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MNOACHUTEJIbHAS 3AIINCKA

[TporpaMma o XuMuu AJst O0y4aIOUIUXCs C 33aeP>KKOM ICUXIeckoro pa3sutus (nanee — 3I1P) Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHs COCTaBlieHAa HA OCHOBE TPeOOBaHUM K pe3ysibTaTaM OCBOCHHUS
aIalTUPOBAHHONW OCHOBHOM 00pa30BaTeNbHOW MPOTPaMMBI  OCHOBHOTO OOIIET0 0Opa30BaHUS,
npeacraBieHHbIx B DI'OC OO0, a Takxe Ha OCHOBE (efepalibHON pabodeii mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIICTIIIMH TMPENOJaBaHusl yueOHOro mpeamera «XuMHus» B 00pa30BaTEIbHBIX OpPTaHH3AIUIX
Poccuiickoit denepanumu.

[TporpamMma 1o xumuw Aa€T MPEICTaBICHUE O LENsIX, 00IeH cTparernu 00y4eHus, BOCITUTAHUS U
pa3Butus oOyvaromuxcsi ¢ 3I[IP cpeactBamu y4yeOHOro mpenMera, ycTaHaBIUBaeT o0O0s3aTeNbHOE
IpEeIMETHOE COJEepKaHUe, IPEeIyCMaTPUBACT paclpeesieHue ero mo KjiaccaM M CTPYKTypUPOBaHUE IO
pazzenaMm W TeMaM [porpaMMbl IO XHMHUH, OIpPEACNSeT KOJUYECTBEHHbIE M KAaueCTBEHHBIC
XapaKTePUCTUKU COJEp)KaHUSl, PEKOMEHIYEMYI0 IIOCIEI0BATEIbHOCTh HM3YUEHUS XHUMHHU C Y4ETOM
MEXIPEAMETHBIX H BHYTPHIIPEAMETHBIX CBSI3€H, IOTUKH Y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH
oOydaromuxcsi, OmpelneisieT BO3MOXKHOCTU IpeiMeTa il pealu3aluu TpeOOBaHUN K pe3ylbTaTam
OCBOCHHSI OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsI, a TAKIKE
TpeOoBaHUil K pe3ynpTaTaM 00y4eHHsS XMMHH Ha YPOBHE L€ M3y4eHHsI MpeIMeTa U OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIHHON IEATEIIFHOCTH 00YYaIOIET0Cs 0 OCBOSHHIO YI€OHOT'0 COJICPKAHMUS.

3HaHHUE XUMUU CIYKUT OCHOBOH 1isl (hopMUpOBaHUS MUPOBO33peHust ooyudaromerocs ¢ 3I1P, ero
MPEACTABICHUN O MaTepUaIbHOM EIUHCTBE MHPA, BAXHYIO pOJIb HUIpatoT (OpMHUpyeMble XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPALICHUSIX YHEPTHH U 00 SBOJIOINH BEIIECTB B IPUPOJIC, O MYTSIX PEIICHUS
MIO0ATBHBIX TPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPTEeTHUCCKOH, MMHUIIEBON H
9KOJIOTHYECKOM 6€30MacHOCTH, IPOOIIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealu3alli BO3MOXKHOCTEH IJIsi caMOpa3BUTHUS U (HOPMHUPOBAHHS KYJIbTYPHI
JMYHOCTH, €€ 001mel u (QyHKIMOHATLHOW TPAaMOTHOCTH;

BHOCHT BKJIaJ B ()OpPMHUPOBAHKE MBIIUICHUS U TBOPUYECKUX criocoOHocTel obyuatonuxes ¢ 311P,
HABBIKOB WX CaMOCTOSITCIIbHON y4eOHOW IeATEIBHOCTH, DKCIEPUMEHTAIBHBIX U HCCICIOBATEIIbCKIX
YMEHHH, He0OOXOTUMBIX KaK B MOBCEAHEBHOMN KH3HU, TaK U B MPO(ecCHOHATBLHOI e TENbHOCTH;

3HAKOMHUT CO CIEeNM(PUKON HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3IJIsIIa Ha
€MHCTBO TPHPOJABI U YETOBEKa, SBJSETCS OTBETCTBEHHBIM 3TaroM B (OPMUPOBAHMM €CTECTBEHHO-
Hay4YHOU TpaMOTHOCTH oOy4aromuxcs ¢ 3I1P;

croco6cTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYecKOoe oOpa3zoBanue ooyuarommuxcs ¢ 3I1P.

JlaHHbBIE HaIMpaBJIeHUs B O0YyYEHUHN XUMHH 00eCreunBarOTCs CreupUKON copepKaHus yueOHOTro
MpeaMeTa, KOTOPBIN SBIISETCS MEJarorudecky afanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHH Ha
ONpeIeTEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa30BaHMs OpPUEHTUPOBAH HA OCBOCHHUE
oOyuatomumucst ¢ 3[IP cuctembl mepBOHAYATBHBIX MOHSATHI XMMHH, OCHOB HEOPTraHMYECKOW XUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUNMBIX TIOHATHH OPTaHUUECKOU XUMUHU.

CtpykTypa coaep kaHusl IPOTPaMMBbI TI0 XUMHH c(hopMHpoBaHA HA OCHOBE CUCTEMHOIO MOIX0/1a K
e€ m3yuenuro. CoaepikaHne CKIAIbIBACTCS U3 CUCTEMBI MMOHSATHN O XUMHYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUUYECKOH peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpTraHU30BaHBI MO MPUHITUITY
MOCJIETIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKUX MPEICTABICHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YY€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IIPEJICTABIICHUI 00 DJIEKTPOTUTHIECKOM TUCCOIMAIIAN BEIIECTB B paCTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMONYYEHHBIX H
OCMBICIICHHBIX ()aKTOB, Pa3BHBAIOTCS TOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JPYroMYy, BBITIOJHSS
GYHKIIMM OOBSICHEHUS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TTOTYICHUS N3yJaeMbIX BEIIECTB.

OcBoeHHEe MPOrpaMMBI IO XHMHH CIIOCOOCTBYET (hOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIIOLICH HAYYHON KapTHHBI MUpaA B JIOTHKE €€ CUCTEMHOW MPHUPOJbI, IEHHOCTHOTO OTHOILEHUS K
HAay4YHOMY 3HAaHHUIO M METOJaM MO3HaHUs B Hayke. M3ydyeHHe XMMHUU MPOUCXOIAUT C TMPHUBIICUYCHUEM



3HAaHWI W3 paHee M3YUYCHHBIX YU4EeOHBIX MpeaMeToB: «OKpyxaromuid Mupy», «buomorus. 5—7 kiaaccel» U
«Duszuka. 7 Kiacey.

[Ipy u3ydeHMH XUMHH MPOUCXOTUT (POpMHUpPOBAHME 3HAHMM OCHOB XMMHMYECKON HAayKu Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUECKON [EATEIbHOCTH 4YEJIOBEKa M KakK OJIHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOTO MpeAMeTa COCTOMT B (DOPMUPOBAHHM CHUCTEMBI
XUMHUYECKHX 3HAHUH — BaXHEUIIUX (PAKTOB, IMOHSATHI, 3aKOHOB W TEOPETHYECKUX TIOJOKEHUH,
JOCTYIHBIX 0000IEHNH MHPOBO33PEHUECKOrO XapakTepa, si3blka HayKd, B MPUOOIIEHHWH K HayYHbBIM
METO/JaM TO3HAHHS TPU HW3YYEHUHM BEIIECTB W XUMHUYECKHX PEaKiuii, B ()OPMHUPOBAHUU U Pa3BUTHH
MO3HABATEJIbHBIX YMEHUN U MX MPUMEHEHUHM B Y4eOHO-TIO3HABaTENIbHON M y4eOHO-HMCCIIeI0BaTENbCKOM
NEeSTeIbHOCTH, OCBOCHUHU MPABHII OE30MIaCHOTO OOpAIEHHS C BEIECTBAMH B ITOBCEITHEBHOM JKHU3HH.

W3yuenne xuMuu crocoOcTByeT pasButuio y oOyvaronmxcs ¢ 3[IP mpocrpancTBeHHOTrO
BOOOpakeHus, PyHKIIMOHATIHHOW I'PaMOTHOCTH, YMEHHUS BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATH
UHPOPMALIMIO, TPEJICTABICHHYI0 B pPa3lWYHBIX (PopMax. 3HAYUMOCTb TpeAMEeTa Uil Ppa3BUTHUSL
KU3HEHHOU KommeTeHuuu odyudaromuxcs ¢ 3I1P 3akirodaercss B yCBOGHHMH OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOJUMBIX JUIsI TOBCEIHEBHOM >KM3HU; HABBIKOB 3JI0POBOTO M 0€30MacHOro sl 4eJoBeKa U
OKpYKarolllen ero cpeasl 00pasa xKu3Hu; GOPMUPOBAHUU IKOJIOTHUUECKON KYIbTYpPHI.

[IporpaMMa oTpaxkaeT cojep)kaHue OOy4deHHs] MpeaMeTy «XUMHUS» C Y4ETOM OCOOBIX
oOpa3oBaTenbHbIX NoTpeOHOCTel obOyuaromuxcs ¢ 3[IP. Opnagenue ydyeOHBIM MpeaMeToM «XHUMUS»
MPEJICTABISIET ONMPEACICHHYI0 TPYAHOCTh it oOydaroniuxcs ¢ 3[IP. Dto cBs3aHO ¢ OCOOCHHOCTSIMH
MBICTTUTENILHON JeSTeNbHOCTH, MEPUOJUYECKUMH KOJeOaHUSIMU BHUMAHUS, MaJbiIM OOBEMOM MaMSITH,
HE/IOCTaTOYHOCTBIO OOIIEro 3amaca 3HAaHWH, MOHMKEHHBIM I103HABATEIbHBIM HMHTEPECOM W HHU3KUM
YPOBHEM PEUYEBOI0 Pa3BUTHSL.

JUia TmpeofoseHusl TPYIHOCTEW B H3Y4eHMM YydeOHOro mnpeamera «Xumus» HeoOXxoauma
afgantanus oObeMa M XapakTepa ydyeOHOro MaTepuana K IMO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM
KaTeropuu OOy4aroIUXCs, YYeT HX OCOOCHHOCTEH pa3BUTHSA: HCIIOIB30BaHHE aJITOPUTMOB,
BHYTPHUIPEIMETHBIX U MEXIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHHE U3y4aeMOro MaTepuarna.

[Tpu n3yueHnn XMMHUHA HEOOXOIMMO OCYILIECTBIISATH B3aUMO/ICHCTBHE HA MTOJMCEHCOPHON OCHOBE.

Hns oOyuaromuxcst ¢ 3IIP, Tak ke, kKak ¥ JJs HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAaIOIIMX OCHOBHYIO 00pa30BaTeIbHYIO MPOrpamMMy, BaXKHOE 3HaUCHHE IPUOOPENN TaKUe 1IeH, KakK:

— (GopMHpOBaHHE HWHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, T'OTOBOM K camMooOpa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOSTEIbHOMY NPHUHSTHUIO pEIIEHUHN, CIOCOOHOW aaanTupoBaTbcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XHU3HU;

— HaNpaBJIeHHOCTh OOYy4YeHHs Ha CHUCTeMaThyeckoe mpuoOienue oOyuaromuxces c 3IIP k
CaMOCTOSITENIbHOW IO3HABATENbHON JIEATENIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecreyeHue YCIOBUH, cIOCOOCTBYMOIUX MpuodpereHuto oOyuaromumucs c¢ 3IIP ombita
pa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHHWA M CAMOINO3HAHMS, KJIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— ¢opMupoBaHue oOIeH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIIE
yYMEHUH OOBSICHATH U OLIEHUBATD SBJICHHS OKPYXKAIOIIET0 MHpA, UCIIOJIB3Ys 3HAHUS U OMBIT, MTOJy4YEeHHBIE
IpU U3YYEHUU XUMUU, NPUMEHSTh UX IpPU pPEUIeHHH NpoOJieM B MOBCEIHEBHOM KU3HU M TPYAOBOM
JESATENBHOCTH;

— ¢opmupoBanne y odygaronuxcs ¢ 3[IP rymaHucTHUeCcKUX OTHOIICHUM, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJIOTUYECKH I1eJIECO00Pa3HOT0 MOBEJACHUS B OBITY U TPYJIOBOM
JESTENIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKAIOUIEH MPUPOIHON CPeIbl;

— pa3BUTHE MOTHMBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCHHUTAHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKHX I[IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HalpaBJIEHHOCTH JTaIbHEHIIIEro 00y4YeHuU .

[IporpamMMa HampaBieHa Ha pelIEHUE CIENYIOUMX 3a0ay, O0eCNeUYHBAIOIINX peann3aliio
JUYHOCTHO-OPHUEHTUPOBAHHOTO U JEATEIHOCTHOTO MOJIX0JI0B K 00y4eHUI0 XuMHUU obyuatouxcs ¢ 3I1P
Ha YPOBHE OCHOBHOTO O0IIeT0 00pa30BaHus:

" ¢dopMHUpOBaHUE II€pPBOHAYAABHBIX CHUCTEMATH3UPOBAHHBIX IIPEACTaBAECHUH O
BEILIECTBAX, UX IIPEBPAILCHUAX U IIPAKTUYECKOM IIPUMEHEHUH; OBAAIEHHE TIOHITUNHBIM
arrapaToM U CUMBOAMYECKHUM S3bIKOM XUMHU;



® oco3HaHHE OOBEKTHBHOHN 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH KakK obaacTu
COBPEMEHHOI'O €CTECTBO3HAHHA, XHUMHWYECKHUX IIPEBPAILCHUNA HEOPraHUYECKHUX U
OpPraHU4YEeCKHUX BEIIIECTB KaK OCHOBBI MHOTHX SABACHUM XXHWUBOM U HEXHWBOH IIPUPOABI;
yrAyOA€HME IIPEeNCTaBACHUN 0 MaTepHaAbHOM €IMHCTBE MUPA;

" OBAQJEHUE OCHOBaMHU XUMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTEBIO
aHaAAM3HPOBATDh U OOBEKTUBHO OLIEHUBATD XKHM3HEHHbIE CUTYaIlluH, CBI3aHHbIEe C XUMUeH,
HaBbIKaMU 0€30I1aCHOTO OOpallleHus C BEIeCTBaMU, UCIIOAB3YEMBIMU B IIOBCEIHEBHOMH
KU3HHU; YMEHHEM aHaAHu3UpOoBaTh U IIAAHHPOBATH SKOAOTHYECKH Oe30racHoe
IIOBELIEHUE B LIEAIX COXPAHEHU4 30POBhd U OKPYZKAIOILEH CPENBI;

® ¢dopMupoBaHUE YMEHUU yCTaHaBAWBaTb CBA3U MEXIY peaabHO
HabAIOMAaeMbIMU XUMHUYECKHUMH SBA€HUSIMU M IIpOIlecCaMM, IIPOUCXOASIIUMU B
MUKpPOMHpPE, OOBSICHATH IPUYUHBI MHOr000Opa3usl BEIIECTB, 3aBHCHUMOCTL HUX CBOMCTB
OT COCTaBa U CTPOEHHUH, a TAaK¥KE 3aBUCHUMOCTDb IIPUMEHEHUH BEIIECTB OT UX CBOMCTB;

" ppuobpeTeHHe OmIbITa HCIOAB30BAaHUS PAa3AWYHBIX METOIO0B U3y4YeHUS
BEIIECTB, HalAIOeHUs 3a UX IIpeBpalleHUaMHU I[IPU IIPOBEAEHUH HECAOKHBIX
XUMHYECKHUX OJKCIIEPUMEHTOB C HCIIOAB30BaHUEM AabopaTOpHOro oOOpPyZOBaHUS U
IpubopPoB;

" ¢dopMHUpOBaHUE MIPEACTABACHUH O 3HAYEHUM XUMHUYECKON HAyKU U PEIIeHUH
COBPEMEHHBIX 9KOAOTHYECKUX IIPOOAEM, B TOM YHCAE B IIPEIOTBPALIEHHUHN T€XHOTE€HHBIX
U 9KOAOTHYECKHX KaTacTpod.

Oco0enHoCTH 0TOOpPA ¥ aJaANTALMHU Y4eOHOr0 MaTepuasia N0 XUMHHA

OOyuenue yueOHOMY mIpeaMeTy «XuMHUsS» HE0OXOAMMO CTPOUTh HAa CO3JaHUM ONTUMAJIbHBIX
YCIOBUH JUIsl YCBOGHHUS MIPOrpaMMHOro Matepuana odydatouumucs ¢ 3I1P. bonbioe BHUMaHUE 10JIKHO
ObITH yneneHo OTOOpy ydeOHOro marepuaia B COOTBETCTBUUM C MPUHIUIIOM JOCTYITHOCTH IpHU
coxpaHeHHH obuiero 6a3oBoro ypoBHs. OH JOJKEH IO COAEPKAHUIO U 00beMy ObITh aanTHPOBAHHBIM
s o0yvaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ X 0cOOBIME 00pazoBaTeIbHBIMH MOTpeOHOCTAIMU. Cremyer
00J1erynTh OBNIaieHue MaTepuanoM oOyyaromumucs ¢ 3I1P nmocpeacTBom ero neTaabHOro 0ObSICHEHHS C
CUCTEMATUYECKUM MOBTOPOM, MHOTOKPAaTHOW TPEHHUPOBKOW B MPUMEHEHUH 3HaHWH C HMCIIOIb30BaHUEM
IPUEMOB AITOPUTMU3ALINU U BU3YAIbHBIX OIIOP, 00y4EHUs CTPYKTYpHUPOBAHHUIO MaTepuana.

bonbiioe 3HaueHue Ui MOJIHOIIEHHOTO YCBOEHHUs y4yeOHOro MaTepuajga HMeEeT olopa Ha
MEXIIPEIMETHBIE CBSA3HM BOMPOCOB, U3YYaeMBIX B JJaHHOM Kypce, ¢ TAKUMM Y4eOHBIMH MpeIMeTaMM Kak
«I'eorpadusy, «Puzukay, «buonorus». [lo3Bonss paccmMarpuBaTh OJUH U TOT e Y4eOHBIM MaTepual C
pasHBIX TOYEK 3PEHUs, MEXKIPEIMETHBIE CBS3M CIHOCOOCTBYIOT €ro JydlleMy OCMBICIEHHIO, Ooiee
IPOYHOMY 3aKPETJICHUIO MOJyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHHM.

IIpu moAroTOBKE K ypoKaMm yUuTelNb JOJDKEH MPEenycMOTpeTh (OpMUPOBaHUE Y 00ydaromuxcs ¢
3[IP ymeHmii aHanmuM3UpOBaTh, CpaBHHUBATh, O0000IIATh M3y4yaeMbli MaTepualn, IUIAaHWPOBATh
OpEeACTOsIyI0 paboTy, OCYIIECTBIATh CaMOKOHTpoJib. HeoOXoauMo MOCTOSHHO —CIEAMTh 3a
IPAaBUJIBHOCTHIO peueBoro o(opMieHHs BrIcKa3blBaHUM oOydaromuxcs c 3I1P.

B cBsi3u ¢ ocoGeHHOCTSIMU MTOBeIeHHS U AeaTenbHocTr oOyvaromuxcs ¢ 3[1P (pactopmMokeHHOCTD,
HEOPraHU30BaHHOCTh) HEOOXOUM CTPOKANUIINI KOHTPOJIb COOIIOCHHS MPaBMII TEXHUKH OE€30MMacCHOCTH
IpY IPOBEIEHUH Ja00paTOPHBIX PabOT B XUMHUUECKOM KaOUHETe.

