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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOoJaBaHusl yYCOHOT0 IpeaMeTa « XUMUsDHY
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeIbHOE MpeMETHOE coJ/iepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YUY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XHUMHH CIY>KHT OCHOBOW Uil (OPMHUPOBAHHMS MHUPOBO33PCHHS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XHMHH OOECHeYMBAIOTCS CHelupUuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyXarlolmuid MUy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MOBCEIHEBHOM JKH3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCciaoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yYatOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcsi T'yMaHUCTHYECKMX OTHOIIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTUBAIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHMs, COCTaBIsAeT B 8§ kiacce — 68 dacoB (2 yaca B
HEJIETTIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BajJeHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COETUHEHUS, PA3JI0KEHHUSI, 3aMEIECHUs], OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJIEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWA XMMHYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYHNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUS] KUCTopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOT0 3 eKTa, pa3pyuieHue 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEECICHUE COAECPKaHUs KHUCIOpOAa B BO3AYXE, MOJYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W W3yUCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJIEIOBaHNE O0pa3IOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchbl OKMCIIEHUs K BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mexcnpeomemmoie ceazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€M MPU HM3YyUYEHWHM XHMHH B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTBI, PAJHMOAKTHBHOCTh, MOJIEKYJa, dJEKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (M3UYCCKUE BEIMYMHBI, CIUHUIIBI
WU3MEpeHHUsI, KOCMOC, TUTAaHETHI, 3B&3/161, COHIIC.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpAIbl, TOPHBIC ITOPOJIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOyYCHHs] XMMHUU B CIUHCTBE y4YeOHOW W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE MpaBUJIaMd U HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENIbCKOW KYJBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATENbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyia pa3audHoro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOI0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX NPEAMETOB (OPMUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PacCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpOBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyYaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3IudyHble METOABl M 3alpOChHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEIOBATENHCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTAaTOB BBINOJHEHUS] XUMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABI JESITEIBHOCTH IO TOJY4YEHUIO HOBOTO 3HAHHUS, €ro
WHTEpIIpeTaluy, NPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A(h(EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(poreHTHAsI KOHLIEHTpAIUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepunoanueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucTteMa XuMHYeckux diemeHToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 GdopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — IS M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM 000pYy/IOBaHMEM, a TaKKe TMpaBUjiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4yacosB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(pPOBBIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3zgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HA
1.1 TECTBO3H va 1 5 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKOU JEATCIbHOCTH
yeJIoBEKA
BemecTBa €CKHE
1.2 HICCTBA H XHMITACCKH 15 1 https://m.edsoo.ru/ONNXR1VFO0
peaku
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
B .K !
2.1 OSAyx. BHCHOPOA. LOmITHe 6 https://m.eds00.ru/DSBORTY30
00 okcHaIax
Bonopoa. Ionstue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COJIIX
Bonaa. Pactopsl. Ilo e 00
2.3 A TBOPHI T 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAHUAX
OCHOBHBIE KJIACCHI
2.4 HEOpPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COoeIMHEHNH
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznen 3. Ilepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PC€aAKIHHU

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKHUX 3JIEMEHTOB /[. 7 https://m.edsoo.ru/TCBJIBVWFZ
N. Menaeneea. Ctpoenue
aToma
XHUMHYECKas CBA3b.
3.2 OkucnauTenbHo- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTEJILHBIC PEAKITUU
Wroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE BpeMms 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KosaunuyecrBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KourpoJubnbie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIC peCypChl

padoThI padoThbI

[Ipenmer xumuu. Poib

1 RHMIH B AASHI 1 0 https://m.eds00.ru/L62DS2CZR
yeJioBeKka. Teia u

B€IICCTBA

o
2 OHATHE O MeToNax 1 https://m.eds00.ru/9ZJAEWO050
IIO3HAHUA B XUMHUU

[TpakTuueckast paborta No
1 «IIpaBuna paboTsl B
nabopaTtopuu U MpUEMBI

1 https://m.edsoo.ru/L5EW4353D
oOparteHus ¢

1a00pPaTOPHBIM
000pyTI0BaHUEM

YucTrle BEleCTBa U
cmecu. CriocoObl

4 paszeneHus cMecei 1 https://m.edsoo.ru/6TME21F\W8
(pewenue 3aoanus 1.1-1.2
no BIIP)

[TpaxTiueckast paborta Ne

2 «Pa3nenenue cMmecel
5 (HAsICIIeHIE eMecer 1 https://m.edsoo.ru/K3LS5MCRY
(Ha MpUMepe OYUCTKHU

MOBapEHHOM con)»

