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MNOSACHUTEJIBHAS 3AIIUCKA

[IporpaMmma 1O XUMHUM Ha YPOBHE OCHOBHOIro 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa30BaTenbHOM MPOrpaMMBbl OCHOBHOTO 00IIET0 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanbHOM paboueil MporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIMHU MPETNOIaBaHUsI yueOHOro rnpeamera « XuMus»
B 0Opa3oBaTenbHbIX opranu3auusx Poccuiickoit @enepaunu.

[Iporpamma mo Xumum Ja€T MpeACTaBICHHE O LEIAX, OOIICH CTpaTeruu
oOy4eHHsi, BOCIHUTAHMS M pa3BUTUA OOYYaIOLIUXCS CpPEACTBAMH Y4eOHOro
npenmMera, YCTaHABIMBAET 00s3aTENbHOE  MPEIMETHOE CoJiepKaHue,
NpelycMaTpUBAET paclpee/ieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
paszeiaM W TeMaM MOporpaMMbl MO XUMHH, ONPEAEIIeT KOJIUYECTBEHHBIC H
KayeCTBEHHbIE XapaKTepPUCTUKH coJiepKaHusl, PEKOMEHIYEMYIO
NOC/IE0BATENbHOCTh  M3YYEHHSI XMMHM C€ YYETOM  MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM Y4eOHOro mpolecca, BO3PACTHBIX
oco0eHHOCTell  00yyaroluxcsi, OIpejiesiser BO3MOXKHOCTH — Hpeamera IS
peanu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeNbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, a Takxke TpeOOBaHUN K
pe3yabTaTaM 00y4eHHs XUMHH Ha YPOBHE 1€/l U3YYCHHS MpeaMeTa U OCHOBHBIX
BUJOB y4eOHO-TIO3HABATENHHON JEATEILHOCTH OOYYarOIIErocs MO OCBOEHUIO
y4eOHOI0 COJIepIKaAHUSI.

3HaHWE XUMHMHM CIYKUT OCHOBOM isi (DOPMHUPOBAHMS MHUPOBO33PEHUS
o0OyyJaroierocs, ero npejcTaBJIeHUH O MaTepHAIbLHOM E€IUHCTBE MHpPA, BAKHYIO
ponb urpaioT (GopMHpyeMble XHUMHEH MPEACTABICHUS O B3aUMOMNPEBPAIICHHUIX
YHEPTHH M 00 3BOJIOIUH BEUICCTB B MPHUPOJE, O MyTAX PEIICHUS TI00ATbHBIX
npo0yieM yCTOMYMBOIO Pa3BUTUSL UYEIIOBEYECTBA — ChIPbEBOM, HYHEPreTUYECKOMH,
MUILEBOH U HKOJIOTHYECKOM 0e301acHOCTH, IPodieM 3paBOOXPaHEHHUS.

H3yuenue Xxumuu:

CMOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH Ui CAaMOpa3BUTHA U
(dbopMHUpOBaHUS KYJIBTYpPbl IMYHOCTH, €€ 00IIeH U (PYHKITMOHAILHON TPaMOTHOCTH,

BHOCHUT BKJIajJ B (DOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcs, HaBbIKOB HMX CaMOCTOSTEIbHOW Y4eOHOW JIeSTENbHOCTH,
DKCICPUMEHTANBHBIX U  MCCIACIOBATENBCKMX YMEHUM, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM KM3HU, TAK U B IPO(ECCMOHATBHOM ESITEIbHOCTH;

3HAKOMHUT CO CrenuuKol Hay9YHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBHI
IIEJIOCTHOTO B3IJIsi/la HA €IMHCTBO MPUPOJIbI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B )OPMUPOBAHUM €CTECTBEHHO-HAYUYHOM PaMOTHOCTH O0YYarOIINXCS;

crocoOcTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--
HAyYHbIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOH BKJIAJ B IKOJIOTHUYECKOE
oOpa3oBaHKe 00yJarOIIUXCS.

JlaHHble HanpaBieHUs B OOyYeHUM XUMHUU O0ecneduBaroTCsl Creu(uKoit
cojepkaHusl ~ y4eOHOro mpeaMmera, KOTOpPbIM — ABIFETCS  HEAarorMyecku
aanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHW XMMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.



Kypc x¥MuM Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHusl OPUEHTUPOBAH HA
OCBOCHHME OOYUYAIONIMMUCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHITHA XUMHH, OCHOB
HEOPraHWYECKOM XWUMHUH M  HEKOTOPbIX OT/AENbHBIX 3HAYMMbBIX IIOHSATHI
OpPraHUYECKON XUMUH.

CrpykTypa coaepKaHUs NMPOTrpaMMbI M0 XUMHHU COPMUpPOBaHA HA OCHOBE
CHCTCMHOTO mnoaxojda K eé H3YYCHHIO. Conepmaﬂne CKIIaabIBacTCA H3 CHUCTCMBI
MOHATHH O XUMHUYECKOM JIEMEHTE M BEILIECTBE U CUCTEMBI MOHATHH O XMMHYECKON
peaknuu. OOe 9STH CHCTeMBl CTPYKTYpPHO OpraHU30BaHbI 10 TPHHIMILY
I0CJIe/1I0BAaTEIbHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEJCTABICHUMN
pa3HOI0 yPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUSA,

— [Iepuonnveckoro 3axkona JI. 1. MenzneneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3H;

— npejacraBieHUE 00 2JIEKTPOJIMTUYECKOH JAMCCONMAllMM  BEUIECTB B
pacTBOpax.

Teopernueckne 3HAHUSA pAcCMATPHUBAIOTCS HAa OCHOBE OMIIUPHYECKH
MOTYYECHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO
YPOBHS K JIpYroMmy, BBINOJHSAS (YHKIUM OOBICHEHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPaKTUYECKOr0 MPUMEHEHUS W MOJYYEHUS
M3y4aeMbIX BEIICCTB.

OcBoenne MmporpamMmbl MO  XHMHH  CHOcOOCTBYeT  (DOPMHUPOBAHHIO
NPEICTABICHNUA 0 XUMUYECKONW COCTABISAIONIEN HAYYHOH KapTHHBI MUpA B JIOTMKE
€€ CHCTEMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO H
METOJlaM TNO3HaHWSI B Hayke. M3ydeHue XUMHH NPOUCXOJUT C IPHUBJICUECHUEM
3HAHUN M3 paHee M3Yy4YeHHbIX Yy4eOHBIX mnpeaMeToB: «OKpyKarolMi MHUp»,
«buonorus. 5-7 knacce» U «Puszuka. 7 Kjacey.

[lpy wm3ydyeHUW XUMUM TPOUCXOAUT (OPMHUPOBAHME 3HAHHH OCHOB
XMMHYECKON HayKh Kak 00J1acTH COBPEMEHHOr0 €CTECTBO3HAHMSI, NPAKTHUECKOMN
JESTEIIbHOCTH YEJIOBeKa W Kak OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KYJIBTYPBIL.
3ajavya y4eOHOro mpeamera COCTOMT B (hOPMHPOBAHHUH CHCTEMbI XHMHUYCCKHX
3HaHUA — BaXKHEHIIHUX aKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUH,
JOCTYMHBIX 0000IEHNIT MHPOBO33PEHYECKOTO XapakTepa, fA3blKka HAyKH, B
NpUOOIIEHUN K HAay4YHbIM METOJaM IIO3HAHUS TIPU M3YYEHUM BEIIECTB M
XMMHYECKUX peakluii, B (POPMUPOBAHUU U PA3BUTHH [103HABATEIbHBIX YMEHUU U
MX HPUMEHEHMH B Yy4eOHO-IIO3HABATEJBHOM M Yy4eOHO-UCCIIe0BATE/ILCKOM
NeSITEIbHOCTH, OCBOGHMM TMPaBHJ 0e30mMacHOro oOpamieHus C BEHIeCTBAMH B
MOBCEIHEBHOM KU3HH.

IIpy u3ydeHny XUMHH Ha YpOBHE OCHOBHOTO OOILEr0 00pa30BaHUS Ba)KHOE
3Ha4YeHHEe NIPUOOPEIIU TaKUE LeJH, KaK:

— (OpMHPOBAHUE MHTC/UICKTYaJbHO Ppa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHuIO, COTPYJIHHYECTBY, CAMOCTOATEIBHOMY IPHHATHIO PEIICHHH,
CTIIOCOOHOM afanTHPOBATHCA K OBICTPO MEHSIOMIUMCS YCIOBUAM JKU3HU;

—  HalpaBlIEHHOCTh OOy4YeHHMS Ha CHUCTEMaTH4ecKoe MpuolieHue
o0ydarwlmuxcs K CaMOCTOSITEIbHOM [03HABATEIbHON JEATEIbHOCTH, HayYHbIM



METOJIaM TO3HaHUs, (POPMUPYIOIUM MOTHUBALIMIO M Pa3BUTHE CMOCOOHOCTEH K
XUMHH;

— oOecrie4eHHe yCIIOBHH, CITIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOITUMUCS
OIbITa PAa3HOOOPA3HOM [EATENIbHOCTH, IMO3HAHMS W CAMOIIO3HAHUS, KIIFHOUEBBIX
HAaBBIKOB (KJIKOUYEBBIX KOMIIETEHLIUH), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHHUE JId
pa3IUYHBIX BHIO0B JAESITEILHOCTH;

— ¢opmupoBanne 00med (GYHKIHOHATBLHOW M €CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATH W OIICHUBATh SBJICHUA
OKPYIKAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U OIMBIT, MOJIYYEHHBIC NMPH U3YYECHUU
XUMHUM, TPUMEHSITH HUX IPU pEIICHWHU MNpoOJeM B MOBCEIHEBHOM KU3HU U
TPYJAOBOH JICSATEIbHOCTH;

— ¢QopmupoBanne y o0O0yyaromuxcsg T'yMaHHCTHYECKUX OTHOIICHHH,
MOHUMAHUS [EHHOCTH XUMHYECKHX 3HAHWUH JJIs BBIPAOOTKH HKOJIOTHYECKH
11eJ1eco00pa3HOro IMoBeJieHUss B ObITY U TPYIOBOH JIEATEIBLHOCTH B LEJsAX
COXPAaHEHHMS CBOETO 3/10POBbsl U OKPYIKAIOLIECH IPUPOIHON CPE/Ibl;

— Pa3BHUTHE MOTHBALUK K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHMS OOIICYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduis ¥ HaNpaBIEHHOCTH NalbHEHIIero
o0yueHwus.