IIpumepHbie BuAbI AesTelbHOCTH oOy4dawmuxcsas ¢ 3IIP, oOycioBieHHbIe 0CO0BIMH
o0pa3oBaTe/IbHBIMH IOTPEOHOCTAMH M 00eCleYuBaKOIIMe OCMbBICICHHOEC OCBOCHHE COACPKAHUM
o0pa3oBaHus o npeaMeTty «XuMHsI»

Conepxanue BUAOB JesTenbHOCTH oOydaromuxcsi ¢ 3IIP Ha ypokax XUMHU ompenemnsercs HUxX
0co0bIMU 00pa3zoBaTeIbHBIMU NTOTpeOHOCTAMU. [loMuMo mmpoxo ucnonb3dyembix B OOII OOO o6mux
JUIs BCeX OOYYalOIIMXCSl BHJIOB JIESATENBHOCTH CIEAYyeT YCUJIHMTh BUABI JESITEIbHOCTH, ClIeHU(pHYHBIC
JUISL TAHHOM KaTeropuu oOydarolmuxcs, Uil 0O0ecleyeHUs] OCMBICIEHHOTO OCBOEHMS COAEpHKaHHs
o0pa3oBaHUs IO MpeaMeTy: YCHJICHHE NpPeIMETHO-IPAKTUYECKON JeATeNbHOCTH C aKTHBHM3aluen
CEHCOPHBIX CHCTEM; YepelOoBaHUE BHUAOB JAESITEIbHOCTH, 33JCMCTBYIOLIMX pa3IMYHbIE CEHCOpPHBIE
CUCTEMBI; OCBOEHHE MaTepuajga C ONOpOM Ha alrOpUTM; «IOLIArOBOCTHY» B M3YYEHHH MaTepUala;
UCIIOJIb30BaHUE JIOTOJIHUTENILHON BU3YallbHOW ONOpPHI (IUIaHbl, 00pa3lbl, CXEMbl, 1Ia0JI0HBI, ONOPHBIE
tabmupl). s pasButus y oOyuatomuxcs ¢ 3[1P ymenust nenate BbIBOABI, (POPMUPOBAHUS TPAMOTHOTO



pEYeBOro BBICKA3bIBaHMSI HEOOXOJMMO HCIIONB30BAaTh OMOpPHbIE cioBa M kiume. Ocoboe BHUMaHHUE
ClIeAyeT YAEeNUTh O0YYEHUIO CTPYKTYPHPOBAHUIO MaTepUaia: COCTaBICHHE PHUCYHOUYHBIX U BEpOAbHBIX
CXEM, COCTaBJIeHHE TaOJHI], COCTaBJeHHE KiIacCUPUKAUU ¢ OOO03HAYCHHBIMH OCHOBAHUSAMHU JUIS
KJaccu(UKauy U HaroJIHEHHE uX nmpuMepaMu u ap. [IpumepHas Tematudeckas ¥ TEPMUHOJOTHYECKAs
nekcuka coorBerctyer OOIT OOO.

Hns oOyuatomumxcst ¢ 3IIP  cymecTBEeHHBIMH SIBISIFOTCS MPHEMBI PabOThI € JIEKCHYECKUM
MaTepuaioM mo mnpenmery. IlpoBoautcs cnemnuanbHas paboTa MO BBEACHHIO B aKTUBHBIA CIIOBapb
00y4aroluXxcsi COOTBETCTBYIOLIEH TepMHUHOJIOTUH. V3ydaemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOU
OCHOBe, 00si3aTelbHa BHU3yajbHas MOJACPHKKA, alTOPUTMBI PaOOTHI C OMPECIIEHUEM, OMOPHBIE CXEMbI
JUISL aKTyalIu3alii TEPMUHOJIOTU Y.

OOmiee 4MCIO YacoOB, OTBEACHHBIX JUIS HM3YyYEHHs] XMMHUM Ha YPOBHE OCHOBHOTO OOIIETo
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 68 yacos (2
yaca B HEJICIIO).

COIEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XumMuM B KM3HHM 4elloBeKa. XHMHs B cUCTeMe Hayk. Tenma u BemiecTBa.
@®u3nyeckue CBOMCTBA BEIECTB. ArperaTHoe cocTrosiHue BeuecTB. [loHsATHE O MeTonax IMO3HaHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3aeneHus: CMeCeu.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE AIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JiIeMeHTOB. [IpocThie u
CJIOKHBIE BElIeCTBa. ATOMHO-MOJIEKYISIPHOE yUEHUE.

Xumnueckas ¢Gopmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTeNbHAs aroMHas Macca. OTHOcUTeNIbHAs MOJIEKYJspHas Mmacca. MaccoBas
J10J151 XMMUYECKOT0 3JIEMEHTa B COEIMHEHUU.

KonnuectBo BemectBa. Monb. Monsipuas macca. B3anmMocBsS3p KONMMYECTBa, MAacChl M 4MCa
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€rsl o hopMysnaM XMMHUYECKUX COCTUHEHU.

du3znuecKrue U XUMUYECKUE SBJICHHUS. XUMUYECKas peakiusi U €€ Mpu3HaKku. 3aKOH COXPaHEHUS
Macchl BelIeCTB. XHUMHYecKHe ypaBHeHus. Kiaccuduxamuss XUMUYECKMX peakuui (CoeauHEeHMUs,
pa3IoXKEeHUs, 3aMeIlIeHuUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYIOH, MpaBWwiIaMd padOThl B JabOpaTOpuu U MpHEMAMU
oOparieHusi ¢ J1abopaTopHbIM 0OOPYIOBAaHHEM, U3YyUYEHHE W OMHCAHUE (PU3MUECKHX CBOWCTB 00Opa3lioB
HEOPraHMYECKUX BellecTB, HabmoaeHue ¢u3nueckux (TUIaBIeHHE BOCKA, TasHUE JIbAa, pacTHUpaHUE
caxapa B CTYIIKe, KUIIEHHE U KOHJEHCAllUs BO/bl) U XUMUYECKHUX (TOPEHHE CBEYH, TPOKAIMBAHNE MEIHON
MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOM) SBJICHMI, HAOMIOJEHHE M OINUCAaHUE TMPU3HAKOB
POTEKaHUsI XUMUYECKUX PEaKIMi (pa3iokeHue caxapa, B3auMOJIEHCTBIE CEPHON KHUCIIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuM, B3aMMOEHCTBHE KeJie3a C pAaCTBOPOM COIU
meau (I1), uzydenue cnocoOOB pa3eneHus: CMecei: ¢ MOMOIIBIO MarHuTa, PUIHTPOBAHUE, BHITAPUBAHUE,
TUCTHIUIAIMS, XpoMmaTtorpadus, MpOBEIeHHE OYMCTKH TMOBAPEHHOW CONM, HAOMIOJCHHE W ONUCAHHE
pe3yNIbTaTOB TMPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3/JaHHUE MoJenen
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

BaxuHeiilue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bozayxa. Kucinopon — aneMeHT u npocroe Bemectso. Haxoxaenue
KHCIIOpOJia B MPUPOJE, PU3NYECKUE U XUMHUUYECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucinopoaa. CrocoObl MOMydeHUs KUCIOopoja B JabOpaTOpUM M IMPOMBIIUIEHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — aju1oTporHas MoaupuKalys KUCI0po/a.

TemmoBoit  3hdeKkT XUMHYECKOH peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, 0JK30- U
SHAOTEPMHUYECKHE peaklMU. TOIUIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIEHHE MapHUKOBOTO
a¢dekTa, pazpylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHnt u mpocrtoe BemiecTBo. HaxoxaeHue Bojopoja B mpupoje, puznyecKkue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOcO0bI omydeHus. Kucnotsl u conu.

Mossipablii 00b€M ra3oB. Pacu€Thl Mo XMMHUYECKUM ypaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel.  HacellieHHblE W



HEHACBIIICHHbIE PACTBOPBI. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBasl J10JIs BELIECTBA B PACTBOPE.
XuMunueckue cBoiicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B IPUPOAE U B )KU3HHU uesioBeka. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccupukanuss  Heopranmyeckux — coeaunHeHuit. Oxcuapl.  Knaccudukanmss — okcuaos:
coyieoOpaszyrormue (OCHOBHBIC, KHCIOTHBIC, amM(pOTepHBIC) M HecosneoOpasyromme. HomeHknarypa
oKcu0B. PU3NUECKUE U XMMUUECKHE CBOICTBA OKCUIOB. [lomyueHne okcuaoB.

OcnoBanus. Kinaccudukanus ocHoBaHuM: MIENOYM U HEPACTBOpUMBIE ocHOBaHUS. HomeHkaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonmydeHne ocHOBaHMiA.

Kucnorel. Knaccuduxamus kucnor. Homenxnarypa kucinor. Dusnueckue U XUMUYECKUE
cBoMcTBa KMCIOT. P akruBHocTn MetaiuioB H. H. bekerosa. Ilonydyenue kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoicTsa cozeil. [lonydenue coneil.

['eneTnyeckas CBSI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/esieHue COJIepXKaHUs KUCIOpoJa B BO3AyXe, IMOJIydyeHHe, coOupaHue,
pacro3HaBaHHe ¥ U3y4eHHE CBOWCTB KHCIOPOAA, HAOIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM
U YCJIOBHSI BOSHHKHOBEHHUS U MPEKpalleHus] TopeHus (mmoxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUJIOB U
ONMCAaHHWE HX CBOICTB, MOJy4YEHHE, COOMpaHue, pACIIO3HABaHWE U H3YYEHHME CBOWCTB BOJOpOJA
(ropenme), B3auMmojeicTBue Bojopoaa ¢ okcuaoM Meau  (II)  (BO3MOXHO  HMCHOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIOIeHHE 00Pa3I0B BEMIECTB KOJIMYECTBOM | MOJIb, iccaetoBaHNE 0COOEHHOCTEH
pPacTBOPEHMS BEILECTB C Pa3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OIpPEACIEHHOU
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOICHCTBUE BOJIbI C METAJIIAaMU (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), HCCIEIOBaHHE OOpa3l0B HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIIOJEHUE U3MEHEHUSI OKpPAcCKU MHAMKATOPOB B PACTBOPAX KHCIOT W ILEIOYEH,
uzydeHue BzaumopeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHCIOT C METaJUIaMU,
peakuuii HeUTpaau3aluuu, MoJIy4eHHe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO MeTalljla IPyruM
U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIIbHBIX 33]1a4 110 TeMe «BaxxHelue Ki1acchl HeOPraHUYECKUX
COCIMHEHUI».

Ilepuoanyeckuit 3axkon u Ilepumoamueckass cucreMa XuMH4Yeckux »djaemento JI. H.
MennesneeBa. CtpoeHue aToMoB. XuMuueckass cBf3b. OKHCINTEJIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBple MOMBITKM KiIaccU(UKALMM XUMHYECKHX 3J1eMEHTOB. lloHATHE O rpymnmax CXOJHBIX
9JIEMEHTOB (IIEJOYHbIE W MIEJTOYHO3EMENbHbIE METalIbl, TaJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THAPOKCUBI.

Ilepnonnueckunt 3akoH. Ilepuoguyeckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanas u jmHHonepuoaHas ¢popMsl [lepruoandyeckoil cucTeMbl XUMUUYECKUX 3J€MEHTOB /1.
H. Menneneesa. Ilepuoas! n rpynnsl. @u3nUecKuii CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB NEpHOJa U
IPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3otonel. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00os0ouek atoMoB mepBbIX 20 xumMudeckux aneMeHToB llepuomuyeckoit cuctemsr J[. . Menneneesna.
XapakTepuCcTUKa XHMUYECKOTO 3JIEMEHTa 10 ero noijoxkeHuto B Ilepuogmueckoin cucreme . U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XHUMHUYECKMX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Mepruoam.

3nauenue Ilepumonmyeckoro 3akoHa u Ilepmoanuyeckol CHUCTEMBI XMMHUYECKHX DIJIEMEHTOB JUIS
pa3BuTHA Hayku U npaktuku. [{. . MenzaeneeB — yu€HbIN U TpaXaaHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJSIpHAsk W HEMOJISIpHAs) CBA3b. DIEKTPOOTPHULATEILHOCTh
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okxucieHus. OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoleccel OKHCIEHMS H
BOCCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe 00pa3lloB BEILIECTB METAUIOB MU HEMETaNIOB, B3aWMOJEWCTBHUE TMAPOKCHAA LIMHKA C
pacTBOpamMH KHCJIOT M ULIEJIOYEH, MPOBEACHHUE OMBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKkIuil (rOpeHUe, peaKkiuu pa3ioKeHNs, COETUHEHUS).

Mesicnpeomemmunie céazu



Peanu3anus MeXnpenMeTHBIX CBSI3€H IpU M3Y4YEHUU XMMHUHU B 8 KJlacce OCYLIECTBIISIETCS uyepes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SABISIOMIUXCS CUCTEMHBIMHU
JUI OTJENIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHS: HAay4HbIH ()akT, TUIOTE3a, TEOpPHUS, 3aKOH, AaHAJM3,
CHHTE3, KJacCH(UKalus, NEepUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUpPOBaHHUE, HW3MEPEHUE,
MO/IEIb, SIBIICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIbI, PaJHOaKTUBHOCTb,
MOJIEKYJIa, JIEKTPHUUECKUI 3aps], BELIECTBO, TEJNO, OOBEM, arperatHoe COCTOSHUE BEIECTBa, TIas,
(Gu3nueckre BeJIUYHHBl, €IMHULBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3B€3/1b1, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpocdepa, MHHEpPAIBI, TOPHBIC MOPOJBI, IMOJIE3HBIE HCKOMAEMEIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIust

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XMMHUYECKHMX 3JEMEHTOB IEPBBIX TPEX
NEepUOJIOB, KajiWs, KalblUd W WX COCAWHEHWA B COOTBETCTBHM C IIOJIOKCHHEM DJEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOCHUEM X aTOMOB.

CrpoeHne BemecTBa: BUIbl XUMUYECKOH CBs3H. THITBI KPUCTANIMYECKUX PEUIETOK, 3aBHCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIETKU U BUJ]a XUMUYECKOMN CBSI3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEHIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCALIMXCS K pa3IMyHBIM  KJaccaM HEOPraHWYeCKUX COCIMHEHWMH, TIeHeTHYecKas CBs3b
HEOPTraHMYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakiMid MO pPa3IMYHbIM IpH3HaKaMm (IO YHUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIWU BEIIECTB, IO TEIJIOBOMY AI(PQEKTy, MO HW3MEHEHHIO CTEHNEHEW OKUCICHHS
XUMHUYECKHX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U 3HIOTEPMUYECKHE
peaKIyu, TePMOXUMHUYECKIE YPAaBHEHHUS.

Ilonatue o ckopocTH XuMHUYecKol peakiuu. IloHsATHE 00 O0OpaTMMBIX M HEOOPAaTUMBIX
XUMHYECKHX peakuusx. [IoHATHE O TOMOTEHHBIX M TeTepOTeHHBIX peakuusx. [loHaTrme o kartamuse.
[TonsaTHe 0 XMMHYecKOM paBHOBecHH. (PaKTOphl, BIMSAIONIME HA CKOPOCTh XMMHUYECKOM peakluu U
TIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  AJIEKTPOHHBIH  OalaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENbHOW peakiuu. COoCTaBIeHHE YpaBHEHHH OKMCINTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIUN C
UCIIOJIb30BaHUEM METO/Ia AIEKTPOHHOro OanaHca.

Teopust 2IEKTPOTUTHYECKON TUCCOIMANINN. DJICKTPOIUTHI U HEXJIEKTPOINTHL. KaTHOHBI, aHWOHBI.
MexaHu3M AMCCOLMAIMK BELIECTB C Pa3IMYHBIMU BHJIAMU XUMHUUECKOH cBs3M. CTeneHb JUCCOLHUAINH.
CuiibHBIE U CI1a0bIe DJIEKTPOTUTHL.

Peakiium MoHHOro oOMeHa. YCIIOBUS NpPOTEKaHHS peakluii HOHHOro OOMEHa, MOJHbIE U
COKpalIEHHbIE HOHHbIE YypaBHEHHMsS peakuuil. CBoWcTBa KHCIOT, OCHOBAaHHMW WU CoOJieH B CBeTe
npeCcTaBiIeHU 00 AIIEKTPONUTHUECKON aucconuanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICTSIMH KPUCTAUTMYECKUX PEHIETOK HEOPTaHUIECKUX BEIIECTB — METAIIOB H
HeMeTasIoB (rpaduTa W ajMasa), CIOXKHBIX BELIECTB (XJOpHJA HATpHs), HCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XHUMHYECKOW  peakIud OT  BO3JACHUCTBHS  PAa3IMYHBIX  (AKTOPOB,  HCCIEIOBaHUE
JJIEKTPOIIPOBOIHOCTH PAacTBOPOB BEUIECTB, Ipollecca JUCCOLMAIMM KHCJIOT, IIeJoued u  coeit
(BO3MOKHO HCIOJB30BaHWE BHUICO MAaTEPUAIIOB), MPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX IMPH3HAKH
NPOTEKaHUs peakiuii MOHHOro obOMeHa (oOpa3oBaHHME OCajiKa, BBIAEICHHME raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTFOCTPHPYIOIIUX MPUMEPHI OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PeakInii (TOpeHHe, Peakiuu
pa3lIoKEHUs,, COEAMHEHHs), paclo3HaBaHME HEOPraHWYECKHX BELIECTB C IOMOUIbI0 KayeCTBEHHBIX
peaKIyii Ha HOHBI, peIIeHIE YKCIIEPUMEHTAIBHBIX 3a71ad.

HemeTtanibl U X coeTMHEHUS

OOmast xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CTpoeHne U (PU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMUYECKHE CBOWCTBA



Ha IIpuUMepe xJopa (B3auMOICHCTBHE ¢ METaIaMH, HEMETaJIaMu, Iiesiodamu ). XsopoBoaoposa. ComnsHas
KHMCJIOTA, XMMHUYECKHE CBOWCTBA, IOJy4eHUE, NpUMEHEHHE. [[elicTBHE Xjiopa M XJIOpOBOAOPOJA Ha
OpraHu3M yesoBeka. BaxkHelime XJI0pUabl U UX HAXOKJIEHHUE B IPUPOJIE.

