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Focom, ON-iasnaselcrao Pocoun I'ocynapcTrBeHHoOe O101KeTHOE 0011€00pa3oBaTeIbHOE YUPEKIeHne
«KimHnoBckas kagerckas mkoJja «lOubii cnacareab» umenu I'epost
CosBerckoro Coroza C.U. IlocTeBoro»

Annomayus K padoueit npozpamme
yaeOHoro npeameta «Xumus. bazoBelii ypOBEHBY

PaGouass mporpamma yudeOHoOro mipeamera «Xumus. ba3oBblli  ypOBEHbBY
o0s3aTeNbHOM  TMpeAMeTHOM  obnactu  «EcTecTBEHHO-HAay4HbIE — MPEAMETHD
pa3zpabotana B cooTBeTcTBUM ¢ MyHKTOM 32.1 ®T'OC 00O, n.155 ®OIT OO0 u
peanusyercs 2 roga 8- 9 kiacc.

PabGouass mporpamma pa3paboTaHa y4yuTEIEeM XHMHH B COOTBETCTBUU C
[TonoxxenueM o0 paboyux TmporpaMMax M  ONPENEIseT  OpraHU3alHUIo
00pa3oBaTEIbHON JEATENbHOCTH YUYUTENS B IIKOJIE MO YYEOHOMY MPEIMETY
«Xumus. ba3oBblil YpOBEHBY.

Pabouass nporpamma yudeOHOro mnpeamera «Xumusa. ba3oBblil ypOBEHbY
aBisiercs yactbto OOIT OO0 onpenensromei:

- COJIEpXKaHUE;

- IUTAHUPYEMBbIE PE3YJIbTaThl (JINUHOCTHBIC, METANPEIMETHBIC U TTPEAMETHHIC);

- TeMAaTHYECKOE TJIAHUPOBAHKUE C y4eTOM paboyeil mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO ncnonb3oBanus DOP/LIOP.

Pabouass mporpamma paccMOTpeHa Ha 3aceJaHUU METOAMYECKOro 0ObEeIMHEHUS
IIKOJIBI M COTJIACOBaHA 3aMECTUTENIeM IupeKTopa mo ydeOHou padore ['BOY
«KnuHnoBckas kagerckas mkosna» Komnannesont UprnHoit MuxaiJIOBHOM.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTEIbLHOM MPOrPaMMbl OCHOBHOTO O0IIEro 00Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QeaepalbHONM paboueil MporpaMMel
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuu AAE€T MPEACTABICHHE O UEJSAX, OOLIEH cTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEJICTBAMH Y4EOHOIO
npeaMera, YCTaHABJINBAET o0si3aTeNbHOE peAMETHOE CoJIepKaHue,
MpeaycMaTpUBAET paclpe/ieieHue ero Mo KjiaccaM U CTPYKTypUpOBaHUE IIO
pazzielnaM M TeMaM MOporpaMMbl 1O XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUS XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAesieT BO3MOXHOCTH — MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTesbHOMN
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pe3yibTataMm 00yYeHHs] XUMUU Ha YPOBHE 1I€JIEU U3YUYEHUsI TIpeaMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-NO3HABATEIbHOW JEATEIbHOCTU OOYYalomierocss IO OCBOCHUIO
y4eOHOTro Co/iepKaHuMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiICHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMHUpPyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEM  JJII  CaMOpPa3BUTUA |
dbopMHUpOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00111el U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
0o0y4Jarolmmxcsi, HaBBIKOB HMX CaMOCTOATEIBHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYyYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IUHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHHSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTNYECKOE
oOpa3zoBaHHe 00yJaIONTUXCS.

Jlanubple HampaBiieHUs B OOY4YEHHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecKu
aJanTUPOBAHHBIM OTpAXKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeNEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ u3zydyeHuro. Coaep:kaHHe CKJIAJbIBAETCS M3 CHCTEMBbI
MOHATUN O XUMHYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHSATUNA O XUMUYECKOM
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOU CBA3U;

— TpenCTaBlIeHUNA 00 JJICKTPOJUTUYECKON JAMCCOLMAlUA BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS pPACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JAPYromy, BBINOJHSAS (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YCHUs
U3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CHOCOOCTBYET  (OPMUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIENH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTEeMHON TPUPOJIbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METOJlaM TO3HAaHWS B Hayke. M3yueHHe XUMHHM MPOUCXOJUT C MPHUBICUCHHEM
3HAHWN W3 paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpYyKarOMHMH MUDY,
«buonorus. 5-7 kinacce» U «Pu3nKa. / KIacc.