OO6miee 49HCIO YacoB, OTBEACHHBIX Uil HU3Y4YCHHS XHUMHM Ha YpPOBHE
OCHOBHOTO 0611ero odpa3zoBanus, cocrasiusier 136 yacos: B 8 knacce — 68 yacos (2
yaca B HeJem0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIC XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poib XMMHUHM B JKU3HHM YeslOBeKa. XUMUSL B CUCTEME HayK.
Tena m BemecTBa. PHU3MYECKHE CBOWCTBA BEHIECTB. ATpEeraTHOE COCTOSHUE
BemlecTB. [lonaTne 0 meromax mo3sHaHuA B XMMHUH. YHCTBIE BEIIECTBA U CMECH.
CniocoO»lI pa3feneHust cMecei.

ATOMBI W MOJIEKYJIBL. XUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHYECKUX
351ieMeHTOB. [IpocThie U c0kKHbBIC BemecTBa. ATOMHO-MOJICKYJIAPHOE YUYCHHUE.

Xumuueckas ¢opmyna. BaneHTHOCTE aTOMOB XMMHYECKMX SJEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAas aToMHas Macca.
OTHocuTenbHasE MOJIEKYIsipHasi Macca. MaccoBasi 101 XUMHYECKOTO JIEMEHTA B
COE/JIMHEHUHU.

KonuuectBo BeuectBa. Monb. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYPHBIX €IMHMII BemecTtBa. Pacuétel mo ¢opmynam
XUMHYECKHX COCINHEHHM.

@usnyecKue U XUMHUYECKUE SBJICHHS. XUMHUUYECKas peaklus U e€ IMpU3HaKH.
3aKOH COXpaHEHHUs Macchl BelllecTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XMMHYECKUX PeaKIuil (COCAMHEHUA, Pa3JIOKCHUS, 3aMEILCHUsI, 0OOMEHa).

Xumuueckui IKcnepumenm:

3HaKOMCTBO € XMMHYECKOH MOCy/0i, mpaBuiaMu paboTsl B 1a00OpaTOpUu U
npuéMaMi oOpalieHus ¢ J1abopaToOpHBIM 000PYIOBAHUEM, U3YUCHHE W OIHMCAHUE
(U3HYECKUX CBOWMCTB OOpa3lOB HEOPraHWYEeCKHX BEIICCTB, HAOJIOICHUE
(usnyeckux (IUJIaBJICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJAEHCAlMs BOJAbI) U XMMHUUYECKHUX (TOpeHHE CBEYH, NMPOKaIMBAHHE
MEJIHOH MPOBOJIOKH, B3aUMOACHCTBUE Mella ¢ KUCIOTOI) SIBICHUH, HAOMIOACHHUE 1
ONMMCaHWE TMPHU3HAKOB TMPOTEKAHUA XHMHUYECKUX peakiuil (pa3ioskeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI € XJIOPUIOM Oapusi, pa3iioyKeHHE TUIPOKCU/IA
meau (I1) mpu HarpeBanuu, B3auMojAeHcTBUE JKeme3a ¢ pacTBopoM coiu meau (1),
M3y4YeHHE CIOCOOOB pPa3AelIeHHs CMECei: ¢ MOMOIIbI0 MarHuTa, (huIbTpoBaHHE,
BBIMIAPUBAHHUE, AUCTIIIIALNA, XpoMaTorpadgus, MpoBEACHHE OUUCTKH MOBAPSHHOM
CONIM, HAONIOJIEHHE U  ONHMCAaHUE  pe3yJIbTaTOB  IPOBEJICHHS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEd MOJIEKYJI
(11apoCTepAHEBBIX ).

BaskHeiilne npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB

Bo3ayx — cmech rasoB. CocraB Bozayxa. Kuciaopon — 3ieMEHT U mIpocToe
BemecTBo. Haxoxaenwe xuciopoma B mpupoae, (U3HYECKHE W XHMHYCSCKUE
cBoiicTBa (peakuuu ropenus). Oxcuiabl. [Ipumenenue kucinopona. CrocoOsl
MOJy4eHUs KHUCIopoda B JIabopaTopuM M NpoMbINIeHHOCTH. Kpyrosopor
KKCJIopojia B mpupoie. O30H — ajuioTponHas Moad(uKaius KMCcIopoa.

TemnoBoit >pdeKkT XUMHYECKON pEeakiuu, TEPMOXUMHYECKHE YypaBHEHHS,
IK30- U DHJOTEPMUYECKHE peakiWH. TOIUIMBO: Yrojllb M METaH. 3arpsa3HEHHE
BO3/lyXa, YCHIIEHUE apHUKOBOTrO 3 (pexra, pa3pylieHue 030HOBOTO CJIOS.



Bomopoa — »siemeHT W mpocroe BeulecTtBo. Haxoxaenue Bogopoaa B
npupose, (GU3MYECKHUEe M XUMHYECKHE CBOICTBA, TNPUMEHEHHE, CIOCOOBI
noxryyeHusa. Kucnorsr u comnm.

MossipHblid 00BEM ra3oB. Pacuérhl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue cBOMcTBa BOJAbl. Bojga kak pacTtBoputesb.  PacTBopbl.
HacepllienHsle ¥ HEHACBILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10ons BeliecTBa B pacTBOpe. XUMUYECKHE CBOUCTBA BOJbI. OCHOBaHHS.
Posb pacTBOpOB B NPHUPOJIE U B KU3HU 4YenoBeka. KpyroBopoT BOZbI B MIPUPOJIE.
3arpszHeHue NpupoAHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuil. Oxcuabl. Knaccudukarus
OKCHAOB:  cozneoOpasyioue  (OCHOBHBIC,  KHUCIOTHBIC, aM(OTepHbIE) U
HecosneoOpasyomue. Homenknarypa okcuaoB. Du3MUECKHE W XUMHYECKHE
cBOKCTBa OKCHIOB. [lonmydeHne okcumos.

OcHoBanusi. Krnaccudukanmss ocHOBaHMU: WIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMH. Du3nueckue U XUMHUYECKHE CBOMCTBA
ocHoBaHu#. [TonydyeHue OCHOBaHMIA.

Kucnotsl. Knaccudukamus kuciaor. Homenknatypa kucnor. Ousudeckue u
XUMUYecKHe cBoiicTBa kucioT. Psx aktuBHoctu MertamnoB H. H. bekerosa.
[TonyueHnue KUCIOT.

Conu. Homenknarypa coseid. @usnyueckue U XMMHYECKUE CBOMCTBA COJICH.
[TonydyeHue coneu.

['eHeTHYeCKas CBA3b MEKJY KJIACCAMU HEOPTAaHUYECKUX COCAUHEHHI.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJICNICHUE CONEpKaHUs KUCIOpPOJa B BO3AyXe, MOIYYEHHE,
coOupaHue, paclio3HaBaHUE U H3YyYEHUE CBOMCTB KUCIOpOJa, HaOIOACHUE
B3aUMOJICMCTBUSI BEIIECTB C KHCIOPOJAOM M YCIOBUA BO3HHUKHOBEHMSI H
npeKpamnieHuss ropeHus (mojkapa), O3HaAKOMJIGHHE C OOpasllaMh OKCHJIOB W
ONMMCAaHUE WX CBOWCTB, IMOJy4YCHHE, COOMpaHWE, pacro3HaBaHHE W H3yUCHUE
CBOWCTB BOAOpO/JA (rOpeHue), B3auMojeicTBUe Boopoaa ¢ okcujaoM meau (II)
(BO3MOKHO HCIIOJIb30BAaHME BHUACOMATEPUAIOB), HAOMIOACHHE OOpa3lOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCII€IOBaHHE OCOOCHHOCTEH pPacTBOPEHHUs BEIIECTB C
pa3IMYHOM PACTBOPHUMOCTBHIO, IIPUTOTOBJIIEHHE PACTBOPOB C OMNPEAEIEHHOMN
MacCOBOM J107Iel pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOJIbI C METAJIAMH
(HaTpeM ©  KajibleM) (BO3MOXKHO HUCIONb30BAaHHUE BUJIEOMATEPUATIOB),
HCciIeIoBaHue  0Opas3sloB  HEOPraHWYECKMX BEUICCTB  pas3iIMYHBIX  KJIACCOB,
Ha0JII0/IeHHe U3MEHEHHUS OKPACKM MHJIMKAaTOPOB B PACTBOPAX KHUCIOT U LIEJIO0YEH,
u3yueHue B3ammojelcTBus okcuaa mend (II) ¢ pacTBopom cepHOl KHCIOTHI,
KHCJIOT C METalUlaMH, pEakIMid HEeWTpaJM3alluu, TOJy4YeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOIO MeTalla JPYyrUM U3 pacTBOpa COJIM, pelIeHUue
IKCIEPUMEHTAILHBIX 3ajad 10 TeMme «BakHellne Kiacchl HEOPTaHHMYECKUX
COCIMHEHM I,

Ilepuoauyecknn 3axkoH H llepuoamueckas cucreMa XHMHYECKHX
ytemenToB JI. U. MenpaeneeBa. CtpoeHue aTtomMoB. XHMH4YECKasi CBA3b.
OxHCcIANTEeIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH



[lepBble MOMBITKK KJIACCH(HUKAIIMM XUMHYECKHX dieMeHTOB. [lonstue o
IpyNnax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMENBbHBIE METAILIbI,
raJloTeHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIE OKCH/IBI
U TUIAPOKCHUIBL.

