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MOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpaMma 1o XMMHUH Ha YPOBEHb OCHOBHOT'O 00IIIEr0 00pa30BaHus sl 00yUJarOITUXCs
8-9-x kmaccop MBOY COII Ne 2 pa3zpabotana B cootBeTcTBUH ¢ TpeboBanusmu ®I'OC OO0, OOII
OOO, KoOHIEeNIMU NPernoJaBaHus y4yeOHOTro mpeaMera «XHUMHs»; KOHLEMIHUH 3KOJIOTMYECKOTro
oOpa3zoBaHus B cucTeMe oOmiero obpazoBaHus; (denepabHOM padodeil mporpaMMbl MO ydeOHOMY
IpeAMETY «XUMHUD).

PabGouas mporpaMma OpHEHTHpPOBaHA Ha II€JIEBbIe NPUOPHUTETHI, CPOPMYJIUPOBAHHBIE B
denepanpHOl paboyeil TporpaMMe BOCHUTaHWS W B paboueil mporpaMMe  BOCIUTAHUS
MBOY COIII Ne 2.

[IporpamMa 1o XMMHU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTABIEHA HAa OCHOBE
TpeOoBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O OOILEro
obpazoBanus, npeacrasieHHbx B PI'OC 00O, a Takke Ha OCHOBE (herepanbHOi pabouei mporpaMMel
BOCHHUTAHMS U C yUETOM KOHIEHIINH MPernogaBaHus yaeOHOro rmpeaMera « XuMus» B 00pa3zoBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[TporpaMMa o XMMHH JaeT MPEICTaBICHHE O LENsIX, O0IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS
U pa3BUTUs OOYyYarOIIMXCS CpPEACTBAMU Y4YeOHOro TMpeaMeTa, YyCTAaHABIMBACT 00s3aTelIbHOE
MpeIMETHOE CO/Iep KaHKe, IPEeyCMaTPUBAECT pacpeIesieHHe ero Mo KiaccaM U CTPYKTYPHpPOBaHHUE 110
pagenaM W TeMaM NpPOTPaMMbl 10 XUMHH, OIPEIENsIeT KOJUYECTBCHHbIE W KadeCTBEHHBIE
XapaKTePUCTHKU COJEPXKAHUS, PEKOMEHAYEMYIO IOCIEI0BATeIbHOCTh M3yYEHUS XUMUU C YYETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM YYeOHOTO IIpoIecca, BO3PACTHBIX
0COOCHHOCTEH 00ydaromuxcsi, onpeaeasieT BO3MOKHOCTH MpeaMeTa Ui peajau3anuu TpeOoBaHuil K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENbHOW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, a TakXke TpeOOBaHMII K pe3ylbTaTaM OOydeHHs XUMHUHU Ha ypOBHE IeJeld H3yueHHs
IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEILHON ACATEIBHOCTH 00YYaromerocs Mo OCBOCHHIO
y4eOHOr0 Co/IepIKaHus.

3HaHUE XMMHUU CIYXXHT OCHOBOH i (pOpMHUPOBaHMS MHUPOBO33PEHHUSI OOYYaIOLIETOCS, €ro
MPEJICTABJICHU O MaTepUaJbHOM EIMHCTBE MHUpPA, BAXHYIO POJb UTPAOT (HOpPMHUpPYEMBbIE XUMUEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAIECHHSIX SHEPTHH W 00 DBOJIOIMU BEIIECTB B MPHPOJE, O MYTAX
peleHust T00aIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOI, SHEPreTHUECKOMH,
MUIIEBOH 1 YKOJIOTHYECKON 0€30MacHOCTH, TPO0IIeM 37JpaBOOXPAHECHUSI.

N3yuenne xuMuu:

CIOCOOCTBYET pealHu3aliyi BO3MOKHOCTEH JUIsi caMOpa3BUTHS U (pOPMUPOBAHUS KYJIBTYPHI
JIMYHOCTH, ee 001el U (yHKIIMOHAIbHONW IPaMOTHOCTH;

BHOCHUT BKJaJ B (QOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEW 00ydarommxcs,
HaBBIKOB UX CAMOCTOSITEIIbHON yUeOHOW NeATeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATENbCKUX
YMEHHH, HEOOXOMMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK M B TPOPECCUOHATBHOM JIeITEFHOCTH;

3HAKOMUT CO CHEIM(PUKON HAyYHOTO MBILUIEHUS, 3aK/I1aJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa
Ha €IMHCTBO MTPUPOJIBI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM ATAIIOM B ()OPMHPOBAHUH €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH 00YyYaroIUXCs;

CHOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUYaIOIINXCS.

JlaHHbIE HampaBJeHHUsS B OOYYEHHUH XUMHH OOECICUMBAIOTCS CIEIUPUKON CONEpIKAHHS
yu4eOHOro mpeaMeTa, KOTOpBIA SBISETCA IEJaroruuecky aJarnTHPOBAaHHBIM OTpa)KeHHeM 0a30Boii
HAyKH XMMUHU Ha OTIPE/ICTICHHOM JTare e¢ Pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTrO oOIIero oOpa3oBaHHsS OpPUEHTHPOBAH HA OCBOCHHE
00yYarOIMMUCS] CHUCTEMBI TEePBOHAYAIBHBIX TOHSATHH XHMHH, OCHOB HEOPTraHHMYECKOW XHMHU H
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX TOHATHIH OPraHu4ecKOi XUMHH.