[Ipy wu3yyeHUM XUMHUH TPOUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
NESATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHX
3HAaHUN — Ba)KHEUIINX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETUYECKHUX ITOJIOKCHHIH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKka HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
JeSITeIbHOCTH, OCBOCHMM MpaBWi 0OE€30MacCHOTO OOpallleHHus C BellecTBaMU B
MMOBCEJHEBHOM KU3HU.

[Ipu M3ydeHUn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HAYCHHE MPUOOPENH TaKHUe MEJH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHHMS Ha CHUCTEMaTUYeCKOoe MPHUOOIECHHE
oOy4Jaronmxcsi K CaMOCTOSTENIbHON IM03HABATEIbHOU JESITEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIIOCOOHOCTEH K
XUMUHY;

— o0ecrnieyeHue yciaoBHi, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OMbITa PA3HOOOPA3HON JESATENLHOCTH, TMO3HAHUS U CAMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE MJIs
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— (¢opmupoBanue oOmel (YyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU
rPpaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBICHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0o MHUpa, UCIOIb3ys 3HAHMUS W OMBIT, MOJY4YEHHBIE MPU H3YUYECHUU
XUMUU, TIPUMEHATh WX MPU PEUIeHWH MpoOJIeM B TMOBCEIHEBHOM >KU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (¢dopmupoBaHue y OOYYAIOIIMXCS TyMaHUCTUYECKUX OTHOIICHH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJOTUYECKU
1EeJ1eCO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXPaHEHMS CBOETO 3JI0POBbS U OKPYKAIOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOGHHUSI OOIIECUEIOBEUECKUX  IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(uiIs M HAmpaBIEHHOCTH JajbHEUIIETo
00yueHus.

OOmiee YuCIO dYacoB, OTBEAEHHBIX JUISI M3YyYCHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctaisieT 136 yacon: B 8 kiacce — 68 1acoB (2
yaca B HeZenmo), B 9 kinacce — 68 vacos (2 yaca B HEEIO).



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemecTB. [loHsiTHE O MeTOoAax MO3HAaHMS B XUMHUH. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JeMeHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasT AaTOMHas Macca.
OTtHOcuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOIO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemectBa. Moisb. MossipHasg macca. B3auMocCBsSI3b KOJIMUYECTBA,
Macchl M 4YHUCJa CTPYKTYpHBIX €IWHHUL BemecTBa. Pacuérel mo QopMynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHNA. XMMHUUYECKAsl PEaKUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BelIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peakluil (COeIUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumennt

3HaKOMCTBO C XMMHUYECKOM MOCYIOMH, MpaBUIaMU pabOThl B J1JaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nueckux CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOIIOICHHE
¢u3nueckux (MJIaBjIeHUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIKE,
KUIIEHUE M KOHAEHCAIUsl BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOMIOCHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHMS XMUMHUYECKMX peakuui (pa3joKeHHE caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jiokKeHHe T'MIPOKCHIa
meau (II) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB PA3esICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbIMIApMBaHUE, NTUCTWIISALUA, XpoMaTtorpadus, NpoBeJeHNEe OYUCTKH MOBAPEHHON
coiu, HaOJMIOJEHHME W  ONUCaHHE  pe3yJNbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaxHellline npeacTaBUTEIM HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBo. Haxoxaenuwe kuciaopoga B Ipupoje, (pU3MUecKHe U XUMHYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucmopoga. CrocoOb!



MOJIy4eHHUs] KHCIOpoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PHUKALINS KUCIOPOIaA.

TernnoBoit 3¢(}EeKT XMMHUUECKON peakinuh, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — nsnemMeHT M mpocroe BemecTBO. Haxoknenwe Bojgopoja B
npupoae, (U3MYECKUEe UM XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yenus. Kncmorel u comnm.

MonsipHabiii 00BEM Ta30B. PacuéThl 10 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputens. PacTBOpSL
HacelllleHHBIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 70J1s1 BEIIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpoB B MpuUpojie U B KU3HU YesioBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHne NpUpOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIC) |
HecoseoOpasyromue. Homenknatypa oxcugoB. PuU3NYECKHME M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss oOcHOBaHUW: IMIENIOYM U HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCoT.