[Tepuoauueckuii 3axoH. [lepuoauueckasi cucTeMa XUMHYECKUX 3JIeMeHTOB /.
U. MenneneeBa. Koporkonepuomnas W JUIMHHONEpHOAHAas  (opMmbl
[Tepnoauueckon cucrembl xumuueckux anementoB 1. M. Menneneesa. [lepuoambl
U rpynnbl. DU3WYECKUI CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB MEPHOAA U
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sjep. M3oTonbl. DaekTponbl. CTpoeHue
ICKTPOHHBIX ~ 00070YeK aToMOB  mepBbIX 20  XMMHYECKMX  3JEMEHTOB
[Tepuoauueckonn cucrtembl [[. M. MenneneeBa. XapaKTepUCTHKa XHMHUYECKOTO
JIEMEHTA 110 ero nosioxkenuto B [lepuoauveckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUsA pajudyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
META/UIMUECKUX U HEMETAJJIMYECKUX CBOMCTB 110 I'PYIIAM U MIEPHO/IaM.

3nauenue [leproanueckoro 3akoHa u [lepuoauIecKkoi CUCTEMbI XMMHUYECKHUX
NEMEHTOB I pa3BUTHA Hayku M npakTtuku. JI. M. MengeneeB — yd€Hbid u
rpa’kIaHUH.

Xumuueckass cBa3b. KoBajieHTHass (TOJISIpHAst W HEMOJISIPHASI)  CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAS CBS3b.

Cremenb  okucieHus.  OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIC  PEAKIINH.
[Tpouieccrl OKUCIEHU U BOCCTAaHOBIEHUS. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuil IKcnepumenm:

U3ydyeHHe o0pa3loB BEUIECTB METANIOB M HEMETA/UIOB, B3aUMOACHCTBHUE
FHPOKCHAa LIMHKA C pacTBOpPaMU KUCJIOT M LIEJIOYEH, IPOBEICHHE OIBLITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTEJILHBIX  PEaKIMil
(ropeHue, peakiy pa3noKeHUA, COCAMHEHHUA ).

Meosrcnpeomemuunie céasu

Peanuzanus MeXIpeJIMETHBIX CBS3ed MpPU W3YYEHUH XUMHHM B § KJjacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATHUM, SBIAIOIIMXCS CUCTEMHBIMU JUUIA OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0m1e ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAyYHBIH (DaKkT, runoresa, TeopHs,
3aKOH, aHaliu3, CUHTEe3, KiacCU(pUKaLMs, MEPUOJUYHOCTb, HAOJIOJICHUE,
IKCIICPUMEHT, MOJCIIMPOBAHUE, U3MEPECHHE, MO/ICIIb, SIBJICHUE.

du3mkKa: Mmarepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ,
M30TOINbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUN 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BEIECTBA, ra3, (PM3UYECKHUE BEITHMYHMHBI, CIUHULIBI
U3MEPEHHS, KOCMOC, IIJIaHEThl, 3BE€3/1bl, COJIHIIE.

buonorus: porocunTes, Abixanue, ouocdepa.

['eorpadms: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE TMOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecKasi peaKknusi



Ilepuoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. CtpoeHuEe aroMOB. 3aKOHOMEPHOCTHM B U3MEHEHHHM CBOWCTB
XUMHYECKAX DJJIEMEHTOB IIEPBBIX TPEX IEPHUOJOB, Kalus, KaJlblUid MW HX
COCAUHEHUH B COOTBETCTBHU C IIOJOKEHHEM »dJjieMeHToB B Ilepuoaudeckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BMJIbl XHUMHWYECKOM CBSA3M. THUIBI KPHUCTAINIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT THIA KPUCTANIMYECKOU PEIIETKH H
BHJIa XUMHYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYeCKHX BEIecTB. XHMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3JIMYHbBIM KjaccaM HEOPraHU4YECKUX
CoeﬂHHeHHﬁ, FCHETHYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB,

Knaccudukanus XuMU4ECKUX peakini Mo pa3nuuHbIM IpU3HaKam (M0 YUCTy
M COCTaBy YYacCTBYIOIIUX B PEaKIMH BEHICCTB, 1O TeruioBoMy 3ddekty, 1o
U3MEHEHHUIO CTEIEHEH OKUCIICHUS XMMHYECKHX JJIEMEHTOB, [0 OOpPaTUMOCTH, IO
y4aCcTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKHUE peakluu, TEPMOXHUMHUUYECKHE
ypaBHEHUS.

[TonsitTne 0 ckopocTH XHMH4YecKor peakuuu. [loHarne o0 oOpaTMMBIX M
HEOOPAaTUMBIX XUMHYECKUX peakuusax. [IoHATHE 0 TOMOT€HHBIX M IeTepOreHHBIX
peakuusix. [lonstre o karanuse. [lonsitue o xumrueckom paBHoBecuu. DaKTOpHI,
BJIUSIOIIME HA CKOPOCTb XHMHUYCCKOW PEAKIUM M MOJOKCHHUE XHMHUYECKOTO

paBHOBECHS.
OKHCITHTEIbHO-BOCCTAHOBUTENBLHBIE  pEaKIUM,  JJIEKTPOHHBIM  OamaHc
OKHCIIUTEILHO-BOCCTAHOBUTENILHON ~ peakim.  COCTaBlICHHE  ypaBHEHH

OKHUCJIMTEIbHO-BOCCTAHOBUTE/IBHBIX ~ PEAKIUM €  HMCIOJIB30BAHHEM  METO/Ia
3JICKTPOHHOTO OalaHca.

Teopus 2JIEKTPOTUTHUECKON TUCCOIHAIIMU. DIEKTPOJIUTH U HERNEKTPOJIUTHI.
Karnonsl, anvoHbl. MeXaHW3M OUCCOUMANMM BELIECTB C PA3IMYHBIMH BHIAMH
XHUMHYeCKOH cBA3H. CteneHs aucconmanni. CHIIbHEBIE B ClTa0bIe 3JICKTPOJIATHI.

Peakuuu noHHoro ooOMeHa. Y ciioBUsl IPOTEKaHUsI peaKlMil HOHHOro oOmeHa,
MOJHBbIE W COKpalléHHbICE HOHHBIC YpaBHEHMs peakiuii. CBOMCTBa KHUCIIOT,
OCHOBAaHUH W COJIEH B CBETE€ TMPEJACTABICHUH 00 DIIEKTPOJIUTHUYECKOU
nucconuauuu. KayectBenubie peakuuu Ha HOHBIL. [IoHATHE O THAPOIHM3E COMEH.

Xumuueckuil Ixcnepumenm:

O3HAKOMJICHHE C MOJIC/ISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajimasa), CJIOKHBIX BEIICCTB
(x;opuaa HaTpHsl), UCClIe0BaHHe 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3ACHCTBHUS pPa3TMUHBIX (PAKTOPOB, MCCICAOBAHUE OJICKTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, Ipollecca IMCCOLMAIIMM KUCIOT, IIEJIOYEeH W ColieH
(BO3MOXHO  HCIIOJb30BAaHME BHUACO MATEPUAJIOB), IPOBEACHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX — TPU3HAKM  NPOTEKAHUs  peakuMil  HOHHOro  oOMeHa
(oOpazoBaHMe oOcajika, BbIACIEHME Ta3a, o0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIHMTEIBHO-BOCCTAHOBUTEIbHBIX  PEAKIUU
(ropeHue, peakiuu pa3IokKeHUs, COEJUHEHHS ), paclio3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBK KAYECTBEHHBIX PEaKIUi Ha HUOHBI, pEIIECHUE
IKCIIEPUMEHTAJILHBIX 3a/1a4.



HemeTa/liibl H UX COEIMHEHU S

Obmas xapakTepucTuka ramoreHoB. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTerneHn okucieHusa. CTpoeHue M (PU3NYECKHE CBOWCTBA MPOCTHIX
BELIECTB — rajoreHoB. XHMMHYECKHE CBOWCTBA Ha [MpUMEpe XJopa
(B3auMoO/ICHCTBHE € MeETaJUlaMM, HEeMeTaulamu, Iiejo4aMu). XJIO0pOBOAOPO/IL.
CongHas KHCJIOTa, XUMHUYECKHE CBOWMCTBa, TMojydyeHue, npumeHenue. JleWcTrue
XJIOpa U XJOPOBOJAOpPOJAa HA OpPraHu3M 4eloBeka. BakHeiinue Xnopuabl U UX
HaXOXkKJCHUE B TIPUPOJIE.

OOwas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OcoOOEHHOCTU CTPOEHHUS
aTOMOB, XapaKTepHble CTErneHu OkucieHus. CTpoeHue M (PU3MHUECKHE CBOMCTBA
NPOCTBIX BEIIECTB — KUCIOPOJA U Cepbl. AJITIOTPONHBIC MOAU(PHUKALIMK KHCTOpOaA
U cepbl. XUMHUYECKUe cBoicTBa cepbl. CepoBOaOpOAd, CTpoeHue, (puznyeckue M
XHUMHYECKUE CBOicTBA. OKCHUIBI Cepbl KaK MPEACTaBUTENM KHCIOTHBIX OKCHIIOB.
Cepnass kuciora, (HU3AYECKHME W XUMHYECKHE CBOMCTBAa (0OmIHE Kak
MpeJCcTaBUTENsl  Kjacca KUCJIOT U crneuuduyeckue). XHUMHUECKHE peaklUH,
JISKAle B OCHOBE TPOMBIIUICHHOTO CMOCO0a IOJYYEHHSI CEPHOM KHCIOTHI.
[Tpumenenune cepHoit KucaoTbl. CoM CEPHOI KUCIOThI, KAUECTBEHHAs peakuua Ha
cynbbar-uoH. HaxoxzaeHue cepsl u e coemuHeHH B mpupone. XHUMHUECKOE
3arpsi3HEHUE OKPYIKAIIIed Cpejibl COEJIMHEHUSIMH Cepbl (KUCIIOTHBIE JOMK/IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €ro MpeI0TBPAILICHUS.