6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/BLS04WTB8



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8

XUMHUYECKUE FTICMEHTBHI.
3HaKku (CUMBOJIBI)
XUMHYECKHX
JJIEMEHTOB(pelieHue
3a0anus 2.1-2.2 no BIIP)

https://m.edsoo.ru/AH3D4DNAX

HpOCTBIe " CJIOXKHBIC
BEIICCTBA

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJ’IeKy.TIHpHOG

y4eHUe(peutenue 3a0anusl
1.1-1.2 no BIIP)

https://m.edsoo.ru/IMOBJ3QZ5

10

3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.
Xumuueckas popmyoia.
BanentHOCTh aTOMOB
XHMHYECKHUX DJIEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OtHOCUTEIbHAA aTOMHAas
macca. OTHOCUTEBHAS
MOJIEKYJISIpHas Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas nois
XHMHYECKOTO DJIEMEHTA B
COeTMHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KonuuecTBo BemecTsa.
Mons. MonsipHas Macca

https://m.edsoo.ru/368UNL5Y?2

14

duznueckue n
XUMHUYECKUE SIBJIEHUS.
XuMu4yeckas

peaxusi(peuterue
3adanus 3.1-3.2 no BIIP)

https://m.edsoo.ru/YZM8S6ATH



https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH

15

[Tpu3Haku U ycIoBUs
NPOTEKAHUS XUMUYECKUX
peakuuii(pewenue
3a0anus 3.1-3.2 no BIIP)

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHHS MaCChI
BElIECTB. XUMUYECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciienus Kojan4ecTsa,
Macchl BEIIECTBA I10
YPaBHEHUSAM XUMHYECKHUX
peakuii

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukammst
XUMHUYECKHX PEAKIIHI
(coemuHeHwsl,
pa3JIoKEHUS, 3aMCILCHUS,
obmMmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. Jlomonocoe —
YUEHBLIU-IHYUKTONnEOUC
(x 315-nemuro M.B.
Jlomonocoea)
Oboowenue u
cucmemamu3ayus
3HAHUTL

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbnas padora Nel
o TeMme «BemecTBa u
XUMUYECKHUE PEAKITHI

https://m.edso0.ru/ON62SNERU

21

Bo3gyx — cMech razos.
CocraB Bo3ayxa.

https://m.edso0.ru/XONONRN1P



https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

KI/ICJ'IOpOI[ — DJICMCHT U
IIPOCTOEC BECUICCTBO. O30H

22

duznueckue u
XUMHYECKHE CBOMCTBA
KHCIIOpOJia (peaKiuu
OKHUCJICHUS, TOPEHHE).
ITonsTHe 00 okcHOax

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoObI noy4eHus
KHCJIOpOJia B
1a00paTOPUH U
TPOMBIIIJICHHOCTH.
[TpumeHeHnue Kuciopoaa

https://m.edsoo.ru/VJWB6A2RD

24

Tennooii 3pdexr
XUMHYECKON peaKIu,
TIOHATHUE O
TEPMOXHUMHYECKOM
YpaBHEHHH, YK30- H
SHIOTEPMHUUYECKUX
peakusx (peutenue
3a0anus 8.1-8.3 no BIIP)

https://m.edsoo.ru/PNMKJZHKX

25

Tonnuso (He(Th, yroib U
MeTaH). 3acpsa3HeHue
6030yxa, cnocoowl eco
npeoomepauwienus (K
Oowepoccuiickomy onio
3auumol om
9IKONI02UYeCKOU
onacrocmu)

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas pabora Ne

https://m.edsoo.ru/5516 UHX3R



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

3 no teme «llonyuyenue u
coOupaHue KICIOpoaa,
U3YyYEHUE €r0 CBOMCTB»

27

Bonopon — sneMeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupoe

https://m.edsoo.ru/WD392ACWB

28

duznueckue u
XHMHYECKHE CBOMCTBA
Bojiopoia. [Ipumenenue
BOJIOpOJIa

https://m.edsoo0.ru/0SZ28459R

29

IloHusaTue o xuciorax u
COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bI morydeHust
BOJIOpO/Ia B JIAOOpaTopuu

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckas pabora Ne
4 no Teme «Ilomyuenue u
cobupanue BOJ0Opoa,
WU3Y4YEHUE €r0 CBOMCTB»

https://m.edso00.ru/SS3WAX33K

32

MounsipHblii 00BEM Ta3oB.
3akoH ABoOrajpo
(pewenue 3adanus 4.4 no
BIIP)

https://m.edso0.ru/M3KSO10DQ

33

Brranciaenust 00néMa,
KOJINYECTBA BEIIECTBA
ra3a 1o ero u3BeCTHOMY
KOJIMYECTBY BEIECTBA
WK 00bEMY

https://m.edso0.ru/MXGOY304M

34

Breruucnennsa o006EMOB

https://m.edso0.ru/9TQ8AXABY



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY

ra3oB 10 YPaBHCHHIO
pEeaKIMy Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

35

dusnueckue u
XUMHUYECKHUE CBOICTBA
BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