Comu. Homenknarypa coseil. @uzndeckue m XMMHAYECKAE CBOMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnyeckas CBSI3b MEXK/y KJlacCaMU HEOPTraHUYECKUX COCTMHECHUIA.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHUA KUCIOpOJa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
MpeKpamieHuss TopeHus (Tmokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHIOB H
OMHCAaHUEe WX CBOMCTB, TMOJydYeHHE, COOMpaHWe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIopoja (ropeHue), B3auMojieicTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIO/IEHUE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MOJb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUsI BEILECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, TMPUTOTOBJIECHUE PACTBOPOB C OMNPEICIEHHON
MacCOBOM J0Jiel pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCICTBHE BOJbI C METaIaMHU
(HaTpueM u KajblKeM) (BO3MOXKHO MCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



WCCTIEIOBaHNEe OOpa3lloB HEOPTAaHMYECKUX BEMIECTB PA3IUYHBIX  KIJIACCOB,
HaOJII0/ICHUEe U3MEHEHHUs OKPACKHW MHJIMKATOPOB B PACTBOpax KHUCJIOT U IIETOYEH,
u3yueHnue B3aumojerictBus okcuaa meaw (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAUIaMH, PEaKIUMid HEUTpaau3alli, IOJYYCHUE HEePaCTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOpPA COJIM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxHelmme KIacChl HEOPraHUYEeCKHUX
COEIMHEHUN.

IHepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMU XUMHYECKUX 3yieMeHTOB. I[loHsTue o
rpynmnax CXOAHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIC METAJIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DIIEMEHThI, KOTOpPbIE 00pa3yroT aM(POTEpHBIC OKCH/IBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkonmepuonHas ®  JUIMHHOIIEPUOAHAS (bopmbl
[lepnoanueckon cucreMbl xumMudeckux 3yemMeHToB 1. . Menneneesa. [lepuoasr
u Tpynibl. PU3UYECKUNA CMBICT MOPSAJIKOBOTO HOMEpA, HOMEPOB IIepHoAa H
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHHe
AJEKTPOHHBIX  000J0YeKk aTroMoB TepBbIX 20 XHMHYECKHX  DJIEMEHTOB
[Tepuomnueckoun cucrembl . M. MeHnneneeBa. XapakTe€puUCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJnyca aTOMOB XUMHUYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [leproanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMUYECKHUX
JJIEMEHTOB i1 pa3BuThs Hayku W npaktuku. . M. MenzneneeB — yd€HbIM U
rpaXKJaHMH.

Xumudeckas cBa3b. KoBajeHTHass (TOJIIpHAs W HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHasI CBA3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIponieccel OKUCIIEHUST U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepumMenm:

H3yueHHe OOpaslloB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUJIPOKCHIA IIMHKA C pAacTBOpaMM KHCJIOT W IIEJI0YEH, MPOBEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mesrwcnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed MpU HM3YyYEeHUM XUMHH B 8 Kiacce
OCYILIECTBIISIETCS 4YEpEe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO1ue ecTecTBEeHHO--HAay4YHbIe MOHATHS: HAYYHBINA (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHHTE3, KIacCU(pUKalus, NEPUOAUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, arToM, DJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUL,
M30TOIBI, PAJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUAN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHME BEIIECTBA, ra3, (GU3NUYECKUE BEIUYUHBI, €IUHULIBI
M3MEPEHNS, KOCMOC, IUTAHETHI, 3BE311bI, COoHIIE.

buonorus: orocuntes, npixanue, onocdepa.

['eorpadusi: atmocepa, ruapocdepa, MHUHEpaabl, TOPHbIE  IOPOABI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BeiecTBo U XUMH4YecKasi peakuus

[lepnognueckuit 3axoH. [lepuognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTA B M3MEHEHUU CBOWCTB
XUMHAYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kallnsd, KaJbLUHUs M UX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM JyieMeHTOB B Ilepuogmyeckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XMMHUYECKOW CBSI3U. THIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BUJa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanys XuMUYecKUX peakuuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, 1o
M3MEHEHHUIO CTEMEeHEeW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTu XuUMUYecKOM peakiuu. [loHsiTHe 00 00paTUMbIX U
HEOOpaTUMBIX XMUMHYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U TreTepOreHHBIX
peakuusx. [lonarue o karammse. [IoHsTHEe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAaKUUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEbHBIE  PEAKLMU,  JJCKTPOHHBIM  OanaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiu. CocTaBIeHUE YPAaBHEHUM