OOmasa xapakrepuctuka 37eMeHTOB VA-rpynmbl. OCcoOCHHOCTH CTPOCHMA
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHS. A30T, pacnpoCTpaHEHHE B MPHUPO/IE,
duznyecKkue U XUMHYIeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoe. AMMHAK, €To
du3nyeckue U XUMHYECKHE CBOICTBA, NojiydyeHue u nmpuMeHenue. Coyim aMMOHUs,
HX (pU3nyYecKue U XUMHUYCCKHE CBOMCTBA, IIpuMeHeHue. KauecTBeHHAs peakuus Ha
MOHBI aMMOHMSI. A30THasi KMCJIOTa, €€ MnojydyeHue, (pu3nueckue U XUMHYECKHUe
cBoiicTBa (0OlIME Kak TMpEeACTaBUTENs Kiacca KHCIOT M CHEIM(pUIECKHE).
Wcnonb3oBaHue HUATPATOB M COJIEH AaMMOHHMS B KayeCTBE MHUHEPAJIbHbBIX
yno0penuil. XuMUYECKOe 3arpsi3HEHUE OKPYIKAKOIIel cpe/ibl COeIMHEHUsIMU a30Ta
(KUCIIOTHBIC JIOK]HM, 3arpsi3HEHHE BO3/AyXa, NOuBbl U BojaoéMOB). Docdop,
annoTtponHbie Momudukanuu ¢ocdopa, GuzMUecKkne M XMMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopnas kuciaora, Gusndeckue 1 XMMHIECKUE CBOCTBA,
nosydenue. Mcnonbs3oBanue pocharoB B kauecTBE MUHEPAIbHBIX YII00OpEHUI.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnel. OcoOeHHOCTH CTpOEHHUS
aTOMOB,  XapakTEpPHbBIC  CTCICHHU  OKHUCJICHHUA.  YTUICPOA,  aTIOTPOIHBIC
MOAM(UKALIMK, PACOPOCTpPaHEHHE B Mpupoje, (uUMUEeCKue U XUMHUYECKHe
cBoiicTBa. Ancopommsi. KpyroBopot yriaeposaa B mpupoje. OKCHABI yriepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKWUBBIE OPTraHHU3MBbI,
[IOJIy4CHHE WU MPUMEHEHHUE. JKOJIOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yrnepoaa (IV), rumoresa r1700aJbHOrO MOTEIUICHUS KJIUMAaTa, IAPHUKOBBIN
3 dekT. YronbHas KUcaoTa U e€ CoiH, UX (PU3NYECKHe U XUMHUYECKHE CBONCTBA,
NMojyuyeHHe W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Wcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CEIBCKOM
X03siiCTBE.



[TepBoHayagbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX
yriiepoaa (MEeTaH, 9TaH, TUJIEH, allETUIICH, 3TaHOJ, TJINLIEPHUH, YKCYCHAsA KUCIOTA).
[IlpuponHble WCTOYHUKH YTIAEBOAOPOAOB (Yrolb, TPHUPOIHBIA Ta3, He]Th),
IPOAYKTHI MX MepepadoTku (OC€H3HMH), UX POJb B OBITY U INPOMBILLICHHOCTH.
[ToHsiTHe 0 OMONOrUYECKH BaXKHBIX BEILECTBAX: JKUpaXx, Oelikax, yIjeBojax — U UxX
poiM B JKM3HM HeJoBeka. MarepuanbHOe €IMHCTBO OPraHUYEeCKHX W
HEOPTraHUYE€CKUX COEAUHEHHH.

KpemHuuii, ero ¢Qusnyeckue M XUMUYECKHE CBOICTBA, TMOIyYE€HUE U
npuMmeHenue. CoeluHeHUs: KpemHusi B rpupoae. OOwwme npeacrabieHus o0
okcuae kpemuus (IV) u kpemuueBor kuciore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITY, B MPOMBIILICHHOCTH. BajkHeHIIne CTPOUTENBbHBIE MaTepHasbl: KepaMHKa,
CTEKJIO, 1IeMeHT, O0eToH, xkene300eroH. [Ipobnemel Oe30MacHOro MCHOIb30BaAHUS
CTPOUTEIbHBIX MATEPHUAJIOB B IIOBCEHEBHOM KU3HH.

Xumuueckuit 3xcnepumenm:

H3yueHHe oOpa3lloB HEOPraHMYECKHX BEILECTB, CBONMCTB COJITHONW KHUCIOTHI,
NPOBEACHHE KAUECTBEHHBIX PEaKIMii HA XJIOPHA-MOHBI M HAOIIOJCHNE TIPU3HAKOB
UX TPOTEKAHHs, OMBITHI, OTpakaromme (U3MYECKHEe W XUMHYECKHE CBOHCTBa
rajJlor€HOB U UX COEIUHEHUN (BO3MOYKHO HCIIOJIb30BAaHHUE BUIESOMATEpPUAIIOB),
O3HakomyieHWe ¢ oOpa3naMud XJIOPUAOB (TaJIOT€HUJIOB), O3HAKOMIIEHHUE C
oOpazumamMu  ceppl M e  COCIMHEHUAMH  (BO3MOKHO  MCIIOJIb30BaHUE
BUICOMATEPHUAIIOB), HAOJII0IGHUE Tpolecca OOyrIMBaHusA caxapa Moj JIeHCTBHEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCIOTBI, H3y4YEHUE XHUMHYECKHX CBOICTB
pa30aBIIeHHO CEpHOI KUCIOTHI, TPOBEICHUE KaUeCTBCHHON peakIny Ha Cyibdar-
MOH M HaOJIOJIEHHE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3HMYECKUMH
cBoiicTBaMU aszoTra, ¢ochopa M HX COCAMHCHHH (BO3MOKHO HCIIOJIb30BaHUC
BUJIEOMATEPUAJIOB), 00pa3namMu a30THBIX U (HochOpHBIX YI00peHHH, MoayUeHue,
coOMpaHue, pAcloO3HaBaHWE W HW3YYCHHE CBOWCTB aMMHaka, MPOBEICHUE
Ka4eCTBCHHBIX pEakKIMii Ha MOH aMMOHHUA M (ocdar-uoH U U3YYCHHUE TTPU3HAKOB
UX MPOTEKAHUS, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C ME/IBIO
(BO3MOXKHO UCII0JIb30BAHUE BUJIEOMATEPUAJIOB), U3y4YCHUE MOJIeIIen
KPUCTAUTMYECKMX pPemEToOK anmasa, rpadura, QynnepeHa, O3HAKOMIIGHHE C
IpPOIECCOM  aACOPOIMH pPacTBOPEHHBIX BEMISCTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOICTBOM TPOTHBOra3a, MoJyuyeHHe, cCOOMpaHue, pacro3HaBaHUE U U3YUCHHE
CBOMCTB YIJIEKHUCIIOIO Ta3a, MPOBEICHUE KAYE€CTBEHHBIX pEaKMid Ha KapOOHaT W
CUJIIMKAT-UOHBl W H3YUYCHHME MPHU3HAKOB HX TNPOTCKAHUs, O3HAKOMJICHHE C
MPOAYKIMEN CHJIIMKATHOM IIPOMBIIUIEHHOCTH, PEIIECHHE DSKCIIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHenmme HeMeTalluIbl U X COCTUHEHUSY.

MeTta/nibl 1 UX COeIMHEHHU S

OO1as xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
X nosnoxeHuss B Ilepuonuueckoil cucreMe xumMuueckux snemeHtoB /I .
MenjieneeBa u ctpoenusi aromoB. CTpoeHue MetaioB. Merauyueckas CBs3b U
METAIIMYECKAasd  KPUCTA/UNIMYECKasg  pPEIIETKA.  JNEKTPOXUMUYECKHMH  PAl
HanpspkeHu metaiuioB. Ou3znueckue U XMMHUYECKUe cBoicTBa MeTtauioB. O0mue
crocoObl moyueHust MetamwioB. [loHsTHE O KOPpPO3UM METAaJLIOB, OCHOBHBIE



CrocoObl 3aumThl MX OT Koppo3uu. CrnaBel (CTajib, YyryH, AHOPATIOMHUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIILIICHHOCTH.

Illenounble meTamiel: nosoxkeHnue B [lepuognyeckol cucreMe XMMHUYECKHX
aemeHToB . M. MeHaeneesa, CTpoeHHEe UX aTOMOB, HaXOXIEHHE B IPHUPO/IE.
Du3MYecKUe U XMMHUYECKHEe CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUAbl U
THAPOKCH/IBI HaTpuss M Kajaus. [IpyMeHeHWe IIENOYHBIX METaUIOB W HX
COCIMHCHHH.

Illenouyno3eMenpHbIE METAUIBl MAarHUid M KaJdbLMH: MOJIOKEHHUE B
[Tepuonuueckoii cucreMe xumudeckux siaemeHtoB Jl. M. MengeneeBa, ctpoeHue
MX aTOMOB, HaAXOX/ICHUE B npupojie. Puznveckue U XUMHUYCCKUE CBOMCTBA MAarHus
U Kajbliusa. BaxHeilnme coeIvHEHHMs KanblUs (OKCHA, THAPOKCHI, COJIH).
JKECTKOCTH BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmoMuHAN: ookeHue B [leproanveckoi cucTeMe XuMHYECKHX JIEMEHTOB
JI. . MenneneeBa, CTpOEGHHUE aToma, HaxOXJAeHHE B rpupoae. Ou3nyeckue u
XUMHYECKHE CBOHCTBA aIFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCHIA
AJTFOMUHMS.

Keneso: nonoxenue B [lepuoguueckon cuctemMe XMuMHUECKHX 2J€MEHTOB /1.
H. MengeneeBa, CTpOEHHE aTOMa, HAXOXKICHHE B Tmpupone. Pu3nyeckue u
XUMHUECKHE CBOUCTBA xkele3a. OKCHIbL, THIPOKCUbI U conu xkene3a (II) u xenesa
(I1I), ux coctaB, cBOMCTBA M MOJTYUYECHHUE.