CocTaB OCHOBaHHUH.
[TonsiTne 06 MHIUKATOpaAx

https://m.edsoo.ru/IXB2W61VL

37

Bona kak pactBopuTes.
Hacpienneie n
HEHACBIILICHHbIE
pacTBOpbl. MaccoBas
JI0JIs BEIlleCTBA B
pactBope (pewenue
3a0anus 7.3 no BIIP)

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTtuyeckas padora Ne
5 o Teme
«lIpurorosieHnue
pacTBOpOB C
onpeaeneHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEIIECTBa»

https://m.edsoo.ru/M\VXUKPAUOA

39

KonTponbnas padorta Ne2
o Teme «Kucnopos.
Bopopoxn. Boga»

https://m.edsoo.ru/JM7935DRY

40

OKCcHIBIL: COCTaB,
Knaccudukanus,

https://m.edso0.ru/5TFSJINAY



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY

HOMEHKJIATypa (peuierue
3a0anus 7.2 no BIIP)

41

[Tonyuyenue u
XHUMHYECKHE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U
aM(dOTEepHBIX OKCHUIOB

https://m.edsoo0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa (peuienue
3a0anus 7.2 no BIIP)

https://m.edsoo.ru/5U397HU5C

43

[Tonmyuyenue u
XUMHUUYECKHUE CBOICTBA
OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE

44

KucnoTsr: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa (peuierue
3a0anus 7.2 no BIIP)

https://m.edsoo.ru/Q6U4WEBK?

45

ITonmyyenue u
XUMHUYECKHUE CBOKCTBA
KHCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenuue):
HOMEHKJIATypa, CII0COOBI
MOJTYYCHHUS, XUMHUUCCKUE
CBOIICTBa (pewieHue
3adanus 7.2 no BIIP)

https://m.edso0.ru/JSNUIM9TJ

47

[IpakTuueckas pabora Ne
6. Perienue
AKCIIEPUMEHTATBHBIX

https://m.edso0.ru/58D13JF7V



https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

3a7a4 10 TEME
«OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COETMHEHUIN

48

I'eHeTHueckas CBSI3b
MEXIy KJIaccamMu
HEOPTraHUYECKHUX
COCIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O06o0061IEHNE U
CHCTEMAaTU3alNA 3HAHUI

https://m.edsoo.ru/STBUOEEYN

50

KonTponpsHas padora Ne3
1o TeMme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
coenuHeHun"

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie MOMBITKH
KJacCU(pUKaIUN
XAMHUYECKHX DJIEMEHTOB.
[TonsiTre o rpymmnax
CXOIHBIX DJIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

Ilepuoouueckuii 3akon u
Ilepuoouueckasn
cucmema XumMudecKkux
anemenmos /. U.
Menoeneesa (x 157-
nemuro Ilepuoouueckoi
cucmeme XUMUYeCcKux
anemenmos /l. .
Menoeneesa )

https://m.edsoo.ru/X9F1NR3U8



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8

53

[Tepuonsl, TpymIbI,
MOJATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

CrtpoeHue aTOMOB.
CocraB aTOMHBIX fJIEP.
H3oTtonsl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IEKTPOHHBIX
000JI0YCK aTOMOB
3JIEMEHTOB
[Teprnonnueckoil cUCTEMBbI
J1. 1. MenneneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucruka
XHMHYECKOT'0 dJIEMEHTa
10 €T0 ITOJIOKEHHIO B
[Tepuoauueckoii cucteme
J1. 1. MenneneeBa

https://m.edsoo.ru/YIP04OMDX

57

3HaueHue
[Teproanueckoro 3akoHa
JUISl pa3BUTHS HAYKU U
npaktuku. JI. H.
MeHeneeB — y4€HBIN,
neaaror ¥ rpakJaHuH

https://m.edso0.ru/SZD8XE00P

58

O60061enue u
cucTeMaTu3aIus 3HaHUH /
Bceepoccuiickas
poBepoyHas paborta

https://m.edso0.ru/ZCQTRP0O8Y

59

KonTtponbsHas padora Ne4
o Teme «CTpoeHune
aToma. XuMU4ecKas

https://m.edsoo.ru/FTIZFO9WF



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

cBs3b» / Beepoccwniickas
poBepoyHas pabora

60

DIEKTPOOTPULIATETLHOCTh
aATOMOB XUMHNYCCKUX
JJIEMEHTOB

https://m.edsoo.ru/HZA110EDS8

61

HNonnas xummnueckas
CBA3b

https://m.edso0.ru/3SY1RJKVI

62

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanenTHas HCIIOJISIPpHAaA
XUMHUYCCKasA CBA3b

https://m.edso0.ru/9YVR3FUXI

64

CreneHb OKHCIICHUS

https://m.edsoo.ru/RA6CVXM66

65

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE
peaxkiuu

https://m.edsoo.ru/ZXNCA7DOZ

66

OKHUCIIUTENN U
BOCCTAHOBUTEIIU

https://m.edsoo.ru/QPS46Z5PU

67

Pe3sepBHBI ypOK.
0O00011eHnEe "
crucTeMaTu3alus 3HaHUI
1o reMe «CTpoeHue
aToma. XuMU4ecKas
CBSI3bY»