CrpykTypa coJepKaHus TPOrpaMMbI TI0 XUMHHU ¢(hOpMUPOBAHA Ha OCHOBE CHCTEMHOTO MOIX0/1a
K ee nzydenuto. CosiepkaHue CKJIaibIBa€TCs U3 CUCTEMBI IIOHATHIA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBI TOHATHA O XMMHUYecKOH peakmuu. O0e 3TH CHCTEMBl CTPYKTYpHO OPTraHWU30BaHBI IO
MPUHIUITY [TOCIEI0BAaTEILHOIO Pa3BUTHSI 3HAHUN Ha OCHOBE TEOPETUYECKHUX MPEJICTABIECHUH pa3HOro
YPOBHSI:



ATOMHO-MOJIEKYJIIPHOTO YUY€HHUs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kKak OCHOBHOT'O 3aKOHA XMMHH;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

NpEeCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMAaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH MOJYyUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BHUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYIOMY, BBITIOJHSIS
GbyHKIUU OOBSCHEHUS M IPOrHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MHPAKTHUECKOTO
IIPUMEHEHHUS U NIOJyUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHre mporpaMMbl MO XHMHH CHOCOOCTBYeT (POPMHpPOBAHUIO TMPEACTABICHUS O
XUMUYECKON COCTABJIIONIEH HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOM IPUPOABI, IEHHOCTHOT'O
OTHONICHHUS K Hay4HOMY 3HAHMIO M METOJaM IMO3HaHHUS B Hayke. V3ydeHHe XUMHH MPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUM U3 paHee U3YyUEHHBIX Y4eOHBIX IpeaMeToB: «OKpysKarommii Mup», «buoorus.
5—7 knaccel» U «Pu3nKa. 7 Kiiaccy.

[Ipy M3yYeHUH XUMHH MPOUCXOAUT (POPMHPOBAHWE 3HAHMI OCHOB XMMHYECKOW HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHHWSA, MPAKTHUUECKON AESITeTbHOCTH YelOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOH KyJIBTYpHl. 3afada y4eOHOTO MpeaMeTa COCTOUT B ()OPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUA — BaXHEWIIUX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKHUX IOJIOKECHUA,
JOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, sA3bIka HayKH, B IPUOOIICHUH K HayYHBIM
METOJIaM TMO3HAHUS MPH M3yUYEHUU BEIIECTB M XUMUYECKUX peaklMii, B (OPMUPOBAHUU U Pa3BUTUU
MO3HABATEIBHBIX YMEHHI U UX IPUMEHEHUH B Y4€OHO-TI03HABATEIILHON 1 y4eOHO-HCCIIEeI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUH MIPaBUII O€30M1aCHOT0 OOpallleHHsI ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Ipy wu3yyeHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs BaXHOE 3HAYEHUE
MPUOOPENU TaKue LU, KaK:

(GOpMHUPOBAHHE HWHTEIIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUH, CIOCOOHON aganTUpoBaThCs K OBICTPO
MEHSIOLUMCS YCIOBUSIM JKU3HU;

HAIPaBIEHHOCTh OOyYeHHs Ha CHCTeMaThdyeckoe MpHoOIIeHHe oO0ydarlmuxes K
CaMOCTOSITENIbHOM MO3HABATEJIbHON NEATENbHOCTH, HAYYHBIM METOAaM IMO3HaHUs, (GOpMHUPYIOIINM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMUU;

o0OecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO O0ydYarolMMHUCA — OIbITa
pa3HOOOpa3HOW JEeATENbHOCTH, IO3HAHUS M CAMOMO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs Pa3IMUHBIX BUIOB JESATEIbHOCTH;

dbopmupoBanue o61el pyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM UHCIIE
yMEHUI OOBSICHATH U OLICHMBATh SIBICHUS OKpPYXKAlOIIEro MHpa, HCIONb3Yysl 3HAaHWS U OIIBIT,
MOJTy4YE€HHBIE TPY U3YYEHUH XUMUHU, TPUMEHSTh UX MPHU PEIICHUH IPOoOJieM B TTOBCETHEBHOM JKU3HU
U TPYAOBOH €ATEIbHOCTH;

dbopMupoBaHue y OOydYarOUIMXCSd TYMaHUCTUYECKUX OTHOIICHHM, MOHHUMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUH SIS BBIPAOOTKU SKOJIOTHYECKH 11€7IECO00PA3HOTO MOBEICHUS B OBITY U TPYA0BOU
JEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 37J0POBbs M OKPYIKAIOLIEH PUPOIHON CPEBI;

pa3BUTHE MOTHBALIMU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHMS OOIIEYETIOBEYECKHX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00yUYeHUsI.

OOmee yMCIIO YacoB, OTBEAEHHBIX JJIS U3YyUYEHHs XMMHUH Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHmus, cocTaBiseT 136 yacoB: B 8-M Kkiacce — 68 dacoB (2 Jaca B Heel0), B 9-M kiacce — 68
qacoB (2 yaca B HEJIEIIO).