OOmas xapakreprctuka 31eMeHToB VIA-rpynmbsl. Oco6eHHOCTH CTPOCHHUSI aTOMOB, XapaKTEePHbIE
crenienn okucieHus. CtpoeHne M (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AmnoTponHeie MoOIM(UKAIMKA KHCIOPOAa W Cepbl. XUMHUYECKHE cBoiicTBa cepbl. CepoBOaopo,
cTpoeHHe, (U3MUecKHe U XUMHUYecKHe CcBOHCTBAa. OKCHIBI cepbl Kak IMPEeICTaBUTENH KHCIOTHBIX
okcunoB. CepHas KHCIOTa, (PU3MUYECKHE W XMMHUYECKHE CBOMCTBa (0OIIME KaK MpEACTaBUTENs Kiacca
KUCTIOT U creurduyeckue). XUMUYECKHE PEakluu, JeKallue B OCHOBE IMPOMBINIJIEHHOIO crocoba
nosyueHusi cepHoil kuciothl. [Ipumenenue cepHoil kuciaotbl. ConM CEpHON KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxmenue cepbl U €€ coenMHEHUH B mpupoje. XUMHUECKOE 3arpsi3HEHUE
OKpYXKarollel cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CTIOCOOBI €r0 MpeI0TBPAIICHUS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHHE B NpUPOZC, (HU3MUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoje. AMMHUaK, ero (pu3nyeckrue M XUMHUYECKHE CBOMCTBA, MOJyYEHUE U
npuMmeHenue. Conu aMMOHUS, UX (U3MYECKHE M XMMHUYECKUE CBOICTBa, nmpuMmeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THasi KUCIIOTa, €€ moilyueHue, (PU3NYecKue M XMMUYECKUE CBOWCTBA
(oOme Kak MpeacTaBHTENs Kiacca KUCIOT W crnenupudeckue). Vcnonap3oBaHWe HHUTPATOB U COJEH
aMMOHHSI B KauyeCTBE MHMHEPAIbHBIX yI0OpeHuil. XHUMUYECKOE 3arpsi3HEHHE OKPYXKAIoUIeH cpebl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, NOuBbl U BopoémoB). docdop,
amnorponnble Mogudukanuu docdopa, pusmdeckue u xumuueckue cpoiictBa. Okcupn ¢ocedopa (V) u
docdopHas kucinora, GpuMUIECKHe U XMMHYECKHUE CBOWCTBA, moiyueHue. Mcmonp3oBanue (ochatoB B
KayeCTBE MUHEPAIbHBIX y100pEHUI.

O6mras xapakrepuctuka 3aeMeHToB [V A-rpymnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHBIE
CTEMEeHH OKHUCIICHUs. YTIIEpPO/, ajlIOTPONHbIe MOAU(PUKALIMHU, PACIIPOCTPAHEHHE B MPUPOJE, (hHU3HUECKUe
U XHMHUYeCKHe cBoiicTBa. Ancopbums. Kpyrosopor yriaepoma B mpupoge. OKcHIbl yriepoja, HX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, JIEHCTBME HA >KHMBBIE OPraHU3MBI, MOJTY4YE€HHE U NPUMEHEHHE.
DKojorudeckue mpobiieMsl, cBsi3aHHbIE ¢ okcujoM yriepona (IV), runoresa riao0anbHOro MOTEIIEHUS
KJIMMaTa, TapHUKOBBIN 3 deKT. YroapHas KUCIOTa U €€ COJM, UX (pru3nyeckre U XUMUYECKHe CBOMCTRa,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-HOHBI. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHayasbHbIE TOHATHS 00 OpPraHMYECKHUX BELIECTBaX Kak O COEAMHEHHUSX yrieponaa (MeTaH,
9TaH, ATUJIEH, alleTUJIeH, 3TaHOJ, INIMIEPUH, YKCYCHas KucioTa). [IpupogHble HCTOUHUKHU YTIIEBOJIOPOJIOB
(yronb, mnpupoAHbIH Ta3, HE(PTH), NPOAYKTHI HMX IMepepaboTku (OEH3UH), HUX poib B OBITY U
OPOMBIIITIEHHOCTH. [IoHATHE 0 OMOIOTMYECKH BaXKHBIX BEIECTBAX: JKUpaxX, OesKax, yrieBojax — M UX
pOJIK B )KM3HU ueoBeKa. MaTepraabHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COSAUHEHUH.

Kpemuuii, ero ¢uznyeckre u XMMHUYECKHE CBOWCTBA, MoJydeHHe M npuMmeHeHue. CoelnHeHUs
KpemMHus B mnpupozae. OO6mue mnpexacrasieHuss o0 okcuae kpemHus (IV) um xkpemMHHEBOW KHCIIOTE.
CunMkarel, X HMCIIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeillne cTpouTeabHbIe MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, xene300eToH. [IpobmeMbl (Ge30MacHOTO  MCIOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHWYECKUX BEIECTB, CBOMCTB COJSHOW KHCJIOTHI, MpPOBEIECHUE
KaYeCTBEHHBIX pEaKkUUid Ha XJOPUA-UOHBI W HAOIIOJEHHE TPU3HAKOB HUX MPOTEKAHMS, OIbBITHI,
oTpakaromue (U3NYeCKMe W XHMHYECKHE CBOWCTBA TaJIOTEHOB M HUX COETUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEPHANIOB), O3HAKOMJIEHME C o0OpasllaMd XJOpPUAOB  (TaJIOT€HUIOB),
O3HaKOMJIEHHE C 00pa3laMu cepbl U €€ COeJUHEHUSMHU (BO3MOXKHO HCIOJIb30BaHKUE BUAEOMATEPHUAIIOB),
HaOJI0/IeHue Tpoliecca OOYIIIMBaHMS caxapa IOoJ JeHCTBHEM KOHLEHTPHUPOBAHHON CEPHOW KHCIOTHI,
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHNE KaYeCTBEHHON peakluu Ha
cynb(daT-uoH U HaONIOIEHHWE TpU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBONCTBAMU
a3ora, Gocdopa u UX coeauHEHUH (BO3MOXKHO HCIOJIb30BAHNE BHICOMATEPUAIIOB), 00pa3IaMu a30THBIX
u QochopHbIX ynoOpeHui, momydeHue, coOupaHue, pacro3HaBaHUE W H3yUEHHE CBOMCTB aMMHMAKa,
NPOBEICHUE KAadeCTBEHHBIX pEAaKUMi Ha HMOH aMMOHHUS U (ochaT-MOH W M3YYEHHE MPHU3HAKOB HX



MPOTEKAHUs, B3aUMOJICUCTBHE KOHIIEHTPUPOBAHHOW A30THOH KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIIONIb30BaHUE BUCOMATEPHUATIOB), U3YYCHHE MOJENEH KPUCTAIUTMYECKHX PEmETOK anMasa, rpadura,
dymiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aACcOpPOLIMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTUBOras3a, MojiayyeHue, cCoOOMpanue, pacrno3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKHCIIOTO
ra3a, IpoOBEJCHHE KAYeCTBEHHBIX pEaklMid Ha KapOOHAT M CUJIMKAT-MOHBI M H3y4€HUE MPU3HAKOB UX
MPOTEKAHUsA,  O3HAKOMIICHME C  NOPOAYKIMEH  CWIMKATHOW  IPOMBINUICHHOCTH,  PELIEHUE
SKCHEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTaulbl U X COCAUHEHU .

MeTtaJuibl ¥ UX COeIMHEHUS

OO0mas XxapakTepuUCTHKa XUMUYECKUX 3JEMEHTOB — METaJUIOB HAa OCHOBAaHUU HUX IOJIOXKEHUS B
Ilepuoauueckoit cucreme xumuueckux snemeHToB J[. M. MenneneeBa u ctpoeHus aromoB. CtpoeHue
MeTauioB. MeTayminyeckasi CBsi3b M METAUIMYECKasl KPUCTAUIMUECKasi peméTka. DIEKTPOXUMUYECKUN
psaa HampspkeHu MetaioB. Dusnueckre M XUMHUYECKHe cBoWcTBa MeTayyioB. OOmiye crnocoOsl
nosydeHus: MetauioB. [[oHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
Cnnagsl (CTallb, YyT'YH, TIOPATIOMUHUMI, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[llenounble meTamibl: noJjiokeHue B llepuonndeckor cucremMe XUMUYECKUX 3iaeMeHToB J[. U.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHUE B mpupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha
npumepe HaTpus v Kanus). OKCUIBI U TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne men0uHbIX METaIOB
U UX COCIUHEHUHN.

[[lenoyHO3eMENBHBIE METAJUIBI MarHuii M KajlbLMK: TonokeHue B llepuoandeckon cucreme
xuMuueckux 3neMeHToB [I. 1. MenneneeBa, cTpoeHHe UX aTOMOB, HaX0XAeHUE B npupoae. Pusnueckue
U XMMHMYECKHE CBOWCTBA MarHusi M Kaiblius. Bakueiime coenuHEHHs] KaibIUs (OKCHUI, THIPOKCHI,
conn). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomunHuil: nonoxenue B Ilepuonnueckon cucreme xumudeckux snemeHTos 1. 1. Menneneesa,
CTPOCHHME aToMa, HaxoXJaeHue B mpupoje. Dusmyeckne M XUMUYECKHE CBOMCTBA ANFOMHUHMUSL.
AmMdoTepHBIe CBOHCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHS.

Kenezo: nmonoxenue B Ilepronuueckoit cucteMe xumuyeckux snemeHtoB JI. M. Menpeneena,
CTPOCHHME aToMa, HaxokJeHue B mpupoae. dusmyeckue u XUMHUUECKHE CBOMCTBa kene3a. OKCUAbL,
ruapokcuabl 1 comu xenesa (II) u sxenesa (I1I), mx cocras, cBOICTBa U MONyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METaUIOB W CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMHU, U3YUYCHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KallblIUsg M HATPHUS C BOAOW (BO3MOXKHO HCIOJH30BAaHUE BUIEOMATEPHUAIIOB),
WCCJIC/IOBAHUE CBOMCTB KECTKOMW BOJBI, TIpollecca TOPEHUsI JKele3a B KUCIOpoae (BO3MOXKHO
UCIIONIb30BaHUE BUAEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi HAa MOHBI: MarHus,
KaJIbILIMs, aTlOMUHUS, ITuHKa, xenes3a (1) u xxenesa (I11), mequ (II), HabmrogeHne u onrcaHue MPOILIECCOB
OKpalllMBaHUsl IUJIaMEHM HWOHAMHM HAaTpus, Kalusg ¢  Kaiublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHHS M THIPOKCHAA IIMHKA,
pElIeHNE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne MeTasulbl U UX COSTUHEHUS.

XuMHus M OKpy:KamoLas cpeaa

BemiectBa u Marepuaibl B IOBCEJHEBHOM JKU3HU YesloBeKa. bezonacHoe MCnoyib30BaHUE BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast mOMOIIs TPU XMMHUYECKUX 0XKOTaX M OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKalolled cpenasl (mpeaenbHas JOMYyCTHMAas KOHIIEHTpAIUs
BeniecTs, gainee — [1/IK). Ponp Xxumuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPHAIBI).

Mescnpeomemnmnuie ceasu

Peanusanus MeXnpeaMeTHBIX CBA3€H NPU M3YYEHHHM XMMHUU B 9 KilacCe OCYIECTBIIAECTCS 4epe3
HCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U MOHSATHH, SBISIOIIMXCS CUCTEMHBIMU
JUISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmure ecTecTBEeHHO-HAYYHbIE TOHSTHS: HAay4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, Kiaccu(uKaius, MepUOIUIHOCTb, HAOIIOJCHHWE, IKCIIEPUMEHT, MOJEIHPOBAHHUE, H3MEpPEHUE,
MO/JIe]b, SIBJIEHUE, TAPHUKOBBINA (D (HEKT, TEXHOIOTHsI, MAaTEPUATIBI.

®uznka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PaINOAKTUBHOCTb,
MOJIEKYJa, DJIGKTPUYECKUU 3apsii, TPOBOJHUKH, TMOJIYIPOBOIHUKH, JAUIICKTPUKHU, (POTOIIEMEHT,



BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBA, Tra3, pacTBOP, pPacTBOPUMOCTH,
KpuCTallIn4CeCKasd peméTKa, CIIJIaBBI, (1)I/I3I/I‘-IGCKI/IC BCJIMYHHBI, CAWHUIBI HU3MCPCHHSA, KOCMHUYCCKOC
IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: QorocuHTe3, JpIxaHue, OHOcdepa, DIKOCHCTEMa, MHUHEpaJbHbIC YyI0OpEeHUS,
MHKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IMOPOJBI, MOJE3HBIE HCKOIAEMBIE,
TOILTUBO, BOJJHBIC PECYPCHL.

IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O 001IIEr0 00pa3oBaHus JOCTUTatOTCS B
xoJie OOy4eHHs XMMHUH B €IUHCTBE Y4Y€OHOHW M BOCHHUTATEIBHOW JAEATEIILHOCTH B COOTBETCTBHH C
TPaJIULUOHHBIMU POCCUMCKAMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBCHHBIMH LICHHOCTSIMH,
NPUHATHIMU B OOILECTBE MPaBUJIAaMH U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOIIO3HAHUS,
caMOpa3BUTHSA U colranu3anuu oOyyaromuxcs ¢ 311P.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXAIT TOTOBHOCTH oOydatommmxcsi ¢ 3[IP pykoBomcTBOBaThCS
CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA JEATEIBHOCTH HAa €€ OCHOBE, B
TOM YUCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOUIEHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U Hay4dHOMY
HACJIe/INI0, IOHUMaHMs 3HaYeHUs1 XMMHUYECKON HAyKH B )KU3HU COBPEMEHHOI'0 OOILIECTBA, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOM WH(OpPMALMEH O TEpeIoBbIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOH W
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HaHUAX 00 yCTpoiicTBe MUpa 1 00LIeCcTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPECTABICHNS O COLMAJIBHBIX HOpMax M IPaBWJIaX MEKJIMYHOCTHBIX OTHOILIECHUN B KOJUIEKTHBE,
KOMMYHHKAaTHBHOH  KOMIETEHTHOCTH B  OOIIECTBEHHO TIIOJIE3HOH, y4eOHOMCCIEeN0BATEIbCKOMH,
TBOPYECKON M IpYyrux BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW J1EATENbHOCTH
IpU BBHINOJHEHUH Y4YEOHBIX, IO3HABATEJbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/IaHMM Y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAaHMIO M B3aUMOIIOMOILIM B IPOLECCE 3TOM
yueOHOW NeATeNbHOCTH, TOTOBHOCTU OLEHMBATh CBOE TMOBEJEHUE U IMOCTYNKH CBOUX TOBAapHUIIEH C
MO3UIMN HPABCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIENCTBUN TOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE TIPEACTABIECHUS O BELIECTBE M XUMHUYECKOW DPEAKIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOLINE OCHOBY JJIsl IOHUMAHUS CYIIHOCTH HAy4YHOUH
KapTUHBl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOABI, B3aHMMOCBSI3SX
YeJI0BeKa C IPUPOAHON CPEAOH, O POJIM XMMHH B ITIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHBIE HA MTOJyYeHHE HOBBIX 3HAHUH M0 XMMUHU, HEOOXOJMBbIe
JUIsE  OOBbsICHEHMsI HaOJIOAaeMbIX MPOIECCOB U  SBJICHUH, IO3HABATENbHOM, HMH()OPMALIMOHHOW H
YUTATENLCKOM KYJIBTYpbl, B TOM YHCJ€ HAaBBIKOB CaMOCTOSTEIIbHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYIHBIMH TEXHUUYECKUMHU CPEICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOYYEHHIO W TIO3HAHUIO, JIOO0O03HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOCKTHONM M WCCIENOBATEIbCKOW JIESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE IICHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKHM Ha
3/10pOBbIl 00pa3 >KM3HH, OCO3HAHWE MOCJIEICTBUN M HENPUSTHE BPEIHBIX MPUBBIUEK (YMOTpeOeHUs
QJIKOT0JIs1, HAPKOTUKOB, KypeHHsI), HEOOXOJUMOCTH COOJIOICHUS PaBMJI 0€30MaCHOCTH MPHU O00paIleHUun
C XUMHUYECKMMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) TPy/0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTUUECKOMY U3yUEHHIO podeccuil U Tpya pa3IuyHOro poja, yBaXeHUE K TPYAy U
pe3yspTaTaM TpPYJIOBOM JEATEIBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHWM IO
XMMHH, OCO3HAaHHBI BbIOOp MHIMBHyalbHOH TPAEKTOPUH MPOJOIDKEHHS OO0pa3oBaHHUA C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,



YCIEHON MNpoPecCUOHANbHON JAEATeIbHOCTH U PAa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTb
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) 9KOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€7IeCO00pa3HOe OTHOLICHHUE K MPHUPOJE KaK UCTOUHUKY KH3HH Ha 3eMJjie, OCHOBE
e CylllecTBOBaHUS, MOHMMAaHHUE I[EHHOCTH 3JI0pOBOTO W 0€30MacHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY U TCHUXHYECKOMY 37I0POBBIO, OCO3HAHHE LEHHOCTH
coOnrofeHus] MpaBuJl O€30MaCHOrO MOBEACHUS HpHU pabOTe C BELIECTBAMH, a TAaKXKE B CHUTYyalUsX,
YIPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPHUMEHSTH 3HAHUS, MOJydyaeMble NMPU H3YYEHUM XHUMHUHU, JUIS pEUIeHHs 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEH NPUPOJHOW CpeloM, JUlsl MOBBIIICHUS YPOBHSI SKOJIOTMYECKOM KYJIbTYpHI,
OCO3HAHMS TJIO0ATBHOTO XapaKTepa HKOJIOTMYECKUX TMpOoOIeM M IyTed HX peIIeHUs IMOCPEACTBOM
METO/I0B XMMHH, HKOJOTMYECKOIO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCS UM B ITO3HABATEIIBHOW,
KOMMYHUKAaTUBHON Y COLIMAIIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pe3yAbTaTOB BBIICISIOT 3HAYMMble JUIs1  (DOPMUPOBAHHA
MHUPOBO33pEHUsl 00IIEHAYYHbIC MOHATHS (3aKOH, TeOpHs, MPHUHIIUI, TUIoTe3a, (akT, cuctema, mpoiiece,
AKCIEPUMEHT U JPYroe.), KOTOPbIE MCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHUHN M3 3TUX MPeIMeToB (HOPMHUPOBATH MPEJICTABICHHUE O LEJIOCTHON HAYYHON
KapTUHE MHpa, M YyHHUBEpcaJbHble YyueOHbIE JACHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIE,
PErylaTUBHBIE), KOTOpble oOecneunBalOT (OPMUPOBAHHE TOTOBHOCTHM K  CaMOCTOSITEIbBHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JESATENbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe N1eCTBUS

Ba3oBbie joruyeckue aeiicTBus:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIIUICHUS MPU OCBOCHHM 3HAHUM: PAacCKpbIBaTh
CMBICI XMMHUYECKUX MOHATUN (BBLACIATh MX XapaKTepHble NpPHU3HAKU, YCTAHABIMBATh B3aWMOCBS3b C
OPYTMMU TIOHSTHSAMH), HUCIOJIB30BaTh TMOHATHSA i1 OOBSCHEHUS OTIENbHBIX (PAKTOB W SIBICHHIA,
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KITACCU(PHUKAIIMH XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIINH,
yCTaHABJIMBATh IMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3yY€HUs, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHbIE, IeyKTUBHbIE, 10 aHAJIOTHUH), 1€1aTh BHIBO/BI U 3aKIIOYCHMUS;

yMEHHE MPUMEHATh B Hpolecce IMO3HAHUS TMOHATHS (IpeIMETHble U METalpeMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbIE B XUMUHU, ITPEOOPa30BhIBATh IIUPOKO MPUMEHSIEMbIE
B XMMHUH MOJIEIbHbIE MPEICTABICHUS — XUMHUUECKUH 3HaK (CUMBOJ 3JI€MEHTa), XUMHUUecKas popmyna u
ypaBHEHHE XUMHUYECKOW peakluu — MpH pPEeUIeHHH Y4eOHO-TI03HABATEIbHBIX 3aJa4, C Y4YETOM STHX
MOJICTIbHBIX IPEJICTaBICHUM BBIIBISATh M XAapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKH H3YyYaeMBIX
O0OBEKTOB — XMMHYECKHMX BEIIECTB U XUMHYECKHUX pEaKIMH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
IIPUYNUHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUMS B U3Y4aEeMBbIX ITPOLIECCaX U SBICHUSIX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHHUA, a TaKXKE B
KayecTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBbIX
CYXKJICHU;