Xumuk - npogpeccusn
npoOULNI020, HACMOAULE2O0
u oyoywezo (ko /[nro
PadOmMHUKOG
XUMUYECKOU U

https://m.edsoo.ru/ARH7M35NF



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

Heghmexumuueckoi
RPOMBIUIEHHOCIL)

68 O060061EeHNE U

cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/7TDNRBZ948

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/7DNRBZ948

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBbI

8 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

11

pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHH: aroM,
MOJICKYJIa, XUMHYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOIHAs), BAJICHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAasi W MOJICKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas IOl XHMHYECKOTO
DJIEMEHTa B COCAMHCHUU, MOJISIPHBIA OOBEM, XMMHUYECKas peaKius,
KIacCU(UKALUSA  PEAKIM:  PEaKIuu  COSAMHCHHUS,  PEaKIHH
pa3JIOKEHUs, PEAaKIMW 3aMCUICHHS, peakuuu oOMeHa, 23K30- |
SHJIOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(P(EKT peakiuu, pacTBop,

MaccCoBasd 40Jd BEIUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

1.2

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCECKUX MOHATUN H

MMPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

HCIOJIb30BaTh XUMHWYCCKYI0 CHUMBOJIMKY IJId COCTaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOr0 Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKI[MH BEILECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPDHYIO M MOJISIPHYK) MAacCChI

BCIICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMeHTa 1o ¢opmyiie

COEIMHEHMS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE




1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METO/bI MMO3HAaHUSA — HaAOII0JEHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMpEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: OKCHI,

KHcCJ10Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh NPUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy

coeMHeHu# no popMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHUE CBOMCTBA
BEIIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEpPXk/as ONHUCAHHUE NpPUMEpaMU

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHIA

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh MpaBWJIaM — TOJb30BaHUS XMMHUYECKOHW TMOCYIOM U
1a00paTOpHBIM 000OpPYZOBAaHHEM, a TaKXKe NpaBWIaM OOpAaIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BENIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIIEHHONM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKNE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJOYEH M KUCIOT C IOMOIIBIO

MH/IMKATOpPOB (JIakKMyC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

I[To Tteme: «llepmogmueckuit 3akoH u Ilepumogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUID))

3.1

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: AIpo aToma,
QJIEKTPOHHBI CIIOW aToMa, aToOMHas oOpOWTanb, paauyc aToMma,
XUMUYECKas CBsA3b, IOJSPHAs W HENOJIApHAs KOBAJEHTHAasl CBS3b,
ANIEKTPOOTPHUIIATEILHOCTh, HMOHHAs CBS3b, HOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/ICbI/IIII/IPOBaTL XUMHNUYECKHUE DJIECMCHTHI




3.3

OIKCHIBATh U XapaKTepHu30BaTh TaOnmuHyo (opmy Ilepnonnveckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3liU4aTh MOHSATHS «TJIaBHAS
noarpynmna (Arpymnma)» u «mnobouyHas mnoxarpymnma (brpymma)y,

«Manble» U «OOJIBIINE) MEpUOAbI

3.4

packpsiBaTh cMmbica Ilepuonnueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MTEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMEHTOB OT UX MNOJIokeHHus B llepuogmueckoii

CHCTEMCE

3.5

COOTHOCHUTD 0603HaquI/I$I, KOTOPEIC HUMCIOTCs B Ta6JII/ILIe
((HepI/IO,I[I/I‘ICCKaH CHUCTCMA XUMHNYCCKUX JJICMCHTOB HI/I
MeHnzeneeBay C YHCIOBBIMU XapaKTCPUCTHKAMH CTPOCHUSA aTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB Hu 3apsaa dapa, 06]]_[66 YHCJI0

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpEAeNiTh BUJ XUMHUYECKON CBsI3UM (KOBAaJEHTHAass W MOHHAas) B

HCOPraHUYCCKUX COCANHCHHUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponb XxuMuu B >KU3HHM 4YejgoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTue o MCTOJaX IIO3HaHHUA B XUMUU. Yucteie B€OICCTBA U CMCCH. CnocoObl

Pa3aciICHUsA cMmeceit

1.3

ATOMBI WH MOJICKYIJIbI. Xumudgeckue dyeMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

XumMuueckas (bOpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAass Macca. MaccoBas 70181 XMMHUUYECKOTro dJIeMEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Moisib. MonsipHas mMacca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4McIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COSANMHECHUMN

