MYHHUILOHUITAJIBHOE BIOJ/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEX/IEHUE
PYBEXAHCKAS OCHOBAS OBIIEOBPA30OBATEJIBHASA IIKOJIA

AHHOTaNus K padoyeil mporpamme
yuyedHoro mpeamera «Xumus» s 8-9 kiaccon
Pabouass mporpamma yueOHoro mnpeamera «XuMHUs» 00s3aTeNbHONH NpeAMeTHOH obmactu «EcrecTBeHHO-HaydHBIE
MPEIMEThD SBIIICTCS YACThI0 OCHOBHOW 00pa30BaTENBHOM MPOrpaMMbl OCHOBHOTO o0mero oopaszosanus (OOIT OOO)
MBOY Pyb6exanckoit OOILL, pa3paborana B coorBerctBum ¢ myHKToM 32.1 ®I'OC OOO Ha ocHoBe PenepanpHOU
pabodeii mporpaMMbl IO OMOJIOTHH U peanu3yercs 2 roaa ¢ 8 mo 9 kiacc.

Pabouas mporpamma paspaboTaHa y4HTENIIMH XHMHM IIKOJbI C HcHonb3oBaHueM «KoHcTpykTopa paboumx
nporpamMm» caiita «Eaunoe conep:kanue ooiero oopa3oBaHus» B cCOOTBETCTBUU ¢ [lomokeHneM o pabodmx mporpammax
U OIpenensieT OpraHu3alHi0 00pa30BaTENbHON AEATENBPHOCTH YYUTENsl B ILIKOJIE IO mpeaMeTy «Xumus». Pabouas
IIPOTpaMMa COAEPKUT CIEAYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:

-IOSICHUTENBHYIO 3aIHCKY;

-001IYI0 XapaKTEPUCTHKY YU4eOHOTO TIpeIMeTa « XUMUS»;

-[IeJTH U3YYEHUS y9eOHOTo IpeaMeTa « XUMHUSD;

-MeCTO y4eOHOTo mpeaMera « XuMus» B yueOHOM TIIaHe;

-cozepKaHue yueOHOro npeaMeTa «XuMus»;

-IIJIAaHUPYEMBbIE Pe3yJIbTaThl (JITUHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE);

-TeMaTH4YecKoe IIaHUPOBaHKUE, CHOPMHUPOBAHHOE C Y4ETOM paboueil mporpaMMbl BOCHIUTAHUS 1 BO3MOKHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouast nporpamma obcykaena Ha 3acemanuu LLIMO yunTenei KoJIbI, MPUHATA pEIICHHEM Tearoru4ecKoro
coBera (mpotokox Ne 1 ot 29.08.20231.), yrBep)kaeHa mpuka3zom mo MBOY Py6exanckoit OOILL Ne 41 ot 29.08.2023r.
B kauecTBe yactu conepxkanus OOIT OO0

Ha ocHoBe panHOW mporpammbl yuuteneM paspadateiBaetcst KTII B coorBerctBum ¢ [lomoxenuem o
KaJIeHIapHO-TEMaTHYECKOM IUIAHUPOBAaHMM IO Yy4eOHOMY mpeamery, Kypcy, moxymo. KTII paccmarpuBaercss Ha
3acenannu [IIMO u cornacyercs ¢ 3amecturenieM o YBP.

Beinucka
U3 OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

PABOYAS MTPOTPAMMA
yuyeOHOro npeamera « XuMus»
AJst odyuyaromuxcs 8-9 kiaccon
(0a30BbIi YPOBEHbD)
CPOK peajmn3auuu 2 rojaa

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa Mo XWMHHM Ha YPOBHE OCHOBHOTO O0OIIero 0Opa3oBaHMsI COCTABJICHA HAa OCHOBE TpeOOBaHWI K
pe3yabTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOT'O OOILEro o0pa3oBaHUs, MPEJCTABICHHBIX B
dI'OC 00O, a Takxe Ha OCHOBE (enepanbHO padoyel MPOrpaMMbl BOCIIUTAHUS M ¢ YUETOM KOHLETIINH NPETOAaBaHusI
y4eOHOro mpeamMeTa « XMMHs» B 00pa30BaTeNIbHBIX opranu3aiusax Poccuiickoit deneparmu.

[IporpamMa mo XxumMuM AaéT NpEACTaBICHHUE O LEJIX, OOMIeH cTpaTeruu OOY4YeHHUs, BOCIIUTAHUS W Pa3BUTHSA
o0y4arommxcsi CpeAcTBaMH  yuyeOHOro TpeaMeTa, YCTaHABIMBAeT o00s3aTelbHOE MPEAMETHOE CoJepKaHue,
MpeaycMaTpUBaeT paclpe/elieHHe ero Mo KiaccaM U CTPYKTYpHpOBaHHUE IO pasjieliaM U TeMaM MPOrpaMMBbl [0 XHMUH,
OIIpEJIENISICT KOJMMUYECTBEHHBIE U KAYEeCTBEHHbIC XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO MOCIe0BATeILHOCTD
U3yYEHHUS XUMHHU C YU9ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKU y4eOHOTO mpolecca, BO3PACTHBIX
ocoOeHHOCTEeH O0YyYaloNIMXCsl, ONpPENeNieT BO3MOXKHOCTH MpeAMeTa JUIs peaju3anudu TpeOOBaHWN K pe3yibTaTam
OCBOCHISI OCHOBHOM 00pa30BaTEIHLHON MPOTPpaMMBl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsI, a TakKe TpeOOBaHUN K
pesyabTataM OOy4YeHHs XMMHU Ha YPOBHE Leliell M3y4deHUsl MpeIMeTa U OCHOBHBIX BUAOB Y4eOHO-IIO3HABATENbHON
JeSITeIbHOCTH 00YYaIOIIErocst o OCBOSHHIO y4eOHOTO COAEpIKaHHA.

3HaHWEe XWMHUHU CIY>KUT OCHOBOHM st (DOPMHPOBAaHUS MHPOBO33PEHUS O0YYaromerocs, €ro MpeACTaBICHUH o
MaTepruaIbHOM €IWHCTBE MUPA, BAXKHYIO POIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O B3aUMOTIPEBPALICHISIX
SHEPTUM W 00 SBOJIOLUUM BEIIECTB B NPUPOAE, O MYTSAX peIIeHHS III00albHBIX MPOOJEM YCTOHYMBOTO Ppa3BUTHA
YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOH, MAIIEBON M DKOJIOTHUECKON O€30TacHOCTH, TIPOOJIeM 3IpaBOOXPAHCHHUS.
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N3ydeHue XxuMuu:

CIIOCOOCTBYET pealu3aluy BO3MOKHOCTEH Ul caMOpa3BUTHs U (POpMUpPOBaHUS KyJIBTYpPbI JINUHOCTH, €€ 00IIel U
(YHKIHNOHANBHOW TPAMOTHOCTH;

BHOCHT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEH OOYYaloIMXCsl, HABBIKOB HX
CaMOCTOSITEIbHON yueOHOH AEATENBbHOCTH, 3KCIIEPUMEHTANBHBIX M HCCIEIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MOBCEAHEBHOM JKHU3HH, TaK ¥ B IPO(PECCHOHAIBLHON e TeTbHOCTH;

3HAaKOMHUT CO CHNEHU(HUKON HAYyYHOrO MBIIUICHUS, 3aKaJblBaeT OCHOBBI IIEJIOCTHOTO B3INIAJa Ha ETUHCTBO
IPUPOABI U HYEJIOBEKa, SBJIAETCS OTBETCTBEHHBIM 3TanoM B (OPMHPOBAHMM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH
00yJaroIuXcs;

cnoco0cTByeT (OPMHUPOBAHHMIO LIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K MPHUPOAEC, K
YeJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHNE O0YHAIOIINXCSL.

JlanHaple HampaBieHHA B OOYYEHHH XUMHH OOECIIEYHBAIOTCS CHenn(UKON coAaep aHus y4eOHOro MpeaMera,
KOTOPBII SIBIISIETCS MEAArOrMYeCKH aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOH HAayKH XMMHH Ha ONpPENEeNEHHOM 3Tame e
Pa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIETO 00pa30BaHUsI OPUEHTHPOBAH HAa OCBOCHHE OOYYAOIIMMUCS CUCTEMBI
MEPBOHAYANIBHBIX TMOHITUH XMMHH, OCHOB HEOPIaHWYECKOHM XHMHH ¥ HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATHH
OpraHNYeCcKON XUMUHU.

CrpykTypa comepkaHus HpOrpaMMbl 110 XUMUHU c(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJXO0Ja K €€ H3yUCHHIO.
CoaepmaHHe CKJIaAbIBACTCA H3 CHCTEMbI MOHATHH O XMMHMYECKOM DdJIEMEHTE M BCIICCTBE U CHUCTEMbI MOHATHH O
XUMUYecKoi peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHM30BaHbl MO HPUHIWIY MOCIEJOBATENFHOIO DPa3BUTHS
3HAHUH Ha OCHOBE TEOPETUUECKUX MPEACTaBICHUN Pa3HOIO YPOBHSI:

—aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

—Ilepuoanueckoro 3akona JI. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

—Yy4€HUA O CTPOCHUHN aTOMA U XUMHYECKOM CBs3H,

—TpeACTaBICHHUH 00 JEKTPOTUTHIESCKOH TUCCOIMALINK BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaHHMSA PACCMATPUBAIOTCS HAa OCHOBE SMIIMPHUYECKH IIOMYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIIEAOBATENBEHO OT OJHOTO YPOBHS K JPYrOMY, BBIIONHSS (PYHKIMU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH MPAKTUYCCKOro IPUMCHCHHUA U IMMOJTYUYCHUA N3ydaCMbIX BCIICCTB.

OcBoeHne mporpaMMsel O XMMUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON COCTABIISIOIIEH
Hay4HOU KApTHUHBI MUpA B JIOTHKE €€ CUCTEMHON IIPUPOABI, HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U METOJaM
IIO3HAaHUA B HAYKC. I/I3yquHe XUMUHU TPOUCXOAHUT C IMMPUBJICUCHHUEM 3HAHUM U3 PaHEC U3YUYCHHBIX yqeGHHx nmpeaAMETOB:
«Oxpy>xaromuiit Mup», «bronorus. 5—7 knacce» U «Pu3uKa. 7 Kjiaccy.

[pu n3yyeHnn XUMUH TPOUCXOAUT POPMUPOBAHHE 3HAHUH OCHOB XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTCCTBO3HAHUAA, HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU YC€JIOBE€KAa M KaK OAHOI'0O U3 KOMIIOHCHTOB MHpOBOﬁ KYJBbTYPBI. 33[{3‘13
y4eOHOTr0 MpeaMeTa COCTOUT B (JOPMHUPOBAHMH CUCTEMbl XUMHUECKUX 3HAHUN — BaKHEHIINX (PaKTOB, IIOHITHH, 3aKOHOB
U TEOPETHUYECKUX MOJOKEHUH, JOCTYMHBIX 0000IIEH!H MUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAYKH, B IPUOOIIEHUH K
HAay4YHBIM METOJIaM TIO3HAHWS IPH M3YYEHHHM BEIIECTB M XHUMHUYECKHX peakiuid, B (OPMUPOBAHWU M pPa3BUTHH
MO3HABATENbHBIX YMEHUHA U MX MPUMEHEHUU B Y4eOHO-TIO3HABATEIbHOM M yueOHO-MCCIIEeI0BATEILCKON ESTEIbHOCTH,
OCBOCHUH TNPaBHJI OE30I1aCHOTO 0OPAIIEHHUS C BEIIECTBAMU B IOBCEJHEBHOM KHU3HU.