Jlns peanuzanuu NporpamMmbl UCTIOIb3YIOTCS YUEOHUKH, AOMYIIEHHBIE K UCIOIb30BAaHUIO MPU
pealM3any UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX MPOrpaMM HAdyaIbHOTO
00111ero, OCHOBHOTO OOIIETO, CpeaHEero o0Iero o0pa3oBaHUs OPTraHU3AIUSIMHU, OCYIIECTBISIOMIUMU
00pa3oBaTeNbHYIO JESATEIbHOCTD, MPUKa30M MUHITPOCBEILIEHUS:

Xumus, 8 xnacce/ [Nabpuensa O.C., OcrpoymoB WU.I'., CnagkoB C.A., AO «M3narenscTBO
"I[IpocBemienue"»;



Xumus, 9 xnacce/ INabpuensa O.C., OcrpoymoB WN.I'., CnagkoB C.A., AO «M3narenscTBO
"I[Ipocsemienue"».

DIIeKTpOHHBIE 00pa30BaTeIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIB30BAHHIO TIPH peallu3aIiuu
MMEIOIUX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BATEIbHBIX MPOTPaMM HAYAIBHOTO OOIIETo,
OCHOBHOT'0 OOIIIET0, CpeTHEro 00IIero oopa3oBaHus MPpUKa3oM MUHIIPOCBEIICHHUS:

Xumus, 8 kitace, PI'AOY 1O «Akagemuss Munmnpocsemienus: Poccumny;

Xumus, 9 kinacc, DI'AOY AI10 «Akanemuss Munnpocenienust Poccuny;

DONEeKTpOHHBIM oOpa3oBarenbHBI pecypc «Jlomammue 3amanus. OcHOBHOe oOriee
obOpazoBanue. Xumusn», 89 kiacc, AO «M3natenscTBo "[Ipocsemienue'»;

Tpenaxep «O6nako 3Hanui». Xumus. 8 kinace, 000 «Duzukon Jlady.

COJAEPXXAHUE YYEBHOI'O ITPEJIMETA

8- KJIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Tpenmer xumuu. Ponb XuMuu B )KU3HU yeloBeKka. XMMUS B CUCTeMe HayK. Tena u BeliecTsa.
@u3NYECKUEe CBOMCTBA BEIIECTB. ArperaTHO€ COCTOsSHUE BellecTB. [loHsATHE O MeTonax Mmo3HaHUA B
xumuH. Yucteie BemecTBa 1 cMecu. CrocoObl pa3aeNeHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 3J1eMeHTbl. CUMBOJIbI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiecTB. OTHOCHUTENbHAS aToMHasi Macca. OTHOCUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBas
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomuuectBo BemectBa. Mosib. Momnsipaast macca. B3anMocBs3b KOJIHUECTBA, MAacChl M 4HCIa
CTPYKTYPHBIX €IWHUII BenecTBa. Pacdersl mo popMysiaMm XUMHUECKUX COCIMHEHUH.

Ou3nyecKkue U XUMUYECKUE SIBICHUS. XUMHUYECKasi peakIus U e MPU3HaKU. 3aKOH COXpaHEHUs
Macchl BeHIeCTB. XWUMHUYECKHe ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peakuui (COeqMHEHUS,
pasoKeHHs, 3aMeleHUs, 0OOMEHA).

XuMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW MOCYJOi, MpaBWiaMd paboOThl B JIaOpaTOpUU U TpHEMaMHU
oOparieHus ¢ 1a00paTOpPHBIM 000PYAOBAaHUEM, U3YUEHUE U OMMCAHNE (PU3NUYECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIECTB, HaOmoaeHne ¢u3nyeckux (TIaBIeHHE BOCKA, TasHUE JIbJla, PACTHUpPAHUE
caxapa B CTYIIKe, KUIICHHME M KOHJIEHCAIMsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKaIMBAaHUE
MEJIHOM MPOBOJIOKH, B3aUMO/IEHCTBUE Mella C KUCIIOTOM ) sIBIEHUH, Ha0JII0JeHHE U ONMCAaHUe TPU3HAKOB
MIPOTEKAHUS XUMHUYECKUX peakluuil (pas3sioKeHHe caxapa, B3aUMOJIEHCTBHUE CEPHOM KHUCIOTBHI C
xJopuoM Oapus, pasznoxenue ruapokcuna menu (ll) mpu HarpeBaHuu, B3aMMOACHCTBHE XKele3a C
pactBopom coiu meau (ll), m3ydenme cmocoOGOB pas3neneHusi cMecel: ¢ TMOMOIIbI0 MarHuTa,
¢buIbTpOBaHNE, BBHIAPUBAHHE, TUCTHILIAIUSA, XpoMmarorpadus, MPOBEICHHUE OYUCTKU IMOBAPEHHOMN
COJIM, HAOJIIOJIEHWE W ONUCaHHE pEe3yJbTaTOB IMPOBEACHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MAcCChl, CO3/IaHUE MOJIeJIe MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecp rasoB. CocraB Bo3ayxa. Kucmopony — 371eMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue xucinopoga B mpupoje, GuU3NYeCKUe U XHMUYECKHE CBOICTBa (peakuuH TOPEHHs).
Oxcunpl. Ilpumenenune kucnopoga. CrocoObl MOMy4YeHHs KUCIOpoJa B JabopaTopuu H
npoMbliieHHocTH. KpyroBopor kucnopoga B mnpupoae. O30H — agoTponHas MoAuUKanus
KHCIIOpO/1a.