1.6

dusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMUUeckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COC,I[I/IHCHI/IH, Ppa3jIoKCHUA, 3aMCIICHNA, O6MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYI0H, C MpaBUIaMu
paGoTrbl B saboparopun U npuémMamu oOpalieHuss C J1abOpaTOPHBIM
o0opy/s0BaHUEM, H3yuy€HHE M oOnucaHue (U3NYECKHX CBOMCTB 00pa3ioB
HEOPraHMYeCKUX BellecTB, HaOmoneHue Qu3nueckux (MIaBIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKe, KUIEHHE U KOHIEHCAllUs BOIbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAaHUE  METHOH  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOW) SBIEHWW, HAOMIO/IEHWEe W OINHCaHue
IIPU3HAKOB IPOTEKaHMs XHMMHUYECKMX peakuMi (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOpPHJIOM Oapusi, pas3jioKeHHe
runapokcuaa Meau(ll) mpu HarpeBaHuu, B3auMoJieicTBUE jKeje3a C pacTBOPOM

comu meau(ll), nzyuenue cmocob6oB pa3aeneHus cMecel (C TOMOIIbI0 MarHUTa,




(¢bunpTpOoBaHUE, BBIMAPWBAHUE, TUCTUJULAIMSA, Xpomarorpadus), MpoBeIcHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIO[[eHI/Ie 1 OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHUA
OIbITa, WUTFOCTPHPYIOIIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwuelime npeacraBUuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — simeMeHT U mpocToe
BemecTBo. HaxoxneHue kuciopona B mpupoje, (pU3M4ecKrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CriocoOb
MOJIyYCeHUS KHUCIOpoJa B J1a00OpaTopuyd W MPOMBINUICHHOCTH. KpyroBopot

Kucnopoa B mpupoje. O30H — alIoTpoIiHas MoIu(UKaIMs KUCIOpoaa

2.2

TernoBoit 3pPeKT XUMHUUECKON peaKkIiy, TEPMOXUMUIECKHE YPAaBHEHHS, IK30-
U SHAOTEpPMHUUYECKUE peakuuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCHJICHUE MapHUKOBOTrO 3¢ dekra, pa3pylieHre 030HOBOTO CIIOS

2.3

Bonopox — anemeHT u mpocroe BemiecTBO. HaxokeHue Bogopona B MPUPO/IE,
bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITOTYYCHHS.

Kucnore! u conu

2.4

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

O®usnyeckue CBOMcTBa BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
HacellienHple 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons  BellectBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B MpUPOJe U B XKU3HU uejoBeka. Kpyroropor
BOJABl B TNpHUpOAE. 3arps3HEHHE TMPUPOAHBIX BOJA. OXpaHa M OYHUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHunid. Oxcuapl. Knaccugukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHblE, amM{QoTepHble) U
HecoseoOpasyrone. HomeHknatypa oxcunoB. Pusndeckue M XHMHUYECKUE

CBOMCTBa OKCHJIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Kmaccudpukanust ocHOBaHUUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHnknatypa ocHOBaHMil. PU3NYECKHE U XUMHYECKHUE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBA KHCIOT. Psam aktuBHOCcTH MeTamnoB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenkinatypa coseil. @usznueckue M XUMHUYECKHE CBOWCTBA COJIEH.

ITonyuenue coinen




2.10

I'enernueckas CBA3b MCXKIY KilacCaMU HEOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

211

XUMUYECKHUH  SKCHEpUMEHT: KAayeCTBEHHOE OIpeleieHHe  COAep KaHUS
KHCIOpOAa B BO3JyXe, IMOJydyeHHe, COOMpaHHe, paclO3HABAaHHE W HM3YUYCHUE
CBOMCTB KHCIIOpOJa, HAOIIOJIeHHEe B3aUMOICUCTBUS BEILECTB C KHCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHUS M IPEKpalleHusl TopeHus (1moxkapa), 03HaKOMIICHHE C
oOpa3naMid OKCHJIOB U ONKHCAHHE WX CBOWCTB, I[OJIy4€HHE, COOUpaHUE,
pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJCHCTBUE
Bogopoaa ¢ okcugom Meau(ll) (BO3MOXKHO HCIOB30BaHUE BUICOMATEPUATIOR),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTE  pacTBOPEHHUs BELIECTB C Pa3IMYHOW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEWCTBHE BOJBI C MeTalaMH (HATPUEM M KaJbI[UEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB), OIPE/ICICHUE PACTBOPOB
KHCIIOT M IIeNOYe C TMOMOIIBI0 HHIMKATOPOB, HCCIEJOBaHHE OO0pa3loB
HEOPTraHMYECKMX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAEHHWE W3MEHEHUS
OKpPacKH HWHJUKATOPOB B pacTBOpax KHUCIOT U IIEJ0Yel, H3ydeHHE
B3auMozeiicTBus okcuga meau(ll) ¢ pacTBopoM cepHOW KHCIIOTHI, KUCIOT C
MeTaJlJIaMH, peaklnii HeUTpalnu3alui, MOJIy4eHne HEPACTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJHOTO MeTajyla JApYyrdM M3 pacTBOpa COJH, peIIeHue
HKCHEPUMEHTAIbHBIX 33/1ad Mo TeMe «BaxHelme kiacchl HEOPraHMYECKUX

COEIUHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX JJIEMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
rajloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT aMdoTepHBIE

OKCHABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3yieMeHTOB /. 1.
Meneneena. Kopotkonepuonnas u JUTMHHOTIEPUOIHAS (hopMbI
[lepuonnueckot cucrembl xuMuueckux anemeHtoB J[.W. Menneneesa.
[Iepumonsl m rpynnel. PU3NYECKUH CMBICI HOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyIuiibl 3JICMCHTA

3.3

Crtpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue

QJICKTPOHHBIX 000JI04EeK aTOMOB MEPBLIX 20 XUMHYECKUX DJICMCHTOB




[Tepuonuueckoit cucremol .M. MengeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA MO ero noyoxeuuto B [lepuoanueckoi cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHMSI pajJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBONCTB MO TpyIIaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl Pa3BUTUSI HAaykKu W mnpakTuku. [[.M. MennaeneeB — y4€Hbld U

rpak1aHUuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (HOJsipHAass M HEMOJSpHAas) CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKInU. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3y4YeHHME 0O0pa3lloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMH KHUCIOT H
LIEJI0YEHN, MPOBEIECHNUE ONBITOB, MIUTKOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKuHﬁ (FOpCHI/Ie, PCaKK pa3JIOKCHUA, COG)II/IHCHI/IH)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHMW TPUPOJBI, TOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KakK 00JacTU COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M IpPaKTHYECKOU
NeSITEeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMIO3HAHUA, B TOM YHCJIC S3KCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC UCIIOJIB30BaTh MOACIN JUIA

00BsACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccuoHaTbHON NESITEIBHOCTH, CBA3AaHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSX
XUMUYECKONW HAyKH, YTO TMO3BOJIUT OOYYalolMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieil npodeccHoHanbHON AeSITENEHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

TIpH MEePEXO0/ie Ha YPOBEHb CPEHETO 00IIero 00pa3oBaHus

Binanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIINE XHMMHUYECKHE IIOHATHS: XHUMHYECKUHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPOAHAsE CMECh, OTHOCUTEIbHBIE AaTOMHasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIAPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKiys, peakluh COCIWHEHUsS, PEeaKIUd PA3JIOKCHHs, PEaKIIN
3aMeIICHHUs, peaKiui oOMeHa, TeIuioBoW A(PQEKT peakiluu, SK30- H
SHAOTEPMHUYECKUE PEAKIMH, PACTBOP, MACCOBas OIS XHUMHYECKOTO
3JIEMEHTa B COEIUHEHUH, MaccoBas JI0JIsl M MIPOLIEHTHAs! KOHLIEHTPALIUS

BEIIECTBA B PaCTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTEMNEHb OKHCIIECHUS,
XUMHYECKAsl CBS3b, JJIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsI3b, METaUIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, WOHHas, MeTauIMJyecKas,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOrO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBIEHHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBeCHE, OOpaTHMMble M HEOOpaTUMbIE peakluy,
CKOPOCTb XMMHMYECKOW peakumu, Karamusarop, [IJIK, xopposus

MCTaAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XHMMHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanueckul 3akoH J(M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpus,  TEOpHs

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBUJIBHO HCIOJB30BATh H3YYCHHBIC BEUIECTBA U
MaTepuaigbl (B TOM YHCIIE MHMHEpaJbHbIE YIAOOpEHHs, MeTaulbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKM  MPHUPOJHBIX  HUCTOYHHKOB
yIJI€BOAOPOAOB (YIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEBCKOM
XO3SHCTBE, HAa MIPOU3BOACTBE U MOHUMAaHKE 3HAUYEHHSI )KUPOB, OEIIKOB,
yIJE€BOAOB JUI OpraHu3Ma 4YejloBeKa; yMEHHE IPOrHO3UpOBaTh
BJIMSTHHE BEIIECTB M XUMHUECKUX MTPOIIECCOB HA OPTaHMU3M YelIOBEeKa

OKPYKAIOIIYI0 TIPUPOTHYIO CPEIY

3.2

YMCHUC HHTCIPHUPOBATH XUMHWYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUX

yueOHBIX IPEAMETOB

3.3

HaJIMYHME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAY4YHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCEHUEC 00BEKTUBHO OLICHHUBATH I/IH(l)OpMaHI/IIO 0 BE€HIECCTBAX, HX
MIpEeBpalICHUAX n MPAKTUYICCKOM MNPUMCHCHUHN n YMCHUC

HCIIOJIb30BAaTh €€ NS pelieHus yueOHO-TI03HaBaTeIbHBIX 3a4a4

Bnaagenne ocHoBaMH IIOHSATHHHOIO arnrmapara M CHMBOJUYCCKOIO

A3bIKA XMMHH JIsI COCTaBJICHUA (bOpMYJ'I HCOPraHMYCCKHUX BECIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKlMil; OCHOBAaMH  XHUMHYECKOU

Homenkaarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBS3b IOJIOKEHUS 3ieMeHTa B Ilepuognueckoit

CUCTEME C YHUCIOBBIMU XapaKTCpUCTUKaMU CTPOCHHUSA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB HW 3aps sapa, oOIee Yucio
AJICKTPOHOB), pPAcCHpEEICHUEM DJJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAOB, KA M KAIbIIUS
[IpencraBnenne O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEITHHOCTS),
6 MPOCTBIX W CIIOXKHBIX BEHIECTB OT IIOJOXKEHUS DJJIEMCHTOB B
[lepuonnueckoit cucreme (B MajblXx MEpUOJaX U TJIABHBIX
MOArpYyIIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kinaccupuIupoBaTh:
7.1 XHUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIEMEHTOB, 3aps
' HOHA
8. BHJT XUMHYECKOW CBS3M W THUI KPUCTALIMYECKOH CTPYKTYPHI B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIh
9 YMeHue xapakTepus3oBaTh (HU3MUECKHE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,
9.1 KpeMHU#, a3zoT, ¢ocdop, cepa, XJop, HATpUl, Kaluid, MarHui,
KaJIBITMH, aTFOMUHUH, JKEJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
9.9 metaioB |-IlA rpynn, amomunus, menu (I1), nunka, xeneza (Il u
' I11), okcuns yrirepona (Il u V), kpemuus (1V), azora u dpocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTHcTas, a30oTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCIIOTa U MX COJIH)
9.3 MPOTHO3MPOBAaTh W  XapaKTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa UM CTPOCHHUA, NMPHUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUA peaKHHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEaAKIINIl
103 WUTIOCTPUPYIONINX ~XHUMHYECKHE CBOHCTBA WM3yYEHHBIX KJIACCOB
' (Tpymi) HEOPTraHMYECKUX BEIIECCTB
104 MTOATBEPIKIAIONINX TEHETHUECKYIO B3aMMOCBSI3h MKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACcU&Thl):
111 OTHOCUTEIIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO JJIEMEHTA B COCTUHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYCCKHX PEAKIUH W HAXOAHWTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB peakluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4YHOTO  TMO3HaHUS (HaOIrOAeHHe,
191 M3MEpEeHUe, SKCIIEPUMEHT, MOJICTUPOBAHNE) IPU U3yUYCHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUH; yMeHue chopMyaupoBaTh MpodieMy H
MPEATIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCY/I0W 1 TabopaTOPHBIM 000pYAOBaHHUEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIeHus C BEIIECTBAMH, HCTIOIb3YEMbIMU
B TIOBCETHEBHOM KM3HU, MPAaBUIaMH MTOBEICHUS B LIEJSIX cOepekeHuUs
123 3J0pOBbSl M OKPYXKAIOIIEW NPUPOAHON Cpeapl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTH4eCcKHX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYFOIINX XUMUYSCKUX IKCITIEPUMEHTOB:
131 M3Yy4YeHHE U OonucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

(¢ (bl/ISI/I‘IeCKI/IMI/I u XHUMHUYCCKUMU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLTUE MPU3HAKH MMPOTEKAHUSI XUMHUUECKUX PEaKIIUii

13.2

HU3Y4YCHUC croco0oB pasaciICHusA cMmecelt

13.3

[IOJIyYEHHE KHUCIOpOAAa M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HUE
BOZOPOJA U U3YyUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Yy4YCHUC CT'0 CBOﬁCTB; MOJIY4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHUKATOPOB (;makmyca, METHIJIOPAHKa U
¢benondranenna) A onpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHMX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYCHHE B3AUMOIECHCTBHS KHUCIOT C METalNIaMU,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOIO MeTaula JpPYyrMM W3  pacTBoOpa  COJIH;
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AIFOMHUHUS U

IIUHKA

13.7

PEIICHUEC SKCICPUMCHTAJIBHBIX 3ada4 MO0 TCMaM: «OCHOBHBIC KJIACCHI
HCEOPTraHNYCCKUX COGHHHCHHﬁ)); ((SJ'ICI(TpOJII/ITI/I‘-IeCKaH
JAUCCOLM AU, «Baxwneimye HeMeTaIbl H HX COCIUHCHUA,

«BaxHene MeTaliibl 1 X COSITMHEHMSI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KaueCTBEHHBIC pEaKlUy Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XIJIOPUI-, OpOMHUI-,
voaua-, cyinedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajbIUs, aTFOMHHHS,

xenesa (2+) u xenesa (3+), meau (2+), nMHKA

14

YmMmenue:

141

NpCACTaBIATL PC3YJIbTAThl JSKCICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY PCAJIbHO Ha6J'IIO}1aeMI)IMI/I XUMHUYCCKHUMU
SABJICHUAMHA U MPOLECCCaAMU, ITPOUCXOAAINIUMU B MAKPO- U MUKPOMHUPE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

YucTteie BemecTBa 1 cMecu. CIocoOBI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

13

XumMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTENEeHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTeNnbHasd aToOMHAs Macca.
OTHOcHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas Joasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Moab. MomsipHass Macca. MoJisipHbIii 00BEM Tra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUYECKas peakuusa nu eé IIPU3HAKH.