Xumuueckui IKcnepumenm:

O3HAKOMJIEHHE C oO0pasllaMM MeTaJIOB M CIUIABOB, MX (DU3MYECKUMHU
CBOMCTBAMHU, M3YYEHHE  PE3YIBTATOB KOPPO3UHM  METAUIOB  (BO3MOYKHO
UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBHSA OKCH/IA
KaJbliKs U HATpUs C BOAOM (BO3MOKHO MCIIOJb30BAHUE BHACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOIbI, NPOIIECCa TOPEHHUS KeJe3a B KUCIOPOoae
(BO3MOYKHO  HCIIOJIb30BaHHWE  BHICOMATEPHAIIOB), TPHU3HAKOB  MPOTCKAHUA
Ka4€CTBEHHBIX PEAKIIMi Ha MOHBI: MAarHWs, KaJIblUA, aJIIOMHUHUA, 1IMHKA, KEle3a
(IT) u xenesa (II), mexu (I1), HabarOAEHHE U OMKMCAHKHE IPOLIECCOB OKpalIUBaHUS
[UIAMEHU WOHAMM HaTpHs, Kanusd M Kaiubliusg (BO3MOXKHO HCIIOJb30BaHUE
BHICOMATEPUAJIOB), MCClIeIoBaHHE aM()OTEPHBIX CBOMCTB IMAPOKCHIA ATIOMUHUA
U THAPOKCHAA LMHKA, PEIIEHUE YKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxuenmue
METAJJIBI M UX COSTUHEHHS.

XUMHS M OKPYAKAOIIAs cpeaa

BemecTtsa u Marepuanbl B IIOBCEHEBHOM »XU3HH 4YesoBeKa. besoracHoe
MCIOJIb30BAaHME BEIIECTB U XMMHMUYECKUX peakuuil B ObITy. [lepBas momouis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYIKalIIeHd cpelbl (MpenenbHas 10IMycTUMas
KOHIeHTpauus Bewects, gaiee — [IJIK). Ponb XUMUU B pelIeHUH dKOJIOTHYECKUX
pooJIEM.

Xumuueckuit IKcnepumenm:

M3y4YeHHE 00pa3lloB MaTepHajoB (CTEKIIO, CIUIaBbl METAIIOB, TOJHMEPHBIC
MaTepHuabl).

Meosicnpeomemmnuie césasu



Peanusanus MeXnpeAMETHBIX CBA3CH NpH M3ydyeHMHM XuUMUU B 9 kiacce
OCYILIECTBIIICTCS 4Y€pe3 HCIOIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W MMOHATUHN, SBISIOUIMXCS CUCTEMHBIMH IUIS OT/ICNbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0111Me ecTeCTBEHHO-HAYUYHbIe TOHSITUS: HAyuyHbIH (DakT, rUIoTe3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiIaccu(ukaums, TMEepPUOAUYHOCTb, HaOII0ICHHE,
IKCTMIEPUMEHT, MOJCIUPOBaHHE, HW3MEPEHUE, MOJEb, SBICHHE, MapPHUKOBBIN
3¢ (heKT, TEXHOJIOT S, MATEPUAITBI.

dusmka: Marepus, aTroMm, OJJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH]I,
M30TOIBl, PaJMOAKTHBHOCTb, MOJICKYJA, NICKTPUYCCKUI 3apsij, MPOBOJHUKH,
MOJYNPOBOAHUKH, JAUAJIEKTPHKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoOe COCTOSIHUE BEILleCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KPHCTAITHYECKAs
peméTka, CIUIaBbl, (PM3UUECKUE BETMYMHBI, €AUHHIIBI W3MEPEHUs, KOCMHYECKOEe
IPOCTPAHCTBO, IUIAHEThI, 3B€3/1b1, COJIHLIE.

buonorus: ¢orocunTes, JapixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpaIbHbIE
y100peHMs, MUKPO3JIEMEHTBI, MaKPO3JIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHbIE MOPOIDI,
T0JIe3HbIE UCKOMAeMBbIe, TOTIHBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE pe3yNbTaThl OCBOEGHHUS IPOrPAMMbI  OCHOBHOI'O 0O0IIero
oOpa3oBaHHs JOCTHralOTCs B Xoje OOyuyeHUs XMMHUH B €JMHCTBE Yy4eOHOH u
BOCIUTATEIbHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMH POCCHMCKUMHU
COLUOKYJIbTYPHBIMU M JAYXOBHO-HPaBCTBEHHBIMU ILIEHHOCTAMH, MPUHATHIMH B
ofllecTBe MpaBWiaMd M HOPMAMHU I[OBEJEHUS M CIOCOOCTBYIOT mpolieccam
CaMOIMO3HAHWs, CAMOPAa3BUTHUS U COLMAIM3AIUU O0yYarOIIHXCS.

JInuyHOCTHBIE  pe3yabTarbl  OTPaXKalOT  TOTOBHOCTH  OOYy4YarOIMXCH
PYKOBOJCTBOBAThCA CHCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OpHEHTAUUA H
pacIIMpeHHE OMbITa AEATETLHOCTU HAa €€ OCHOBE, B TOM YUCIIE B HACTH:

1) naTpHOTHYECKOTO BOCIMTAHMSI:

LICHHOCTHOT'0 OTHOILUCHHS K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUUCCKOMY
U HAy4YHOMY HaCJIeJWI0, TIOHUMaHUA 3HAYEHUS XUMHYECKOM HAayKH B IKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CMOCOOHOCTH BIAJAETh AOCTOBEPHON WHGMOpMamueii o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITHAX MHPOBOM W OTEYECTBEHHOM XHMMUH,
3aHHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U O0IIIECTBa;

2) rpak/1aHCKOro BOCIIUTAHMS :

MPEJICTABJICHUSI O CONUAJBHBIX HOpPMax M TpaBWIaX MEXKIMIHOCTHBIX
OTHOUICHUH B KOJUICKTHBE, KOMMYHHKATHBHONW KOMIICTEHTHOCTH B OOIICCTBEHHO
MOJIE3HOM,  y4eOHOHUCCIIEIOBATENbLCKOM, TBOPYECKOM ¥ JPYIMX  BHJAX
JIeSITEIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOM MAEATEIIbHOCTU MPH
BBITTOJIHCHHH y‘iC6HbIX, I[TO3HaBaTCIIbHBIX 3aJa4Y, BbLINIOJHCHHH XHMHYCCKHX
IKCIIEPUMEHTOB, CO3JJaHUU YUEeOHBIX MPOEKTOB, CTPEMIIEHUS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIM B TIpPOIECCE OTOW Y4eOHON JeATENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEAEHME W TIOCTYIIKH CBOUMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHHUS

MHUPOBO33PEHYECKHUE TIPEJICTABIICHNUS O BEIIECTBE M XHMHWYECKOW pEeaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTABIAIOIINE
OCHOBY [l TIOHUMAHUS CYIIHOCTH HAYYHOW KApTHHBI MHUpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBSI3SIX 4YEJIOBEKAa C
[IPUPOTHON CPE/I0H, O POJIU XUMUHU B O3HAHUM ITHUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIC MOTHBBI, HAMIPABJICHHBIC HA MOJYYCHHE HOBBIX 3HAHHUH IO
XMUMHH, HEOOXOoauMble N 00bscHeHHs HaONI0laeMbIX MPOLECCOB U SIBJICHUH,
T03HABATEIbHOW, MH(QOPMAITMOHHOW W YHTATEIBCKOW KYJIBTYpPHI, B TOM YHCIC
HaBBIKOB CaMOCTOATEIBHOW palboOThl ¢ YYEOHBIMM TEKCTAMH, CHPaBOYHOU
JUTEPATYpOM, JIOCTYIHBIMH TEXHUYECKUMHU CpeACTBAMU  HMH(POPMALIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOy4YeHHMIO M TI03HAHHIO, JII0003HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHL K caM0ooOpa30BaHHUIO, TPOCKTHOM M UCCIECAOBATEIbCKOU
JIeSTeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANPABIEHHOCTU WU YPOBHSI OOyYEHHS B
JIalIbHEHIIIEM;



4) popMHPOBAHUS KYJIBTYPbI 310POBbSL:

OCO3HAHME 1IEHHOCTU JKWU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
37I0POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 KW3HH, OCO3HAHUE TIOCIEICTBANH H
HEIPUSITUE BPEIHBIX NMPUBBIYCK (YHOTPEOJICHHS alIKOTOJIsl, HAPKOTHKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIOJICHUS TpaBUJl  O€30MacHOCTH TMpU  OOpallleHUH C
XMMHYECKUMH BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

S) TPyA0BOIro BOCIMTAHUSA:

UHTEpPEC K NMPAKTHUECKOMY U3YUYeHHUI0 npodeccuii ¥ Tpyaa pa3audyHoro poja,
YBaXKEHUE K TPYAY U pe3ysbTaTam TPYIAOBOM [IE€STEILHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMCHCHHUSA MPEJAMETHBIX 3HAaHUH MO XUMHH, OCO3HAHHBIH BBLIOOD
MHANBUAYATLHON TPACKTOPUH MPOAOKCHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPeOHOCTEH,
YCTEIHOW TPOoheCCHOHATBHON IEATETFHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHM,
rOTOBHOCTbH a/IalITUPOBATHCS B MPOPECCHOHAIIBHON CPEJIE;

6) PK0JIOTHYECKOro BOCIIHTAHMS

IKOJIOTHUECKH IIE€CO00pa3HOE OTHOIIEHHWE K TIPHUPOJEC KaK HCTOUYHMKY
KM3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMSI, IOHUMAHKUE LIEHHOCTH 30POBOTO U
Oe3omacHOro oOpa3a JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3/0POBbIO, OCO3HAHWE LEHHOCTH COOJIKOIEHUS
npaBui 6€30I1aCHOIO MOBEACHUS TP paboTe C BEILIECTBAMU, a TAKIKE B CUTYaLUsAX,
YIPOKAIOUINX 3I0POBbIO U KU3HH JIIOJICH;

CIOCOOHOCTH MPUMEHSATHh 3HAHHUS, MOJy4YaeMble NIPH U3YYEHUH XUMUHU, IJId
pEIICHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOIHON CPEHOA, /IJIsl MOBBIIIECHUS
YPOBHSI  DKOJIOTMYECKON  KYJIbTYpbl, OCO3HaHMs IJ100aJbHOrO  Xapakrepa
IKOJIOTMYECKUX MMpo0JieM U IyTed MX peLICHHUs ITOCPEJACTBOM METOAOB XHMHH,
9KOJIOTHIECKOTO MBIIUIEHHS, YMEHHUSI PYKOBOJICTBOBATHCS MM B MO3HABATENILHOM,
KOMMYHHUKATUBHOU U COI[MAIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3VYJIBTATHI

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBIJIEISIOT 3HAUUMBbIE JUIS
(OpMHUPOBAaHUS MHUPOBO33PEHUs OOILIEHAyuyHble TMOHATHUSI (3aKOH, TeEOpus,
NPUHIINI, TUTIOTE3a, (PaKT, CHCTEMa, MPOIIecC, IKCIIEPUMEHT U JPYToe.), KOTOpPhIE
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEaMETaxX U TO3BOJAIOT Ha
OCHOBE 3HAHUU U3 ATUX MpeaMeToB (OPMHUPOBATH MPEACTABICHUE O I[ENOCTHOMN
HAyYHOU KapTHUHE MHUpA, U YHUBEPCaAJbHbIC yueOHbIe JeicTBUs (I103HABATEIIbHBIE,
KOMMYHUKATUBHbBIC, PEryJsATUBHBIC), KOTOpbIE 0O0eCneYuBarOT (OPMUPOBAHUE
rOTOBHOCTH K CaMOCTOSITEIbBHOMY IUTAHHUPOBAHUIO M OCYIIECTBIEHHIO y4eOHOM
NEeATENBHOCTH.