[Ipu nM3ydeHnH XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs Ba)KHOE 3HAUYEHUE MPUOOPENN Takue Lelu,
Kak:

—(hopMHPOBaHHE HWHTEJIEKTYAJIILHO PAa3BUTOH JHMYHOCTH, TOTOBOW K €aMOOOPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY MPUHATHIO PEIICHH, CTOCOOHON afanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM >KU3HU;

—HamnpaBlI€HHOCTh OOy4YeHHMsS Ha CHCTEMAaTH4ecKOoe MPHOOLIeHHE OOYyYalolmMXcsi K CaMOCTOSTEIbHOM
MO03HABaTENBFHON AEATENFHOCTH, HAYYHBIM METO/IaM HO3HAHMSA, (POPMHUPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—o0ecrieueHre  yCJIOBUH, CHOCOOCTBYIOIIMX HPUOOpEeTEeHHI0  OOyYaroIUMHCS  OMNbITa  pa3HOOOpa3HOM
JeSITeNIbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), MIMEIOLINX YHUBEPCAIbHOE
3HAYEHHUE IS PA3IMYHBIX BUIOB JIESTEIHLHOCTH;

—¢popmupoBaHue oOmeld (YHKIMOHANBHOW W €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH
OOBSICHATH U OLIEHUBATD SIBIICHHS OKPY’KAIOIIETO MHUpa, UCTIONb3Ysl 3HAHHUS H OIBIT, NOJYyYECHHBIE PH U3YUCHUU XUMUH,
MPUMEHSTh UX NPU PEILICHUH MPOOJIEM B TOBCEAHEBHOMN JKU3HHU U TPYIOBOH IESITENBHOCTH;

—(hopmupoBaHre y 00YJIAOMIMXCS TYMaHUCTHYCCKUX OTHOIIEHWH, TOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUN TS
BBIPAOOTKH SKOJIOTMYECKH I1e7IeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOI IEATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO
3I0pOBBS M OKpYXaroIlel IpUpOJHON Cpeabl;

—pa3BUTHE MOTHBAaLUH K O0y4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO W CAaMOBOCIHTAHUIO Ha OCHOBE YCBOCHHS
00IIeYeIOBeYeCKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoQuis M HampaBIeHHOCTH JalbHEHIIEero
00y4eHHsI.



OO6mIee 9rCII0 9acoB, OTBEAEHHBIX IS M3YUCHUS XUMUH Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHUS, COCTABIISAET
136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezenro), B 9 kiacce — 68 yacoB (2 4aca B HEZICIO).

COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayanbHbIe XUMHYECKUE IOHATHSA

IIpeamer xumuu. Poiap XuMuu B KU3HHM 4YeJIOBEKa. XUMHUS B cHCTeMe HayK. Tena u BeniectBa. Dusnueckue
CBOIMCTBa BelecTB. ArperarHoe coctosiHue BeulecTB. [loHsATHE 0 MeToAax Mo3HaHMs B XMMHUHU. UHCTHIE BellecTBa U
cMmecu. CriocoObl pa3ieneHus CMecei.

ATOMBI W MOJEKYyNbl. XWUMHYECKHE dJIeMeHTh.. CHMBOIB XHUMHYECKHMX 3JIeMEHTOB. lIpocThie W ClOXHBIE
BelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumudeckass Qopmyina. BaleHTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBAa COCTaBa BEILECTB.
OtHOocuTenpHasi aToMHass Macca. OTHOCHTENbHAs MOJIEKyJspHas Mmacca. MaccoBas JONS XMMHUYECKOrO JJIEMEHTa B
COCIMHEHHH.

KomnuuecTBo BeniectBa. Monb. MosnspHas macca. B3auMocCBs3b KONMYECTBA, MAacChl U YMCTIa CTPYKTYPHBIX €MHHULL
BemiecTBa. Pacuérer mo popMyiaM XUMUYIECKIX COSTMHEHNH.

du3nveckre 1 XUMUYECKHE SBICHUSI. XUMUYECKas peakinus U e€ MprU3HaKh. 3aKOH COXPaHEHUS! MacChl BEIIECTB.
Xumudeckre ypaBHeHHs. Knaccupukaiys XuMHYECKUX peaklui (COeqMHEHUS, pa3IoKeHus, 3aMeIeHNs, OOMEeHa).

Xumuueckuit IKCnepumeHm.

3HAKOMCTBO C XHMHYECKOW TIOCYIOHW, NpaBWiamMu padOTel B JabopaTopuri W mpuéMamul OOpamieHus ¢
nabopaTopHbIM 00OPYAOBAaHHMEM, M3YYEHHE W ONUCaHUE (PU3MUYECKHX CBOMCTB 00pa3llOB HEOPTAaHMUYECKHX BEIECTB,
Habmronenue pu3nveckux (TMIaBieHUE BOCKA, TassHUE JIbJIA, PACTUPAHKE caxapa B CTYIIKe, KHTIEHUE U KOHJCHCAIUS BOJIbI)
U XUMHAYeCKuX (TOpEHHE CBEYH, NMPOKAIMBAHWE MEIHOW IPOBOJIOKH, B3aWMOJICHCTBHE MeNa C KHCIOTOW) SBICHHIA,
HaOIFO/IeHNE W OINMCAaHKe MPU3HAKOB MPOTEKaHMs XMMHUYECKUX PEaKIuid (pa3oKeHHe caxapa, B3aUMOICHCTBUE CEPHON
KHCJIOTHI C XJIOpUAOM Oapwusi, pasnoxkeHue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE KeJie3a ¢ PaCTBOPOM
comu memau (II), m3ydenme cmocoOOB pa3meleHHss cMeceil: ¢ IOMOIIBI0 MarHuTa, (QUIBTPOBAaHUE, BBHIIAPHBAHME,
TUCTHJUIANNASA, XpoMmaTorpadus, MpOBENeHHE OYMCTKH IOBAPEHHOUM CONM, HAONIOJEHWE W ONMCAHWE pEe3yNIbTAaTOB
MIPOBEICHUSI OTIBITA, UIUTIOCTPUPYIOIIET0 3aKOH COXPaHEHHUsI MacChl, CO3/JaHie MOJIEe MOJIEKYI (IapOCTEPKHEBBIX).

Ba:kHeiilmue npeacTaBuTe Il HCOPraHUYECKUX BellleCTB

Bozmyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — aeMeHT u mpocToe BemiecTBo. HaxoxmeHne Kuciopoia B
npupone, (hU3MUeCKue W XHMHYECKHe CBoicTBa (peakium ropeHus). Oxcunbl. [IpumeHenme kuciopona. CriocoOb!
MOJYYECHHUST KUCIOPOAA B JIAOOPaTOPHH U MPOMBINLIEHHOCTH. KpyroBopot kucinoposa B npupojae. O30H — aIoTpOIHAs
Moau(HUKANS KHCIOPOIa.

TerutoBoii 3pheKT XUMUYIECKONW peaklud, TEPMOXUMHUYECKUE YPABHEHHS, IK30- U DHJIOTEPMHUUECKUE PEaKI[HH.
TommuBo: yroms u MeTaH. 3arps3HeHNe BO3AyXa, YCHICHHE TAPHUKOBOTO 3 (dekTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — smemeHT u mpocroe BemiecTBO. HaxokaeHue Bozopoga B Tpupoae, (GHU3HUECKHe M XUMHUYECKHE
CBOWCTBa, MPUMEHEHHE, CTIOCOOBI MoNTydeHusl. KucnoTer u comm.

MonsipHbIit 005EM Ta30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHHSM.

dusnveckue cBoicTBa Boabl. Boma kak pactBoputens. PacTBopbl. HachkiieHHBIE ¥ HEHACHIIICHHBIE PaCTBOPBHI.
PactBopuMoOCTh BemecTB B Bojie. MaccoBas JToJisl BEIIeCTBa B pacTBope. XUMHUYECKUE CBOWCcTBa BoAbl. OcHOBaHUs. Porb
pPacTBOpPOB B MPHUPOAE M B KU3HU yesloBeKa. KpyroBopoT BOABI B MpUpoje. 3arpsA3HEHHE MPUPOAHBIX Boj. OxpaHa U
OYHCTKA MIPUPOTHBIX BOJ.

Knaccudukamus Heopranmdecknx coeamneHuil. Oxcuapl. Krmaccudukaruss OKCHAOB:  cosieoOpa3syrolye
(ocHOBHEIE, KHCIOTHBIC, aM(pOTEepHBIE) U HecoyieoOpaszyromue. HoMmenkmarypa okcuaoB. OU3NYECKHEC W XUMHYCCKUE
cBoiicTBa OKcUI0B. [loyueHne OKCUIoB.

OcnoBanns. Knaccudukanys ocHOBaHUW: MIENOYM M HEPACTBOPHMBIE OCHOBaHHMA. HOMEHKIIaTypa OCHOBaHHIA.
duznyeckre 1 XUMUYECKUE CBOMCTBAa OCHOBaHMM. [losyueHrne ocHOBaHM.

Kucnoter. Knaccudukamust kucinor. Homenknarypa kuciot. Ou3ndeckue U XUMUYECKHE CBOMCTBA KHUCIOT. Ps
aktuBHocTu MeTaiioB H. H. bekeroa. [lonyuenue kucnor.

Conu. HomeHnknatypa coneit. duznueckue 1 XUMHUYECKUE cBOKCTBA conel. [lomyuenue coneit.

I'enernyeckast CBSI3b MEXKAY KiacCaMH HEOPTaHUYECKHUX COETUHEHHH.

Xumuueckuii Ikcnepumennt.