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Katnonel, annonsl. MexaHu3M aucCOLMAlMU BEIIECTB C PAa3IMYHBIMM BUIAMH
XUMHUecKoH cBsi3u. Ctenenb quccounanuu. CUIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOIO OOMeEHa,
IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHHs peaknuil. CBONCTBa KHCIIOT,
OCHOBAaHMN M cCcoOJe B CBET€ TMPEJACTaBICHUA 00  AIEKTPOIUTUUECKON
nucconnanyu. KauectBeHHble peakuu Ha HOHBL. [loHsATHE O THApONIM3E conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEILIECTB — METAUIOB U HEMETaIOB (rpadura W ajMasza), CIOXKHBIX BEIIECTB
(XJopuga HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIUU
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpOB  BELIECTB, Ipoliecca JUCCOLMALMM KHUCIOT, IIEJI0OYed U COJIeU
(BO3MOXHO  HMCHOJIb30BAaHUE  BHJIEO  MATEpUAJIOB), IMPOBEJIECHHUE  OIIBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKK  NPOTEKaHUs  peakuuii MOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIIEICHHE ra3a, o00pa30BaHHWE BOJBI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUA
(ropeHue, peakuuy pas3iokKeHHs, COeIUHEHUs), paclo3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX PEAaKUMWd HA HOHBI, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemertanibl 1 HX cOeIMHEHUS

OOmiasi xapakTepucThkKa rajoreHoB. (OcCoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlor€HOB. XHWMHWYECKHE CBOMCTBA Ha IpuUMepe  XJiopa
(B3auMoOJeHCTBUE € MeETalllaMH, HEMeTajllaMH, Wieno4amMu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlercTBue
XJIOpa M XJOPOBOJOPOJA HAa OPraHM3M 4YEJIOBEKa. BakHeWlne XJIOpuabl U UX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa ceprl. CepoBOIOpOJ, CTpOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (QU3MYECKHE W XUMHYECKHE CBoHcTBa (0OIMME  Kak
OpeiCcTaBUTeNd Kjacca KHUCIOT M crnenuduyeckue). XUMUYECKUE peakilui,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOMyYeHUs] CEPHOU KHUCIIOTHI.
[Iprumenenue cepHor KUCI0Thl. CONM CEPHOM KHMCIIOTHI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COEAMHEHUH B MIpUPOJE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIoIIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTpPAHEHHE B MPHUPOJIE,
duszngeckne 1 XUMHIECKHe CBoCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
du3nUecKre 1 XUMUIECKHIE CBOMCTBA, OJydeHHe U puMeHeHue. Coau aMMOHUS,
ux pU3MUECKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHMS. A30THasl KHUCJOTa, €€ MoydeHue, (PU3nyecKkue M XUMUYECKUE
cBOlicTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHWe HUTPATOB W COJIEM aMMOHHUS B KadyeCTBE MHUHEPAIbHBIX
ya00peHnil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO3[yXa, MouBbl W BOA0EMOB). Docdop,
ajutoTpornHeie Mogudukanuu gocdopa, puznyeckrne W XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnoTa, pu3MIecKre 1 XUMUIECKHUE CBOICTBA,
noxyuyeHue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHHIA.

O6mast xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHSA.  YTIEpOH,  aJUIOTPOIHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3MUECKHME U XUMHUYECKHUE
cBoiictBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbI yriiepojaa, ux
dusnueckue W XUMHYECKHE CBOMCTBA, JCHCTBME HA IKUBBIE OPTraHU3MBI,
MOJIyYeHUE M TMPUMEHEHHE. DKOJIOTMYECKUE MpPOOJIeMbl, CBA3AHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0oTa U €€ ColM, uX (PU3NIECKUEe W XUMHUYCCKHE CBONCTBA,
noiiyueHue u TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIILIEHHOCTH U CEITLCKOM
XO351CTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCTUHEHUSIX
yraepona (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHWUKH YTJIEBOJOPOJAOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOYKTHl WX mepepaboTku (OCH3WH), UX pPOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTre 0 OMOTOTHUECKH BaXKHBIX BEILIECTBAX: KUpax, OeIKax, yriieBojax — U Ux
poi B OKM3HM 4elloBeKa. MarepuaabHOe E€IUHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TOJYyUYCHHUE W
npumeHenue. CoenuHeHusi KpeMmHusi B mpupone. OOmue mnpeacraBieHus o0
okcune kpemuusi (IV) u kpemuueBoil kucnore. CHUIMKAThl, UX WCIOJb30BAaHUE B
OBITY, B MPOMBIIIICHHOCTH. BajkHEHIIME CTPOUTENIbHBIE MaTepHUasbl: KepaMHKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobaeMbl 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuyeckuii IKCnRepumMeHm