Ilo3naBare/ibHbIe YHHBEpPCAJIbHbIE yYeOHbIe JeHCTBHS

ba3oBble 1oruvyecKkue JeiicTBUA:

YMEHHSI HCIOJIb30BaTh IMPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUH: PACKPBIBATh CMBICI XMMHYECKMX TMOHATUH (BBIICIATH MX XapaKTEepHbIE
NpPHU3HAKH, YCTAaHABIMBATh B3aUMOCBA3b C APYTUMHU TMOHATHUAMH), MCIOJb30BATh
TIOHSITHS [IJIsl OOBSICHEHUSI OTACIBbHBIX (DAKTOB U SBIIEHUN, BHIOUPATh OCHOBAHUS U
KpUTEPUM JUIsl KilacCU(PUKalMU XUMHYECKUX BEIIECTB U XHMUYECKHUX PEeaKiuii,
YCTaHaBIIHBaTh IIPHYHUHHO-CICACTBCHHBLIC CBA3H MCKIY 06"bCKTaMH H3Y4YCHHA,



CTPOMTD JIOTUYECKHE pacCyk/1eHUs (MHAYKTUBHBIC, JAeTyKTUBHBIC, 110 aHAIOTHH),
JIENaTh BBIBOJIBI U 3aKJIIOYEHHS;

YMEHHE TPUMEHATH B TMIPOIECCE IO3HAHUSA TOHATUA (NIPEOMETHBIE |
MeTallpe/IMEeTHbIE), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEeMble B XUMUHU,
MpeoOpa3oBbIBATH IIMPOKO MPUMEHSIEMbIe B XUMHHU MOJI€JIbHBIC MPEICTABICHUS —
XUMHYECKMH 3HaK (CHMBOJI 3JIeMEHTa), XUMHU4YecKas ¢opmylia U YpaBHEHHE
XHUMHYECKON peaklMy — MPH PEIICHUH y4eOHO-03HABATEIBHBIX 33/1a4, C YIETOM
TUX MOJEIBHBIX MPEICTABICHHUI BBISBIISITE U XapaKTePU30BATh CYIIECTBEHHbIE
IIPU3HAKU U3YYaE€MbIX OOBEKTOB — XUMHYECKUX BEIIECTB U XMMUYECKUX PEaKIIHi,
BbUIBJIITH  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJICTBEHHbIE CBS3M W
MTPOTHBOPEUHS B H3YHAEMBIX TMPOLIECCax U ABJICHUSAX.

BbazoBbie ucciie1oBaTe/IbCKHe JeiCTBHSA:

YMEHHE HCIIOJb30BaTh IOCTABIEHHBIE BOIPOCHI B KA4E€CTBE HHCTPYMEHTA
[O3HAHMS, a TaKK€ B Ka4eCTBE OCHOBbI Uil (DOPMHUPOBAHUS THIIOTE3bI IO
MPOBEpPKE MPaBUILHOCTU BBICKA3bIBAEMBIX CY3KJICHMUIA;

NpuOOpeTeHNe OmNbITa MO IJIAHMPOBAHHUIO, OPraHW3alUdXd W TPOBEIACHHUIO
YYEHHYECKUX OJKCIEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIFHO TPOTHO3UPOBATh €T0O Pe3ysbTaT, (OpMYyIUpOBaTh 00OOIICHUS U
BBIBO/IBI 110 pPe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEJOBAHUS, COCTABIISITH OTUET
0 IpojIeJIaHHO# padorTe.

Pabora ¢ ungopmanmei:

yMEHHE BBIOMpaTh, AHAJIM3UPOBATHL M HHTEPHPETUPOBATH HHOOPMAIUIO
pa3NMUYHBIX BUAIOB M (DOPM MPEACTABICHUS, MOTYIAEMYIO0 U3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIOMYJISIpDHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocodusi, pecypcol MHTEpHETA), KPUTUUYECKH OLICHUBATH IPOTUBOPCUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE TPUMEHATH pa3NuYHBIC METOJBI U 3alpOCHl MPU TOMCKE W OTOOpE
UH(POpPMAIIM W COOTBETCTBYIOIIMX MAaHHBIX, HEOOXOMAMMBIX IS BBITOTHCHH
y4eOHBIX U M03HABATENbHBIX 3a/1au ONPeeNIEHHOTO THUIA, IPUOOPETEHHE ONbITA B
o0JlacTM  MCMOJIb30BaHUS  UH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOH aKTHBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOAITEILHO BBIOMpATh ONTHUMAIBHYIO GOpMY MpeAcTaBIeHUA HHYOPMALIHH U
WJUTFOCTPUPOBATh pENIaEMbIE 3aJlauyd HECJIOKHBIMU CXEMaMH, IHarpaMMamH,
JIpyrumMu popmamu rpauKud U UX KOMOUHAIUSIMU;

YMEHUE HCMOJIb30BaTh M aHAJIU3MpOBaTh B Mpollecce Y4UeOHOW H
UCCIIe/I0BATENBCKON JeSTeNbHOCTH HH(OPMALMIO O BIMSHHUU IPOMBIIUIEHHOCTH,
CENBCKOI0 XO35MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIECH NPHUPOIHOIM
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEPCAJIbHbIC YUeOHbIe 1eiicTBUSA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XOJe Aauanora U (Miad) JUCKYCCHM) T10
CymiecTBy  OOCyKTaeMoi  Tembl, (OpPMYJIUPOBATh CBOM  MPEITIOKEHUS
OTHOCHUTEIIBHO BBIMIOJHEHHUS MPEMAJIOKEHHON 3a1a4H;

YMEHHSI  MPEJICTaBIATh  IOJYYEHHbIE  pe3yjbTaTbl  MO3HABATEIBHOMN
JIEATEIbHOCTH B YCTHBIX M [HChbMEHHBIX TEKCTAX; JelaTh MPE3EHTAINIO



pe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOIrO 3KCHEepUMeHTa (J1abopaTopHOro OImbITa,
7abopaTopHOii pabOTHI MO MCCAEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTa);
yMeHUsl y4eOHOro COTpyJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[I03HABATEJIBHOM M MCCIEJOBATEIILCKON  JAEATENIBHOCTU  IpPH  PELICHUH
BO3HUKAIOIIMX MpobiieM Ha OCHOBE yuéra OOLIMX MHTEPECOB M COIVIACOBAHUS
no3uimii (o0cykaIeHusl, OOMEH MHEHHMSIMH, «MO3TOBBIE HITYPMBI», KOOpIMHALH
COBMECTHBIX JCHCTBUM, OMNpEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOHN paboThI U JAPYTHE).
PerynsiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE NelCTBUS:
YMEHHE CaMOCTOSATEIBbHO OINpEAC/ATh LEJIH JEATEIbHOCTH, IJIAHWPOBATh,
OCYIIECTBIIATE, KOHTPOJUPOBATE U NPH HEOOXOAMMOCTH KOPPEKTHPOBATL CBOIO
NesTeIbLHOCTh, BIOMpaTh Hanbonee 3ppexkTuBHbIE CTOCOOBI peleHusi yueOHbIX U
MO3HABATENBHBIX 3a/lady, CaMOCTOSATEIBHO COCTaBISATh WA KOPPEKTHPOBATH
NPEIJIOKEHHBIA  QJITOPUTM  JIEUCTBUM TPU  BBHIMOJHEHUH 3aJlaHUd ¢ y4ETOM
MOJy4eHUs HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEaKIUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3yJibTara 3asBJICHHOM LEIU, YMEHHE
MCI0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3a/IaHUI.
INPEAMETHBIE PE3VYJIbTATHI
B cocraBe mpeAMETHBIX pe3yJbTaTOB 110 OCBOGHHUI 00SA3aTEIILHOrO
COJICp)KaHMsI, YCTAaHOBJIEHHOTO MAaHHOM (enepanbHOM padodel MporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYAalOIIMMHCA HAay4YHBbIC 3HAHHSA, YMEHHUS W CIOCOOBI
JnedcTBUil, crneuuduueckue Ui OpeAMETHOM oOmactu  «XHUMHMS», BH/bI
NESATEILHOCTH MO  TOJYYEHHUIO HOBOTO 3HAaHWUS, €ro HUHTEPHpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3JIMYHbIX Y4eOHbIX U HOBBIX CUTYalUsX.
K koHuy 00yuenus B 8 Ki1acce rpeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTpakaTh CPOPMHUPOBAHHOCTH Y 00YyHAIOIIUXCS YMEHUIA:
® pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOQHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHASL ATOMHAS U
MOJIeKYJISIpHasl Macca, KOJIMYEeCTBO BeIIecTBa, MOJb, MOJSpHas Macca,
MaccoBas J0JIsi XUMHYECKOTO JIEMEHTA B COCJAMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHMCIIOTa, OCHOBAHHE, COJIb, JJEKTPOOTPULATENBHOCTb, CTENEHb
OKHUCJICHMS, XUMUUYECKasi peakius, KiacCUhUKAIMSA peakiui: peaxkiuu
COE/IMHEHUS, PEAKIUU PA3IOKEHHUs, PEaKUUU 3aMEIIECHUs, pPEeaKIUuu
oOMeHa, 7K30- M 3HJOTCPMUYCCKHUE PeaKlMU, TEIUIOBOH 3P (EKT peakiinu,
AAPO aTtoMa, 3JCKTPOHHBIM CJIOH aToMa, aTOMHas OpOWTal b, paauyc
aToMa, XMMHYecKasi CBSI3b, MOJIIPHAA U HETOJSPHAs KOBAJICHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PAaCTBOP, MaccoBas JOJS BEIIECTBa
(mporeHTHAs KOHLEHTpAIUsi) B PACTBOPE;
® WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKUX [IOHATHH H
NPUMEHSTH TH MMOHATHS MPU ONMCAHUM BEIIECTB M MX MPEBPAILICHHIA;