KaueCTBEHHOE OIpEeIEHHe CO/AEp)KaHUsI KUCIOpoAa B BO3AyXe, MOJy4YeHHWe, COOMpaHWe, paclo3HaBaHHE U
W3yYeHHEe CBOMCTB KHCIOpOJa, HAOMIOACHUE B3aMMOJACHCTBHS BELIECTB C KUCIOPOJOM M YCIOBHUS BO3HHKHOBEHHUS U
TIpEKpaIieHus TopeHust (IToXkapa), 03HAKOMIJICHHE ¢ 00pasiaMul OKCHJIOB U OTIMCAHHUE UX CBOHCTB, TIOJydYeHHE, COONpaHue,
pacrio3HaBaHWE W W3YUYEHHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMoaecTBre Bojgopoaa ¢ okcuaoMm memau (I1I) (BozmoxkHO
WCTIONB30BaHKUE BUACOMAaTEPHAIOB), HAOMIOAEHHE 00Pa3I0B BEIECTB KOJTMUECTBOM 1 MOIb, HCCIeAOBaHHE 0COOEHHOCTEH
pPacTBOPEHMSI BELIECTB C PA3IMYHOM PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C OMNpeNENEHHON MaccoBOM aoien
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PacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJABI C MeTaulaMd (HAaTpUeM M KaibleM) (BO3MOXKHO HCIIOJIh30BAHHE
BUJICOMATEPHUAIIOB), UCCIICOBAHNE O0pa3IlOB HEOPraHWYSCKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIIOJCHHE M3MCHCHHS
OKpacKd HWHIWKATOPOB B PacTBOpaxX KHUCIOT W IMeloYei, m3ydeHue B3amMmojeihcTeus okcuma memu (II) ¢ pacTtBopom
CEpPHOU KUCIIOTHI, KUCIOT ¢ METAJJIaMH, pEeaklMi HEUTpalu3aluy, oJTy4eHUe HEPaCcTBOPUMBIX OCHOBAHUMN, BHITECCHEHUE
OJIHOTO METajula JAPYTUM M3 PacTBOpPA COJIM, PEIICHHE AKCIEPUMEHTANBHBIX 3a7au Mo Teme «Bakneiline Kiacchl
HEOPraHWYECKUX COCTUHEHUID.

epunonnyeckuii 3axon u Ilepnoguyeckas cucremMa xumuyeckux jaemMenToB /. U. MenneaeeBa. CTpoenne
aToMoOB. XUMHUYeCKas CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUA

[lepBbie MOMBITKN KIacCU(PUKAMN XUMHYSCKUX JIeMEHTOB. [IoHATHE 0 rpynnax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIC
Y IIEIOYHO3EMENbHBIC METAILIbI, TAJIONCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yrT aM(pOTEepPHBIE OKCUIBI U
TUIPOKCHIBI.

Ilepuonuueckuit  3akoH. Ilepuomuueckas cucremMa xumuueckux anemeHToB J[. WM. MeHnneneesa.
Kopotkonepuonnas u anmuaHonepuoanas Gopmel [lepuonnyeckoii cuctempl xumudeckux snementos Jl. Y. Menneneena.
IIepuonp! u rpynmnsl. @U3UUECKUI CMBICT NOPSAKOBOrO HOMEPa, HOMEPOB MEPUO/Ia U IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBEIX sjaep. M3oromsl. DiekTpoHBL. CTpOEHHE IIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumuueckux siemeHToB llepuommueckoii cuctemsl [I. M. MenpaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTa Mo ero noJyioxkeHuto B [lepuoanueckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH HU3MEHEHHS paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIIMYECKUX M HEMETATIMYECKUX
CBOMCTB IO IPYIIaM U NEPUOJAM.

3nauenue [lepuoamueckoro 3axoHa u Ileprogmdeckoil CHCTEMBl XUMHUECKHUX AJIEMEHTOB ISl Pa3BUTHUS HAYKU U
npaktuku. [. 1. MeHnneneeB — y4€HbIN U rpakIaHUH.

Xumudeckast cBs3b. KoBaneHTHas (TOJSIpHAS W HETONSPHAs) CBS3b. DJIEKTPOOTPUIATENIEHOCTh XUMHUYECKHX
3neMeHTOB. IOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchl OKHCIEHUS U BOCCTAHOBIICHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenmn:

M3y4eHHE 00pa3IOB BEIIECTB METANIOB U HEMETAJJIOB, B3aMMOJICHCTBHE THIPOKCHIA [IMHKA C PACTBOPAMHU KHUCJIOT
u I]_[CJ'IO‘IGI\/'I, MMPOBCACHUC OIIBITOB, WILIIOCTPHUPYIOIHUX PHUMEPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaK]_[I/II\/'I (FOpeHI/IC,
peaKIny pa3IoKeHHsI, COSTMHEHNS).

Mesicnpeomemmunie ceazu

Peanuzanus MeXnpeaMETHBIX CBA3€H MPHU M3YYEHUU XUMHUHU B § KIIACCE OCYLIECTBISETCA Yepe3 UCIOJb30BAHHE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHATHH, SBISIOIIAXCS CHCTEMHBIMHU IS OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue eCTeCTBCHHO-HAyYHbIC IIOHATHA: Hay4HbIM (aKkT, TUIOTe3a, TEOpHUs, 3aKOH, aHaju3, CHUHTE3,
KJIACCU(HUKAIHS, IEPHOAUYHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTUPOBaHIE, U3MEPEHNE, MOJICITb, SIBICHUE.

®usuka: mMaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJAMOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUYECKHIA 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, a3, (PU3UUECCKUE BEJIUYUHBI, CIIUHUIIBI
HU3MEPEHHUs], KOCMOC, IIIaHEThI, 3BE3/1bl, COMHIIE.

Buonorust: horocunTes, nbixanue, onochepa.

I'eorpadus: atmochepa, ruapocdepa, MUHEpaIIbl, TOPHBIC MOPOJbI, MOJIE3HBIE HUCKOMAEMbIC, TOIUIUBO, BOJHBIC
peCypCBhL
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BeniecTBo U XUMHU4YECKAsA peaKus

[Teprnonnueckwmii 3akoH. [leproandeckasi cuctema xumudeckux anementoB /. M. MerneneeBa. CTpoeHHE aTOMOB.
3aKOHOMepHOCTI/I B HW3MEHEHHH CBOWCTB XMMHUYECKHX DIJIEMEHTOB TIEPBBIX TpéX IIEPUOJ0B, KajivdA, KajJlbllUd H HX
COEIMHEHUH B COOTBETCTBHUHU C MOJIOXKEHUEM 3JIeMEHTOB B [lepuoauyeckoil cucreMe U CTPOCHUEM UX aTOMOB.

CtpoeHHe BemecTBa: BHUILI XUMHYECKOW CBS3W. THIBI KPUCTAUIMUECKUX PEMIETOK, 3aBUCHUMOCTH CBOMCTB
BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U BUJla XUMHUYECKOU CBA3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHUM, TeHETUUECKas CBA3b HEOPIraHMUECKUX BEIECTB.

Knaccudukanms XuMUYeCKUX PEaKIMiA 10 Pa3TUYHbIM IPU3HAKaM (IO YUCITy M COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3PQEKTy, N0 U3MEHEHUIO CTETICHEH OKHCICHHS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTainu3aropa). JK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHECHUS.

[lonsTne o cxopoctn xuMuueckor peakuuu. [loHsTHe 00 0OpaTHMBIX M HEOOPATHMBIX XUMHUYECKHX PEaKIUIX.
[lonsiTHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. llonstue o karanusze. IloHSATHE O XMMHMUYECKOM PaBHOBECHH.
@DakTophl, BIUIIONINE HA CKOPOCTh XUMUYECKOM pEeakIMK U MOJIOKEHUE XUMUYECKOI'O PABHOBECHSL.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE  PEaKIUH, JJIEKTPOHHBIM  OalaHC  OKHUCIUTEIHHO-BOCCTaHOBUTEIHHON
peakumu. CocTaBieHHE ypaBHEHUH OKHCINTEIbHO-BOCCTAHOBHTENBHBIX pEaKIWi C WCIONB30BAHHEM METOoJa
AJIEKTPOHHOTO OanaHca.



Teopust PMEKTPONUTHUECKON TUCCONMANMH. DJIEKTPOIUTHl W HEIJICKTPOIUTH. KaTHOHBI, aHMOHBL. MexaHU3M
JIUCCOLMAIMN BEIIECTB C PAa3lMYHBIMKA BHIAMH XUMHUYecKod cBs3u. CremeHb nucconmanuu. CuibHble W cralble
3IEKTPOJIUTHL.

Peakiun moHHOTO OOMEHA. YCIOBHUS MPOTEKAHUS! PeakLUuii HOHHOTO OOMEHa, MOJHBIE U COKpAlIEHHbIE HOHHBIC
ypaBHeHUs: peakimii. CBOHCTBA KHUCIIOT, OCHOBAaHUM M COJCH B CBETEC NPEIACTABICHUH OO0 3JIEKTPOIMTUYCCKON
nucconuanuu. Kauectsennsle peakuuu Ha HOHBL. [IoHsATHE O ruaponuse comueil.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C MOJEJSAMHU KPUCTAJUINYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAIIIOB U HEMETAJIOB
(rpaduta 1 amMasa), CIOXKHBIX BEIIECTB (XJIOPHIA HATPH), HCCIEAOBAaHNE 3aBHCUMOCTH CKOPOCTH XUMUYIECKOM peaKItnu
OT BO3JCWUCTBUS pA3NMYHBIX (PAKTOPOB, WCCIENOBAHUE DIEKTPOIPOBOMHOCTH PAacTBOPOB BEIIECTB, Iporiecca
JUCCOLMAIMK KHCIIOT, LIeJodeld W cojeil (BO3MOXKHO HCIOJb30BaHUE BHIEO MAaTEPHAJOB), MPOBEACHHE OIBITOB,
WLUTIOCTPUPYIOMNX TPU3HAKK TIPOTEKAHHWA pEaKIuid HOHHOTO oOMeHa (oOpa3oBaHWE OCaaKa, BBIIEICHHE Tasa,
o0Opa3oBaHre BOJBI), OMBITOB, HIUTFOCTPUPYIOMIUX IPUMEPHl OKHCIUTETHHO-BOCCTAHOBUTENHHBIX PEAKIMiA (TOpeHHe,
peaKuy pa3ioKeHHsl, COeIMHEHNUS), pacliO3HABaHNE HEOPTaHMUECKUX BEUIECTB C TIOMOIIBI0 KAUeCTBEHHBIX PEAaKIUN Ha
WOHBI, peIIeHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTanasl 1 UX coeTMHeHNs

OObmias xapakTepucTuka ramoreHoB. OcCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENCHH OKHUCIICHHS.
CrpoeHne u (u3nyeckne CBOHCTBAa MPOCTHIX BEUICCTB — TaJlOTCHOB. XWUMHYECKHE CBOWCTBA Ha TpPUMEpE XJiopa
(B3auMoOJIeHiCTBHIE ¢ METaITIaMH, HEMEeTaJUTaMH, Iejodamu). XyiopoBoaopoa. ColsiHash KHCI0Ta, XUMHUIECKHAE CBOMCTBA,
MOJy4YeHUE, NMpUMEHeHue. JlelicTBHE XJopa M XJIOPOBOAOPOJA HA OpPraHU3M 4eNoBeKa. BakHeWinue XJIOpUAbl U UX
HaX0XJIeHUE B IPUPOJIE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE CTEIeHU
okucieHusi. CtpoeHne u (pu3myecKrue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cephl. AINIOTPOITHBIE MOIU(DUKAINN
KHCJIOpOJa M cephl. XHMHUYeCKHe CBOHCTBa cepbl. CepoBOAOpOI, CTpoeHHE, (pu3nyeckne M XUMHYECKHE CBOMCTBA.
OKcHIBI cepbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHA0B. CepHasi KUCIIOTa, (U3NUECKIEe B XUMHUYECKHE CBOMCTBA (00mIme
KaK TIPEACTAaBUTENs KJlacca KUCIOT W CHelu(uueckne). XUMHUYECKHE PEeaKIlid, JeKaIIne B OCHOBE MPOMBIIUIEHHOTO
crocoba momydeHus cepHor KucnoTel. [IpuMenenue cepHoi KHUCIOTHL. Coi CEpPHOI KUCIIOTHI, KaYeCTBEHHAS PEeaKIHs Ha
cynbdar-uon. HaxoxnmeHnue cepsl M e€ coelWHEHWH B mpupoae. XHUMHUECKOE 3arps3HCHUE OKPYKalomeH cpelibl
COETMHEHHUSIMH Cepbl (KHCIOTHBIE JOXK/IH, 3arpsI3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAIeHHs.