MpHUOOpeTeHNe OMbITa MO I[UIAHUPOBAHHWIO, OpTaHUW3allud U MPOBEICHUIO YUEHHYECKUX
SKCHEPUMEHTOB, YMEHHME HaOIMI0AaTh 3a XOJOM IIpOIlecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €ro
pe3ynbTar, GopMylnupoBaTb OO0OOIIEHMS M BBIBOJABI 10 pe3yjabTaTaM HPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOMpaTh, aHATTM3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO pa3IMYHBIX BUJOB U GOpPM
MPEJICTaBICHUS, TIOTYYaeMYI0 W3 Pa3HbIX HUCTOYHHMKOB (HAyYHO-TOMYJISIpHAS JUTEepaTypa XUMHYECKOIO
coJiepKaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO WH(OpMAIIHIO;

YMEHHUE NPUMEHSTHh PazIMyYHble METOJbl U 3alpochl MPU MOUCKE M OTOOpe HH(pOpMAIMHU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBIIOJHEHUS Y4YeOHBIX M TO3HABATEJIbHBIX 3a]ad
ONpeNeNIEHHOr0  THIA, MPHOOpETeHHWe OmbITa B  O0JACTM  HUCIOJIB30BAaHUS  HMH(POPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTWH, OBJAJCHUE KYJIbTYpOH AaKTUBHOI'O MHCHOJb30BaHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiIeHUs WH(OPMALUU U



WITIOCTPUPOBATh pELIaeMble 33JaYll HECIOKHBIMU CXEMaMH, JuarpaMMamu, ApPYruMH (GopMamMu
rpaduKy 1 UX KOMOMHAIIUSIMH;

YMEHHE HCHOJb30BaTh M AaHAIU3UPOBATh B IIpolecce Y4eOHOM M MCCIEeN0BATENIbCKON
JeSITeIbHOCTH MH(pOPMALMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBAa W TpPAHCIOpTa Ha
COCTOSIHUE OKPY’KaIOLIEH PUPOJIHON CPEIbI.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elHCTBUSA:

YMEHHUs 3a7iaBaTh BONPOCHI (B XOjA€ AMaiora M (MiaM) AUCKYCCHM) MO CYIIECTBY OOCYKIaeMOi
TEMBI, (OPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS PEITI0KESHHOM 3a/1auu;

YMEHMS NPEICTABIATH IOIYYECHHBIE PE3yJIbTaThl IIO3HABATCIIBHOM AEATEIBHOCTU B YCTHBIX U
IMCBbMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALMIO PE3YyJIbTATOB BBIIOJHEHUS XMMHUYECKOTO HKCIEPUMEHTa
(;TabopaTtopHOTO OMBITAa, JTA0OPATOPHOH pPabOTBI MO HWCCIEAOBAHUIO CBOWMCTB BEHIECTB, y4EOHOTO
MIPOCKTA);

yMEHHUS Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABAaTEIbHOU W
UCCIIEI0BATEIbCKON JEATENbHOCTH HPU PELIEHUH BO3HMKAIOIIMX IPOOJEeM Ha OCHOBE ydéTa OO0IIMX
MHTEPECOB W COIJIACOBaHMSA TMO3UIMHA (0OCYKAeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHALUsI COBMECTHBIX JEHCTBUM, ONPEICIICHUE KPUTEPHUEB IO OLIEHKE KayecTBa BBINOJIHEHHOU
paboThl U ApyTHUE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OINpEeAeNsATh ILeJIU JAESITEeIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JESATEIbHOCTb, BbIOMpPATh Haubolee
3 peKTHBHBIE CIOCOOBI pelIeHUs yYeOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh HIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIM aJIFCOPUTM ACUCTBUN NPU BBINOJIHEHUH 3aJaHUN C YYETOM IOJyYEHUS
HOBBIX 3HaHWHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX, OIECHUBATh COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yibTaTa 3asBICHHOW LIE€JIM, YMEHHUE HCIIOJIb30BaThb M aHAJIU3UPOBATh KOHTEKCTHI,
npeJiaraéMble B yCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe nmpeMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 0053aTEIBHOTO COIEPIKAHMSI, YCTAHOBICHHOTO
JaHHOM ¢enepanbHON paboueil mporpamMMoil, BeIIENAIOT: ocBoeHHbIe oOyuatommmucs ¢ 3[1P HayuHble
3HaHUS, YMEHMSI U CIOCOOBI JEMCTBUM, BMJbI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHNIO U MPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koniy oOyuenust B 8 kjacce nmpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh
chopmupoBaHHOCTh y oOyvaromuxcs ¢ 3[1P ymenuit:

® pPACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHUIA: aTOM, MOJIEKYJ1a, XUMUYECKUHN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMech (OJAHOPOAHAasT W HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEINIbHAs aTOMHAs M MOJIEKYJSpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J10JI1 XUMHYECKOTO AJIEMEHTa B COEIUHEHHH, MOJIIPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHHUE,
COJIb, DJIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIEHHS, XUMHUECKasi PeaKlns, KiIacCU(pUKaLUs peaKIuii:
peakuuy COEIMHEHUS, PpEeaKlUMHU pa3joKEHUs, peaklUHU 3aMelleHUus, peakuuu OoOMeHa, HK30- U
SH/IOTEPMHUECKUE PEaKIUH, TEIUIOBOM H(PQEeKT peakiuu, sSIpOo aTroMma, JIEKTPOHHBIH CIIOH arToma,
aTOMHas opOuTanb, paguyc aromMa, XHUMHUYECKas CBsI3b, MOJIIPHAs M HEMOJIIpHas KOBaJEHTHAas CBS3b,
MOHHAs CBs3b, MOH, KATUOH, aHHOH, pacTBOpP, MaccoBasi J10Jisl BellecTBa (MPOLEHTHAs KOHIIEHTpPAIUs) B
pacTBope;

® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHUH M NMPUMEHATH 3TU NOHSITHSA
IIPY ONMCAHUU BEUIECTB U UX MPEBpaIlleHU;

® JCIIOJIB30BaTh XUMHMUYECKYIO CHUMBOJIMKY JUIS COCTaBJi€HHUs (OpMYJ BEIIECTB U ypaBHEHHUU
XUMHUYECKHX PEAKIIU;

® OMpeAeNnsiTh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb OKHCIIEHUS
3JIEMEHTOB B OMHAPHBIX COEUHEHUSIX, IPUHAJUIEKHOCTD BELIECTB K ONpPEAeNEHHOMY KJIacCy COeTUHEHHM
1o ¢opmysam, BUJ XUMUYECKOH CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHMUYECKUX COEAMHEHUSX;

e packpeiBaTh cMbIca Ilepmonmueckoro 3akona [I. WM. MeHnneneeBa: J1€MOHCTPUPOBATH
MOHMMAaHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHMHYECKHMX DJJEMEHTOB OT HX IIOJIOXKEHHS B
[leproauueckoil cucTeMe, 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAIPHOTO YYCHHsI, 3aKOHAa ABOTaapo;

® ONUCHIBATh U XapakTepu3oBaTh TabauuHylo ¢opmy [leproanyeckoil CHCTEMbl XMMHYECKUX



9JIEMEHTOB: pa3MyaTh TOHATHS «rIaBHas mnoxarpymma (A-rpynma)» u «mobounas mnoxarpymma (b-
rpymnmna)», Majble U OONbIINE MEPUOMbl, COOTHOCUTH OOO3HAYECHHs, KOTOphIE HMMEIOTCA B TaOuuIe
«Ilepnognyeckas cucrema xumuueckux snemeHtoB JI. M.  MenngeneeBa» € YHMCIOBBIMHU
XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XWMHYECKHX AJIEMEHTOB (COCTaB M 3apsja siapa, olliee 4Yucio
3JIEKTPOHOB U paclpeiesieHUue X MO IEKTPOHHBIM CIIO0SM);

® KJIACCU(PHUIMPOBATH XUMUYECKUE IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE PEAKIINU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY 3P (DEKTy);

® XapakTepHu3oBaTh (OMHCHIBATH) OOIIHME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOJATBEPXKJasi ONHMCAHWE NPUMEpPaMH MOJEKYJISAPHBIX YypPaBHEHUI COOTBETCTBYIOLUIMX XUMHYECKHX
peaKuuii;

® IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HMX KaueCTBEHHOIO COCTaBa,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUUECKHUX MTPEBPAIICHUI B Pa3IMUHbIX YCIOBHSIX;

® BBIYHCIATH OTHOCHUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa 1O (hopMyiie COeTUHEHHUs, MAaCCOBYIO JIOJIIO BEILECTBA B PacTBOpPE, MPOBOJIUTH
pacuéThl M0 YpaBHEHHUIO XUMUYECKON peaKkIuy;

® TMPUMEHSATH OCHOBHBIE ONIEpAIIMH MBICIHTEIBHON EITEILHOCTH — aHAJIN3 M CHHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEMATH3alNI0, KIACCU(HUKAINIO, BBISBICHUE NMPHUYMHHO-CICACTBEHHBIX CBS3CH — IS
U3YYEHUS CBOMCTB BEUIECTB M XHMMHUYECKUX pEaKIMil, €CTeCTBEHHO-HAayuHble METOAbl MO3HAHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOJICITUPOBAHUE, SKCIICPUMEHT (pealbHBI M MBICTICHHBIH );

e CJIeI0BATh MPaBUJIAM MOJIb30BAHUS XUMHUUYECKOM MOCYI0M 1 TabopaTOpHBIM 000pyAOBaHUEM, &
TakKe MpaBWIaM OOpalleHHs C BeUIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSMH MO BBINOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEILECTB (BOAOPOJA U
KHCIIOpPO/Ia), MIPUTOTOBICHUIO PACTBOPOB C OMPEIENIEHHON MacCOBOW J0Jiei pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh M IMPOBOJUTH XUMHYECKHE DKCIIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, (peHondTalenH, METUIIOPAHK U Apyrue).

K xonmy oOyueHus B 9 kJjiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
chopMUPOBaHHOCTH Y oOyuatouuxcs ¢ 3[1P ymenuid:

® PpacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHN: XUMUYECKHIA 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJEHTHOCTh, AJIEKTPOOTPULIATEILHOCTD,
CTETIEHb OKHWCIICHUS, XMMUYECKas peaklus, XMMHUYecKas CBS3b, TEIUIOBOW J(PQEKT peaknuu, MOIb,
MOJISIPHBIA 00BEM, PacTBOP, MEKTPOIUTHI, HEITEKTPOIUTHI, JIEKTPOTUTHYECKAs AUCCOLUAIMS, PEAKIIUU
MOHHOTO OOMeHa, KaTalM3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIE pPEaKIIWH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIHUTEIb, BOCCTAHOBHUTEIb,  OKUCIEHHE U
BOCCTAaHOBJICHHWE, QJUIOTPOMNUS, aM(OTEpPHOCTh, XHMMHYECKas CBs3b (KOBAJEHTHAas, HWOHHA,
METaJUINYecKasi), KPUCTAJUTMYECKasl pEemIéTKa, KOPPO3Ws METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOU
peakuuu, npenenbHo nomycrumas konueHtpanus [1K Bemectsa;

® JUTIOCTPHPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSTHA W TPUMEHSTH 3TH TOHITHS
IpY ONMCAHMU BEIECTB U UX MpEBpaIleHHIH;

® JICIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUs (OPMYJ BEIIECTB W ypaBHEHHU
XUMUYECKHUX PEAKINN;

® ONpEeNeNATh BAJEHTHOCTh MU CTENEHb OKHCICHHMS XHMHYECKHUX JJIEMEHTOB B COEIMHEHUSX
Pa3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K OINpPENeIEHHOMY KJIACCy COEAMHEHUH 1Mo (dopMyliam,
BUJ XUMUYECKOW CBsI3M (KOBaJCHTHAs, HOHHASI, METAIUTMYECKAs) B HEOPTAaHMUYECKUX COCTUHECHUSX, 3apsi
MOHA 10 XMMUYEeCKOH (opmyiie, XxapakTep cpelbl B BOIHBIX PAaCTBOPaX HEOPraHWYECKUX COCTUHEHMH,
TUN KPUCTAJUTMIECKON PEIIETKH KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbIca [lepuoanueckoro 3akona . M. MenneneeBa U J€MOHCTpUPOBATH €ro
MOHUMAaHMeE: OIUCHIBATh U XapaKTepH30BaTh TabuuuHyto Gopmy [leproanyeckoit cUCTEMBI XUMHUECKUX
9JIEMEHTOB: pa3fuyaTh MOHATUSA «rJaBHas mnoarpynna (A-rpymma)» U «mnoOouHas mnoarpymmna (b-
rpyImIa)», Majble ¥ O0JbIINe TepHO/Ibl, COOTHOCHUTh 0003HAYEHHUs, KOTOPBIE UMEIOTCS B MEPUOINYECKOM
TaOJIHIIe, C YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsi
s1pa, oOlee YHCIO AJIEKTPOHOB M pACHpENeleHUe MX IO 3JIEKTPOHHBIM CIOSM), OOBSCHATH oOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M UX COEAMHEHMH B IMpeleiax MalblX MEepHOJO0B U
TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

e KJIacCU(PHUIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKHE PEeaKIIUU



(Mo 4HMCIy W COCTaBY YYacTBYIONIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((dekTy, mo M3MEeHECHHUIO
CTEIIEHEH OKHUCIICHUS XUMHUYECKUX BHCMGHTOB);

® XapakTepu30BaTh (OMHUCHIBATH) OOMIME M CHEU(UUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEUIECTB, IOATBEPKAAs OIUCAHWE IPUMEpPAMH MOJCKYISIPHBIX W HOHHBIX YpaBHEHUM
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

® COCTaBIISITh YPAaBHECHUS JJICKTPOIUTHUECKON TUCCOIMALIMU KUCIIOT, IEIOYEH U COJICH, TOTHbIC
U COKpamEHHBIC YpaBHEHHs pEaKIMii WOHHOTO OOMEHa, YpaBHEHHS PEaKIMW, MOATBEPKIAFOIINX
CYIICCTBOBAHUC TE€HETUYECKOU CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB,

® pPacCKpbIBATb CYHIHOCTb OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ IMoCpEACTBOM
COCTAaBJICHHA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKuHﬁ;
¢ [IPOrHO3UPOBATH CBOIMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUS, BO3MOXHOCTH

IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

® BBIUUCIIITH OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOI'O 3JIEMEHTa M0 (hopMysie COEUHEHHUs, MaCCOBYIO JIOJIIO BEILECTBA B PacTBOpPE, MPOBOJIUTH
pacu€Thl 10 YPABHEHHUIO XUMUUYECKOW PEaKIUU;

e COOJIOAATh MpaBWiIa MOJIb30BaHUS XUMUYECKOM MOCYI0i U J1abOpaTOpHBIM 000pyI0BaHUEM, a
TaKXKe IpaBuia OOpallleHHs C BEIIeCTBAMM B COOTBETCTBUM C HWHCTPYKIMSMU IO BBINOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TOJXYYEHHUIO  COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTo Ta3a);

® [POBOAMUTH pEAKUMU, MOATBEPKAAIOIINE KAYECTBEHHbBIN COCTaB pPA3JIMYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOPHI-, OpOMMI-, HOAM-, KapOoHaT-, docdaT-, CUIMKaT-, CyabdaT-,
TUIPOKCUI-UOHBI, KAaTHOHbI aMMOHMSI U HOHBI MU3YYEHHBIX METaVIOB, MPUCYTCTBYIOLIME B BOAHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

® [IPUMEHATH OCHOBHBIE ONEPALIUU MBICIUTEIBHOMN IE€ATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEMATH3AINIO, BBISBICHHE MPUYUHHO-CICICTBEHHBIX CBS3€H — Ui M3y4CHHS CBOWCTB
BEIIECTB U XUMHUYECKUX pEeaKIil, eCTECTBEHHO-HAyYHbIE METO/Ibl T03HAHUS — HAOJI0/IEHUE, U3MEPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).
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o0pa3oBaTe/bHbIE Pecypchl

https://m.edso00.ru/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODUR50VYV

https://m.edsoo0.ru/ZTN1F700I

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo.ru/VOXDOU X2S

OO01as xapakTepuCTHKA
XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHUH U UX COETUHEHUS

2.4

https://m.edso0.ru/JPJ200VJIX

Hroro no pazgeny

25



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTa/JIbI M BX COETUHEHU S

3.1  OO6uwue cBoOiicTBAa METAIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8

3 | DB@XHCHUIMC MCTATILI M MX 16 1 2 https://m.edso00.ru/EFKQW9HZI
COCIUHCHUA

Hroro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u marepuainsl B

4.1 3 https://m.edsoo.ru/TENBWEF7Y
JKU3HU YeJIOBeKa
Hroro mo pazneny 3
PesepBHOE BpeMms 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB 68 4 7
[10 ITPOT'PAMME
MNOYPOYHOE IIJTIAHUPOBAHHUE
8 KJIACC
Neo Tema ypoka
ypoka
1 [Tpenmer xumuu. Ponb XxuMuu B )KU3HU YeoBeKa. Tena v BeniecTBa
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU
3 Ipaxmuuyeckas paboma Ne 1 «IIpasuna pabomvl 6 1abopamopuu u npuémsl 00paweHus ¢
1a6OpaAmopHuiM 000PY008aAHUEM»
4 CraproBasi IMarHOCTHKA
S) UYuctele BemecTBa U cMecu. CriocoObl pa3aenieHus: cMecei
6 Ilpaxmuueckas paboma Ne 2 «Pasoenenue cmecell (Ha npumepe 04uCmKy NOBAPEHHOU COIU)»
7 ATOMBI U MOJICKYJIBI
8 XUMUYECKUE DIIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUYECKHUX AJIIEMEHTOB
9 [TpocTsie U ClIOKHBIE BelIeCTBa. ATOMHO-MOJICKYJISIPHOE yUYEeHUE
10 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUECKast popMyna. BaleHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB
11 | OrHocuTenpHast atoMHast Macca. OTHOCUTENbHASI MOJICKYJISIpHAsT Macca
12 | MaccoBas 1011 XUMHYECKOTO 3JIeMEHTa B COCIMHEHUHN
13 KommuectBo BemecrBa. Moisib. Moisipaast Mmacca
14 | ®usnveckue U XUMUYCCKHE SABIICHUS. XUMHUYCECKasT PEAKITHS
15 | Ilpu3HaKu U YCIIOBUS IPOTEKAHUS XUMHUYCCKUX PEaKITUi
16 | 3akoH coxpaHeHHs MacChl BENIeCTB. XMMUYECKHE YPaBHEHHS
17 | BeruncieHust KOJTUYECTBA, MAacChl BEIIECTBA IO YPABHEHHSIM XUMUYICCKUX PEAKITHIT
18 | Knaccudukanms XuMu4ecKnX peakiuii (CoeTMHEHHS, Pa3JIOKEHHsI, 3aMeIeHIs, 0OMeHa)
19 M. B. JlIoMmoHOCOB — yu€HBIH-dHITHKIIONEANCT. O000IIEeHNe U CUCTeMaTH3aIis 3HAHUI
20 | KonrpoabHas pa6ora Nel no Teme «BemecrBa u XuMH4ecKHe peaKum»
21 | Bo3myx — cmeck ra3oB. CoctaB Bo3nyxa. Kucnopox — sneMeHT u npoctoe BemectBo. O30H
22 | Ou3nYecKue U XUMUYECKIE CBOMCTBA KUCIOPOa (peakiiuu oKucieHus, ropenue). [lonstue 06
OKCHJIaxX
23 | CrocoOsI MoydeHus KHCIopo/ia B 1a00paTopuu U MpOMBIIIUIeHHOCTH. [IpruMenenune
KHCJIOpO/Ia
24 | TernoBoit 3 (PeKT XUMUIECKON PEeaKIINH, MOHITHE O TEPMOXUMHUYECKOM YPaBHEHUH, K30~ U
SHOTEPMHYCCKHUX PEAKIIHIX
25 | TorumuBo (HedTh, yroyb U MeTaH). 3arps3HEHUE BO3IyXa, CIIOCOOBI €ro MPEeI0TBPAIICHUS
26 | Ilpakxmuyeckasn paboma Ne 3 no meme «llonyuenue u cobupanue KUciopooa, uzyieHue e2o
c6olCmE»
27 Bonopon — anemeHT u npoctoe BeuecTBo. Haxoxaenue B npupoae. dusznueckue u
XMMHYECKHE CBOMCTBA BoAopoaa. [IpumMenenue Bogopoaa



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

28

ITousaTHe 0 KMCIOTaX U COIIAX

29 | CnocoObl mOJIy4YeHHUs: BOJIOPOJIa B TabOpaTOpHH

30 | llpakmuueckas paboma Ne 4 no meme «llonyuenue u cooupanue 6000pooa, usyvenue e2o
c60lCM8»

31 | MousipHbIi 00BEM Ta3oB.