H3y4YeHUE 00pa3I[0OB HEOPTAHMUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
IIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOJEHUE TTPU3HAKOB
WX TIPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
rajoreHOB M HX COCIUHEHUN (BO3MOXHO HCIIOJIB30BaHUE BHUEOMATEpPUAIIOB),
O3HAKOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpaslamMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpollecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIJIOTBI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBJIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KAaUECTBEHHOW peaKIMu Ha CyJbdat-
WOH W HAOJIO/IeHWE TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azota, (ochopa um ux coeauHEeHUN (BO3ZMOMNKHO HCIOJIB30BAHKE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHI, MOITyUEHHE,
coOupaHue, paclo3HaBaHWE W U3YYEHHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-HOH U MU3y4YECHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenen
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyuiepeHa, O3HAKOMIJICHUE C
MPOIECCOM  acopOIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPONCTBOM TPOTUBOTras3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KAaueCTBEHHBIX pEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl U M3YyYCHUE TPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CUJIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEePUMEHTAIBHBIX
3aJ1a4 o treMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUI.

MeTaJibl 1 MX COCTUHEHUSA

OO6m1as xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnoyiokeHuss B llepuommueckor cucreme xumuueckux anemeHtoB /[l H.
MenneneeBa u crpoeHusi aromoB. CTpoeHue mMeTamuioB. Metamnyeckas CBsI3b U
METAJJIMYECKasi  KpPUCTAJUIMYEeCKass  pemeTka.  DJIEKTPOXUMHUYECKUM  psif
HaIpspDKeHU MeTauioB. u3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OOiue
crocoObl ToMydeHus: MeTauioB. [loHSATHE O KOPPO3UMU METAIJIOB, OCHOBHBIC
CIoCcOOBI 3amuThl MX OT Koppo3uu. CmiaBel (CTaib, YyTYH, IIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[[lenounbie MeTauibl: MOJOXKeHUE B Ilepuoanueckoit cucTeMe XUMHUYECKUX
aneMmenToB . M. MenzaeneeBa, CTpoO€HHUE UX aTOMOB, HaXOXKJIEHHUE B IPUPOE.
dusznveckrue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kainus). OKCUIbl U



TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IENOYHbIX METaNIOB M HX
COEIMHEHUM.

[[lenoyHno3emenbHble METAUIbI MarHuid W KaJdbLIMM: MOJO0XKEHHUE B
Ilepnoguueckoi cucreme xuMmuueckux snmeMmeHToB . M. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJICHHE B Ipupojic. PU3ndYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxkdeimme coeauHeHUs Kanblus (OKCHI, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmmoMuHUN: TTosioxkeHue B [lepuoandeckoi cucteMe XuMUUECKUX AJIEMEHTOB
JI. 1. Menneneesa, cTpoeHUE aToMa, HaxOXKICHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nomoxenne B lleproanyueckor cucTeMe XUMHUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHME aToMa, HAXOXKJIECHHWE B Ipupone. Pusmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TuIpoKcu bl U con xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHME ¢ oO0pa3llaMd METaJVIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIS W HATpusg C BOJOM (BO3MOXKHO HCHOJIb30BAHHUE BUICOMATEPUATIOB),
HCCJIEIOBAHUE CBOWCTB MKECTKOW BOJIBI, MpOIIECCa TOPEHUS Kele3a B KUCIOPOAE
(BOBMOXKHO  MCIIOJIb30BAaHME  BHUJCOMATEPHATIOB), MPU3HAKOB  IPOTECKAHMUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MAarHWs, KajbllWs, aJIOMUHUS, ITUHKA, XKee3a
(1) u xene3a (II1), meau (II), HaOMIOICHKE M OTIMCAHUE MTPOIECCOB OKPAIIUBAHHS
IUTAMEHU WOHAMHM HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCUIA ATFOMUHUS
Y TUIPOKCHU/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxkHenime
METaJUIbl U KX COCTMHEHUS.

XuMus U OKpYKaWIIas cpeaa

BemectBa m Marepuanabl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XUMUYECKUX 0YKOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HCHUE OKpYKarollel cpennl (mpeaesibHas AOMycThUMast
KOHIleHTpanus BeilecTs, aaiee — [1JIK). Poib xuMun B pelieHun 3K0JI0THYECKUX
mpo0Jem.