TeroBoit 3¢d¢deKkT XUMHUECKOH peakluuu, TEPMOXUMHUYECKHE YypaBHEHHUS, 53K30- U
9HAOTEPMHUUECKNE PEAKIUMHU. TOIUIMBO: yroib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUJIEHUE TAPHUKOBOTO
s dexra, pazpyiieHrne 030HOBOTO CIIOSI.

Bogpopoxa — anemeHT u npocrtoe BeriecTBo. HaxoxxaeHue Bojopoa B npupoe, pusnueckue u
XUMHYECKHE CBOICTBaA, IPUMEHEHHE, CLIOCO0bI MoxyyeHus. KucnoTsl u conu.

MounsipHblii 00beM Ta30B. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.



®dusznyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackiieHHbie u
HEHACBIIICHHbIE pacTBOPHL. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi 10Jisl BEIIECTBA B pacTBOPE.
Xumuueckue cBoMcTBa BoAbl. OcHoBaHudA. Ponp pacTBOpOB B IpHUpPOAE M B JKU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix Boj. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxkcunpl. Kiaccudukanuss oKCHAOB:
coneoOpasymomue (OCHOBHBIC, KHCIOTHBIE, aMm(oTepHble) u Hecosieobpasyronme. HomeHknatypa
okcu0B. Du3nyeckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcHoBanmsi. Kraccupukanus OCHOBaHWN: TIETIOYM UM HEPACTBOPUMBIC  OCHOBAHHSL.
Howmenxkiarypa ocHoBanuii. @u3M4eCKUe U XMMUYECKUE CBOMCTBA OCHOBaHUH. [lojryueHre ocHOBaHMIA.

Kucnotel. Knmaccudukammst xucnor. Homenknatypa kuciaor. Du3WYecKHEe M XUMUYECKUE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H.H. bekerosa. [losmyyenue Kucior.

Conu. Homenknatypa coieid. @uznueckue 1 XuMUUeCcKue cBoicTBa colieid. [loydyenue comneit.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpEIeTICHUE COAEpKaHMs KHUCIOpOJa B BO3IyXe, IMOJIy4YeHHE, COOMpaHue,
pacro3HaBaHUE U M3YYCHHE CBOWCTB KHCIOpOJa, HAONIOJCHUE B3aMMOJCHCTBUS BELIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHUS U IMpEKpalleHusi ropeHus (moxapa), O3HAKOMIIEHHE C
o0Opa3iaMu OKCHJIOB U OIHMCAHUE WX CBOWCTB, MOJYYCHHE, COOMpaHUE, PAaCIiO3HABAHUE W M3yUCHUE
CBOKMCTB Bojopojaa (ropeHue), B3aumojeicTBue Bogopoaa ¢ okcugom wenu (1) (Bo3MoxkHO
WCIIOJIb30BaHNE BHUCOMATEpUAIOB), HAOMIOJCHUE O0Opa3loB BENIECTB KOJUYECTBOM | MOJIb,
UCCIIeIOBaHHEe OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOpPOB C OMNPENEIICHHOWM MacCOBOM JOJEH PACTBOPEHHOI'O BEILECTBA, B3aUMOAECHCTBUE BOJBI C
MeTalylaMu (HaTpueM U KaibliieM) (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB), UCCIEIOBAHUE
0o0pa3IoOB HEOPraHWMYECKUX BEIICCTB PA3JIMYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS OKPAaCKHU
WHIUKATOPOB B pacTBOpax KHUCIOT U IIENOYel, u3ydeHue B3aumopenictBus okcupa memu (I1) c
pacTBOPOM CEpHOM KHUCJIOTBHI, KHCIOT C METaUlaMH, pEeaKkuui HeHUTpanu3aiui, MoJIydeHHe
HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO0 MeETala JPYTMM M3 PacTBOpPa COJH, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe « BaxkHelme KjIacchl HEOPraHUUECKUX COSAMHEHU.

Hepuoauveckuit 3akoH u Ilepumoamyeckass cucrema xumuyeckux 3jementos JI.H.
MenpeneeBa. CtpoeHne aToMoB. XuMu4Yeckasi CBsi3b. OKHCJIMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBble MOMBITKK KIACCH(UKAIMK XUMUYECKUX AJIeMEHTOB. [loHSTHE O rpymmax CXOIHBIX
ANIEMEHTOB (IIENIOUYHBIE M IIEIOYHO3EMENbHBIE METaJUIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudyeckux aneMeHToB .M. Menneneesa.
Kopotkonepuoanas u amuaHonepuoanas Gopmel [lepruoandeckoil CMHCTEMbI XUMHUYECKUX IJIEMEHTOB
J.N. Menneneesa. Ilepuoas! u rpynnsl. DU3HYECKUN CMBICII TIOPSAKOBOIO HOMEPA, HOMEPOB IEpUOa
Y TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
o0oouek atoMoB mepBbix 20 xumudeckux 3meMeHToB [lepuoanueckoit cucremsl [I.1. Mennaeneena.
XapakTepucTuka XHMHMUYECKOr0 3JIeMEeHTa Mo ero mnojoxkenuto B llepuommueckoit cucreme [I.U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 1O TPYIINaM | epUOIaMm.