32 3akoH ABorajapo

33 | Boruncnenus o0bEMa, KOJIMUECTBA BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUYECTBY BEILIECTBA
Wi 00bEMY

34 | Boruncnenus 00bEMOB ra3oB M0 YPaBHEHUIO PEAKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLLICHUI
ra3oB

35 | dusnyeckre U XUMUYECKUE CBONCTBA BOJIBI

36 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX

37 | Bona kak pactBoputens. HacklmeHHbIE 1 HEHACBIIIICHHBIE PaCTBOPEL. MaccoBast 0JIsI BEIIeCTBa
B pacTBOpe

38 | Ilpakxmuueckasn paboma Ne 5 no meme «Ilpucomoenenue pacmeopos ¢ onpeodenéHHol Maccosoll
doJiell pacmeopEHHO20 8eulecmeay

39 Konrpoabsnast padora Ne2 no reme «Kucaopoa. Bogopoa. Boxa»

40 | Okcuapl: cocTaB, Kiraccu(UKaIKs, HOMEHKIATypa

41 | TlonydyeHre U XMMHYECKHUE CBOMCTBA KHUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB

42 OcHoBaHuUsI: COCTaB, KiIacCHU(pUKAIlMs, HOMCHKJIATypa

43 Ilonydyenue u XMUMHYECKUE CBOMCTBA OCHOBAHUI

44 Kucnotsr: coctas, knaccudukarysi, HOMCHKIATypa

45 Ilony4yenue u XMMUYECKHE CBOMCTBA KUCIIOT

46 | Comu (cpeHHE): HOMEHKIIATYpA, CIIOCOOBI IMTOTYICHHSI, XUMHYECKHUE CBOMCTBA

47 | Ilpaxmuueckas paboma Ne 6. Pewenue 3KcnepumeHmanvHuix 3aday no meme « OcHogubie
KAACCbl HEOP2AHUYECKUX COeOUHEHULLY

48 | 'eHeTmueckas CBS3b MKy KJIACCAMU HEOPTAaHUICCKUX COSTMHCHUN

49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

50 | KonrpoJabhas padora Ne3 nmo teme "OCHOBHbBIE KJIACChl HEOPTAHMYECKUX COeTHHEHH "

51 [TepBbie MOMBITKY KIAaCCH(PHUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHsATHE O TpyMImax CXOAHBIX
9JIECMEHTOB

52 Ilepnoauueckuii 3akoH u [leprnonnueckas cucremMa xumudeckux aaneMeHToB 1. M. Menaeneesa

53 | [lepuoppl, rpynmsl, MOATPYIIIEL.

54 | Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30ToIbI

55 | CtpoeHue 3MeKTPOHHBIX 0007104YeK aTOMOB 311eMeHToB [lepuonndeckoii cuctemst 1. U.
Menieneena

56 | XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA I10 ero moJjioxkeHuto B [lepuonndeckoii cucreme /1. U.
MenneneeBa

S7 3nauenue [leproauueckoro 3akoHa /i pa3BUTHsI Hayku u npaktuku. /. 1. MenneneeB —
Y4E€HBIN, NENAror U rpaXJaHuH

58 | PesepBHbIii ypok. O000IIEHHE U CHCTEMATHU3AINs 3HAHUI

59 | Ctpoenue atoma. XMMHUYECKasl CBS3b

60 | DIEeKTPOOTPHUIIATEILHOCTH ATOMOB XUMHUYECKHX JIEMEHTOB

61 | MonHas xuMudeckas CBA3b

62 | FogoBasi KOHTPOJILHAsS PafoTa

63 | KoBajsieHTHas MOJNSIpHAsS XUMHYECKas CBSI3b.

64 | KoBajeHTHas HEMOMAPHAS XUMHUIECKask CBA3b

65 | Cremenb OKHCICHUS

66 | OKHCINTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITHN

67 | OKHCIUTEIN U BOCCTAHOBUTEIN

68 O6061m1eHne o TeMe «CTpoeHHE aToMa. XUMUYECKas CBSI3bY.




9 KJIACC

Ne Tema ypoka
YPOKa

1. [Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB 1. 1. Menaeneesa

2. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX JIEMEHTOB NEPBHIX TPEX NEPUOIOB

3. Knaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX BEIECTB

4. Bupl XuMu4ecKo CBS3M U TUIBI KPUCTAIUTMUECKUX PEHIETOK

5. KonTpoabsnas padora Nel mo reme «IloBTopenne u yriayoaeHue 3HAHUA OCHOBHBIX
pa3zienoB 3a Kypc 8 kiaccay»

6. Krnaccudukanus XuMHUYECKUX peaklui Mo pa3IMyHbIM IIPU3HAKAM

7. [TonsiTrie 0 CKOPOCTU XMMHUYECKOM peakluu.

8. [ToHsiTHE 0 TOMOTEHHBIX U T€TEPOTeHHBIX PEAKIIMIX

0. ITonsTHE O XUMHUECKOM paBHOBECHH. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XMMUYECKOM peaKIuu
U TI0JIO’KEHUE XUMUYECKOT0 PaBHOBECHS

10. | OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKITUH

11. | Teopus snexrponuTnyeckort auccounarnyii. CUbHbIC U ca0ble DJIEKTPOIHUTHI

12. | Mounble ypaBHEHHS peakuil

13. | XuMudecKkue CBOWCTBA KHCIIOT U OCHOBAaHUH B CBETE MPEICTABICHHUA 00 JICKTPOITHTUYCCKOM
JTMCCOLIMAITUU

14. | Xumudeckue CBOWCTBA COJICH B CBETE MPEICTABICHUH 00 JICKTPOIUTHUECKOMN TUCCOIMAIIAN

15. | [MonsTHe O THAPOIH3E CONCH

16. | Ilpakxmuueckasn paboma Ne 1. « Pewienue 9KCnepumMeHmanbHulx 3a0ayy

17. KonTpoabHas padora Ne2 nmo teMe «JIeKTPOIUTHYECKAS AUCCONMANMSA. XUMHYECKHE
peaKkuu B pacTBOpax».

18. | O6mias xapakTepUCTHKA raJIOTeHOB. XMMUYECKHIE CBOMCTBA HA MIPUMEPE XJIOpa

19. | XnopoBomopoa. ComnsiHast KHCIIOTa, XAMHYECKHE CBOWMCTBA, MOJIy4eHIE, IPUMEHEHHE

20. | Ilpaxmuueckas paboma Ne 2 no meme «Ilonyuenue consnoil Kuciomsl, usyuerue e€ coUcmay

21. | BeluncineHus 1Mo ypaBHECHHSIM XMMUYCCKUX PEAKIIHiA, €CITU OJMH U3 PEareHTOB JiaH B U30BITKE

22. | OOuras xapakTepucTruka 31eMeHToB VIA-rpynms

23. | AnnotponHsie Moaudukamnyu cepbl. HaxoxxieHue cepbl U €€ COeIMHEHU B IPUPO/IE.
XHUMHYECKUE CBOMCTBA CEPBI

24. | CepoBoaopos, cTpoeHue, GU3NUECKHe M XMMUYECKHE CBONCTBA

25. | Okcunsbl cepbl. CepHas KUCIOTA, GU3NIECKHE U XUMHUYECKUE CBOMCTBA, IPUMECHEHUE

26. | XuMHUYECKHE PeaKIIiH, JSKAIIHEe B OCHOBE MPOMBIIIJICHHOTO CITOCO0a IMOTYICHHS CEPHON
KHCJIOThl. XMMHYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl COETMHEHUSIMU CEPbI

27. | BpruncneHne MacCoBOM JTOJHM BBIXOJIa MPOJIYKTA PEaKINU

28. | OOmast xapaKTepUCTHKA JIEMEHTOB V A-Tpynimbl. A30T, pacpocTpaHEHHUE B IPUPOJIE,
dbuznyecKkre 1 XUMUYECKHE CBONCTBA

29. | AMMuak, ero pu3HUECKUe U XUMUYECKHUE CBONCTBA, IOJYYCHHUE U IPUMCHCHHE

30. | Ilpaxmuuecxas paboma Ne 3 no meme «llonyuenue ammuara, uzyueHue e2o C60LUCME»

31. | A3oTHas KHCII0Ta, € HU3NUECKHe U XMMHUYECKUE CBONCTBA

32. | Mcronp30BaHue HUTPATOB U COJIEH aMMOHHSI B KAUECTBE MUHEPATLHBIX YIOOPSHHIA.
XVMHYECKOE 3arpsI3HEHUE OKPYIKAOLIEN Cpebl COETUHEHUSIMU a30Ta

33. | ®ochop. Oxcun pochopa (V) u hochopHas kuciaora, pU3NIECKUe B XUMUICSCKHE CBOMCTRA,
NOJIyuYEHUE

34. | Ucnonp3oBanue GocdaToB B KaueCTBE MUHEPAITBHBIX YI00peHH. 3arps3HeHNe IPHPOTHON
cpensl hochatamu

35. | Yriepon, pactipocTpaHeHHe B IpUpoe, GU3NIECKHE i XUMUYECKHIE CBOWCTBA

36. | Okcuasl yriepoaa, ux Gu3MIecKue U XUMUYECKHEe CBOMCTBA. DKOJIOTHYECKUE TTPOOIIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37. | YrompHas KHCIIOTa U €€ CoJn

38. | Ilpakmuueckas paboma Ne 4 no meme "llonyuenue yenexucioeo 2aza. Kauwecmeennas peaxyus




Ha kapoonam-uon"

39. | IlepBoHayanbHbIC MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHX yIiIepoa.

40. | Kpemnuii u ero coeiMHEeHUsI.

41. | Ilpakmuuecxas paboma Ne 5. Pewernue sxcnepumeHmanvuuix 3a0a4 no meme « Basicuetiuiue
HeMemaanbl U UX COCOUHEHUSLY

42. | KonTpoabHasi pa6ora Ne3 no teme «BaxkHeiilme HeMeTAJUIbI M HX COeTHHEHHUS»

43. | Obmas xapakTeprucTUKa XUMHUYECKHX 3JIEMEHTOB — METaJUI0OB. MeTajuinueckas CBs3b U
METaJUIMYeCKasi KpUcTajuimueckas pemeérka. Pusndyeckue CBOMCTBAa METAJIIOB

44. | XuMu4ecKkre CBOMCTBA META/LUIOB. DJICKTPOXUMHUCCKUN PSIT HAIIPSDKCHUH METAJIIOB

45. | Obume ciocoObl nony4yeHust MmetamuioB. CritaBbl. BeuncieHus no ypaBHeHUSIM XUMUYECKUX
peakiMii, €Clii OJIMH U3 PEareHTOB COJIEPKUT MPUMECH

46. | [loHsaTHe O KOPPO3UU METAILIIOB

47. | lllenoyHble MeTALIbI

48. | Okcuapl ¥ THIAPOKCUIBI HATPUS U KaJTUs

49. | llleno4yHO3eMeNbHBIC METAJUTBI — KAJIBITUH U MarHHi

50. Baxueiinme coequHEeHUS KaJIbIIUS

51. O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI

52. | Y)KécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHS

53. | lIlpakmuueckas paboma Ne 6 no meme "JKécmrxocms 6006l u memoovl e€ ycmparnerus”

54. | AmoMuHUI

55. | AmdorepHbIe CBOWCTBA OKCUIA U THAPOKCH]IA

56. | XKeneszo

57. | Oxcuppl, runpokeusl u conn xkenesa (1) u sxenesa (111)

58. | Ilpaxmuueckas paboma Ne 7. Pewenue sKkcnepumeHmaibHulx 3a0ay no meme « Basxcnetiwue
Memaivl U UX COeOUHeHUs»

59. | Briuucnenus no ypaBHeHUsIM XUMUYECKUX PEAKIIHMi, €CITH OJWH U3 PEarcHTOB J1aH B U30BITKE
WJTU COJICPYKUT MPUMECH

60. | Berumncnenus o ypaBHEHUSIM XMMHYECKHUX PEaKIIMii, €CIH OJWH U3 PEareHTOB J1aH B U30BITKE
WJTU COJICPYKUT MPUMECH

61. Brruucnenust MaccoBo# A0JM BBIXOJA TPOIYKTA PEAKITUN

62. | I'onoBasi KOHTPOJIbHAsI padoTa

63. | BemecTBa 1 MaTepuaibl B IOBCEHEBHOM KH3HH YEJIOBEKA

64. | Xummdeckoe 3arpsi3HEHHUE OKPYKArOIIEH CpeIbl

65. | Poab XumMuH B PEIICHUU SKOJOTHUYECKUX TPoOIeM

66. | [lepmommueckuii 3akoH. [leprognueckas cuctema xumuyeckux snemenToB J[. 1. Menneneesa

67. | 3aKOHOMEPHOCTH B U3MECHEHUH CBOWCTB XHMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB

68. O00011IeHNE U CUCTEMATU3AIMS 3HAHUH

B (I)C,Z[epaJ'IBHHX U PCTHOHAJIBHBIX MpoLeaAypaX OLCHKHU KadCCTBa O6p&30BaHI/IH HCIOJIB3YCTCA

nepedeHp (KoaupukaTtop) pacmnpeneeHHBIX MO KilaccaM IPOBEPSIEMBIX TPeOOBaHHWM K pe3yibTaTaM
OCBOGHHUSI OCHOBHOI 00pazoBaTeNbHOW MPOTpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS M DJIEMEHTOB
COJIEpXKaHUS 110 XUMHUH.

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIIACC
Kon . o
IDOBEDSIEMOr0 IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/iLHOI
posep NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJibTaTa
1 ITo Teme: ((HepBOHaanBHBIe XUMHWYCCKHUEC ITIOHATUA»

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUUYECKHUX TOHATHI: aTOM, MOJIEKYJa, XUMHUYECKUN
1.1 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJAHOpPOJIHAS U
HEOJHOPO/HAs), BAJICHTHOCTh, OTHOCHTEJIbHAsT aTOMHAash W MOJICKYyJspHas Macca,




KOJMYECTBO BEIIECTBAa, MOJIb, MOJSIpHas Macca, MaccoBas JOJS XHUMHYECKOTO
3JIEMEHTa B COCMHEHHUHU, MOJISIPHBIA 00BEM, XMMUYECKas peaKiys, KiacCu(puKamus
peakuuii: peakuuud COCIUHEHUS, pPEaKIHH pa3NIoKEHUs, peaKIuu 3aMelIeHMUs,
peakuu 0OMEeHa, K30- M AHIOTEPMUUYECKHE PEaKIUH, TEIIOBOH 3(PdeKT peakuuw,
pacTBOp, MaccoBasi 1015 BellecTBa (MPOIeHTHAs KOHIIEHTPALIKs) B pacTBOpe

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMMHYECCKHUX MMOHATUH U IIPUMCHATH 3TU

12 MOHATHS IPU ONMCAHUU BELIECTB U MX MPEBPALICHUN
13 HCIIONB30BATH  XMMUUMCCKYIO CHMBOJMKY JUISL COCTABICHUSA dopmyn BemecTB u
YPaBHEHHM XMMUYECKUX peaKIHii
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsS] MAacChl BEIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O YY€HUs, 3aKOHa ABOTraipo
1.5 OIIPEIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJaccu(uuupoBaTh XMMHUYECKHE peakluH (M0 YUCIy M COCTaBy YYacTBYIOLIUX B
' peaKIiy BEHIECTB, 10 TEIUIOBOMY 3 (deKTy)
1.7 BBIUUCIIATH OTHOCUTENIFHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTA 110 (JOPMYJIe COSAHMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHHWS — HAOIIOJCHHE, U3MEpEHUE,
MO/ICJINPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICICHHBbII)
2 ITo Teme: «BaxkHel1ne npeacTaBUTEIN HEOPIraHUYECKUX BEILIECTB)
21 PacKpbIBaTh CMBICIT OCHOBHBIX XHMHUYECKUX MOHSTHHA: OKCHI, KHUCIOTa, OCHOBAaHUE,
COJIb
29 OIpeNIeNIATh MPUHAAISKHOCTh BEIIECTB K ONpEeAEIEHHOMY KJaccy COEAMHEHHH Mo
' bopmynam
2.3 KJ1accu(UIIMpPOBaTh HEOPTaHMUECKUE BEIIECTBA
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3THMYHBIX
2.4 KJIacCOB, TOATBEp)KJasi ONUCaHME MPUMEPaMU  MOJIEKYJSPHBIX  ypaBHEHHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHNA
25 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KaueCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHHsI XUMUUYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX
clleIoBaTh IpaBUJaM IIOJIb30BAHUS XHMMHUYECKOM mocynoll u 1abopaTopHbIM
o0opyZ0BaHUEM, a TaKXKe IMpaBHjiaM OOpallleHHsl C BEIEeCTBAMU B COOTBETCTBHM C
WHCTPYKIHSMH TIO BBIMOJIHEHUIO JIAOOPATOPHBIX ~XMUMHYECKHX  OIBITOB  TI0
26 MOJyYEHUI0O M COOMPaHMIO F33006pa3HEIX BeLLECTB (Buoz[opoz[al U Kch?pona),
MIPUTOTOBJICHUIO PAacTBOPOB C OINpEeAENEHHONM MaccoBOM J0Jeil pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATb M  IMPOBOAUTH XMMHUYECKHE  OIKCIHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbIO MHAUKATOPOB (JIaKMYC,
beHondragent, METUIOPAHXK U APYTHE)
2.7 MIPOBOJIUTH PAcUETHI 10 YPABHEHUIO XUMUYECKOHN peakiuu
ITo Tteme: «Ilepmoguueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHUYECKUX
3 snementoB J[. WM. MengeneeBa. CrTpoeHue aroMoB. XHUMHYECKas CBS3b.
OKUCINTENFHO-BOCCTAHOBUTENILHBIE PEAKLIUN
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX MOHSATHH: SIpO aTOMa, 3JIEKTPOHHBIN
31 CIION aTtoma, aromMHasi opOWTanb, pajuyCc aroma, XUMHUYEcKas CBS3b, MOJSIpHAs U
HEMoJIsIpHasi KOBAJICHTHAS CBs3b, JJIEKTPOOTPULATENILHOCTh, MOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTETIEHb OKUCIICHUS
3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI
ONMCBHIBATh M XapaKTepu3oBaTh TaOmuuHyro (opmy I[lepromndeckoii cucTeMsl
3.3 XUMUYECKUX DJIEMEHTOB: Pa3juyaTh IMOHATHS «TJaBHas moarpymma (Arpymnma)» u