® JCNONb30BaTh XUMMYECKYIO CUMBOJMKY [UIsI COCTaBieHHs (opmyn
BEIIECTB U YPABHCHUI XUMUYECKUX PEAKIUN;

® OmpeensATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIHHEHHUSX,
CTCTICHb  OKHCJICHHA  DJIEMEHTOB B  OHMHApHBIX  COCOUHCHMSIX,



MIPUHAJIEKHOCTh BEIIECTB K OIPEICIEHHOMY KIACCy COEIMHEHHH I10
dopmynaM, BHI XHMHUYECKOH CBS3M (KOBAJICHTHAs W WOHHAsA) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh c¢wmbici [lepuoandeckoro 3akona JI. WM. Menjaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB
XMMHMYECKHUX JJIEMEHTOB OT MX I0JIO)KeHUs B Ilepumommnueckon cucreme,
3aKOHOB COXPaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTrajpo;

ONKCHIBATL M Xapakrepu3oBaTh TabMuuHyw Gopmy [lepuoaunueckoit
CUCTEMBbl XHMHYECKHX OJJIEMEHTOB: pa3iuyarTh MOHSITHUS «IJIaBHAs
noarpynmna (A-rpynma)» u «mobounas moarpymnmna (b-rpynma)», maneie n
OoJbIINE TIEPHUOMIBI, COOTHOCHUTH 0003HAYCHHs, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonnyeckas cucrema xumuueckux osnemenros JI. .
Menzeneesa» € UYHMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB
XMMHYECKHX IEMEHTOB (COCTaB M 3apsAJl sAApa, 00IIee YUCI0 JIEKTPOHOB
U pacrpeiesieHue UxX Mo SNEKTPOHHBIM CHOSIM);

KIacCU(UIIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMYEeCKUEe BEIleCTBa,
XUMUYECKUE peakiuu (M0 YUCIY W COCTABY YYAaCTBYHOIIMX B PEaKIIUU
BEIIECTB, M0 TeroBomy 3hdexry);

XapakTepHu30BaTh (OMUCBHIBaTh) OOIIME XHMHYECKHME CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTHM TPOTEKaHHSA XUMHYECKHUX TPEBpPAICHHUH B
pPa3IUYHBIX YCIOBUSX;

BBIUMCIISATh OTHOCUTEIBHYIO MOJICKYJSPHYHO M MOJSIPHYKO — MaccChl
BEIIECTB, MAaCCOBYH) JIOJKO XHUMHYECKOro J3jeMeHTa 1o dopmyle
COECIMHEHUSA, MAaCCOBYIO IO BEIIECTBA B PaCTBOPE, IPOBOJAUTH PACHETHI
M0 YPaBHEHHUIO XUMUYECKON peaKIuu;

NPUMEHSTh OCHOBHBIEC OMNEPAI[HH MBICIUTEILHON JAESTENIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTEMATH3AlMI, KIacCU(DUKALIHIO,
BbISIBJICHUC TIPUYUHHO-CJICJICTBECHHBIX CBS3€H — ISl U3YYCHHSA CBOWCTB
BEIICCTB W XUMHYECKUX PEaKUMM, eCTeCTBEHHO-HAYYHBIC METObI
No3HaHUsl — HAOII0/IeHHWe, W3MEPEHHUE, MOJACIMUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN );

clieloBaTh  MpaBWJIaM  IOJIb30BaHUSI ~ XUMHMYECKOW  NOCYJI0l u
1abopaTopHBIM  000pPYIOBAaHHMEM, a TaKXKe TMpaBuiIamM oOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HMHCTPYKIMSMU IO  BBIMOJTHEHHUIO
1abopaTOPHBIX XUMHUYECKUX OMBITOB [0 TOIY4YEHUIO U COOMpaHUIO
ra3oo0pasHbiX BelECTB (BOAOPOJA W KHCIOPOIA), HMPUTOTOBICHUIO
pacTBOpPOB C ONPEACICHHOW MAacCOBOM JIOJIEH pacTBOPEHHOIO BEIIECCTBA,
I'IJTaHHpOBaTb H NMpOBOJIHUTH XUMHYECCKHE SKCICPUMEHTHI 1o
pacno3HaBaHMIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, heHonbTaneHH, METHIIOPAHK U APYTHE).



K koHiy 00yuenus B 9 kiiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpakaTh C(POPMHUPOBAHHOCTE Y O0YUAIOMIMXCS YMEHUIA:

pacKpbiBaTh CMBICII OCHOBHBIX XWMHUYECKMX TOHATHI: XUMHYECKHI
3JIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHMOH, IPOCTOE BENIECTBO,
CJIOJKHOE BEIIECTBO, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTb, CTEIEHb
OKHMCJIEHHUS, XUMHUECKas peakilms, XUMHUYecKas CBA3b, TEIIOBOM 3(PdexT
peakuuu, MONb, MOIAPHBIH  00BEM,  PAacTBOp,  DJIEKTPOJIHTHI,
HEDJIEKTPOIUTHI, JNEKTPOIUTUYESCKAsT AUCCOLMALNS, PEaKUUd HOHHOTO
oOMeHa, Karaiu3aTtop, XUMUYECKOe paBHOBecue, oOpaThmbie U
HEOOpaTUMbIC pPEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKI[1H,
OKHUCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIECHHE W BOCCTAHOBJICHHE,
amoTponusi, aMpOTEepHOCTb, XMMHYECKasl CBS3b (KOBaJleHTHAs, MOHHAs,
METAJLINYECKas), KPUCTAJUIMUECKas pEIIETKa, KOppO3usi METallIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOH peakiM, IMPeAesIbHO JOMyCTUMAast
koHuentpauus [1JIK Bewecrsa;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX TOHSATHH U
NPUMEHSTh 3TH IMOHSATHS IPU ONUCAHUH BEIIECTB M UX MTPEBPAILIEHHUIA;
UCIIOJIb30BaTh XMUMHYECKYK) CHMBOJIUKY [UJIsi cOcTaBiieHUs: (opmy
BCIIIECTB U YPABHCHUN XMMUYCCKUX PECaKIIUM;

OMPECHATH BAJICHTHOCTb U CTEMEHb OKMCICHUSI XUMHUYECKUX YIEMEHTOB B
COC/IMHEHUSX Ppa3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeeIEHHOMY KJIacCy COeIMHEeHUuM no Gdopmyiiam, BHI XUMHUYECKOM
CBA3M (KOBAJICHTHAs, MWOHHAs, METallIMYecKas) B HEOPraHMYECKHX
COCAMHEHMAX, 3aps] MOHA MO XMMHUYECKOH (opMmylie, XapakTep cpeabl B
BOJIHBIX PAacTBOpPaX HEOPraHUMYECKUX COEJUHEHHUH, TUI KPUCTAIMYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbicn [lepuogumyeckoro 3akona J[. M. MenneneeBa u
JCMOHCTPUPOBATh €ro IMOHUMAHHE: OIMCHIBATL M XapakTepU30BaTh
Tabnuunyo ¢opmy I[lepuoandeckoil cHCTEMbl XMMHUYECKHX 3JI€MEHTOB:
pa3nuyaTh TOHATHS «rJaBHas mnoarpynmna (A-Tpynma)» U «mo0o4dHas
noarpynna (b-rpynma)», Manesie ¥ OOJBIIME NEPHOABI, COOTHOCHUTH
0003HaUYeHUsl, KOTOpblE HUMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YHMCIOBBIMM  XapaKTEPUCTUKAMHM  CTPOCGHHUSI  aTOMOB  XHMMUYECKHX
3J€MEeHTOB (cocTaB M 3apsAa  fAapa, oOmiee 4YWCI0 3JIEKTPOHOB U
pacmpeAeneHne HX MO JJACKTPOHHBIM CJHOAM), OOBACHATL 0O0mHKe
3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB DJIIEMEHTOB U UX COEJUHEHUN B
npejiesiax MajiblX MEPUO/I0B U TJIABHBIX MOATPYI ¢ YY4ETOM CTPOCHHS UX
aTOMOB;

KIacCU(ULIMPOBATE XUMHUYCCKHUE 3JIEMEHTBI, HCOPraHMYECKUE BEIECTBA,
XUMHUYECKHUE PEaKkiuu (M0 YUCITY W COCTaBY YYAaCTBYHOIIMX B PEaKIUU
BEIIECTB, 0 TEIJIOBOMY 3(P(deKTy, 10 U3MEHEHUI) CTENEHEU OKHUCIICHHS
XUMHYECKHX 3JIEMCHTOB);

XapaKTepru30BaTh (OMUCHIBATL) OOIME M CHCHU(PUICCKHE XUMHYCCKUE
CBOIMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKIas ONUCAaHUE



[IPUMEPAMH MOJIEKYJISPHBIX W HOHHBIX YPAaBHEHUHM COOTBETCTBYIOILMX
XUMUYECKUX PEAKLUI;