3nauenue [lepuognueckoro 3akona u Ilepuoanueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuUTHS Hayku U ipakTuku. [[.M. MeHneneeB — ydeHbIi U rpak JaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (moJisspHas U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULATEIHHOCTD
XUMHUYECKUX IJIEMEHTOB. IOHHas CBSI3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl okucieHus u
BoccTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKHH IKCIIEPUMEHT:



U3y4eHHe o0pas3IoB BEIIECTB METAJJIOB M HEMETAJJIOB, B3aUMOJCHCTBIE TMAPOKCHAA IIMHKA C
pacTBOpaMH KUCJIOT U LIEJI0Yel, IPOBEAEHUE ONBITOB, WILIIOCTPUPYIOLIMX IPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKluil (TrOpeHue, peakliuu pa3ioKeHUs, COSTUHEHHUS).

MesknpeameTHbie CBSI3U

Peanuzanus MexnpenMeTHbIX CBA3€H NPH M3YYEHHM XMMHUHU B 8-M KJacce OCYLIECTBISETCS
Yyepe3 HCIOJIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSTHHA, SBIISIOMIMXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0me ecTecTBEeHHO-HAYYHBIC TOHATHS: HAY4HBIA (DakT, rUIores3a, TEOpHs, 3aKOH, aHAJIH3,
CUHTE3, Kiaccuukalus, nepuoJuIHOCTb, HAOII0AeHHEe, IKCIIEPUMEHT, MOJICIMPOBaHNE, U3MEpPEHUE,
MO/JIETIb, SIBJICHUE.

®usnka: wmarepusi, arToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIUJA, HU30TOMbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, FIEKTPHUUCCKUH 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHE
BELIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs1, KOCMOC, TIaHEeThl, 3Be3/1bl, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHbIE MOPOJBI, MOJE3HbIE MCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

9-i1 KJIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepuonnueckuii 3akoH. [lepuoauueckas cucrema xumuyeckux s3meMeHToB .M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kallis, KaJbLUS U HX COCIWHEHUH B COOTBETCTBUM C IIOJIOKEHUEM OHJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BewiecTBa: BHJIBI XHMHYECKOW CBSI3U. TUIBI KPUCTAIMYECKUX PELIETOK,
3aBHCHMOCTbH CBOMCTB BEILECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3U.

Knaccudukanus n HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. XMMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K pPa3MYHBIM KjJaccaM HEOPraHMYEeCKUX COCAUHEHMM, TIeHeTHYecKas CB3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XMMHUYECKMX peaklMid MO pa3IudHbIM IpH3HAKaM ([0 YMCIy M COCTaBy
YUYacTBYIOIIMX B PEAKIMU BEILECTB, MO TEMJIOBOMY 3(PQeKTy, M0 M3MEHEHHIO CTENeHEel OKUCIIECHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, MO0 YYaCTHUIO KaTajau3aTopa). JK30- U SHIOTEPMHUECKUE
peakiu, TepPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopoctu xumHuueckod peakuuu. lloHarne 006 oOpaTHMBIX M HEOOpPaTUMBIX
XUMHMYECKHUX peakuusax. [IoHsATHE 0 TOMOTEHHBIX M IeTepOreHHbIX peakuusax. [loHsatue o karamuse.
[TonsiTe o xuMuyeckoM paBHOBecHU. DaKTOpHI, BIUSIOLUIME HA CKOPOCTh XMMHUYECKOM peakuuu U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIIMM, OJEKTPOHHBIM  OallaHC ~ OKUCIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBiIeHNE YPaBHEHUI OKUCIINTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIAN
C MCIIOJIb30BaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopust 3IIEKTPOIUTHUYECKON OUCCOLUALMM. OJIEKTPOJUTBI U HEAIEKTPOJIUTHL. KaTnousl,
aHUOHBI. MeXaHu3M AHUCCOIMAlMM BEIIECTB C Pa3jIMUHBIMM BUIAMH XUMHUYECKOHM cBs3u. CreneHb
mucconranui. CUIIbHbBIE U CIIa0bIe 3JIEKTPOIUTHI.

Peaknmun monHOr0 OOMEHa. YCIIOBUS TMPOTEKAaHUS PEAKIM HMOHHOTO OOMEHa, TOJHBIC W
COKpAlllCHHbIE HMOHHBIE YypaBHEHHUs peakuuid. CBOMCTBa KHUCIOT, OCHOBaHMM M COJEH B CBETE
MIPEACTABICHUIN 00 AIEKTPOIUTHUYECKON aucconuanuu. KauecTBeHHbIe peakiuu Ha HoHbl. [loHaTHe o
TUAPOIIU3E COJIEH.