«mo0ouHas noarpynmna (brpymnmna)y», «Maibie» U «00JbIINE» TEPUOIBI




3.4

packpsiBaTh cMbich [lepuoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATh
IIOHUMAaHHUEC HepHOILH‘{eCKOfI 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HUX
nojoxxeHus B [lepuoanyeckoni cucreme

3.5

3.6
3.7

9 KVIACC

COOTHOCUTH 0003Ha4YeHHUsI, KOTOpble uMeroTcsl B Tabnuue «llepuoanueckas cucrema
xuMmuueckux 3yemeHToB .M. MenzaeneeBa» C YUCIOBBIMU XapaKTEPUCTHKAMH
CTpPOCHHSI aTOMOB XHMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjapa, oO0llee YUciIo
JIEKTPOHOB U paclpeAeeHUE UX 10 IEKTPOHHBIM CJIOSIM)

OIPCACIIATh CTCIICHb OKUCJICHUA 3JICMCHTOB B 61/IHapHBIX COCAUHCHUAX

OMpeesaTh BUJ XUMHUYECKOW CBSI3U (KOBAJCHTHAsh M HOHHAs) B HEOPTaHUYECKUX
COCIUHEHUAX

Kon
NMpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

11

1.2

1o Teme: «BeriecTBO M XUMUYECKas! pEAKLIMSI»

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHATHUN: pPacTBOP, IJIEKTPOJIUTHI,
HERJICKTPOJIUThI, JIEKTPOIUTUYECKAs JUCCOLMALUsA, PEeaKIMU HOHHOrO OOMEHa,
KaTaln3aTrop, XWMHUYECKOE paBHOBecHe, OOpaTHMble M HEOOpATHMBIC PpEaKIHUH,
OKHUCJINTEIIbHOBOCCTAHOBUTEJIBHBIE  PEAaKLIMH,  OKHCIUTENIb,  BOCCTAHOBUTEID,
OKHCJICHHE WM BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAUIMYecKas), KpUCTAUIMYecKas peméTka, CIUIaBbI,
CKOPOCTh XUMHUUYECKON PEAKLIUH

HWIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATHH U MNPUMCHATH 3TU
IIOHATHA IIPU OIIMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

14

COCTABJISITh YPABHEHUSI SJIEKTPOJIMTHUYECKOM AMCCOLMALMM KHCIOT, IIeIoYed u
COJICH, TIOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKIIUii MIOHHOTO OOMEHa

PaCKpBIBATE CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ MMoCpECaACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX peakIuit

1.5

2.1

2.2

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOMN pEaKIINU
ITo Temam: «HemeTamibl u ux coequHeHus» U «MeTauibl ¥ UX COSIUHEHUSD)

XapakTepU30BaTh (OMUCHIBATH) OOIME U CHeNU(PUYECKUEe XUMHUYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPK/Ias ONMUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUH COOTBETCTBYIOMINX XUMUYECKUX PEAKITUN

COCTAaBJISITb YPaBHCHUA peaKHHﬁ, MOATBCPKAAIOMINX CYHICCTBOBAHUC TCHETHYCCKOM
CBs3H MCIKY BCUHICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

2.4

IMPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS, BO3ZMOXKHOCTU
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

Clle[oBaTh MpaBWJIaM T[OJb30BAaHUS XUMHUYECKOH TMOCYJOW U J1abopaTOpHBIM
00OpyJ0BaHUEM, a TAK)K€ MpaBUJIaM OOpAIleHUsl C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLHUSMU IO BBIITOJIHEHUIO Ja0OPAaTOPHBIX XMMHUUECKUX OIBITOB IO MOJTYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BEHIECTB (AMMHUAKa M YIIIEKHCIIOrO Ta3a)

2.5

MIPOBOAUTH PEAKIMH, MOATBEP)KAAIOIINE KAUECTBEHHbIN COCTAaB Pa3InYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpoMuia, uoauAa, KapOoHat, Qocdart,
CWIIMKAT, cynab(dar, TUIPOKCUIUOHBI, KAaTHOHbI AMMOHHS, HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuUMUS U OKpYXKaIOLIas cpeaay

3.1

PaCKpbIBATb CMBICII OCHOBHBIX XHWMHUYCCKHUX MMOHSATHUH: HI[K BCILICCTBA; KOPpO3HUA
METAaJJIOB

3.2

IIPUMEHATE OCHOBHEIC OII€panuu MBICITATEIIBEHON JACATCIIBHOCTH — aHaJIu3 U CHUHTEC3,
CpaBHCHHC, 0606H_IGHI/IG, CUCTCMATU3allUI0, BBIABJICHUC TMMPUYUHHO-CICACTBCHHBIX




CBSI3eM — I M3Y4YEHUs] CBOMCTB BEIIECTB W XHUMHYECKUX  PEaKIHuid;
CCTGCTBCHHOHay‘-IHLIC METOAbI IIO3HAHUA — HaGHIOIIeHI/IC, I/IBMepeHI/IC,
MOJICIIMPOBAHNE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN )

INPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Koxa
1

11

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

IIpenmer xumun. Ponp XMMUM B )KU3HU 4YEJIOBEKA. XMMHS B CHUCTEME HayK. Teia W Bewiecrna.
®Du3nYeCcKre CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

1.2

1.3

1.4

1.5

[TonsiTie o0 mMeTonax mo3HaHWs B XuMUU. Yucteie BemiectBa M cMecu. CriocoObl pasneneHus
cMecelt

ATOMBI U MOJIEKYJIbI. XUMUYECKHE AIeMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. IIpocThie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

Xummnueckasi Gopmyna. BaleHTHOCThP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemnlecTB. OTHocuTeNbHass aroMHas Macca. OTHOCHUTENIbHAs MOJEKYJSIpHAs Macca.
MaccoBas 101 XMMHYECKOr0 3JIEMEHTA B COSIUHCHUU

KommuectBo BemectBa. Moiib. MossipHass macca. B3anmocCBsA3b KOJIMYECTBA, MacChl W 4HUCIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tel mo hopMmynaM XMMHUYECKHX COCTUHEHHM

1.6

Ouznyeckue U XMMHUYECKUE SBJICHHS. XUMUYecKash peaklus U e€ Mpu3HaKu. 3aKOH COXpaHEHUs
Macchl BelIecTB. XUMHUYSCKHe ypaBHeHUs. Kitaccupukanus XUMUYECKUX peakiuii (COeTMHCHHUS,
pasoXKeHMs, 3aMeleHUs, 0OOMEHA)

1.7

XVUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOH MOCYy[0#, ¢ TIpaBuiaMu padOTHl B
nabopaTopuu ¥ IpuéMamMu 00palleHus ¢ J1abopaTOpHBIM 000PYIOBAaHUEM, U3YyUEHUE U ONUCAHUE
buznyecKux CBOMCTB OOpa3OB HEOPraHMYECKHUX BEIIECTB, HaOmIoJeHHe (PU3NUEeCKUX
(TutaBlieHHE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHUTIEHWE U KOHJICHCAIIHUS BObI) U
XUMHYECKHX (TOpEHHE CBEYM, MPOKATMBAaHWE METHOW MPOBOJIOKH, B3aWMOJCWUCTBHE Mela C
KHCJIOTOM) SIBJICHHWI, HAOJIFOJICHUE W ONHCAHHWE MPU3HAKOB MPOTCKAHHS XUMUYCCKUX pPEaKIHi
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTBHI C XJOPUAOM Oapusi, pas3loKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMojaecTBue xkene3a ¢ pactBopoM comu meau(ll),
U3YyYEHHE CIIOCOOOB pa3feNieHusi cMecel (C MOMOIIbI0 MarHuTa, GUIBTPOBAHUE, BBHIIAPUBAHHE,
TUCTUJUISIIMS, XpoMarorpadus), TPOBEICHHE OYMCTKH TOBAPEHHOM coyid, HaOIIOJCHHE U
OMHCAaHUE pPE3yJbTATOB MPOBEJACHUS OMBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcCCHl,
CO3JIaHNEe MOJIeNIeH MOJIEKYIT (ITapOCTEP>KHEBBIX )

Baxsneiime MPpEACTAaBUTCIIN HCOPTraHUYCCKUX BCUICCTB

2.1

Bosgyx — cmecp rasos. CocraB Bo3myxa. Kuciopox — 5I€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kucinopoaa B npupoje, pusniyeckue 1 XMMUYEeCKHe CBOWCTBA (peaklMu ropeHust).
Oxcunpl. [lpumenenune kuciaopoma. CrocoObl MONydeHUs KHUCIOpoJa B JabOpaToOpuu U
npoMelnuieHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — alioTponHas MoJuduKaius
KHCII0pOoJia

2.2

TennoBoit  3ddexr xumMHyecKOoW peakluuu, TEePMOXMMUYECKHE YypaBHEHHS, 0JK30- H
SHJIOTEPMHUYECKHE pPEaKIUH. TOIUIMBO: yromb W MeTaH. 3arpsA3HEHHE BO3AyXa, YCHIICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO €05

2.3
2.4

2.5

Bonmopon — snemeHT M mpocroe BemiecTBo. HaxokieHue Bogopoia B mpupone, Gu3HdecKue u
XMUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI MoyyeHus. Kucnotel u conu

Monsipablii 00BEM razoB. PacuéThl M0 XUMUYECKUM YpaBHEHHSIM

®usnueckue cpoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIIEHHbIE PACTBOPHI. PacTBOpMMOCTh BellecTB B Bojae. MaccoBasl 10yl BelllecTBa B
pactBope. XUMHUECKHE CBOMCTBa BoJbl. OcHOBaHuA. Posb pacTBOpOB B IPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopoT BOIbI B NpUpOAE. 3arps3HEHHE NPUPOIHbIX BoA. OXpaHa M OYMCTKa
IPUPOJIHBIX BOJ




2.6

Knaccudukanust Heopranmueckux  coeauHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIe) U HecosieoOpasytome. HomeHnknaTypa
OKCHA0B. DU3HYECKUE U XUMUYECKHE CBOMCTBA OKCHUIOB. [losyueHne okcuaon

2.7

2.8

OcnoBanus. Knaccudukanus ocHOBaHU: ENOYN U HEPACTBOpUMBIE OCHOBaHUs. HomeHkiaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OCHOBaHUM. [loydeHne ocCHOBaHMM

Kucnorsl. Knaccudukanus xucnor. Homenknmarypa kucnor. Pusnyeckue u XUMHYECKHE
cBoMcTBa KUCIOT. Pan akruBHoctn MetaiioB H.H. bekerosa. [Tonyyenue kucimot

2.9

Conu. Homenkiarypa coseil. @u3ndeckue U XuMrU4eckre cBorcTBa cosied. [lonydyenue conen

2.10

I'eneTnueckas cBA3b MECXKAY KilaCCaMH HECOPraHU4CCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH SKCIIEPUMEHT: KauyeCTBEHHOE OIpE/EIEHUue COJAEp’KaHUs KHCIOpoJa B BO3AYXE,
IOJydeHHe, coOMpaHue, paclo3HaBaHUE U H3YyYEHHE CBOWCTB KHCIOpOJa, HAOMI0EeHHE
B3aMMOJIEMCTBUS BEUIECTB C KUCIOPOAOM U YCJIOBMSI BOZHUKHOBEHUS U NPEKPAIICHUs TOPEHUS
(moxxapa), O3HaKOMJIEHME C OOpa3llaMM OKCHUJOB M OINMCAaHHE WX CBOMCTB, IOJIyuYeHHE,
coOMpaHue, pPACHO3HABAHUE M HU3YyYEHHE CBOMCTB BOAOpoJa (FOpPEHHE), B3aUMOJIECHCTBHE
Bojoposa ¢ okcugoM Menu(Il) (Bo3MOXKHO HCHOIB30BaHHME BUAECOMATEPHUATIOB), HAOINIOJIECHHE
00pa310B BELIECTB KOJUYECTBOM 1 MOJb, UCCIIEJOBaHUE OCOOCHHOCTEN PAaCTBOPEHUS BEILLIECTB C
pa3InYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMNpEeAEIEHHON MaccoBOW JoJeit
pPacTBOPEHHOTO BEUIECTBA, B3aUMOJAEMCTBHE BOABI C MeTaUlaMH (HaTpUeM M KaJbLUEM)
(BO3MOKHO HCIIOJIb30BaHUE BUEOMATEPHUAJIOB), ONpPE/IEICHNE PacTBOPOB KHUCIOT U ILEJIOoYeH ¢
MOMOIIIFI0 WHAWKATOPOB, HCCIIEAOBAaHHE O0Opa3lOB HEOPTaHWYECKHUX BEIIECTB Pa3IMYHBIX
KJIacCOB, HAONIO/IEHHME WM3MEHEHHUS OKPAacCKU HHAMKATOPOB B PACTBOpaxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuna wmeau(ll) ¢ pactBopoM CcepHOM KHCIOTBHI, KHCIOT C
MeTaJulaMH, peakLUuil HeHTpanu3aluu, MOJydeHHE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE
OJIHOTO MeTa/ula JPYTUM M3 PACTBOpA COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 33Jad 10 TeMe
«BaxkHeiime kj1accbl HEOPraHUYECKUX COEUHEHUI»

3.1

3.2

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMAa XMMHNUYCCKHX JJICMCHTOB I[I/I MeHI[CJ'IeCBa.
CTpOGHI/Ie aTOMOB. XUMHUECKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIIHHEIC peaKkuuu

[lepBble MONBITKM KiIacCU(UKAIMM XUMHUYECKHUX 3JeMeHTOB. lloHATHE O Tpymmax CXOIHBIX
HJIEMEHTOB (IL[EJIOYHBIE U IEJT0YHO3EMENbHbIE METAJIIbI, TAJIOTeHbI, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aMPOTEpPHbIE OKCHUJIBI U THAPOKCHIbI

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xmmudeckux sieMeHToB (.M. Menneneesa.
Kopotkonepuonnas u anuHHOnepuonHas ¢opmbl [leproandeckoit cHUCTEMBI XUMHYECKUX
anemeHToB J[.M1. Menneneesa. [lepuoas! n rpymnmnbsl. @U3HYECKUI CMBICI MOPSAAKOBOIO HOMEPA,
HOMEPOB MEpUO/Ia ¥ TPYIIIHI JIEMEHTA

3.3

3.4

3.5

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obonouek atomoB TiepBbIX 20 xumuyeckux siaemeHToB [lepmoamueckoit cuctemsr JI.U.
MenpneneeBa. XapakTepuCTUKa XMUMHYECKOIO 2JIEMEHTA IO €ro IMoJoXKeHUI B [lepuonnueckon
cucreme J[.1. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHMHUYECKHUX DJJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO TpymnmaM U mnepuojam. 3HaueHue [lepuoamueckoro 3akoHa u
[Teproanueckoil cUCTEMBI XMMUYECKUX JJIEMEHTOB AJI pPa3BUTHUS Hayku W mnpaktuku. ..
MeHneneeB — y4€HbIN U IPaKJaHUH

Xumudeckasi cBs3b. KoBaneHTHas (TIOJIsIpHAs W HEMOJISIPHAS) CBSA3b. DJIEKTPOOTPHUIIATEITHHOCTD
XUMUYECKHX AJ1eMeHTOB. MIOHHas CBSI3b

3.6

3.7

Crencup okucieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI_ICCCBI OKHCJICHHUA H
BOoccTaHOBJICHHUS. OKHCIUTEIN M BOCCTAHOBUTEIN

XUMHUYECKUN OKCIIEPUMEHT: H3y4YeHHE OOpa3IoB BEMIECTB METaUIOB M HEMETAIIJIOB,
B3aUMOJICCTBUE THAPOKCHJIA LIMHKA C PAacTBOPAMM KHUCIOT W WIEJIOYEH, MPOBEJECHUE ONBITOB,
WJUTFOCTPHUPYIONIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKluii (TOpeHue, peakiuu
Pa3NoXKEeHUs], COETMHEHHUS )

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

BemectBo u xummnueckas peakuus. [ToBropenue

11

1.2

1.3

1.4

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema xumuueckux snemeHToB .M. Menpaeneena.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX MEePUOIOB, Kausl, KAIbIUSI U UX COSIUHEHUN B COOTBETCTBUHU C IMOJIOKCHHEM JJICMEHTOB B
[lepuoanueckoii cuctemMe U CTPOCHUEM X aTOMOB

CrpoeHue BelecTBa: BUJIbl XMMUUECKOHN CBA3U. THUIBI KPUCTAINIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT TUIA KPUCTAUIMYECKONW PpEmETKM W BUAA XMMHUYECKOH CBSI3H.
Knaccugukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB (MEXKAYHAPOIHAS M TPUBUAIbHAS).
XUMHUYECKHE CBOMCTBAa BEIECTB, OTHOCALIMXCA K Ppa3IMYHBIM KjlaccaM HEOPraHWYEeCKHUX
COEIMHEHM, FEHETUYECKAs CBS3b HEOPraHMYECKHUX BEIIECTB

Knaccupukanuss XMMHYECKMX peakIuil MO pas3IHYHBIM INpU3HaKaMm (M0 YHUCIy M COCTaBy
Y4acTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 H3MEHEHHIO CTereHe
OKHUCJIEHUS XMMMUYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, 10 YYacTHIO KaTajau3aropa). JK30- U
SHIOTEPMUUYECKHE PEaKLMH, TEPMOXUMUYECKHE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMHUYECKOU
peakuuu

[TonstTe 06 0oOpaTHUMbBIX M HEOOPATUMBIX XHUMHUECKUX peakiusx. [IoHsATHe O rOMOTeHHBIX U
rereporeHHbIx peakuusx. lloHsarne o xumuueckoM paBHOBecuu. DakTOpbl, BIMSIOIMIME Ha
CKOPOCTh XUMUUYECKOW PEAKLIUH U MOJOKEHNE XUMUYECKOTO PABHOBECUS

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMH,  JJCKTPOHHBIM  OaJlaHC  OKMUCIMTENbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHHE YypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PeaKIMii ¢ UCII0JIb30BAaHUEM METO0/1a SJICKTPOHHOT0 OajilaHca

1.6

1.7

Teopust 3AEKTPOTUTUUECKON TUCCOIUAIIMU. DIICKTPOJIUTHI U HEANEKTPOIUThI. KaTuOHbBI, aHHOHBI.
MexaHu3M AUCCOLMAIIMM BEIIECTB C PA3IUYHBIMU BUIAMU XHUMHUUYECKOU CBsi3U. CTEneHb
muccoranuu. CHIIbHBIE W cla0ble d3JEKTPOJIMTHL. Peakium WOHHOTO OOMEHa. Y CIIOBUSA
MPOTEKAHUs PEaKIMil HOHHOTO OOMEHA, MOJHBIC U COKPAIIEHHbIE HOHHBIC YPAaBHEHUS PEaKIIUil.
CpoiicTBa KHUCIIOT, OCHOBAaHUN M COJel B CBETe MPEACTABIECHUH OO0 AIIEKTPOIUTUUIECKON
nuccounanuu. KauecTBeHHbIE peaknu Ha MOHBI. [loHsATHE O THApOIM3E coneit