OOmas xapakTepucThka 3J1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHsI aTOMOB, XapaKTepHBIE CTEIeHU
OKHCJIeHHUs. A30T, paclpocTpaHeHue B TpUpoJie, PU3HYecKre U XUMHUYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje.
AmMmHak, ero (pU3MYEeCKUe M XUMHUYECKHE CBOICTBA, MoiydeHre W npuMeHeHue. Coinu aMMOHUS, MX (U3UYECKUE U
XUMUYECKUE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbBl aMMOHHS. A30THasi KUCIOTa, €€ MOJy4eHHUe,
¢du3nueckrue 1 XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeAICTaBUTENs Kilacca KHCIOT | crienuduyeckne). Mcnonap3oBaHue
HUTPATOB M COJIEll aMMOHHUS B KauecTBE MUHEPAJbHBIX YIHOOpeHuiH. XUMHUYECKOe 3arpsA3HEHHE OKpPY)KAIoLIEH Cpersl
COCMUHEHHUSIMH a30Ta (KHUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3[yXa, IMOYBBI M BOAOEMOB). Docdop, amIOTpPONHBIE
Moaudukanuu pocdopa, pusnyeckue u xumudeckue cpoiictea. Oxecua pocdopa (V) u docdopnas kucnora, pusnueckue
W XMMHYECKHE CBOUCTBA, TosryueHue. Mcrnonp3zoBanue hocdaToB B kauecTBe MUHEPAIBHBIX YJ00PEHH.

OObmas xapaktepuctuka 37eMeHTOB [VA-rpynmbel. OcOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHBIE CTEIeHU
OKHCIIEHUs. YTIEepO/, aJUIOTPOIHBIE MOIU(PUKAIINH, PACTIPOCTPAHEHHE B IIPUPOJIE, GPU3NIECKIE U XUMHUIECKHE CBOMCTBA.
Ancopbuusi. Kpyroeopot yriepoaa B npupoae. OKCUIibl yriiepoja, ux (Gpu3ndeckne U XMMUYECKUEe CBOIMCTBA, JIeHiCTBUE
Ha >KMBBIC OPTraHHM3MEI, [TONYYCHHE U NMPUMEHEHUE. DKOJIOTHYecKrue MpoliieMsl, CBs3aHHbIE ¢ okcuaoM yriepona (IV),
TUII0TE3a III00aNBbHOTO MOTEIUICHUs KIMMaTa, TTapHUKOBBIA 3¢ (eKT. YToibpHas KUCIOTa U €€ CONH, X (U3NUECKUE U
XMMHYECKHE CBOWCTBa, MOJy4YeHWEe W IpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHar-noHbl. lcmonb3oBaHme
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEITLCKOM XO3SIHCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKMX BEIIECTBAX KaK O COSAMHEHMSX yriepoaa (MeTaH, 3TaH, STHICH,
alleTWJICH, 3TaHOJ, TJIMIEPHH, YKCYCHas KHCIOTa). IIpupojHble MCTOYHUKH YIIEeBOJOPOAOB (Yroib, NPUPOAHBINA ras,
He(Th), IPOAYKTHI UX MepepadoTKu (OCH3HMH), UX POJIb B OBITY W MPOMBINIICHHOCTH. [IoHSITHE O OHOJIOTHYECKH Ba)KHBIX
BEIIEeCTBaxX: JKMpax, OeilKax, yrieBoJax — M MX POJHM B JKM3HU YeJoBeKa. MaTepraibHOE €IWHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COETUHEHNN.

Kpemumnii, ero ¢usmueckne m XUMHYECKHME CBOWMCTBA, MONy4deHHEe W mpuMeHeHne. COeqMHEHHS KpPEeMHHUS B
npupone. O6mue npencraBienus o6 oxcuae kpemuus (IV) m kpemaumeBoit kucimore. CHIMKATHL, WX HCIOJIB30BaHUE B
ObBITY, B IPOMBIIIICHHOCTH. BaxxHelme cTponTenbHble MaTepualbl: KepaMuKa, CTEKIIO, IEMEHT, OETOH, >KeJie300€TOH.
[Ipobnembl 6e30MaCHOr0 UCTIONB30BaHHUS CTPOUTENBHBIX MATEPHAIOB B IIOBCEHEBHOW KHU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHEe 00pa3IOoB HEOPTAaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEJCHIE KAaUYeCTBEHHBIX PEaKIIUi
Ha XJIOPUA-MOHBI U HAOMIOJIeHNE TIPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaskarolue GU3ndecKne 1 XUMHUYECKHE CBOWCTBA
TaJOTeHOB M MX COCIAMHEHHH (BO3MOXKHO HMCIIOJIb30BaHME BHIEOMATEPHAIOB), O3HAKOMIJIEHHE C 00pa3liaMH XJIOPHIOB
(Ta;moreHHu0B), 03HAKOMJICHHUE C 00pa3IaMu CEphl U e€ COeAMHEHUSIMH (BO3MOYKHO MCIIOJE30BAHIE BHICOMATEPHAIIOB),
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HaOmroneHue Iporecca OOYIJIMBAaHUS caxapa I0J AEHCTBUEM KOHLIEHTPUPOBAHHON CEPHOIl KHCIOTHI, H3y4EHHE
XMMUYECKUX CBOWCTB pPa30aBICeHHON CEpHOW KHUCIOTHI, MPOBEACHHE KAaueCTBEHHOW peakuuu Ha cynbhaT-HoH |
HaOJoIeHNe TpU3HaKa e€ MPOTeKaHHs, 03HAKOMIIEHHE ¢ (PU3MUeCKHMH CBOWCTBAMHM a30Ta, Gocdopa n X coeaNHEHUH
(BO3MO’KHO MCTIONB30BaHUE BUAECOMATEPUATIOB), 00pa3laMy a30THBIX M POCPOpHBIX YAOOpeHHH, TOTydeHe, COOMpaHue,
pacmno3HaBaHWE M M3yUYCHUE CBOICTB aMMHMaKa, IPOBEICHNE KaYeCTBEHHBIX peaknuidi Ha MOH aMMOHUS u (ocdaT-HoH 1
W3y4eHHE NPU3HAKOB HX IIPOTEKAaHWS, B3aMMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUIIEOMATEPHUAJIOB), H3yUCHHE MOJENEH KPUCTAUIMYECKUX PpeIIETOK ainMmasza, rpadura, (yiepeHa,
O3HAKOMIIEHHE C MPOLECCOM aIcOPOLIMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOHCTBOM IMPOTHBOTasa,
noJy4eHue, cobupanue, paclo3HaBaHUE U N3yUeHHE CBOMCTB YTJIEKHUCIIOTO ra3a, MPOBeACHUE KaueCTBEHHBIX PeaKkIuii Ha
KapOOHAT M CHJIMKAT-MOHBl W H3yYCHHE IIPU3HAKOB MX IPOTEKAHUs, O3HAKOMJIEHHWE C IMPOAYKLHEH CHUIMKATHON
MIPOMBIIIEHHOCTH, PelIeHNe SKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMe «BakHellye HeMeTaibl U UX COETUHEHN».

MeTa/ibl 4 UX COeIUHEHUS

OOmiast XxapakTepUCTHKAa XUMHUYECKHX IEMEHTOB — METAJIOB Ha OCHOBAaHMM MX IOJNOXeHUs B Ilepnonmueckoit
cucteMe xumudeckux sneMeHToB J[. M. MenzaeneeBa u ctpoeHus atoMoB. CTpoeHne MeTajuloB. MeTanueckas CB3b U
METaJININYEcKas KpUCTAUIMYECKas pemeéTka. ONEKTPOXUMHUECKUH psii HampsbkeHudl MetauioB. dusnueckue u
XMMUYECKUEe CBOWCTBA MeTayioB. OOmue criocoObl monydeHuss MeTayioB. IIoHATHE 0 KOPPO3MH METauIOB, OCHOBHBIE
CHoCcO0BI 3alUThl UX OT KOopposuu. CIuiaBel (CTalb, YyTyH, NIOPATIOMHHUI, OpOH3a) U WX NpPUMEHEHHE B OBITY H
MIPOMBIIIJIEHHOCTH.

Ilenounsle MeTawibl: nojoxkeHue B llepuogmueckoid cucteme xumuyeckux snemeHToB . M. MeHnneneena,
CTPOEHHE MX aTOMOB, HaxOXIeHHE B mpupone. duzndeckne U XMMHUYECKHE CBOICTBA (Ha MpUMEpe HATpHUsS M Kauus).
Oxcubl ¥ THAPOKCHUIBI HAaTpUA U Kanus. [IpuMeHeHne nenouHbIX METaUIOB U UX COEAUHEHUH.

[llenouno3emMenbHble METAUIBl MAarHuii M KanblUil: moJjiokeHue B llepuoauueckoil cucTeMe XUMHUYECKUX
snemeHToB [I. Y. MenzaeneeBa, CTpoeHHE X aTOMOB, HaXxOxAeHUE B mnpupoge. Puznueckue U XMMHUYECKHE CBOMCTBA
Mariusi ¥ Kajblus. BakHeWIre COeIUHCHHUs Kalblus (OKCHI, TUAPOKCHI, coiin). JKECTKOCTh BOJABI U CIIOCOOBI €&
yCTpaHEHHUS.

Amomunuii: nosoxkenue B llepuogmueckoil cucreme xumuyeckux anemeHtoB [[. WM. MenpeneeBa, crpoeHue
aToMa, HaxOoXJeHne B mpupojae. Ou3mueckne W XUMAYECKHE CBONCTBA afOMHUHHA. AMQOTEpHBIE CBOHCTBA OKCHAA U
THUIPOKCHJIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuonnueckoil cucreme xumudeckux siemeHToB . M. MenneneeBa, cTpoeHue atoma,
HaxokaeHue B npupone. OusnuecKkue U XMMHUYECKHUE CBOMcTBa >kene3a. OKcuabl, THApOKcHAbl U conu sxenesza (II) u
xenesa (III), ux cocras, CBOICTBA M OTyUYCHUE.