Xumuyeckuui IKcnepumenm:

u3ydeHue oOpasioB MaTepuasioB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamnuss MeXnpeaIMeTHBIX CBsi3ed NMpu HM3ydyeHUM XuMuu B 9 Kiacce
OCYILECTBIIIETCSl Yepe3 HCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
HOHSATHH, TaK U MOHATHHA, SBJISIOMIUXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE TOHATHA: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, Kiaccu(ukanus, TMEePUOAUYHOCTh, HaOIIOACHUE,
HKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIM
3¢ exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: MmaTepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PaAHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
MOJyIPOBOJTHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BEIUYMHBI, €AMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocuntes, apixanue, Ouocdepa, 3KocucTeMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHHEpPaNbl, TOPHBIE IOPOJIBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOrpPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ¢ OOYYeHHs] XUMHH B €IMHCTBE Yy4eOHOU H
BOCIIUTATENIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUMCKUMU
COLMOKYJIBTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
o0lllecTBE TMpaBWIaMU W HOPMaMU TOBEJACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCA  CHUCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAMN U
pacIIMpEHUE ONbITa ACSITEILHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHUA

LEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
M HAyYHOMY HACIEIWI0, TTOHUMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BIAAECTh JOCTOBEPHOHN HH(OpMaiuen o
NEPEAOBBIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOPMAaX M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM H  JAPYTHX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATEIbHOCTU TMpU
BBITIOJTHEHUM Y4YeOHBIX, TO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIPOIlIECC€ OTOM Yy4eOHOW MESITeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJICHME U TMOCTYNKM CBOMX TOBApHUIIEH ¢ MO3ULIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKInH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U COCTaBJISIONIME
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl MPHUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOMN CPENION, O PO XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE Isi OOBSICHEHUS HAOJII0JAaeMbIX IMPOIIECCOB M SBICHUH,
MMO3HABATENIbHON, WH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYphl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpPEJACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTepec K OOyYEHHI0O W TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMoOOpa3oBaHWIO, MPOEKTHOM M  HMCCIEA0BaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
310pOBbIO, YCTAaHOBKM Ha 3[0pOBBIA 00pa3 »W3HHU, OCO3HAHWUE IOCIEACTBHI H
HETIPUSATHE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJISI, HAPKOTUKOB, KYpPeHHSI),
HEOOXOAMMOCTH COOJIIOJIEHUS TMpaBuUil O€30MACHOCTH TPU  OOpalllEHuU C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCHIMTAHUSL:

UWHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro pPoja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJIOBOW [ESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUA [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOU TPAECKTOPUHU MPOJIOKEHUsI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCuoHaIbHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb a/IalITUPOBATHCA B PO(HECCUOHATILHOM Cperie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOIO U
O6e3zomacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOJICHUS
MpaBujI 0€30MACHOIr0 MOBEICHU MPU PabOTE C BEUIECTBAMU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIMX 310POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJy4aeMbI€ MPU U3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAOIIEH IPUPOAHON CPENON, IS TTOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPhl, OCO3HAaHUA TJIOOAJTBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M IMyTeH HMX pPEIICHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE IS
dbopMupoBaHUsST MHPOBO33pEHMsS OOIIEHAay4YHbIE TMOHATUA (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPhIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABICHNUE O IETOCTHOU



HAay4YHOU KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
JeSITeTbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEpPHBIC
NPU3HAKKM, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHATHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SBJICHHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBCHHBIE CBS3W MEXIy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AaHAIOTHH),
JIeNaTh BHIBOJIBI U 3aKITIOUYCHUS;

yMEHUE TMPUMEHITh B TMpPOIECCe IO3HAHUS TOHATUS (IIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJUYECKUAE (3HAKOBBIE) MOJICIIN, HUCIIOIh3YEMbIC B XUMHH,
MpeoOpa30BEIBATh MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHUMBOJ JJIEMEHTAa), XUMHUYeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33]1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEJICTABICHUNA BBISBISATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB M XUMUUYECKHUX PEaAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

Ba3oBble uccienoBarejbckme 1eiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIMPOCH B KAdeCTBE WHCTPYMCHTA
MMO3HAHUS, a TAaKXE B KA4eCTBE OCHOBHI i1 (POPMHPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIlMU M TMPOBEICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YyMEHHWE HaOlomaTh 3a XOJO0M IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 PE3yibTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

YMEHUE BHIOWpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HWHQPOPMAIIHIO
Pa3IUYHBIX BUOB U (OPM TPECTABICHUS, TTOJYyIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4yHO-TIONYJIIpHAs ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHMs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATh IMPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATH Pa3IMYHbIE METOJBI U 3alpOChl NPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUIsl BBITTOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMPEIEeIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  UCMOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpPMY HpEeACTaBiICHUs HHPOPMAIUN U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu TpapuKi U ©X KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3UpOBaTh B IMpolecce y4uyeOHOH U
UCCJIeIOBATENLCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa W TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOMIEH MPUPOTHON
CpEIbl.