XuMHYECKHH IKCTIEPUMEHT:

03HAKOMJIEHHE C MOJIEISIMA KPUCTAIUNINYECKUX PEIIETOK HEOPTAaHUYECKUX BELLIECTB — METAJUIOB
1 HeMeTasuioB (rpadura 1 anmasa), CJII0KHBIX BEHIECTB (XJIOpUa HaTpHsl), HCCIIEI0BaHUE 3aBUCUMOCTH
CKOPOCTHM XMUMHMYECKOW peakIud OT BO3ACHCTBHS PA3JIMUHBIX (PAKTOPOB, HCCIIEAOBaHUE
AJEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, Ipollecca AUCCOLUAIMU KHUCIOT, IIENOo4Yed M coieit
(BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), IIPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOLIMX MPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHME OCa/Ka, BhIIEIEHUE Ta3a, 00pa3oBaHKUE BOJIbI),



OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIMHA (TOpeHue,
peakuuu pasjoKEHUs, COECJUHEHMS), paclO3HaBaHUE HEOPraHMYECKUX BELIECTB C I1OMOIIBIO
KayeCTBEHHBIX PEAKIIMI Ha MOHBI, peIlIEHHE SKCIICPUMEHTAIbHBIX 3aa4.

HemeTa/ibl 1 HX cOeJUHEHHSA

OO0mast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CTpoenue u pu3nyecKre CBONCTBA MPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUYECKHE CBOHCTBA
Ha IpuUMepe Xjopa (B3aMMOJEHCTBHE C MeTajllaMH, HeMeTaJlIaMHd, LiejJoyamu). XJIOpOBOJIOPOL.
ConsiHasi  KuClIOTa, XUMHUYECKHE CBOWCTBA, IIOJyuyeHUE, HpuMeHeHue. [lefictBue xiaopa u
XJIOPOBOZOPO/Aa HA OpraHKU3M yelloBeka. BaxkHelme XIopuabl U UX HaXOXKACHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pu3nueckue cBOiCTBa MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AJIOTPOIHBIE MOIU(PHUKAIIH KUCIIOPOJIA U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOI0po/I,
CTpoeHue, (pu3nueckue M XUMHUYEeCKHe cBoiicTBa. OKCHABI cepbl KakK IPEICTABUTENM KHCIOTHBIX
okcuaoB. CepHas KHCI0Ta, GU3NYECKHE U XUMUYECKUE CBOMCTBA (0OIIME KaK MPEICTaBUTENs Kiacca
KHUCJIOT M crienuduueckue). XUMUUYECKHE PEeaKIMM, JIeXkKallde B OCHOBE MPOMBIIUIEHHOIO crocola
MOJTy4eHus: cepHOM KucnoThl. [Ipumenenue cepHoit kuciaotsl. CoaM CEPHOU KUCIIOTHI, KAYECTBEHHAS
peakuus Ha cynb(ar-uoH. HaxoxeHue cepbl U ee COeAMHEHHH B pUpoie. XUMHUECKOE 3arpsi3HEHUE
OKpY Karollel cpeibl COEIUHEHUSMHU cepbl (KMCIOTHBIE JOXAM, 3arpsA3HEHHUE BO3/yXa U BOJIOEMOB),
CIOCOOBI €ro Mpe10TBpaIleHHs.

OOmas xapakrepucthka d1eMeHTOB VA-rpynnsl. OcoOEHHOCTH CTpPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHHs. A30T, paclpoCTpaHEeHHE B NpUpoAe, GU3NYECKHe U XUMHUUYECKHUE
cBoiictBa. KpyroBopor asora B mpupone. AMMHAK, €ro (U3NYECKME M XUMHUYECKHE CBOMHCTBA,
nojyyeHue u npumeHeHue. Coau aMMOHHUSA, UX (PU3HYECKHE U XMMUYECKHE CBOWMCTBA, IPUMEHEHHUE.
KavecTtBeHHast peakiusi Ha HMOHBI aMMOHHMA. A30THas KHCJOTAa, €€ IMOoJlyueHHe, (usnyeckue u
XMMHYECKHE CBOMCTBA (001IMe KaK IPeACTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcnonb3zoBanue
HUTPATOB U COJ€Hl aMMOHHUS B KauyecTBE MHUHEpaIbHBIX YJOOpeHMH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollel cpelbl COCIUHEHUSMHU a30Ta (KUCIOTHBIE JOXIM, 3arpsA3HEHUE BO3]lyXa, MOYBHI U
BozoeMoB). docdop, amtorponHsle Moaudukanuu docdopa, GuU3NYECKUe U XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, GU3NYECKUE M XUMUYECKUE CBOWCTBA, MOIyuYEHUE.
Ncnons3oBanue pochaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OObmass xapakrepuctuka 3neMeHToB IVA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIECHHUA. YTJEpoJ, ajUIOTPOIHble MOAU(UKALWK, paclpoCTpaHEHHE B
npupoje, (uznyeckre W XMMUYecKue cBoicTBa. AncopOuus. Kpyrosopor yriepoga B mpHpoJe.
Oxcuael yriepoja, ux (u3MUecKHe M XMMHUYECKHE CBOMCTBA, JEMCTBHE Ha KUBbIE OpPraHU3MBIL,
MOJTyYeHHE U TPUMEHEHHE. DKOJIOTnYecKHe MpooieMbl, CBsI3aHHbIE C OKcHoM yriaepona (1V), runoresa
rJ100aJTbHOTO MOTEIJICHHUS] KJIMMaTa, NapHUKOBBIM 3¢ @dexT. YronbHas KUCIOTa U €€ COJHU, HUX
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, NOJy4YeHHE U TpuMeHeHue. KauecTBeHHas peakuusi Ha
kapOoHaT-uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAaX KaK O COEIUHEHUX yriepojaa (MeTaH,
9TaH, OTUJIEH, AaleTUJIEH, 3TaHOoJ, IJIMLEPHH, YKCcycHas Kuciora). Ilpupoanele HCTOYHUKH
YIJI€BOI0POAOB (Yrojib, IPUPOAHBIH ra3, HeTh), IPOAYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY
U TpoMBINUIeHHOCTH. [IoHsATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, Oenkax, yrieBojaax — u
UX pOJIM B )KM3HU yeloBeka. MaTepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COCIMHEHHH.