Xumuyeckuil IKCnepuMenm:

O3HAaKOMJIEHHE C OO0pa3llaMM METaJUIOB M CIUIaBOB, UX (PU3MYECKMMH CBOMCTBaMH, H3yU€HHE pPe3yJbTaTOB
KOPpPO3UH METAJIJIOB (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHANIOB), 0COOCHHOCTEN B3aMMOJEHCTBHUA OKCH/IA KaJbIUS U
HaTpus C BOJOW (BO3MOKHO HCIOJB30BAHHME BHUACOMATEPHANIOB), MCCIICIOBAHHUE CBOWCTB JKECTKON BOABI, Ipoliecca
TOpEHUs XKele3a B KUCJIOpoJe (BO3MOXKHO HCIIONB30BAHUE BHUICOMATEPUANIOB), MPU3HAKOB MPOTEKAHHUS KAa4€CTBEHHBIX
peakuuii Ha MOHBI: MarHus, KaJjbllHs, alFOMUHU, ITHHKA, XxKene3a (1) u sxenesa (I11), mexu (1I), HabmoaeHwe u onucaHme
MIPOLIECCOB OKpAIIMBaHUS MJIAMEHW MOHAMM HATPHs, KaJlusi U KaJdblus (BO3MOXHO HCIOJIB30BaHUE BUAEOMATEPHAIIOB),
uccnenoBanye aMm(poTepHbIX CBOWCTB THAPOKCHIA ATFOMUHUS M THIPOKCUIA [IMHKA, PEIIeHHE SKCIEPUMEHTAIbHBIX 33134
1o Teme «BaxxHelre MeTauIbl 1 UX COSIMHEHUS.

XuMHS 1 OKpPYsKAKOLIas cpeaa

BemectBa 1 Matepuansl B IOBCEHEBHOM JKM3HM YeJIOBeKa. be3omacHoe HMCIoIb30BaHHE BEUIECTB U XUMUYECKHIX
peaknuii B ObiTy. IlepBast moMoOIIs IPH XMMUYECKUX O’KOTaX M OTPABICHUSX.

XuUMHUECKOe 3arps3HEHHE OKpYy’Kalolied cpeabl (IpedeibHas OOMYyCTUMAas KOHIEHTPALMs BELIECTB, jAajiee —
[TAK). Ponp xuMuu B pemeHnH SKOJIOTUIECKIX TPOOIIeM.

Xumuueckuii Ixkcnepumenm:

n3ydeHne 00pa3oB MaTepraioB (CTEKIIO, CIUIABbl METAJUIOB, IIOJIMMEPHBIE MATEPUAIIBI).

Mesicnpeomemmunie ceazu

Peanmzamms MeXnpeaMeTHBIX CBA3EW NMPH M3YYEHHH XUMHH B 9 Kilacce OCYIIECTBIIAETCS Yepe3 MCIOIh30BAHNE
KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M MOHSATHH, SBIAIOLIMXCS CUCTEMHBIMH IJIsl OTIEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOTO ITUKJIA.

OOme ecTecTBEHHO-HAy4YHblEe TIOHSATHSA: HAaydHbIH (aKT, TUINOTE3a, 3aKOH, TEOpHs, aHallUu3, CHHTES,
Kjaccu(uKalms, MepUOJUYHOCTb, HAONIOAEHUE, SKCICPUMEHT, MOJIEIHpPOBAaHUE, W3MEPEHUE, MOJAENb, SBJICHUE,
MApHUKOBBII 3 PEKT, TEXHOIOTHS, MaTepHAIIBL.

®dusuka: Marepusi, aToM, JIEKTPOH, NPOTOH, HEMTPOH, MOH, HYKJIHJ, W30TOIbI, PaAMOAKTUBHOCTH, MOJEKYIa,
ANEKTPUYECKUN 3apsill, HPOBOAHUKH, TIOIYNPOBOAHUKH, IUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoO€ COCTOSIHUE BEIECTBA, Ia3, pPacTBOP, PAaCTBOPUMOCTb, KPUCTAJUIMUECKas pEHIETKa, CIIaBbl, (QHU3MYECKHE
BEJIMYMHBI, €AUHULIBI U3MEPEHHsI, KOCMUYECKOE IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoJHIIE.



buonorus: ¢orocunTe3, nbIxaHWe, Ouocdepa, SKOCHCTEMA, MHHEPANbHBIE YIOOPEHHS, MHKPOIEMEHTBHI,
MaKpO3JEMEHTHI, MTUTATEIBHbIE BEIIECTBA.

l'eorpadus: atmocdepa, rugpocdepa, MuHepaibl, TOPHBIE HMOPOABI, MOJIE3HBIE HCKOMAeMble, TOIUIMBO, BOJIHBIC
pECYPCHL

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110 XMMHUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JJMIHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yIbTAaTHl OCBOCHHUS TPOrPaMMBl OCHOBHOTO OOIIEr0 00pa30BaHusl JOCTHTAIOTCS B XOA€ 00yUeHHs
XVMUU B €IMHCTBE Y4YeOHOH M BOCIIMTATEIBHOW NESITENbHOCTH B COOTBETCTBHM C TPAIULMOHHBIMU POCCHHCKUMH
COLMOKYJIFTYPHBIMH M IyXOBHO-HPAaBCTBCHHBIMU LIEHHOCTSIMH, HPUHSTHIMM B OOINECTBE NpaBWJIaMH M HOPMaMH
MOBEJICHUS ¥ CIOCOOCTBYIOT IIpolieccaM CaMOIO3HAHUsI, CAMOPA3BUTHSI U COLIMATIM3ALUHN 00yYatomnXCsl.

JINYHOCTHBIE PE3yJIBTaThl OTPAXKAIOT TI'OTOBHOCTH OOYYArOLIMXCSl PYKOBOJCTBOBATHCS CHUCTEMOM IO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U PaCIIMPEHHUE ONBITA IEATEIEHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1)IaTpHOTHYECKOI0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY HACJIEIUIO, TOHUIMaHUs
3HAYEHUs] XUMUYECKON HAayKH B J)KM3HU COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM MH(pOpMAIMen o
NEPCAOBBIX JOCTHIKCHUAX U OTKPBITHUAX MHpOBOfI M OT€4YeCTBEHHOMN XUMUH, 3aUHTCPCCOBAHHOCTHU B HAYYHBIX 3HAHUAX 00
YCTpOICTBE MUpPA U OOIIIECTBA;

2)rpamaaHCKOr0 BOCIIMTAHMSA:

MIPENCTABICHNUS O COLMANBHBIX HOpMax M TpPaBWIAX MEXKIMNYHOCTHBIX OTHOLIEHMH B  KOJIIEKTHBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIICCTBEHHO ITOJIC3HOW, y4eOHOMCCIENOBATENbCKOM, TBOPUECKOW W JAPYTHX
BUAAX JAEATCIFHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOW COBMECTHOH JAEATENLHOCTH IIPH BBIONHEHHH YYEOHBIX,
MO3HABATENbHBIX 3a7a4, BBINOJHCHUH XHMUYECKHUX HKCIEPHMEHTOB, CO3JAaHMM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAHUIO U B3aUMOIIOMOIIIX B ITPOLICCCE 3TOM y‘-IC6HOI71 JCATCIBHOCTH, TOTOBHOCTH OILICHUBATh CBOE IMOBECACHUC
U TIOCTYIIKKM CBOHMX TOBEIpHH.[CfI C TO3UMIUMHU HPABCTBCHHBLIX W IIPABOBBIX HOPM C y‘IéTOM OCO3HaHUusA HOCJ’IG}ICTBI/Iﬁ
MOCTYTIKOB;

3) e HHOCTH HAYYHOI0 MO3HAHNSA

MHPOBO33pEHYECKHE MPEICTABIEHUS O BEIIECTBE M XUMHUYECKOM peakIuy, COOTBETCTBYIOLIHE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH H COCTABJIIOIIME OCHOBY AJI MOHMMAHUS CYIIHOCTH HAYYHON KapTHHBI MUPA, MPEACTABICHAS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA NMPHUPOJBI, B3AUMOCBS3IX YEIOBEKa C MPUPOAHOM CpPeloi, O POJIM XHMUHU B
[IO3HAHWUHU ITUX 3aKOHOMEPHOCTEW;

MMO3HAaBATCIIbHBIC MOTHBBI, HAIPaBJCHHBLIC Ha IIOJYYCHHUC HOBBIX 3HAaHUU TI0 XUMHH, HGOGXO}II/IMHG JJIA
00BbsICHEHHs HaOJII0aeMBIX HPOLIECCOB U SIBICHUH, NO3HABATEIbHOM, MHOOPMALIMOHHONW U YUTATEIILCKOW KYJIbTYpHI, B
TOM 4YHCJE€ HABBIKOB CAMOCTOATENHLHOW pPabOTHl C YYEOHBIMH TEKCTaMH, CHpPAaBOYHON IUTEpaTypod, NOCTYITHBIMHU
TEXHUYECKUMH CPeJICTBAMH WHPOPMAITUOHHBIX TEXHOJIOT A,

WHTEpeC K OOYYEHHIO M IO3HAHWIO, JIOOO3HATENBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K CamMOOOpa30BaHUIO,
MPOEKTHON M HCCIEN0BATENILCKOW AEATENILHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIIEHHOCTH M YPOBHS OOydeHHs B
JIAJTbHEUIIIEM;

4) popMHUPOBAHUS KYJIbTYPHI 310POBbA:

OCO3HaHUE IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3/I0OPOBBIN 00pa3
KM3HH, OCO3HAHHE TIOCIIE/ICTBUIA M HENPHUITHE BPEIHBIX NPUBBIYEK (YMOTPEOJIEHHS allKOrojisi, HAPKOTUKOB, KypeHHs),
HEOOXOIUMOCTH COOJIOICHHSI TPaBUII 0€30MACHOCTH NMPH OOPAIIEHUH C XMMUYECKUMH BEIIECTBAMU B OBITY U peabHOM
KU3HH;

5) TpyAOBOIro BOCIUTAHUS:

WHTEpeC K MPAKTUYECKOMY M3YyUYeHHIO Mpodeccuii M Tpya pa3iIMdHOTO POJia, YBaXKECHUE K TPYAY M pe3ysibTaraM
TPYAOBOW JEATENBLHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHs MPEIMETHBIX 3HAHMH MO XUMHH, OCO3HAHHBIH BBIOOD
WHIWBUAYAIBHON TPaeKTOPHH MPOIOJDKEHUST 00pa3oBaHMs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCHEemHONH NpOodecCHOHAILHON JESITETBbHOCTH U Pa3BUTUST HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTH aJIalITUPOBATHCS B IPO(HECCHOHABHOH Cpeie;

6)3K0J0TM4eCKOr0 BOCTIMTAHMA:

JKOJIOTHYECKH Ilefieco00pa3Hoe OTHONIEHWE K TMPHpOJAe KaK HCTOYHWUKY JKM3HM Ha 3emie, OCHOBE e&
CYIIIECTBOBAaHMUS, NMOHMMAaHWE IIEHHOCTH 370pPOBOTO W 0e30macHOro o0pas3a JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K
cOOCTBEHHOMY (M3MYECKOMY M TICHUXMYECKOMY 3J0POBBIO, OCO3HAHME LEHHOCTH COOJIONEHHs MpaBUil OE30MacHOro
MOBEJCHHUS IIPH paboTe C BELIECTBAMH, a TAKXKE B CUTYALMAX, YTPOXKAIOMINX 3I0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH IPUMEHATh 3HAHUS, IOJy4yaeMble IPU M3YHYEHUM XHMUH, U1 pEIICHUs 3ajad, CBS3aHHBIX C
OKpy’Karoleil TpPUPOTHONH Cpemoi, IUIsl MOBBIIICHUS YPOBHS JKOJOTMYECKOH KYyJbTYpPbI, OCO3HAaHHA TJI00ANIBHOTO
XapakTepa SKOJOTHYECKUX MPOOJIeM M MyTeH WX PEUIeHHUs MOCPEACTBOM METOIOB XMMHUH, SKOJIOTHYECKOTO MBIIIICHUS,
YMEHHSI pyKOBOZICTBOBATHCSI UM B ITO3HABATEIbHON, KOMMYHHUKAaTUBHON ¥ COLTUAJIEHOW MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI



B cocraBe MeTanmpenMETHBIX PpE3yJIbTAaTOB BBIACIAIOT 3HAauuMMble U1  (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOIlIeHay4Hble MOHSTUS (3aKOH, TEOpHs, NPHHLUI, THUIOTe3a, (akT, cucrema, Mpolecc, SKCIEPUMEHT U JpPYyroe.),
KOTOpPbIE MCIIOJB3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4EOHBIX IpEeIMETax M II03BOJISIIOT Ha OCHOBE 3HAaHUM M3 3ITHUX
npeaMeToB (popMUpPOBaTh MPEACTaBICHHE O LETOCTHOW HAYYHOM KapTHHE MHpPA, M YHHBEpCAJbHbIC yueOHbIC ACHCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKAaTHBHBIC, PETYJSITHBHBIC), KOTOpbIE OO0ECleunBarOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHON AEATEIBbHOCTH.