KoMMyHHKATHBHBIE YHHBePCcAJIbHbIE YUeOHbIe NelCTBUS:

YMEHMs 3aJlaBaTh BOINpPOCHI (B XOjA€ Auanora U (WIM) IJUCKYCCHH) IIO
CyumiecTBy  oOcCykgaemMol  TeMbl, (OpMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHSI ~ TPEJCTaBIsTh  MOJYyYEHHBIE  pPE3ylbTaThl  MO3HABATEIHHOMN
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAIIHIO
pE3yJIbTaTOB BBIMOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEI0BAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIEOBATENIbCKOW  JCATENPHOCTH  TPU  PEIICHUH
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTIACOBAHUSA
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCMCTBUH, OIpeaeleHHue KpPUTEpPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIEe 1eiiCTBHA:

YMEHHE CaMOCTOATEIBHO OMPEIENATh LEIN AeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh HanbOoiee dPPeKTUBHBIC CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
IPEIJIOKEHHBIM  aJITOPUTM JIEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, YMEHHE
MCIIOJIb30BaTh M AaHAJTM3UPOBATH KOHTEKCTHI, TIpe/yIaracMble B yCJIOBUH 33JaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
colepKaHusl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIUMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUN, croenupuIecKkue s MPeAMETHOW o0JacT «XUMUS», BUIBI
NEATEIBHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HAHWS, €ro HHTEPHpPETAINH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHWYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHASL aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COCTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XMUMHUYECKasl peakius, KiaccupUKalus peaKluid: peaKiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0OBOM d(PPeKT peakiuu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguycC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsi U HEMOJspHAs KOBAJCHTHAs CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MAccoBasl JOJA BEHIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MPUMEHSTh 3TH HOHITUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHU;

e HCIMOJb30BATh XHMMHYECKYI) CHMBOJIMKY [IJIi COCTaBlieHUs (opMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

e OINpEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHECHUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIacCy COEIWHEHHUI IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHasT W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica I[lepuoanueckoro 3akonHa JI. M. Menneneena:
JIEMOHCTPUPOBATh TOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosiokeHus: B llepumoanueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OMNWCHIBATH M XapaKTepu3oBaTh TaOMMuHyr0 (opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «mobdounas noarpynmna (b-rpymma)», maneie u
OOJNBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XumMudeckux osnemeHtoB JI. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIO AIEKTPOHOB
U pacrpeiereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUITMPOBATh XUMHYECKHE 3JIEMEHTBI, HCOPTAHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBy YYacTBYIOIIUX B peEaKIuu
BEIIIECTB, 0 TEIIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TIPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX IMpPEBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEJBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »dJeMeHTa 1o ¢dopmyie
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

IPUMEHSTh OCHOBHBIE OINEPAlMK MBICIUTEIBHONU NEATEIbBHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBUJaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TakXXe IMpaBwiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYCHHIO U COOHUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAAa W KHUCJIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kkiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX [MOHATHI: XUMHUYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJIb, MOJSIpHBIA  O0BEM,  pacTBOp,  AIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMU HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCIEHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMm(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWUH, MPEeNebHO JOIMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
MPUMEHSITh 3TH HOHSTHUS IPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPENICIISTh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJAcCy COEIMHEHH 1o (opmysiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA [0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio (opmy Ilepuogndeckoil cUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimime, ¢
YUCJIOBBIMU  XapaKTEepPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIee YHCIO dJIEKTPOHOB U
pacrpenieieHde MX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB DJIEMEHTOB U UX COCAUMHEHUUN B
npezenax MajiblX NEPUOIOB U TIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIIUH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKIUi;