XUMHYECKUM OKCIICPUMCHT! O3HAaKOMJICHHUE C MOACIAMU KPUCTATNIMICCKUX peHIéTOK
HEOPraHMYECKUX BEIIEeCTB — METAJUIOB MU HEMETaJIoB (rpaduTa U aiamasa), CI0XKHBIX BEIECTB
(x1opua HaTpH); UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOHN pPEaKkIy OT BO3ICHCTBHS
pa3NUYHbIX (PAKTOPOB; HCCIEIOBAHUE HIIEKTPOINPOBOJHOCTH pPACTBOPOB BEIIECTB, IMpoliecca
JIMCCOIMALUN  KHUCIIOT, INeJoYed W cosieil (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPHAIIOB);
IIPOBE/IEHUE ONBITOB, WJIIIOCTPUPYIOIIUX IPHU3HAKK TMPOTEKAaHHWsl peakiuil HOHHOro oOMeHa
(oOpa3oBaHue ocaJka, BbIIEIEHHE Tra3za, oOpa30BaHUE BOJIbl); OMBITOB, WJUIFOCTPUPYIOLINX
IPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUMHA (FOpeHHe, peakUHUH pasiokKeHus,
COEIMHEHUS); pacIiO3HaBaHNE HEOPTaHUIECKHUX BEIIECTB C TIOMOIIbIO Ka9YeCTBEHHBIX PEaKIfil Ha
MOHBI; pellIeHHe YKCIePUMEHTAIbHBIX 337134

HemeTannel 1 UX COeIUHEHUS

2.1

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHH
okucnenus. CTpoeHne U (QpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XUMHUYECKHUE
CBOMCTBa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeTaUIaMHM, HEMeTaJUlaMM, IIeJoYaMHu).
Xnoposojopoa. ComisiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHUE, NpuMeHeHue. [leiicTBue
XJIOpa U XJIOPOBOAOPOJA Ha OpPraHu3M uelnoBeka. BakHelinne XJIOpUAbl M MX HAaXOXKIACHHE B
IpUpOJIE

2.2

OOmiast  xapaktepucTtuka 5s1eMeHTOB  VIA-Tpynmbel.  OCOOEHHOCTH — CTPOEHHST  aTOMOB,
XapaKkTepHbIe CTereHu OkucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA TPOCTHIX BEIIECTB —
KHUCJIOPOAa U Cepbl. AJIOTPOMHbIE MOAW(DUKAMN KUCIOpOJa U cepbl. XUMHUECKHE CBOMCTBA
cepol. CepoBofopoa, cTpoeHHE, (U3MYECKHEe W XUMHUYeCKHe CBOHCTBA. OKCHABI CEphl Kak
MPEJCTaBUTENIN KHUCIOTHBIX OKcHIoB. CepHas KUCIOTa, (U3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmue Kak MpeACTaBUTENS Kilacca KUCIIOT U cielupuYecKrue). XUMHUECKUE PEaKIIiu, JIeKaIIne
B OCHOBE IPOMBIIIIEHHOTO crocofa mosydyeHus cepHoil kuciothl. [Ipumenenne. Conu cepHOi




KHCIIOTBI, KayeCTBEHHAas peakuus Ha cyibdaT-uoH. HaxoxneHue cepbl U €€ COCAMHEHUU B
npupojie. XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpelbl COSAMHEHUSIMU CEpbl (KUCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBpaIleHuUs

2.3

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHHs. A30T, paclpoCTpaHEHHE B MPHUPOJIE, (PU3NIECKHE U XMMUYECKHE CBOMCTBA.
KpyroBoport a3ora B npuposae. AMMHUak, ero Gu3NYECKue U XUMUYECKHE CBOMCTBA, MOIYYCHHUE U
npumerenne. Conmu aMMOHHS, WX (QU3NYCCKUE W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHMS. A30THas KHUCIIOTa, €€ MoixydeHue, Gpusudeckue u
XMMHAYECKHE CBOWCTBA (0OLIMEe KaK TMPEeICTaBUTENs Kilacca KHUCIOT U Crenu(puvecKue).
Hcnonb30BaHre HUTPATOB U COJIE aMMOHHS B KaUeCTBE MUHEPAJIbHBIX y100peHuil. XuMHUUYECKOe
3arpsiI3HEHUE OKpYXaroUlel Cpeapl COEOUHEHUSIMHM a30Ta (KHUCIOTHBIE JOXAM, 3arps3HEHHE
BO3/1yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amtorponHsie Mogudukanuu Gocdopa, Guznyeckne U XUMUIECKUE CBOMCTBA. OKCH
dochpopa(V) u dochopHas kuciora, (U3MUECKHEC M XHUMHUYECKHE CBOWCTBA, IOJYYCHHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHHIt

2.5

O6mass  xapaktepuctuka dnemMeHToB I[VA-rpymnmbl.  OcOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHUS. YTIEepoJ, aJuIOTPOIHbIE MOAU(UKALMU, PACIIPOCTPAHEHUE B
npupoje, GpuzndecKkue U XUMHUecKue cBoicTBa. AxcopOuus. KpyroBopot yriepona B npupoe.
Oxcupapl yriaepoaa, X QU3MYECKHUEe U XMMHUYECKHE CBONCTBA, JAEMCTBHE HA >KUBbIE OpraHU3MBI,
MOJIy4eHHEe U MpPHUMEHEHHEe. DKOJOorudeckue mnpoOiembl, CBA3aHHbIE ¢ okcuaoM yriaepoaa(lV);
THIIOTE3a TI00aTBFHOTO MOTEIUICHUSI KJIMMarta; MapHUKOBbIH 3ddekr. YrompHas kuciaora U eé
comu, uxX (u3MUecKue M XMMHYECKHE CBOWCTBA, IMONy4YeHHE M MpuUMeHeHue. KadecTBeHHas
peaknust Ha kKapOoHaT-MOHBIL. Vcronb30Banne KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIICHHOCTH
U CEIbCKOM XO351CTBE

2.6

2.7

2.8

[lepBoHayanbHbIe MOHATUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAUHEHHSIX yrieponaa (MeTaH,
9TaH, ATWIEH, alleTWIEH, ATaHOJI, TJIMIEPUH, YKCyCHas KucioTa). VX cocraB m Xxumuueckoe
ctpoenue. [loHsATHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: jKHpaX, OelKax, YrleBoJaxX — U UX
ponM B OKHW3HU 4YernoBeKa. MarepuanbHOE €IMHCTBO OpPraHMYECKUX W HEOPraHUYECKUX
COeIMHEHHUH

Kpemuuii, ero ¢usznueckue U XMMHUECKHE CBOWMCTBA, MOJydeHHE U npuMeHeHHe. CoeauHeHus
KpeMHHUs B npupoze. OOmme npezacrasieHus o0 okcuae kpemuus (IV) u kpemMHHEBOH KucoOTe.
Cunukatel, HMX UCHOJIb30BaHUWE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH. BaxuHeilmue
CTPOUTENIbHbIE MaTepuaslbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOH, Xkene300eToH. I[IpoGnemsl
0€3011acCHOT0 UCIIOIb30BAHMSI CTPOUTEIBHBIX MAaTEPHATIOB B IOBCEHEBHOM KU3HU

XUMUYECKUN IKCHEPUMEHT: M3y4YeHHE 00pa3lloB HEOPraHMUYECKHUX BEIIECTB, CBOICTB COJISTHOM
KHUCJIOTHI; MIPOBECHNE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI M HAOJIOJICHHE MPU3HAKOB UX
MIPOTEKAHHUS; OMbBITHI, OTpaxawliue (U3NYECKUEe M XUMHUYECKHE CBONCTBA TaJOr€HOB U HX
coelMHEeHUI (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUANIOB); O3HAKOMIJIEHHWE C oOpa3namu
XJIOPUJIOB (TaJIOT€HU]IOB); O3HAKOMJIEHHE C OOpa3lamMH cepbl U €€ COEeIMHEHUSMHU (BO3MOKHO
MCIOJIb30BaHUE BUIEOMATEPUAIOB); HAOIIOIeHHE TTpoliecca 0OYyTIMBaHUA caxapa MoJl AeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI; U3YyYEHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, MPOBEACHNE KaYyeCTBEHHOW peakluu Ha Cyiab(paT-uoOH U HaOIIOJCHUE IMpH3HaKa eé
MPOTEKAHUS; O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMH a3oTa, (ochopa U MX COEAUHEHUH
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHAIOB), 0Opa3iaMu a30THBIX U (HOCPOPHBIX yA0OpeHMIA;
IOJydYeHHEe, CcoOMpaHMe, pACHO3HABAHME U U3y4CHHE CBOMCTB aMMHaka; IpOBEJIEHHE
KayeCTBEHHBIX PeaKIiil Ha HOH aMMOHHUA U (pocaT-uOH U U3yUEHHE NMPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C MENbI0 (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); H3Y4YE€HHE MoJesiell KpUCTAUIMYECKUX pemeEToK anmasa, rpadura,
(yiepeHa; 03HaKOMJIEHHE € IPOLIECCOM aCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yréM M YCTPOWCTBOM TPOTHBOTrasa; IOJIydeHHe, cOOMpaHue, pacro3HaBaHWE U M3Yy4YEHHUE
CBOMCTB YIJIEKHCIIOTO ra3a; pOBEJCHUE KaueCTBEHHBIX peakiMii Ha KapOOHAT- U CUIMKAT-UOHBI
U U3Y4YEHHE INPU3HAKOB MX IPOTEKAHMS; O3HAKOMJIEHHME C MPOAYKIHEH CHUIMKAaTHOU
IIPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «BakHele HeMeTaulbl U HX




COCAUHCHUA»

Meranmnsl 1 uX COCAUMHECHUA

3.1

3.2

3.3

OOwiast XapakTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHMU MX IIOJIOKEHUS B
Ilepuonnueckoir cucreme xumudeckux snemeHToB JI.M. MengneneeBa M CTpOCHHS aTOMOB.
CrpoeHne MeramioB. Metaumueckas CBsi3b M METAJUIMYECKas KPUCTAJUIMYECKAs PEIIETKA.
DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaITIOB

dusnueckue MW XHMHUYECKHE CBOicTBa MeraiioB. OOmme crnocoObl MOMYYEHHS METAJIOB.
[ToHATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3allUThI X OT Koppo3uu. CruiaBbl (CTajb,
9YT'YH, JIOPATIOMUHANA, OpOH32a) U UX IPUMEHEHHE B OBITY U POMBIIIJICHHOCTH

[Ileounble MeTauibl: nosiokeHue B Ilepuonnueckon cucreMe XuMuuyeckux anemeHToB J[.H.
MenpeneeBa; CTpOEHHE HMX aTOMOB; HAaXOXIEHHE B mpupone. Pusnueckue M XUMHUYECKHE
cBOicTBa (Ha mpuMepe HaTpus U Kanus). OKCuabl U TUIPOKCHU bl HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIMHEHUN

3.4

[Ilero4HO3EMENBHBIE METAJUIBI MAarHUi M KaJbLMM: IOJ0KeHHe B llepuogmdeckon cucreme
xumuueckux snemeHToB J[.M. MeHneneeBa; CTpO€HHME KX aTOMOB; HaXOXJECHHE B IPHUPOJIE.
dusnueckne 1 XUMUYECKHE CBOMCTBA MarHus M Kanblus. BakHeHIIne COCOAUHCHHUS KalbIIHS
(okcun, rugpokcu, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEeHUS

3.5

Amromunuii: onoxenue B Ilepuonnueckoii cucteme xumuueckux sneMmeHToB (.M. Menneneesa;
CTpOCHHE aToMa; HaxoXAeHue B mpupoae. Duznyueckue W XMMHUYECKHE CBOMCTBA AFOMHUHU.
AmboTepHbIe CBOWCTBA OKCHJIA U TUAPOKCUIA ATFOMUHUS

3.6

Kenezo: nonoxenune B Ilepuonnueckoit cucreme xumuueckux sneMeHToB .M. Menneneesa;
CTPOCHUE aToMa; HaxXOXJIeHHE B npupojae. PU3NYECKHE U XMMHYECKHE CBOWCTBA JKEJE3a.
Oxcunsl, runpokcubl u conu xxenesa (1) u xenesa (I1), ux cocras, cBoiicTBa U OTy4YeHUE

3.7

41

XHUMHYECKUH SKCIICPUMEHT: O3HAKOMJICHUE ¢ 00pa3IiaMyd METAJIJIOB U CIIaBOB, UX (DU3NYECKUMHU
CBOWCTBaMM;, M3Y4YCHHE PE3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCWCTBUSA OKCHIA Kalblldd M HATPUS C BOJOU
(BO3MOHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HCCIEIOBAaHUE CBOWCTB JKECTKOW BOJBI;
rpolecca TOPEeHHs JKelle3a B KHUCIOpoAe (BO3MOYKHO MCIOJb30BaHUE BHUICOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIMI HAa MOHBI (MarHusl, KajbIusl, aTIOMHUHUS, [IUHKA,
xene3a(ll) u xeneza(Ill), menu(Il); HabmroeHNE U OMKCaHKE MPOILIECCOB OKPAIIMBAHUS MJIAMEHH
WOHAMHU HaTpusl, Kaluig W Kajdblus (BO3MOXXHO UCIIOJIb30BAaHWE BHUICOMATEPUATIOB);
uccienoBaHre aMm(pOTEepHBIX CBOMCTB THIPOKCHIA ATIOMUHUS W THAPOKCHA IIMHKA;, PELICHHE
SKCIEPUMEHTAIBHBIX 33724 10 TeMe «BakHEeHIMe METAJIIbI M UX COCMHEHUS

XHMHMS M OKpYXaromas cpeaa

Hosble Marepuanbsl 1 TexHonoruu. BemectBa U Marepuaisl B OBCEIHEBHOM KM3HU YEJIOBEKA.
Xumusi U 3710poBbe. besornacHoe UCMoyb30BaHWE BEIIECTB M XMMHMUYECKHX PEAKIMil B OBITY.
[IepBas moMouIb TP XUMHUUYECKUX 0KOTaxX U OTPABIEHHUSIX

4.2

4.3

OCHOBBI IKOJIOTMUECKON I'PaMOTHOCTH. XMMMUECKOE 3arpsi3sHEHHE Okpysxkaromeil cpenst [1IK.
Ponp xuMum B pemieHHH 3KoJorMueckux mpobsieM. [IpupoaHble UCTOYHUKH YIIIEBOAOPOJOB
(yrosnb, npuUpOAHBIM ra3, He(PTb), MNPOAYKTHI HMX NepepadOTKH, HX poOib B OBITY U
MIPOMBIIIJIEHHOCTH

XUMUYECKUI HSKCIEpUMEHT: H3ydyeHHE O00pa3loB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIE MaTEPUAIIbI)

I[J'ISI MMPOBCACHUA OCHOBHOI'O TOCYHAPCTBCHHOI'O 3K3aMCHA 110 XUMHHU (zlanee — OI'3 nmo XI/IMI/II/I)

UCIIONIB3YeTCs MepeueHb (KoauuKaTop) MpoBepseMbIX TPEOOBAHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUs M SJIEMEHTOB COJIEPKaHUSI.
MMPOBEPSIEMBIE HA OI'2 ITO XUMUU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMH OBPA30OBATEJBHOM MPOTPAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS

NMPOBEPSIeMOr0 OCBOEHHsI OCHOBHOIT 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOT'O 0011eTr0




TpeOoBaHUSA

oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

1.2

1.3

2.1

2.2

0 II03HaBa€MOCTH SBJICHUH MPUPOJbI, TOHUMAHUE OOBEKTUBHOW 3HAUMMOCTH OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, KOMIIOHEHTA 00IIei
KYJBTYPbl M IPAaKTUYECKOW IEATEIBHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO
oOu1ecTBa; IOHUMAHUE MECTa XMMHMH CPENIU APYTUX €CTECTBEHHBIX HAYK

0 HAaYYHBIX MCTOJAX IMO3HAHUA, B TOM YHUCJIIC SKCICPUMCHTAIIbHBIX U TCOPCTUUCCKHUX
METOJax HMCCICOOBAHUA BCIICCTB W H3YYCHUA XUMHUYCCKUX peaKHHﬁ; YMCHUC
HCIIOJB30BaTh MOACIN JJIA 00BsICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodeccHoOHATLHON AEeITeIbHOCTH, CBSI3aHHBIX C XUMUEH U COBPEMECHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JTOCTHIKCHHSX XUMUYECKOH HAayKH, YTO TO3BOJHUT
oOyyaromuMcsi ~ paccMaTpuBaTh  XUMHUIO  Kak  chepy  cBoeil  Oynymiei
po(eCCHOHANBHON JESTENFHOCTH M CAENaTh OCO3HAaHHBIA BBIOOP XUMHUHU Kak
po(HIBLHOTO IPEMETa IIPH IEPEX0/ie Ha YPOBEHb CPEHET0 00Iero 00pa3oBaHus

Bnanenue CHCTEMOM XHUMHYECKMX 3HAaHUH | YMCHHUE TPUMCHATL CUCTEMY
XUMHUYCCKHUX 3HaHI/If/'I, KOTOpasd BKJIKOYACT:

BOXHEHIIINE XUMUYECKUE MOHSATHUS: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
MIPOCTOE M CIIO)KHOE BEIIECTBO, OJHOPOJHAS ¥ HEOJHOPOAHAS CMECh, OTHOCUTEIHHBIC
aTOMHAasi M MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MOJIAPHBIA 00BbEM, OKCHI, KUCIIOTa, OCHOBAaHHUE, COJIb (CPEIHSA), XMMHYECKas PeaKIys,
peaKkuuu COSAMHEHUSI, PEAKIIMKU PA3JIOKECHUS, PEAKIIMKU 3aMEIICHMs], peakiiui 0OMEHa,
TEIIOBOM 3(PQEKT peakiuu, dK30- U SHIOTCPMUUYCCKUE PEaKIMH, PacTBOpP, MAccoBas
TN XMMHYECKOTO DJIEMEHTa B COCAMHEHMM, MaccoBas JOJs W TMPOIEHTHAas
KOHIIEHTPAIIMS BEIIIECTBA B PACTBOPE, SJIPO aTOMa, MJICKTPOHHBIN CJIOW aToma, aTOMHast
opOuTaNlb, pajMyC aroma, BaJCHTHOCTh, CTENEHb OKUCICHMS, XMMHYECKas CBS3b,
3JIEKTPOOTPHUIATEIILHOCTD, MOJISIPHAS W HETOJISPHAs KOBAJICHTHAS CBSI3b, HOHHASI CBS3b,
METaJJTUYECKasi CBSI3b, KPUCTALTUYECKAs peli€Tka (aToMHasi, HOHHAs, METaJJTHYecKas,
MOJIEKYJsIpHAasi),  WOH,  KaTHOH, aHWOH, OJJEeKTPOJUT W  HEIJIEKTPOJIHT,
AJIEKTPOJIUTUYECKAsT  JUCCOIMAIUS, PEAKIMM HWOHHOTO OOMEHa, OKHCIUTEIhHO-
BOCCTAHOBUTEJbHBIE PEAKIIUHU, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMHUECKOE PaBHOBECHE, OOpaTUMble U HeoOpaTHUMbIe
peaKuuu, CKOpOCTh XMMHUECKON peaknuu, karanmuzatop, [IJIK, xoppo3us merannos,
CILJIaBBI

OCHOBOIIOJIAararomuye 3aKOHbl XWMHU: 3daKOH COXPAaHCHUS MAacCChI, HepI/IOHI/I‘IGCKI/Iﬁ
3aKOH I[I/I MeH)leJ'IeeBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