Ilo3naBaTe/bHbIE YHUBePCcATbHbIE yueOHbIe el CcTBUS

Ba3zoBrble jjornueckue aeicTBus:

YMEHHMS UCTIOJIb30BATh MPUEMBI JJOTMUECKOT0 MBIIIEHHUS IPU OCBOCHHUHU 3HAHUN: PAaCKPBIBATh CMBICT XMMHUYECKUX
MOHATHH (BBLACTATH MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH TOHATHUSMH), HCHOJIH30BAThH
HNOHATHS U1 OOBACHEHHS OTAEIbHBIX (PAKTOB M SIBICHHUH, BBIOMpPATh OCHOBAHUS M KPUTEPUHU Ul KiIacCUpHUKaLUU
XMMUYECKUX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHaBJIMBaTh NPUYMHHO-CIEICTBEHHBIC CBS3M MEXIY OOBEKTaMH
W3y4YeHHs, CTPOUTHh JIOTUYECKUE pacCyKAeHUS (MHIYKTHBHBIC, NEIyKTHBHBIC, IO AaHAJIOTHH), AeNaTh BBIBOABI U
3aKJIIOUEHUS,;

YMEHHE NPUMEHATh B MpOLECCe IO3HAHWUA IOHATHS (IIPEIMETHbIE U METalpeAMETHbIE), CHMBOJIUYECKHUE
(3HaKOBbIC) MOJENH, HCIOJb3yeMble B XHMHH, NPEOOPa3OBHIBATH INUPOKO MPUMEHSEMBbIE B XUMHU MOJEJbHBIC
MpeJCTaBIeHUs] — XMMUYECKUN 3HAK (CMMBOJI dJIEMEHTa), XUMHYecKass GopMyia U ypaBHEHHE XMMHUYECKOW peakIuud —
IIPU PELICHUH Y4eOHO-TI03HABATENbHBIX 33134, C YIETOM 3THX MOZEbHBIX NPEACTaBICHUN BBISIBISATH U XapaKTepPHU30BaTh
CYLIECTBCHHbIE NPHU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMHYECKHX PEAKLUi, BBIBIATH OOIIUE
3aKOHOMCPHOCTHU, TPUIYUHHO-CJICACTBCHHBIC CBA3HU U IPOTUBOPCYHA B U3YHACMbBIX ITPOLECCaX U SABJICHUMAX.

Ba3zoBrble nccienoBateabekue AeiicTBUS:

YMEHHE KCIOIb30BaTh MOCTABJICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, @ TAKXKE B KAUECTBE OCHOBBI
JUIsL (I)OpMI/IpOBaHI/ISI THUIIOTE3EI 11O MMPOBEPKE NPAaBUIIBHOCTH BBICKA3bIBACMbBIX Cy)KIleHI/II\/'I;

HpI/IO6pCTCHI/IC OIlbITa MO INIAHWPOBAHHUIO, OPraHU3allvi U IMPOBCACHUIO YUYCHUUYCCKHUX IJKCICPUMCHTOB, YMCHHC
HaOIIO/IaTh 3a XONIOM TIpOoIlecca, CaMOCTOSTENFHO IMPOTHO3MPOBATh €r0 pe3yibTar, (popMynmpoBaTh 00OOIIEHUS WU
BBIBOZIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIIEAOBAHHS, COCTABIISITE OTUYET O MPOJIETIAaHHON padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BHIOMpATh, aHATM3UPOBATH M HWHTEPIPETHPOBATh WHPOPMALUIO pPA3IMYHBIX BHIOB U  (QoOpM
MPEICTABICHUS, NOJIY4aeMyl0 M3 Pa3HbIX MCTOYHHMKOB (HAy4HO-TIOIYJISIpHAs JMTEpaTypa XUMHUYECKOTO COIEpXKaHu,
crpaBOYHble 1ocoOus, pecypcel UHTepHeTa), KPUTHYECKHM OLEHHMBAaTh MPOTHBOPEUMBYI0 M  HEIOCTOBEPHYIO
nH(pOpMaIHIO;

YMEHHUE MPHUMEHATHh Pa3lIMuHble METOJNBI W 3alpOoChl MPU TOUCKE W 0TOOpPE WHPOPMAIMM W COOTBETCTBYIOIIUX
JaHHBIX, HEOOXOJUMBIX JUIS BBIIOJHEHUS Y4eOHBIX M IO3HABATENbHBIX 33/ad ONpeNes]EHHOIo TUIa, NPHOOpEeTeHue
OIBITa B O0JIACTH MCIIONB30BaHUS HH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBIAJICHUE KYJIBTYpOH aKTHBHOTO
HCIIOJIb30BaHUA PA3JIMYHBIX ITOHMCKOBBIX CHUCTEM, CaMOCTOATCILHO BI)IGI/IpaTb OINITUMAJIbHYIO (bopMy MpeaACTaBJICHUA
nHGOpPMALMK M HWUIIOCTPUPOBATh pellaeMble 3a/Jauld HECIOKHBIMH CXEMaMH, AWarpaMMamu, Ipyrumu ¢GopMaMu
rpaduKku 1 1X KOMOWHAIUAMU,

YMEHHUE HCIIONIb30BaTh U aHAM3UPOBATH B Ipoliecce yueOHOW U UCCIIeIOBATENbCKOM AeATeNFHOCTH HH(POPMALIUIO
0 BJIMSIHUM [IPOMBILIJICHHOCTH, CEJILCKOT0 XO035ICTBA M TPAHCIIOPTa Ha COCTOSIHUE OKPY>KaloIIeld IPUPOTHON CPEIIbL.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJIbHbIE yueOHblIe 1eiCTBHUS:

YMEHHUsl 3aJaBaTh BONPOCH (B XxoAe nuamora M (WIM) AMCKYCCHH) IO CYIIECTBY OOCYKIaeMOH TeMBl,
(hopMyITHPOBaTH CBOW MPEII0KECHUS OTHOCUTEIHLHO BBHITTOTHCHUS TIPEIOKCHHON 3a/1a4H;

YMEHHUSI TPEACTAaBIATH IOJYYEHHBIC DPE3YNbTaThl IO3HABATEIBHOW AEATEIIFHOCTH B YCTHBIX M MUCBMEHHBIX
TEKCTax; JeJaTb MPE3CHTAlMI0 pe3yJbTaTOB BBIIOIHEHUS XUMHYECKOrO OHKCIEPHUMEHTa (J1a00paTOpHOro OIbITa,
nmabopaTopHO pabOoTHI MO HCCIETOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MTPOEKTA);

YMEHHUs1 y4eOHOTO COTpYJIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIBHOW W WCCIE/IOBATENHCKON
NEeSITeNbHOCTH TIPH PELICHUH BO3ZHHUKAIOIIMX Mpo0eM Ha OCHOBE y4ETa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMN
(obcyxnenusi, 0OMEH MHEHHAMH, «MO3TOBBIC IITYPMBbD), KOOPAMHAIMA COBMECTHBIX IEHCTBUH, OlpeesicHe KPUTEPHEB
T10 OIICHKE Ka4eCTBA BHITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHBIE YHUBEpcadbHbIe YUeOHbIe JelicTBUSA:

YMEHHE CaMOCTOSITEIBHO OINPENEIATh LENH AESITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOIUPOBATh U IpHU
HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JICATEILHOCTD, BHIOMpaTh Hanbosee 3Q(eKkTHBHBIE CIIOCOOBI pelIeHHs yUeOHbIX
Y TIO3HABATENBHBIX 337a4, CAMOCTOSATENBHO COCTABIIATh WJIM KOPPEKTHPOBATH MPEIOKEHHBIH aNTOpPUTM ACWCTBUN TpU
BBIMOJIHEHUN 3aJaHUi € y4€TOM IOJyYeHHS HOBBIX 3HAHMI 00 H3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKLUsX,
OLIEHMBATh COOTBETCTBUE IIOJIyYCHHOTO pe3yjbTaTa 3asBICHHONW II€JM, yYMEHHME WCIIOJIb30BaTh W aHaIU3UPOBAaTh
KOHTEKCTHI, IIpeJlaraeMble B YCIIOBUHU 3a/1aHUM.

INPEJMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO OO0S3aTEIBHOTO COIEPXKAaHWS, YCTaHOBJICHHOTO IaHHOU
(denepanbHOl paboueil mMporpamMMoil, BBIACISAIOT: OCBOCHHBIE OOYYAaIOLIMMHUCS HAay4YHBbIE 3HAHWS, YMEHHS M CIOCOOBI
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NeHCTBHM, crieruduuecKue I IPeAMETHOM 00aacTh « XUMUSY, BU/IBI ASATEILHOCTH 10 MOJYUYESHUIO HOBOI'O 3HAHMUS, €ro
WHTEPIIPETaIluy, MPEO0Pa30BaHUI0 U MPUMEHEHHUIO B PAa3JIMYHBIX YUESOHBIX U HOBBIX CHUTYaIUsIX.