3aKOH COXpaHEHMs MAcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucreMa XMMU4eCKUX 31eMeHToB J[.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMEPOB MEpHOJa U IPYMIIbI JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB INEPBBIX TPEX
MEePUOJIOB, Kaius, Kaublus (paguyca aTOMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METa/UIMYECKUX W HEMETa/UIMYeCKUX CBOMCTB) W HMX COCAMHEHUH B
COOTBETCTBMM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (MOJisipHAsT ¥ HEMOJSIpHAsi) CBS3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel kpucramanueckux pemérok (aromMHas, MWOHHAs, MeTaJuIM4yecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU M BHUAA

XHUMHYECKOU CBI3U

Baxwueimme MNPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCTUHCHHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yoiue; OCHOBaHHMN (IIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHUCJIOT (KUCJIOpOJACOAEpKalme ¢ OECKUCIOPOJIHBIE, OAHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEeIHUX U KUCITBIX)

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHH

4.3

dusnyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KaJbLWA, aJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

dOu3nueckue U XMMHYSCKHE CBOMCTBA BOOOPOJHBIX COGILI/IHCHI/Iﬁ HEMCTAJJIOB:

XJIopoBoOaopoaa, CCpoBOAOpPOaAa, aMMHUAKa

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBAa OKCHIOB HemerayuioB: cepel (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunos: MetaiwioB |A-IIIA rpynn, mmuka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcHUIOB METAILIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (HA MpPUMEPE
TUAPOKCHJIOB ~ QIIOMUHUS, Keile3a, UMHKa). [lomyyeHue OCHOBaHUU W

aM(pOTEpHBIX THIPOKCH]IOB

4.8

OO0mue XUMHUYECKHE CBOWCTBAa KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOU, (HocPOpHOI, KpeMHUEBOU, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM W Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiied. [lomyuenue coneit

4.10

HonyquI/Ie, co6npaHHe, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu
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[Tonyyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. OO1ue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilacCaMU HEOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakluuil M0 pa3InyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy Yy4YacTBYIOUIMX B pEaKIUU BEIIECTB, IO TEIUIOBOMY 3(deKTy, o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

5.2

TennoBoii 3G HEeKT XUMUUECKON PEaKIIuU, TEPMOXUMUYECKUE ypaBHEHUS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHCJIICHUSA u BOCCTAHOBJICHHA. BHCKTPOHHBIﬁ OanaHc

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AucCconralnmnu. KaTI/IOHLI, AHHWOHBI. QHGKTpOHI/ITH u

HEOJICKTPOJIUTHI. CunbHbIe U c1a0ble SJICKTPOJINTHI. CreneHb JUuccomranuu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa m Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeKka. besomacHoe
WCTIOJb30BAaHME BEIIECTB M XUMHUYECKUX pEaKUuil B Jabopatopuu u OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalomiel cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIOCOOBI €ro MPEeAOTBPAIICHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIJK). Pomp xumun B
pEelIeHUU HKOJOTHYECKUX TMpoljeM. YCuwieHHe MapHUKOBOTO dddekTa,

paspymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepoaa, KpeMHUSI U UX COCIUHEHUH B
ObITY, MEIUIMHE, TNPOMBILIUIEHHOCTH M CeJIbCKOM Xo3sicTBe. IlpumeHneHue
METAIJIOB M CIJIaBOB (CTajlb, YYTyH, IIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeauHeHuil. [ToHaTHe 0o Koppo3uu MEeTauioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble HMCTOUYHUKU YTIIEBOAOPOAOB (Yrosib, MPHUPOJIHBIA Ta3, HE(PTh),

MPOJIYKTHI UX MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHM4YCCKHX BCEHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 3THUJICH, AalCTUJICH, 9TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHarre 0 OMOTOrMYECKH BaXKHBIX BCHICCTBAX: XXHUPaAX, 6enl<ax, Yri€Boaax — U Uux

POJIHA B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM yPaBHCHHSIM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumust: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; 5-€ U3aHuUE,
nepepadborannoe ["'abpuensiu O.C., OctpoymoB N.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
e  Xumus: 8-i1 Kjacc: 0a30BBIM YPOBEHb: YU€OHUK; S-€ U3/IaHUE,
nepepadboranHoe ['abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner
e COopnuk 3a7a4 u ynpaxkuenuii Kk YMK 8 kiacc;
o  https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBEHb. -
Peanuzanus-rpedoBanuii-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHusl. -

MeTtoaudeckoe-niocodue-1is-yuntens. pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