3.1

3.2

TCOpHUU XUMHU: ATOMHO-MOJICKYJIIpHAasA TEOpusa, TCOPHUA BHGKTPOHI/ITI/I‘ICCKOP'I
JUcCCcoanu

Brnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

yYMEHHUE NMPaBUILHO MCIOJIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHalbl (B TOM 4YHCIIE
MUHEpPAJIbHBIE YA00pEHNs, METAJJIbl U CIUIABbl, MPOIYKTHI MEPePabOTKH MPUPOTHBIX
UCTOYHUKOB YIJIEBOJOPOJIOB (YIJsl, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIbCKOM
X035ICTBE, HAa IPOU3BOJICTBE M TOHMMAHNE 3HAUEHUS KUPOB, OEJIKOB, YIJIEBOAOB JIJIS
OpraHM3Ma 4eJIOBEKa; YMEHHE IPOTHO3MPOBATH BIIMSHUE BELIECTB U XMUMHUYECKHUX
MIPOLIECCOB HAa OPraHM3M Y€JIOBEKa U OKPYKAIOUIYIO IPUPOIHYIO CPeLy

YMCHUEC HWHTCTPUPOBATHE XHMHUUCCKHE 3HAHHUA CO 3HAHUAMHU JPYIrux y‘Ie6HBIX
mpeamMcTOB

3.3

HaJIMYMe OMNbITa pabOThl C pa3IMYHBIMH HCTOYHUKAMH HH(OpPMAIUM IO XUMHHU
(Hay4yHas W HAy4YHO-TIONYJIApHAs JIMTEpaTypa, CIOBapH, CIPABOYHHUKH, WHTEPHET-

pecypcehbl)

3.4

yMeHue OOBEKTHBHO OIICHWBAaTh MH(POPMALMIO O BEIIECTBAX, WX MPEBPALICHUAX U
MPAKTUYECKOM NPUMEHEHWU M YMEHHE HCIIONb30BaTh €€ i peleHus y4eOHO-
II03HABATEJIbHBIX 33Ja4




BJ'Ia,I[eHI/Ie OCHOBaMH TOHSITHIHOTO amnmnapara 1 CMUMBOJIMYECKOI'O A3bIKAa XWUMHHU IJIA

4 coctaBieHUs (POPMYJT HEOPTaHUYECKUX BEUIECTB, YPABHEHUIN XMUMHUYECKUX PEaKIUil;
ocHoBamu xumudeckoit HomeHkIaTypsl (IUPAC u TpuBuanbHOI)
YMeHue OOBSCHATH CBSI3b IOJOKEHUS djeMeHTa B llepuogmyeckoit cucreme ¢
5 YHCIIOBBIMU XaPAKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKUX DJIEMEHTOB (COCTaB H
3apsAn  siApa, O00IIee YHCIO AJIEKTPOHOB), pacHpeiesieHHeM JJIGKTPOHOB IO
DHEPreTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KK M KAIbIIUS
[IpencraBnenre o NMEPUOAMYECKON 3aBHUCHMOCTH CBONCTB XHMHYECKHUX 3JICMCHTOB
5 (pamuyc aroma, SJEKTPOOTPUIIATEIILHOCTh), IMPOCTBHIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUs 37eMeHTOB B [leproaudeckoii cucreMe (B MallbIX MEPUOJAX W TIIABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHue kiraccupuIupoBaTh:
7.1 XHUMHYECKHE DIIEMEHTEI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMUYECKHUE PEaAKIINHI
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ] XUMHUYCCKOU CBSI3U M TUTI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEHIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJINTENb U BOCCTAHOBUTEID
9 YMeHHe XapaKTepru30BaTh PU3NUECKHE U XUMUYECKHE CBOWCTBA:
9.1 MPOCTBIX BEIIEeCTB (KHUCIOPOJ, O30H, BOAOPOJ, rpaduT, ajiMa3, KpPEeMHHH, a3oT,
docdop, cepa, XJI0p, HATPHIA, KM, MATHHUH, KAJIBIIUH, ATIOMUHUH, JKeJIe30)
CIIOHBIX BEMICCTB, B TOM WYHCJIC HX BOJHBIX pacTBOpPoB (BOJa, AaMMHUAK,
XJOPOBOJOPOJ, CEPOBOAOPOJ, OKCHABI M THApPOKCUAb MeramuioB [-IIA rpymnm,
9.2 amromunusi, meau (I1), nunka, xenesa (II u I1), okcunsr yraepoaa (II u 1V), kpemuus
(IV), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucTas,
a3zoTHasi, pochopHas, yrojapHasi, KpeMHHEBAsi KUCIOTA U UX COJIN)
MIPOTHO3MPOBATH M XapaKTePU30BaTh CBOWCTBA BEMICCTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 U CTPOCHHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT MX CBOICTB, BO3MOXKHOCTH
MIPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B PA3INIHBIX YCIOBUSIX
10 YMeHue coCTaBIIsSITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIINX ~ XMMHUYECKHWE  CBOMCTBA  M3YYEHHBIX  KJIAcCOB  (TPYyIIN)
HEOPTaHWYECKUX BEIICCTB
10.4 MOITBEPIKTAIONIUX TCHETHYCCKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCISTE (MPOBOUTH PACUEThI):
111 OTHOCUTEIIHYIO MOJIEKYJSPHYI0O ¥ MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XAMHYECKOTO DJIEMEHTA B COCUMHEHU N
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX PEaKIMid W HAXOJIUTh KOJMYECTBO BEIICCTBA, 00BEM U
MacCy peareHTOB WU MPOJAYKTOB peaKINH
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMH METOJ]aMH HAay4YHOTO TMO3HaHUs (HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT,
12.1 MOJICIUPOBAHNE) TIPM HW3YYEHUW BEIIECTB W XHWMHYECKHX SBJICHUH; YMEHUE
chopmMynupoBaTh NpoOIEMy U IPEIJIOKUTH MYTH €€ perIeHus
12.2 Oe3zomacHOM pabOTBI ¢ XWUMHUYECKUMH BEIIECTBAMH, XHMHYECKOW TMOCyIoH U




1ab0paTOpHBIM 000PYIOBaHUEM

12.3

npaBwiiaMd  0e30macHOro  OOpaimieHHsi C  BELIEeCTBAMHU, HCIOJIb3YEeMBIMU B
MOBCEIHEBHON JKU3HU, MPaBWIAMU TIOBEJCHUS B IENAX COEPEKEHUS 3I0POBbS U
OKpY’Karollled MPUPOTHON Cpeibl; MOHUMaHUE Bpena (OMacHOCTH) BO3ACHCTBHS Ha
JKUBBIC OpPTaHW3Mbl  ONPEICIEHHBIX  BEMIECTB, CIIOCOOOB  yMEHBIIEHUS U
MPEIOTBPALICHHS UX BPEITHOTO BO3ACHCTBUS

13

131

13.2

13.3

Hanynaue IMPAKTUYCCKHUX HABBLIKOB INNIAHUPOBAHUA MW OCYHICCTBJIICHHUA CICAYIOIIHUX
XUMHUYCCKUX SKCIICPUMCHTOB!

W3YYCHUE U OMHMCaHne (PU3UIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHUE C PU3NICCKUMU
U XUMHUYECKUMH SBJICHUSAMH; OMBITHI, WUIIOCTPUPYIOIIUE NPU3HAKK MPOTEKAHUS
XAMHYECKUX PEaKUi

M3YYEHHE CTIOCOO0B pa3elieHus] CMecei

MOJYyYECHHE KUCIIOPOJia U U3YyYEHHUE €ro CBOMCTB; MOJyYEHUE BOJOPOJA U M3YUYEHUE
€ro CBOMCTB; IOJYYEHUE YIVIEKHUCIOIO ra3a M HM3y4€HUE €ro CBOMCTB; IOJIyYEHHUE
aMMHaKa U U3y4E€HHE €ro CBOICTB

13.4

135

MPUTOTOBJICHHE PACTBOPOB C OMNPEAEIEHHOW MAacCOBOM J0Jei pacTBOPEHHOTO
BEIIECTBA

NpUMEHEHHE WHAWKATOPOB (JaKMyca, MeETWIOpamwka u (deHondTanenna) s
ompezieNieHus: XapakTepa Cpelibl B pacTBOpPaxX KUCIOT U HIeouen

13.6

UCCTIEIOBaHNE U OIMCAHWE CBOICTB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
W3yUEHHE B3aMMOICUCTBUS KUCIIOT C METAJIAMH, OKCHJIAMH METAJLJIOB, PACTBOPUMBIMH U
HEPacCTBOPHUMBIMU OCHOBAaHHSMH, COJSMH; IOJIYYEHHE HEPacCTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJIHOTO METaJljIa IPYTMM M3 PAcTBOpA COJIM; MCCIEI0BaHNE aM(POTEPHBIX
CBOICTB T'UAPOKCUIOB ATIOMUHUS U IIMHKA

13.7

pEelIeHUEe  HKCIEPUMEHTaJbHbIX  3aa4 1o  TeMaMm: «OCHOBHBIE  KJIAacChl
HEOPTaHWYECKUX COCTUHEHUN»; «DIEKTPONIMTHYECKAs TuccoIuaiusy; «Baxueime
HEMETAaJUIbl U UX COEUHEHUsD»; «BaxkHEHIIIMe MeTaIbl M X COEANHEHUS

13.8

14
141

XUMHYECKHE DKCIEPUMEHTHI, WUIIOCTPUPYIOIIME MPU3HAKA IPOTEKaHUS peakuui
HMOHHOT0 OOMEHA; KaueCTBEHHBIE PEaKIMK Ha MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAxX
WOHBI: XJIOpUA-, OpOMHJI-, HOAUT-, Cylbdat-, pocdar-, kapOOHAT-, CUIMKAT-AHUOHBI,
TUAPOKCUA-NOHBI, KATHOHBI AMMOHUS, Mar"usi, Kajablus, aJJFOMUHMS, kene3a (2+) u
xenesa (3+), meau (2+), IMHKa

Ymenue:

NpEaACTaBIATL PE3YJIbTAaThl OJKCIICPUMCHTA B q)opMe BBIBOJAOB, J0Ka3aTCJIbCTB,
Fpa(bI/IKOB n Ta6J'II/II_I 1 BbIABJIAITH SMIIMPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATh CBS3U MEXJy pealbHO HAONI0JaeMbIMH XUMHUYECKUMU SIBJICHUSMHU U
IpoLeccaMH, MPOUCXOJAIMIMMH B MaKpo- U MHKPOMHUpPE, OOBSACHATH NPUUMHBI
MHOTr000pa3usi BelecTB

HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii JJIEMEHT COJePKAHUSA
1 [TepBoHavYaIbHBIE XUMUYECKUE TTOHSATUS
1.1  Ywucrele BemecTBa U cMecu. CrocoObl pa3eneHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XUMUYECKHE AeMeHThl. CHMBOJIBI XUMUYECKUX 3J1eMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA.
1.3  Xwummueckas popmyina. BaTeHTHOCTh aTOMOB XUMUYECKUX JIeMEHTOB. CTETICHh OKHCIICHUS
14 3aK0H TIOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTeNnbHas atoMHas Macca. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10Jisl XUMHUECKOTO 3JIEMEHTA B COSMHEHUN
15 KomnyectBo BemectBa. Moinb. MomsipHass macca. MoJsipHblii 00bEM Ta30B. B3aumocBsi3b

KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWMHUI] BEIIECCTBA




®u3nyecKue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKass peakuusd W €€ NpU3HaKh. 3aKOH

16 COXpaHEHHUs MAcChl BEIECTB. XUMUUYECKHE YPaBHEHUS
2 Ilepnonnueckuii 3akoH u [lepuoandeckas cucreMa xumuyeckux nemeHTos .M. Menneneesa.
CtpoeHue aToOMOB
Ilepuonnueckuii 3akoH. [lepuoauueckas cucrema xumuueckux aemeHtoB [[.M. Menneneena.
2.1  Tlepuons! u rpymnmbl. U3HUECKUIl CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIBI
JJIeMEHTa
Ctpoenune aroMoB. CoctaB aToMHBbIX snep. M3oTombl. DnekTpoHbl. CTPOCHUE 3JIEKTPOHHBIX
2.2  obomouexk aromoB mnepBbIXx 20 xumuyeckux 3iemeHToB Ilepmonmueckoit cuctemsr [I.1.
Menpeneena
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHMYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHOJIOB,
53 | Kamusi,  Kaibuud (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOWCTB) M MX COEJAMHEHUH B COOTBETCTBUU C TOJOKEHUEM DJIEMEHTOB B
[Teproanueckoii cuCTEME U CTPOEHUEM UX aTOMOB
3 CtpoeHue BemiecTBa
31 Xumuyeckasi cBs3b. KoBaneHTHas (MosipHasi ¥ HEMOJISIPHAs) CBSI3b. DIIEKTPOOTPULIATEIHLHOCTh
XAMHYECKUX 3J1€MEHTOB. MloHHasA cBsA3b. MeTanmnuyeckas CBs3b
39 Tunel KPUCTALTUYECKUX PEIIETOK (“aTOMg.as[, MOHHas, MeTaHHHIIGSKaﬂ), 3aBUCHUMOCTbH CBOWCTB
BEIIECTBA OT THUIA KPUCTAIIMYECKON PEeIETKU U BUIa XUMUUECKOM CBS3U
4 Baxxneiiimue mnpencTaBUTENM HEOPraHMYECKUX BellecTB. HemeTamnsl M MX COEIUHEHUS.
MeTtasmibl U UX COSTUHEHUS
Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHMYECKUX COSMHEHH: OKCUIOB (Coieo0pa3yromue:
41  OCHOBHBIE, KHCIOTHBIC, amboTepHbIe) M HecoJaeoOpa3yrolire; OCHOBaHHMM (1Enoun W
HEpPacCTBOPUMBIC  OCHOBaHMS); KHUCIOT  (KUCIOpOACOAEpKamme MW OECKUCIOPOJIHEIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCTIBIX )
492 ®u3nueckue M XUMUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-HEMETAJUIOB: BOJOPOAA, XJIOpa,
KHCJIOPO/JIa, CEPhI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 ®u3nuecKkue U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHUS, HATpHs, Kausi,
MarHus U KaJblUsl, aTFOMUHUS, JKeJle3a. DIEKTPOXUMUYECKUN Pl HAPSDKEHUN METAJIIIOB
44 ®uznyeckue 1 XUMUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUI HEMETAIIJIOB: XJIOPOBOIOPOAA,
CEpOBOJIOPOJIA, aMMHUAKA
45 dusnyeckrue U XMMHUYECKUE CBOMCTBA OKCHI0B HeMeTawioB: cepol (IV, VI), azora (I, 1V, V),
docdopa (111, V), yriepona (11, 1V), kpemuus (IV). [TonyueHne OKCHIOB HEMETAILIOB
46 XuMmuueckre cBoiicTBa okcuioB: MetauioB [A-IIIA rpynm, nunaka, memu (II) u xemnesa (11, 111).
[Tony4yeHue OKCUI0B METAIIIIOB
47 XUMHYECKHE CBOWMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCHIOB (Ha MpUMEPE THIPOKCHIOB
AITIOMUHMS, JKeTe3a, nHKa). [lomyyenne ocHoBaHui 1 aM()OTEPHBIX THAPOKCUIOB
OO0ume XMMHYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHON, CEPHHUCTOM,
4.8 | cepHO#l, a3oTHOW, (ocopHON, KpPeMHHEBOU, yrojapHOW. OcCoOble XMMHUYECKHE CBOWCTBA
KOHIIEHTPUPOBAHHOW CEPHOU M a30THOM KHUCIOT. [lonydeHue Kucnor
4.9 | OOmue XUMUYECKHE CBOMCTBA cpenHuX coneid. [lomyuenue comeit
410 [Tomyuenue, coOupanue, pacrio3HaBaHUE BOJAOPOA, KUCIOPOa, aMMHAaKa, YIIIEKUCIIOTO ra3a B
naboparopuu
411 [TomyueHne amMMuaka, CEpHOM W a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. OO6mmme crnocoObl
MOJIYYEHUS] METAJIIOB
4.12 T'enetudeckasi CBsi3b MEXKIY KIacCaMU HEOPTAHUUYECKUX COSAMHEHUN
5 XUMHYECKUE PEAKIIUU
Knaccudukanus XMMHUYECKHMX peakIMi MO pPa3lIWyHbIM MPU3HAKAM: IO YHCIYy U COCTaBYy
5.1  ydJacTByIOIMX B pPEaKIMH BEIIECTB, MO TEIUIOBOMY A (deKTy, Mo H3MEHEHHIO CTEeTeHEU

OKHCJICHHA XUMHUYCCKUX 3JICMCHTOB




TennoBoit 3h(}EeKT XUMHUUECKOW pEaKIMHh, TEPMOXUMHUYECKHE YypaBHEHHS. OJK30- U

5.2 SHJIOTEPMHUYECKHE peakinu. TepMoXUMUiecKue ypaBHEHUs
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BoccTaHOBUTENU. lIporecchbl
5.3  OKHCIEHUS U BOCCTAHOBJICHHA. OJEKTPOHHBIA OalaHC OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHOM
peakuuu
54 Teopuss  AIEKTPOIUTUYECKOW  aucconmanud. KaTHOHBI, aHMOHBL. ~ DIEKTPOIUTHI U
' HeaIeKTpouThl. CUibHBIE U cllabble 2J1eKTPoJIuThl. CTeneHb AUCCOINAINU
55 PeaKI_[I/IITI. MOHHOTO OOMeHa. YcloBus [POTeKAHHS peakuuii MOHHOro OOMeHa, MOJIHbIE U
COKpAaIEHHBIC HOHHBIC YPABHEHUS PEaKIHi
6 XUMHS U OKpY:Karollas cpenia
BemectBa u MaTtepuanbl B TOBCEIHEBHOH >XKM3HM 4YelloBeKa. be3omacHoe HMCMOIb30BaHUE
6.1  BemecTB M XMMHUYECKUX peakuuil B jaboparopuu u ObITy. [lepBas momous Npu XMMHYECKHX
0’KOTax M OTPaBIICHUSX
XUMHYECKOE 3arps3HEHHE OKpYXKalolell cpelbl (KUCIOTHBIE MO, 3arps3HEHHUE IOYBBI,
6 BO3Myxa H BOJOEMOB), cmocoObl ero mpeaoTBpamieHus llpenenbHas —gomycTuMas
koHueHTpanus seuecT ([IK). Pons xumuu B perieHnn 3Koa0rudeckux npodiaem. YcuieHue
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOs
[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpEMHHUS U KX COSAMHEHUH B OBITY, METHUIIMHE,
6.3  TPOMBIIIICHHOCTH 1 CENbCKOM xo3siictBe. [I[puMeHeHre MeTaioB U CIUIaBOB (CTallb, UYT'YH,
' TIOPATIOMUHNAN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH MX coequHeHui. [loHsTHe 0 KOoppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpuponHble HCTOYHHMKH YTJIEBOAOPOJIOB (Yrojib, MPUPOIHBIA ra3, HEPTh), MPOIYKTHI HX
nepepaboTku (0€H3MH), KX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHaYanbHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COSITUHEHHSAX yriepona (MeTaH,
6.5 oran, STWieH, alleTWIIEH, STaHOJ, TJIMLEPUH, YKCycHas kuciora). [lonstue o Ouonmormuecku
Ba)KHBIX BEIIECTBAX: JKHPaxX, OCNKax, YIIIEBOAAX — M UX POJIM B )KU3HH YEIOBEKa
7 Pacuérsr:
7.1 1o dhopmynaMm XMMHUYECKHX COEAMHEHUI
7.2  macchl (MaccoBOI) JOJH pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 1O XMMHYECKUM ypaBHEHUSIM
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