K

KOHITY 06y‘-I€HI/I$I B 8 Kkiacce OpCAMCTHBIC PpC3yJIbTaTbhl Ha 06a30BOM YPOBHEC OOJDKHBI OTpaXaTb

c(OPMHPOBAHHOCTD y 00YUAOIUXCS] YMCHU:

K

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHH: aToM, MOJIEKYJd, XAMHUYECKHH JJIEMEHT, MPOCTOe
BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJAHOPOHAS U HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTENbHAS aTOMHast
U MOJIEKyJIApHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas OIS XUMHUYECKOTO
JJIeMEHTa B COCIWHEHHWH, MOJIIPHBIA O0BEM, OKCHI, KHUCIIOTAa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHIIATEIBHOCTD,
CTETICHb OKHWCJICHHWS, XHMHYECKas peakius, KIacCH(UKALWsI pPEaKIHid: peakuu COeIWHEHUS, peaKiuu
pas3noKeHMsl, peakluy 3aMelIeHUs, PeaKIud 0OMeHa, 9K30- U DHJOTEPMHUUECKHE PEaKLUH, TETIOBOM S deKT
peakuu, SApO aToMa, JJIEKTPOHHBIN CIOM aToma, aTOMHas OpOWTaNb, pailyC aToMma, XUMHUYecKas CBS3b,
MOJISIpHAsT M HETIONSApHas KOBaJCHTHAs CBS3b, MOHHAS CBA3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas IO
BellecTBa (MPOLIEHTHAS! KOHIEHTPALUs) B pACTBOPE;

WJLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSATHH W MPUMEHSTH STH MOHATHS IPU OMUCAHHUH
BELIECTB U UX MPEBpAIlECHUN;

UCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIMKY JUIS COCTaBICHHs (OPMYN BEIIECTB M YPaBHEHHH XHMHUYECKHX
peakuuit;

OTIpEIETISATh BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHHSX, CTEIIEHh OKHCIICHHS SJIEMEHTOB B
OMHAPHBIX COCIMHEHUSIX, PUHAIICKHOCTh BEIECTB K OMNpeAeIEHHOMY KJacCy COSAWHEHHH 1Mo (opMmyam,
BUJ XUMUYECKOH CBS3M (KOBAJICHTHASI M MOHHAs) B HEOPraHUYECKUX COSTMHEHHSAX;

packpsiBaTh cmbici Ilepuogumueckoro 3akona JI. WM. MeHaeneeBa: JI€MOHCTPUPOBATH IMOHUMAaHUE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJ0KeHuA B Ilepuoguueckoil cucreme,
3aKOHOB COXpPaHEHHs] MacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYISPHOTO YUYEHHs, 3aKOHa
ABoragipo;

OMKCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy lleproauyeckoil CHCTEMBI XHMHYECKHX 3JIEMEHTOB:
pasnuuaTh TOHITHA «TJaBHas moarpynmna (A-rpynma)» u «mobounas noarpymma (b-rpymma)y, mansie u
0oJbIIME TIEPHOABI, COOTHOCHUTH 0003HAYEHHWs, KOTOpble mMerorcs B Tabmure «llepmommueckas cucrema
xumuueckux 3nemenToB Jl. Y. MeneneeBa» ¢ UNCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX
3JIEMEHTOB (COCTaB U 3apA[ siapa, 001ee YUCIO AIEKTPOHOB U paclpeAesieHHe UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh XUMHUECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XMMUYECKUE Peakiuu (110 YUCIy H
COCTaBYy YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY 3PPEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB, IMOATBEPIKIAs
ONHCaHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHUHM COOTBETCTBYIOUINX XUMUYECKUX PEaKIIN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa, BO3MOXXHOCTH MIPOTEKaHHS
XUMHYECKUX MPEBPAIICHUN B Pa3UYHbIX yCIOBHSIX;

BBIUHCIISITh OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XMMHYECKOTO
JNeMeHTa 1o QopMyJie COEAMHEHHWS, MAacCOBYIO JIOJIO BEIIeCTBa B PACTBOpPE, MPOBOIUTH PACUETHI IO
YPaBHEHHIO XMMHUYECKOU PeaKIum;

MIPUMEHSATh OCHOBHBIE OTEPAIlUN MBICIUTEIHHON AESITeThHOCTH — aHajJN3 U CHUHTE3, cpaBHEHHE, 0000IIeHwe,
cUCTEMaTH3aINIo0, KIacCU(HUKAIINIO, BBISBICHUE MPUYUHHO-CIIEJICTBEHHBIX CBS3E€H — JJISi M3Y4YEHUS CBOICTB
BEUIECTB M XWMHYECKHX PEaKIHii, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAaHWS — HaOIIOJeHHWe, W3MEpeHHe,
MOJICJINPOBAHKE, SKCIIEPUMEHT (PeajbHbIM U MBICJICHHBIN);

CIIeZIOBaTh TMpaBWJIaM TOJNb30BaHMA XUMHYECKOH MOcynod M JjabopaTopHeIM 00OpyIOBaHHEM, a TaKXKe
npaBuWiIaM OOpallleHHsl ¢ BENIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMU TI0 BBITIOJIHEHHUIO J1a0OPAaTOPHBIX
XUMUYECKAX OIBITOB IO TOJIYYEHHUI0O W COOMPAHHWIO Ta3000pa3HBIX BeEmIeCTB (BOJAOPOAA W KHCJIOPOIA),
MIPUTOTOBJIEHHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOH J10JIel pacTBOPEHHOIO BEILECTBA, MJIAHMPOBATH U
MIPOBOANTh XUMHYECKHE JKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENIOYEH W KHCIOT C TOMOIIBIO
WHJIMKATOPOB (JakMyc, heHondranent, METHIOPaHX U IPYTHE).

KOHIy oOyueHMs B 9 KJacce TIpeIMETHBIE pe3yJibTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpaKaTh

c(OPMHUPOBAHHOCTD y 00YHAIOLINXCS] YMEHUH:

PacCKpBIBaTh CMBICT OCHOBHBIX XHUMHMYECKHUX MOHSATUN: XUMUYECKUH JIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH,
aHWOH, MTPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JEKTPOOTPHUIIATEIbHOCTD, CTENIEHh OKUCIICHUS,
XUMHYECKasl PeaKiusi, XUMUYEeCKasi CBs3b, TEIUIOBON 3((}EeKT peakuuu, MOJb, MOJSPHBIH 00BEM, pacTBOp,
AIEKTPOJIUTHI, HEIIEKTPOIUTHI, IJICKTPOIUTHICCKAS AMCCOIMAINS, PEAKIIMU HOHHOTO OOMEHa, KaTaliu3aTop,
XIMHYECKOE paBHOBECHE, 00paTUMble 1 HEOOpaTHMbIE PEaKINH, OKHCIUTEIFHO-BOCCTAHOBUTEIFHBIC PEAKIIHH,
OKHCIIMTENb, BOCCTAHOBHUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, AJDIOTPOIHS, aM(pOTEePHOCTh, XHMUYECKas CBSA3b
(rxoBaJleHTHasI, MOHHAS, METAJUIMYEeCKas), KPUCTAUIMYECKas PENIETKA, KOPPO3Us METAILIOB, CIUIABhI, CKOPOCTh
XUMHUUYECKOH peakiivu, npeaenbHo gonycrumas koneHTparus [1/IK Bemiectna;



WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX HNOHSATHM W INPUMEHATh 3TU HNOHITHS NPU ONHUCAHUU
BEIIECTB U UX MPEBpAIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0O CHUMBOJIMKY JUIS COCTaBICHHs (OPMYN BEIIECTB M YPaBHEHHH XUMHUYECKHX
peaKIuii;

OTIpEAEIATh BaJEHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKHUX JIEMEHTOB B COEUHEHUAX PAa3IMYHOIO COCTaBa,
MIPUHAIKHOCTh BEMIECTB K OMpPEeNIEHHOMY KJIacCy COeIWHEHHH 1Mo (opMylaM, BHI XUMHYECKOW CBSI3U
(kKoBaJIeHTHAsA, MOHHAs, MeETaJUIMYecKas) B HEOPTaHMYECKHX COCIWHECHHUSX, 3aps] HOHA 1O XUMHYECKOH
(dhopmyire, XapakTep Cpeasl B BOIHBIX PAcTBOpPax HEOPTaHWYECKHX COCTUHEHHWH, THIl KPHUCTALTHIECKOH
PELIETKH KOHKPETHOr'O BEIIECTBA;

packpbiBaTh cMbicn Ilepuogmyeckoro 3akoHa JI. M. MeHueneeBa M JEMOHCTPUPOBATh €ro IOHUMAaHMUE:
ONMCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy lleproandeckoil cHCTEMbl XUMHYECKHX 3JIEMEHTOB!
pa3nuyath MOHATHs «riaBHas moarpymma (A-rpymnma)» M «moboynas moxarpynmna (b-rpymma)», mamsie u
00JIbIIIME TIEPHUOMBI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE UMEIOTCS B TEPHUOINIECKON TaOIHIle, ¢ YMCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsa sapa, oOlee YHUCIo
3JIEKTPOHOB U paclpelesieHue UX 10 AIIEKTPOHHBIM CII0SIM), OOBICHATH 00IINE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B Ipelieaax MallbIX NEPUOAOB U TJIABHBIX HOArPYII ¢ YYETOM CTPOCHHUSA
HX aTOMOB;

KJIACCH(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHNYECKHE BEIECTBA, XUMUYECKHE peaknuu (M0 YHUCTY H
COCTaBY YYacTBYIOIIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3(deKTy, Mo M3MEHEHUIO CTeTeHEeH OKHCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME M CHEHU(PHUYECKHE XHUMHUYECKHE CBOWCTBA MPOCTBIX M CIOXHBIX
BEILECTB, MOATBEPKAas OMHCAHHE NPUMEPAMH MOJIEKYJSIPHBIX UM HOHHBIX YpPaBHEHHH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIUii;

COCTaBJISITh YPAaBHEHMSI JJIEKTPOJIUTHYECKONW JUCCOLMALMM KHUCIOT, IIEJIOYEH U CcoJlei, MOJHBIE U
COKpaI&HHbIe ypaBHEHHUS peaKiii HOHHOTO OOMEeHa, YpaBHEHHUS pEaKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXAY BELUIECTBAMU PA3NUUYHBIX KJIACCOB;

pacKppIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUMH  MOCPEACTBOM  COCTaBICHUS
3JIEKTPOHHOTO OanaHca 3TUX peaklui;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BOZMOXHOCTHA IMPOTEKAHUSI XUMUYECKUX
MIPEeBPAIICHUN B Pa3TUYHBIX YCIOBHSIX;

BBIUHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO0 XMMHYECKOTO
JNeMeHTa 1o QopMyJie COEAMHEHHWS, MAacCOBYIO JIOJIO BEIIecTBa B PAcTBOpPE, MPOBOIUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOH peakiuy;