KpemHuuii, ero ¢pusnveckue 1 XMMHUYECKHE CBOHCTBA, MoydeHHe U npuMeHenne. CoeTuHeHus
KpeMHusi B npupoje. OOmue mpexacraBieHuss o6 okcuae kpemHust (V) u kpemHuUeBO# Kuciore.
CunMkarel, UX UCHOJIB30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. BakHel1e cTpouTenbHble MaTepUalIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[IpobreMbl 0€30macHOTO HCIOIB30BAHUS
CTPOMTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN XKU3HU.

XuMHYECKHH IKCTIEPUMEHT:

u3yuyeHne oO0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, MPOBEICHHE
KAueCTBEHHBIX pPEaKIUil Ha XJOPUI-MOHBI U HAOJIOJIEHHE MPHU3HAKOB HX MPOTEKAHUS, OIMbITHI,



oTpaxamlue (QU3NYeCKUe M XUMUYECKHE CBOMCTBA TaJlOTEHOB U MX COEIUMHEHHH (BO3MOXKHO
WCIOJIb30BAHNUE BHJICOMATEPUAIIOB), O3HAKOMJIGHHE C OOpa3laMu XJOpHUIOB (TaJlOreHUIOB),
O3HaKOMIJIEHHE ¢ 00pa3aMH CEPhI U €€ COeTUHEHUSIMH (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
HabroeHne mpoiecca o0yrIMBaHUs caxapa MoJ ACHCTBUEM KOHIEHTPHPOBAHHOW CEPHOM KHUCIOTHI,
M3y4eHHE XUMUYECKHX CBOMCTB pa30aBIeHHOM CepHON KUCIOTHI, MPOBEACHNE KaueCTBEHHOM peakiuu
Ha cynb(aT-uoH U HAOII0ICHHE MTPH3HAKa €€ TPOTEKAHHUsI, O3HAKOMIICHHUE C PU3NICCKUMU CBOHCTBAMU
a3oTa, pochopa u ux coenHEeHUH (BO3MOKHO HCIIOIb30BaHHUE BUAEOMATepraioB), 00pa3aMu a30THBIX
u pochopHBIX ynobpeHuil, momydeHue, cooupaHue, pacro3HaBaHWE W U3YYCHHUE CBOWCTB aMMHUAKa,
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMil HAa MOH aMMOHHUSA U (poc]aT-HOH U H3Y4YEHHE MPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJACHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI € MEAbI0 (BO3MOXKHO
HCIOJIb30BaHUE BUICOMATEPHUAIIOB), U3YUCHHE MOJIeNIeH KPUCTAITMYECKUX PEIIETOK aiMasa, rpadura,
¢byiepeHa, 03HaKOMIICHHE C TPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM MpPOTUBOrasa, IOJIy4eHHE, COOMpaHHE, pAClIO3HABaHWE U U3YyYECHHE CBOMCTB
YTICKUCIIOTO Ta3a, MPOBEACHUE KaYeCTBEHHBIX PEAKIMi HAa KapOOHAT W CHIIMKAT-WOHBI U M3YUYCHHE
MIPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHUE C MPOAYKIMENH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE
SKCIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BaxxHenme HeMeTauTbl ¥ KX COSAMHEHUS.

MeTtasiibl M X COCAUHEHUS

OO0m1as xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU UX TOJIOKEHUS B
[lepuonnueckoii cucreme xumudeckux 31neMeHToB JI.M. MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTauioB. MeTarmndeckas CBsi3b M METAUTMYECKAs KPUCTAIUTMYECKASI PEIIeTKA. DIEKTPOXUMUYECKUMA
psaa HampsbkeHUH MeraiioB. DU3MYECKHME W XUMHUYECKHe CBoicTBa MeTawioB. OOmue crocoOsl
1oJIy4yeHus: MeTasuioB. [loHsTHE O KOPPO3KHK METaNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HUHU.
Crnnagsl (CTallb, 4yT'yH, JIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIUIEHHOCTH.

[Ilenounbie mMeTaibl: nojoxeHue B Ilepuoguueckoil cucreme XuMu4yeckux sneMmeHToB J[. .
MewnzeneeBa, CTpoeHUE UX aTOMOB, HaXOXKJeHHe B pupoae. dusnueckne 1 XuMU4eckue CBOMNCTBA (Ha
npuMepe HaTpus U Kanust). OKCUIbI ¥ TUAPOKCUABI HATpUA U Kanus. [[puMeHeHne neI0YHBIX METaJJIOB
U UX COCIUHEHNH.