COCTaBJIATh YPABHEHUS JIIEKTPOIUTHYECKOM UCCOIUAIUN  KUCIIOT,
1IeJIOYEH M COJIEH, MOJIHbIE U COKPAIEHHBIE YPABHEHUS PEaKIMi HOHHOTO
oOMeHa, YypaBHEHUS PpeaKlMil, TMOATBEPKJAIOUIUX CYIIECTBOBAHHE
reHeTHYeCKON CBS3U MY BElIeCTBAMH Pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX —PEaKIUil
MOCPEJCTBOM COCTABIICHHUSI AJIEKTPOHHOTI'0 DajlaHCca 3TUX PEaKIUi;
NPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH IIPOTEKAHHMS] XMMHUYECKHUX IIPEBPALICHHUM B pa3iIM4HBIX
YCIIOBUSX;

BBIUMACIISIT OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0 M MOJSIDHYIO — MaccChl
BCIIECTB, MAaCCOBYH) JIOJIO XHUMHYECKOro JdjieMeHTa 1o dopmyie
COEJIMHEHHUS, MAaCCOBYIO JIOIIO BEIIeCTBa B PaCTBOPE, MPOBOIUTEL PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKInu;

coOnmomaTh  mpaBWja  TOJIb30BAHUSI ~ XMMHUYECKOHW  Mocyaoil u
nabopaTopHbIM  000pyJIOBaHHEM, a TaKXKe IMpaBuiia OOpalieHus ¢
BCIIeCTBaAMM B COOTBCTCTBHH C HHCTPYKIHAMH TIO BBITIOJIHECHHIO
7a00paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHHI0 H COOMpaHHUIO
ra3o000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO ra3a);

NPOBOAUTH  PEAKIUU,  TOATBEPKIAIONINE  KAUYEeCTBEHHBIH  COCTaB
pa3IUYHbBIX BELIECTB: PACMO3HABATH ONBITHBIM MyTEM XJIOPHI-, OpOMHUI-,
Hoaua-, kapbonar-, ¢ocdar-, cuiaukar-, cyinbdar-, THIPOKCHI-HOHBI,
KaTMOHbl aMMOHHUSI ¥ HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOPaX HEOPraHUYECKHUX BELIECTB;

NPUMEHSTh OCHOBHbBIC OINEPAIUU MBICIIUTEILHON JIESTENIbHOCTH — aHAJIU3
U CUHTE3, CpaBHeHUEe, o0O0O00IIeHHe, CHUCTEeMAaTH3allMI0, BBISBICHHE
IIPUYMHHO-CJICICTBEHHBIX CBS3€M — JUISl M3Y4YEHHUs] CBOMCTB BEILIECTB U
XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAY4YHbIC METO/Jbl MO3HAHUSA —
HabnoieHne, U3MepeHne, MOJICTUPOBAHUE, IKCIEPUMEHT (peasibHbli U
MBICJICHHBII ).



TEMATHYECKOE IIVIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoanuecrBo yacos
Ne SRTETION VT K - JaeKTpoHHbIe (HH(POBbLIE)
nm | P Bcero e PAICEIDIERASI. oOpa3zoBaTeJibHbIE PecypcChl
HpOrpaMmsI padoThl padoThI
Pa3znea 1. [lepponayajibHble XMMHYECKHE MOHSTHSA
XUMHUS — BaKHAsA
o01acThb
1.1 €CTECTBO3HAHMS U A 0 2 Eubmmorexa HOK
' . https://m.edsoo.ru/7f41837¢c
MIPAKTUYECKOH ’
JIEATENbHOCTH YeI0BEKa
19 Beuiectsa u 15 | 0 bubanoreka LHOK
' XMMHYECKHE PeaKuu https://m.edsoo.ru/7f41837¢
HUroro no pasneny 20

Paznen 2. Baskueiiniue npeacTraBuTe/ i HEOPraHHYeCKHX BellecTB

71 Boszayx. Kucnopon. 6 0 0 bubnunoteka [IOK
' [TonsiTme 06 okcHIax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Iloustue o g 0 | bubaunoreka 1{OK
' KHUCIIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
273 ﬁ‘éﬁi&ﬁifg"p“ 5 I 1 Brbmerer [1OK
' https://m.edsoo.ru/7f41837¢
OCHOBaHMSIX =
2.4 Sg: S 1 1 1 EEHONHGIERATION
' P - https://m.edsoo.ru/7f41837¢
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Pasznen 3. [lepuoanuecknii 3akon n [lepuoanveckas cucrema xumudeckux daemMenToB /. M. Menesneena.
Crtpoenne aroMoB. XuMuveckasi CBsizb. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIHH

[Tepuonuueckuii 3aKOH
u [lepuoguueckas

31 CUCTEMa XMMHYECKUX 7 bubnauoreka [{OK
' anemenToB /1. W. https://m.edsoo.ru/7f41837¢
Menneneea. Ctpoenue
aToma
XHUMHYECKas CBA3b.
39 OKHUCITUTEIBHO- 2 bubnuoreka IHOK
' BOCCTAaHOBHTEIIbHbIC https://m.edsoo.ru/7f41837¢
peakiuu
Wroro no paznen 15 brgnpoTera TIOK
pasAcIy https://m.edsoo.ru/7f41837¢
PezepBHOE BpeMst 4 Bupimoeka TIOK
p p https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO 63
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9 KVIACC

Koaun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBanue pa3jieioB u (undposeie)
n/n TeM MpPorpaMMbl Bceero KOH;F'O‘]“’HH npﬁaKTquCRHe oOpa3oBaTeJibHbIE
e padoThl padoTbl pecypebi
Paznen 1. BemecTBo H XMMHYECKHE peaKIMH
Nl o | sosmors o
' pese https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca ¥
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnnoreka [{OK
' XMMHYECKHX peaklui https://m.edsoo.ru/7f41a636
1.3 3:((:::; p;)gld;:qt}:(cnl(ﬁqecxne 8 1 1 butmorerd. HOK
' A LD https://m.edsoo.ru/7f41a636
peaKlMuM B pacTBOpax §
Wtoro no pazaeny 17
Paznen 2. Hemera/uibl H HX COeTHHEHHSI
2.1 Sfﬁiajeﬁiif;xggﬁ VIIA 4 0 1 A
' ) https://m.edsoo.ru/7f41a636
rpynisl. | ajjoreHsl :
OOmas xapakTepUCTHKA
99 XUMHUYECKHUX 3JIeMeHTOB VIA- 6 0 0 bubnunoreka [{OK
' rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COC/IMHEHUS
OO0mast xapakTepucTHKa
)3 XUMHUYECKHUX deMEeHTOB V A- 7 0 | butanoreka [HOK
' rpynnsl. A3oT, pocdop u ux https://m.edsoo.ru/7f41a636
COCTUHCHUS




OO0mas xapakTepucThKa

94 XUMHYECKHUX 3J1eMeHTOB [V A- g bubmuoreka 1{OK
' rpynmnel. Yriaepoa U KpeMHHUH https://m.edsoo.ru/7f41a636
H UX COCIIUHCHUNA
HUroro no pasueny 25
Paznea 3. Meraiibl H X COeJHHEHHUA
o bubanoreka [{OK
L Obmye cBolCTEA METATIIOB : https://m.edsoo.ru/7f41a636
39 BarkHewn1ne Metaaibl 1 UX 16 bubnuoreka [{OK
' COCTMHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. XumMus u OKpy:Kawuias cpeaa
41 BemecTBa u marepualibl B 3 butnuoreka [[OK
' YKU3HH Y€JIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 9
Pe3epBHoe Bpems 3 R
i P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJINWYECKOE OBECIIEYEHHUE

OBPA3OBATEJIbHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIbI U151 YHEHUKA

* Xumus, 8 kiacc/ Pynsuruc I'.E., ®enbaman @.I'., AKioHepHOE 00111eCTBO
«M3narensctBo «IIpocBemieHue»
* Xumus, 9 knace/ Pymsutuc I'.E., ®ensaman .I°., AknnonepHoe o0IIecTBO
«3narenbctBo «IIpocBenicHHE)

METOAUYECKHWUE MATEPHUAJIBI JId YUUTEJA
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« Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknnoHepHoe 0011ecTBO
«M3narenscTBO «lIpocBenicHue»

["apa H. H.
XuMUs : YPOKU B
8 KJjlacce

nocobue 111
yuurens / H. H.
'apa. — 2-e
u31., nepepao.

. XUMHus .
YPOKH B 8
KJ1acce
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2014

["apa H. H.
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POrpamMMbl

["apa H. H.

Mocksa
[IpocBenieHue

2013
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YueOHUK

I
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deapamaH

E.

MockBa
[Ipoceemienue

2018

T. A. bopoBckux
Tectel 1m0 XUMHH
8 KJI.
M.:M3parenbpcTBO
«DK3aMEeH»

TecTsl MO XUMUU
8 KII.

T.
bopoBckux

A.

M.:U3naTensCcTBO

«IK3aMECH»

2015

I E. Pyn3utuc,
®.I.  Penpaman
Xumusa. 9 knacc.
VueOHUK

Xumus. 9 knacc.
YuyeOHUK

i
Pynsutuc,
ORI
deapamaH

E.

MockBa
[Ipoceemienue

2019




['apa H, H. | Xumus.
['abpyceBa H. U.. | 3agaunux
XUMHA. 3aJadyHUK | TOMOITHUKOM

C MIOMOIIHHUKOM,

Cc

I'apa H. H.
['abpyceBa H.
U..

MockBa
[IpocBenienne

)

2014

Kopomenko A.C., | KonTposbHbIe Kopomenko M.: Dx3ameH 2016
AmykoBa A. B. | usmepurensusie | A.C.,

KonTtposbHsbie MaTepualbl SAmykoBa A

U3MEPUTEITBbHBIE Xumus 9 knace | B.

MaTepuaslbl

Xumus 9 kiacc

M.: Dk3ameH

CrpenbaukoBa E. | KonTponsHo- CrpenbnukoBa | MockBa BAKO | 2017
H. Ko#ntponsro- | uamepurensheie | E. H.

MU3MEPHUTETbHBIC
MaTepHaIbI

W3naTensCcTBO:
BAKO

MaTepHaIbl

MU PPOBBIE OGPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
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8 KJIIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/
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