COCTaBJIATb YPABHEHUS DBJIEKTPOJUTUYECKON JUCCOIMALMUA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajaHCa 3TUX PEaKIIni;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpallleHUd B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJCKYJSIPHYIO ¥ MOJSIPHYIO — MaccChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmysie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coOyofaTh  TMpaBWia  MOJb30BAaHUA  XUMHYECKOM  MOCYAOU u
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TaKKe TMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIIBITOB 110 TIOJIYYEHHUI0 W COOMpPaHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YIJIEKHUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOATBEPKIAIOIMINEC KAYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIMBITHBIM IMyTEM XJIOPHII-, OPOMH/I-,
uoaua-, kKapOoHat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHHI,
KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIIICCTR;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIIUTEIIBHON JACATEIHPHOCTA — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISBICHUE
MPUIUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMUPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpoHHbBbIE (I (PPOBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XUHMUYECKHE MOHSITHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [{OK
' MPAKTUYECKOU JIEATEIIbHOCTH https://m.edsoo.ru/7f41837c
YelnoBeKa
BeliecTBa 1 XuMu4ecKue bubmuoreka [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. Baxkneiilue npeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuoreka LIOK
' 00 okcHaax https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o kuciorax 3 1 bu6mmorexa [JOK
' U COJISX https://m.eds00.ru/7f41837¢c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuorexa [JOK
' HEOPTaHMYECKUX COETUHEHHI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoanyeckasi cucrema xumnuyeckux 31eMeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuorexa LIOK
XAMHYECKHX 31eMeHTOB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMHYecKasi CBSI3b. Bu6morexa LIOK

3.2 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no pasery 15 Mmoo nTI8STe
PesepBHOE Bpemst 3 bubmoreia HOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu@poBbIe
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka LIOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnunoreka [JOK
' XHMMHUUYECKHUE PEAKIUU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTasjibl M MX cOeIMHEHUS
21 OO1m1ast XapakTepUCTHKA XUMUYECKUX 4 1 bubnuoreka LIOK
' anemeHTOB VIIA-rpymnmsl. ['ajgoreHs https://m.edso0.ru/7f41a636
OO11ast XapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.3 aseMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubnmorexa [IOK
' N Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETUHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bubmuoreka [JOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaiIbl B )KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
HWroro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYHEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
» Xumus, 9 ximacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YUUTEJIA

["abpuensn O.C. IIporpamma kypca xumuu i 8-11 kiaccon
obmeobpaszoBarenbHBIX yapexaenuii. — M.: JIpoda, 2010.

[Ma6puensu O.C. Xumus. 8-9 knaccer: meton. mocobue / O.C. I'abpuensiH,
A.B. SlmykoBa. — 3-e u3z., crepeorun. — M.: JIpoda, 2019.

[Mabpuensn O.C. Xumusa. HacronbpHas KHUTa yuuTes. 8 KJIAcC: METOAMYECKOE
nocobue / O.C. I'abpuensn, H.I1. BockobGoiinukosa, A.B. Amrykosa. 3-e usn.,
nepepad. — M.: Jlpoda, 2016.

INa6pensn O.C. XuMU4EeCKUM SKCIIEPUMEHT B IIKOJIE. 9 Ki1acc: yueOHO-METOI.
nocodue / O.C. T'abpuensu, H.H. Pynos, B.. Toakynos. — M.: JIpoda, 2016.
I'ypeBuu O.P. Tematuueckoe 1 NOYpOUYHOE IIAHUPOBAHUE TIO XUMUU: 8
knacc: kK yueonuky O.C.I'abpuensina. — M.: Dk3amen, 2016.

Hpo3noB A.A. TloypouHoe TuTaHUPOBAHKE TIO XUMUU: 9 KITACC: K YICOHUKY

O.C.I'abpensina. — M.: Dx3ameHn, 2016



. F'opxosenko M.IO. [Toypounsie pa3pabotku no xumuu: 9 kinacc. — M.:
BAKO, 2017.

INa6puensa O.C. Xumus. 8 kimacc: KOHTPOIbHBIC U TPOBEPOUHBIE PAOOTHI. -
M.: Jlpoda, 2018.

I"a6puensa O.C., bepeskun [1.H. Xumus. 9 kiacc: KOHTPOJIbHBIE U
poBepodHbIe paboThl. - M.: JIpoda, 2018.

Tectol mo xumun: 8 kiacc: k yueOHuky O.C.['abpuensna. — M.: Dk3ameH,
2019

Ps60B M.A., Hesckas E.1O.

Tectpl o xumuu: 9 knace: k yueonuky O.C.['abpuensna. — M. Dk3aMeH,

2018

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://him.1september.ru

http://chemistry.narod.ru
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