COOJIFOIaTh MpaBHIIa MOJIE30BAHUS XHMHUYECKOU TTOCYI0N U TA00OPATOPHBIM 000PY/I0BaHUEM, a TAKXKe MPaBHIIa
oOpallleHus] ¢ BEeUIECTBAMH B COOTBETCTBHH C WHCTPYKILHUSIMH TIO BBITIOJHEHHIO JIA0OPATOPHBIX XUMHUYECKHX
OTIBITOB TIO MTOTYYEHUIO M COOMPaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YTIIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKITUH, TTOJTBEPKAAIOIINE KaYECTBEHHBIM COCTaB Pa3IMYHBIX BEUIECTB: PACIIO3HABATH OIMBITHBIM
myTéM XJIOpuA-, OpoMua-, Moaua-, KapOoHaT-, docdar-, cunukar-, CyiabdaT-, THAPOKCUI-UOHBI, KATHOHBI
AMMOHUS ¥ HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIECTB;
MIPUMEHSATh OCHOBHBIE OTEPAIlUN MBICIUTEIHHON JESITeThHOCTH — aHaJIN3 U CHUHTE3, cpaBHEHHE, 00001IeHwe,
CHUCTEMAaTH3allMIO, BBISIBIEHHE NPUYMHHO-CIIEACTBEHHBIX CBSI3eH — M U3YyYEHHUS CBOMCTB BEIIECTB H
XMMUYECKUX PEaKINi, €CTeCTBEHHO-HAyUHbIE METO/IBI TO3HAHUS — HAOJIOIEHUE, U3MEPEHHNE, MOJCITUPOBAHUE,
3KCIIEPUMEHT (peanpHBIH u MBICJICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHHUE
PaGouass mporpamma mno ydeGHOMY mnpeaMery «XuMus» pazpadoraHa ¢ y4éToM pabGoueii mporpamMmbI

BOCIIUTAHUSA, 4YTO OTPAKE€HO B JIMYHOCTHBLIX IUVIAHHMPYEMBIX pe3yJdbTaTax H o0ecneunBaeT peaa3anuio

HHBAPUAHTHBIX MonyJaei M) NMPOrpaMMel «YpouHast AeATEeILHOCTEY, «BHemKoJIbHbIE
MeponpusTus»,«OCHOBHbIE IIKOJIbHBIE 1eja» 1 «ConuaibHOe NAPTHEPCTBOY.
8 KJIACC
Ne | HauMeHOBaHUE pa3ienoB U TEM KonnuecTBo yacos 9JICKTpOHHLIe
n/ | Iporpammsl (tmdposswie)
I Beero |KP [P obpasoBaTeTEHbIE [Tporpamma BOCTIUTAHHS
pecypcbl
Paznes 1.IlepeonavyanbHble XUHMHYECKHE OHATHS MM «¥YpouHas 1esITeTbHOCTbY.
1. | Xumus — BakHas 00J1aCTh 5 2 Bubnuoreka [[OK | YCTAHOBICHHE JOBCPUTCIILHBIX
1 | ecTecTBO3HAHUS U IPAKTUYECKOI https://m.edsoo.ru/ ETHomeHeI/rH; MY q}::g:;;r
JIeSTEIIbHOCTH YEI0OBEKa 7f41837c y ’
CHOCOOCTBYIOIINX
1. | BelecTBa U XUMHUYECKHE PEAKIIHN 15 1 bubmnorexka LIOK | nosururomy — Bocmpmsitiio
2 https://m.edso0.ru/ | yuaummucs —TpeGoBanmii
7f41837¢ npocso YUUTEN,
I/ITOFO 10 pase 20 MPUBJICUCHUIO UX BHHUMAHHS K
P b oOcykmaeMoii  Ha  YpOKe
Pa3nen 2.Baxueiinine npeacTaBuTe 1M HEOPraHMYECKUX BellleCTB uH OpMAIHH
2. | Bosmyx. Kucnopos. ITousitie 06 6 Bu6nnorexka [JOK | $opmuposanme
1 | oxcumax https://m.edsoo.ru/7 | ©TBETCTBEHHOTO OTHOLICHHI K
f41837C Y4€HHIO, TOTOBHOCTH u
— CHOCOOHOCTH 00YYaroIUXCsl K
2. | Bomopon.ITonsaTue o KUCIOTaX U 8 1 | bubmmorexka HOK | camopassuruio o
2 | comsx https://m.eds00.ru/7 | camooGpaszoBanmio Ha ocHOBeE
f41837c MOTHBallUK K OOYYCHHIO H
2. | Boga. Pactopsl. ITonsture 06 5 1 1 Bubnunoreka [IOK g}?lﬁfﬂga}me
3 | ocHOBaHMSX https://m.edsoo.ru/7 " N
f 4 1 8 37 KOMMYHHKATUBHOU
7(: KOMIICTCHTHOCTH B 06H.ICHI/II/I u
2. | OcHoBHEIE KJ1acchl Heoprannuecknx | 11 1 1 bubnunorexka [IOK | corpyanudectse co
4 | coenuHeHUI https://m.eds00.ru/7 | ceepcTHHKamMu
f41837c (bopMHpOBaHHei OCHOB
9KOJIOTHYECKOH KYJIBTYPHI
Hroro 1o pasaeny 30 COOTBETCTBYIOLIEH
Pasznen 3.Ilepuoguueckuii 3axon u I[lepuonnyeckasi cucreMma XuMHYECKHX COBPEMEHHOMY YPOBHIO
asemeHTOB /I. U. MenneneeBa. CtpoeHne aToMOB. XMMHYECKAs CBS3b. SKOJOTHIECKOr0 MBIIICHHA
OKHCIUTEIBHO-BOCCTAHOBUTE/IBHBIC PeaKIMH HCIIOJIb30BAHNEC
o BOCIIMTATCIbHBIX
3. | [lepuoaunueckuii 3aKOH U 7 bubmuorexa LIOK BO3MOKHOCTEH COePIKAHHS
1 | [epuomuueckas cucrema https://m.edsoo.ru/7 y4eGHOTO Mpe/MeTa uepes
XUMHUUYECKHUX 3siemeHToB 1. 1. f41837c JIEMOHCTPAIIHIO JAETSIM
MenpneneeBa. CTpoeHue atoma MPUMEPOB OTBETCTBEHHOTO,
3. | Xumuueckas cBs3b. OKHCIUTENBHO- | 8 1 bubnunoreka [JOK | 'P@KAAHCKOTO NOBEACHUA
2 | BOCCTaHOBHTENBHBIE PEAKIIUH https://m.edsoo.ru/7 | MM «OcHoBHbIe WIKOILHbIE
f41837¢c et
Hroro mo pazneny 15 Bubmmoreka IIOK | Yuactue Bo BcepoccHiickux
https://m.edso0.ru/7 | aKUMAX, IOCBAIEHHBIX
f41837c 3HAYMMBIM COOBLITHSM B
Poccuu, mupe
PesepBHOE Bpems 3 1 bubmmoreka P
HOK
https://m.edsoo.ru
[7t41837¢
OBILIEE KOJIMYECTBO HACOB I10 68 5 5
[MPOI'PAMME
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9 KUIACC

Ne | HawmMmeHoBaHHE pa3fenioB U TEM KomnnuecTBo vacos ONEKTPOHHBIE
1/ IIPOTrPaMMBbI Beero KP (umgpoBsbIe)
n o0pa3oBaTesbHEIC IIporpamma BOCTIUTAHHSI
pecypchl
Pa3nen 1.BemecTBO U XMMHYECKHE PeaKIUN
11 [ToBTOpeHue u yriybdnenue 5 1 Bubmuoreka LJOK
3HaHUH OCHOBHEIX Pa3/IeioB https://m.edsoo.ru/
Kypca 8 knacca 7f41a636 UM «¥Ypounas
eATENLHOCTD.
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka 1IOK H;T IPHOCTEY
XUMUYECKHUX PEaKIIit https://m.edsoo.ru/ H(f;:;;?g;:::lx oTHOmeHi
11413636 MEXIy YYUTEIEM M  €ro
13 OneKTpoIuTHYECcKas 8 1 bubmuoreka LIOK | yuennxamu,
nucconuanys. XUMHUYECKUE https://m.edsoo.ru/ | crmoco6erByrormmx
peakLMK B pacTBOpax 7f41a636 MO3UTUBHOMY  BOCTIPHSTHIO
y4YaluMucs TpeOOBaHUN U
Hroro no pazneny 17 - yuuTens,
Pa3zpen 2.HeMeTasibl 1 HX cOeJMHEHUSA OPHUBJICUCHUIO UX BHUMAHUSI
2.1 | OGmas xapaKTepucTHKa 4 Bubmmorexa [IOK | ¥ ©0cy:Kiaemoii na ypoke
XUMHUYECKHX 351eMeHTOB VIIA- https://m.edsoo.ru/ g}éq);ngE::ne
rpynnsl. [anoreHsl 7412636 PAED
OTBETCTBCHHOI'O OTHOLICHUA
2.2 OO0m1ast xapakTepUCTHKA 6 bubmnoreka LIOK | x yuenmio, rotosmoctd 1
XAMHYECKHUX 3J1eMeHTOB VIA- https://m.eds00.ru/ | cnocobrocTH 06yHarOILMXCS
rpynnsl. Cepa u e€ coeTnHeHHS 71412636 K CaMOPa3BUTHUIO "
caM006pa:3013aHmo Ha
21 eaeoamonvemos VA- | Butmioroxs LIOK | ocrose  wonasatian  x
A https://m.eds00.ru/ | OOYHCHHIO 1 MO3HAHKIO
rpynnsl. A30T, pochop u ux 2£412636 bopMupoBanue
COCMHCHUA KOMMYHUKaTHUBHOMI
24 OOmmas XxapakTepucTuKa 8 1 KOMIIETEHTHOCTH B OONICHUH
bubnunoreka 1HOK
XUMUYECKUX 3JIEMEHTOB [V A- . 1 U COTpyNHHYECTBE €O
FOVIITEL VIIenod i KbeMHHi 1 https://m.eds00.ru/ | cgepcrankamu
HI:( yCOGILi/IHeHI/II; KD 7412636 (popMupoBanue OCHOB
9KOJIOTUYECKON  KYJIBTYpPBI
Wroro no pasneny 25 COOTBETCTBYIOLLEH
Paznen 3.MeTa/uibl M X COeTUHEHHS COBPEMCHHOMY YPOBHIO
o 3KOJIOI'MYC€CKOI'0 MbIIJICHUA
3.1 OO6mme cBOMCTBa METAIIOB 4 bu6mnorexa HOK | cnommsopanme
https://m.eds00.ru/ | socnurarensubx
7f41a636 BO3MOXHOCTEHN COLEPIKAHUS
3.2 Baxkueiime MeTaIBI K UX 16 1 Bu6smoreka [JOK | Y1eOHOTO npesvera uepes
COCIMHEHHS https://m.edsoo.ru/ | AEMOHCTPALMIO ACTIM
7f41a636 HpHMepOB OTBCTCTBCHHOTO,
———— TpaKIaHCKOT'O MTOBEACHUS
Hroro mo pazneny 20 UM «OcHoBHBIE
Pasznen 4. Xumusi M OKpy:Kalomas cpeaa IIKOIBLHBIE A€,
41 BemrecTBa n MaTepuansl B )KU3HU 3 bubmmoreka LIOK | Vuacrue Bo Bcepoccniicknx
4enoBeKa https://m.edso0.ru/ | axrusx, TOCBSMEHABIX
7f41a636 3HAYUMBIM COOBITHAM B
Hroro no pazneny Poccun,
PesepBHOE Bpems 3 1 bubnmoreka [IOK
https://m.edsoo.ru/
7f41a636
OBLIEE KOJIMYECTBO YACOB I1O 68 5
IMPOTPAMME
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Brimcka Bepra 30.08.2023

B

JIUpEeKTOp MIKOJIbI

/B. B. Teperienko/
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