[IlenoyHO3eMeNbHBIE METANIBI MATHUN M KaJblMil: MojoxkeHue B llepmoamyeckoi cucreme
xumuyeckux osneMmeHtoB JI.MI. MenneneeBa, CTpoeHHME HX aTOMOB, HAaxXOXXIEHUE B NPHUPOJE.
dusnyueckre U XMMHUYECKHE CBOMCTBA MAarHUs U Kajiblus. BaxHeimme coeMHEHUsT KaabIus (OKCH/I,
THAPOKCH, cOJN). JKeCTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHHSI.

AmomuHuii: mnonoxenue B Ilepuoanueckoil cucreme xumuueckux saemento J[.U.
MenaeneeBa, CTpoeHHE aTroma, HaxoxaAeHue B npupoge. dusmyeckne M XUMUYECKHE CBOWCTBA
aTIOMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCUIA AITFOMUHUS.

Keneso: nonoxenue B Ileproanueckoii cucreme xumuueckux snemeHtoB /.M. Menneneesa,
CTPOCHHE aToMa, HaxOXKJeHHue B mpupoje. Pu3nueckue U XUMUUYECKHE CBOMCTBA xkene3a. OKCUIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyy4eHue.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE ¢ O00pa3lamMi METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU CBONCTBAMH, U3YUYCHUE
pPe3yIabTATOB KOPPO3MHM METAJIIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KAIbILIMS U HATPUsI C BOJOW (BO3MOXKHO HCIOJB30BaHUE BUAEOMATEPUATIOB),
HCCIIEIOBaHNE CBOWCTB JKECTKOM BOJBI, TMpollecca TOpeHUs xKeje3a B KUCIOpone (BO3MOXKHO
HCII0JIb30BaHUE BUEOMATEPUATIOB), MPU3HAKOB IPOTEKAHUS KAU€CTBEHHBIX PEaKIIMii HA MOHBI: MarHus,
KaJIbIIMS, aTFOMUHMS, ITMHKa, sxene3a (1) u xenesza (1), mexn (1), HaGmro1eHME U OTTCAaHUE TTPOIIECCOB
OKpalllMBaHUsl IUJJaMEHM HWOHAMU HaTpusl, Kanus ¢ Kadblus (BO3MOXHO HCIIOJIb30BAHHE
BHJICOMATEPHAIOB), HMCCJIEIOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS W THIPOKCHIA
LIMHKA, pEeHIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeile MeTansbl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeaa

BemectBa u marepuanbsl B IMOBCEIHEBHOW XU3HM 4YeJIOBEeKa. be3omnacHoe HUCMoJib30BaHUE
BEIIIECTB U XUMHUYECKUX Peakiuii B ObITy. [lepBas moMoIp mpyu XUMHUYECKUX 0’KOTaxX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpY’Kawlled cpensl (MpeaesibHas JOMyCTHUMash KOHLIEHTpalus
Beulects, nanee — [1JIK). Ponb xumMuu B perieHnn 3K0J0THYecKuX MpooieM.



XUMHYECKHH IKCTIEPUMEHT:

U3y4eHHE 00pa3I0B MaTePUAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, ITOJIMMEPHBIC MATEPUAITBI).

MexnpeaMeTHble CBS3H

Peanuzanus MeXnpeaMETHBIX CBSI3€d IPU M3YYEHHH XMMHHM B 9-M KJlacce OCYIIECTBIISIETCA
4yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSTHH, TaK W TIOHITHH, SBIISIOIIUXCS
CUCTCMHBIMHU IJId OTACIIbHBIX NPCAMETOB CCTCCTBCHHO-HAYUYHOT'O LIUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE TMOHSATHS: HAy4YHBIH (DAaKT, THIOTE3a, 3aKOH, TEOPHs, aHaJIU3,
CUHTE3, Kiaccuukarys, mepuoInIHOCTh, HAOMIOACHHUE, YKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE,
MO/ICIIb, SIBJICHHE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MAaTEPHAIIBI.

®usuka: wMarepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JICKTPHUUCCKUI 3apsl, MPOBOJIHHUKH, MOTYIPOBOJIHUKHU, TUIICKTPUKH,
(OTOAIEeMEHT, BEUIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, ra3, pacTBOp,
PacTBOPUMOCTh, KPUCTAIUTMYECKAS PEIIETKA, CIIaBbl, (PU3NYCCKHUE BEIIMYUHBI, CAMHHUIIBI U3MEPCHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIJIaHETHI, 3Be3/1bl, COJHIIE.

buonorust: ¢orocunres, apixanue, Ouocepa, 3IKOCHCTEMa, MHHEpAIbHbIE YIOOPEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC MOPOIbI, MMOJE3HBIE HUCKOIIaeMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYUEBHOI'O ITIPEJIMETA

JInyHOCTHBIE pe3yIbTAThI

JluyHOCTHBIE pe3yJbTaThl OCBOEHHUS NPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XoAe OOyYeHHs XUMUU B €IUHCTBE y4eOHOW M BOCHUTATEIHHOW AESITENbHOCTU B
COOTBETCTBUU C TPAAULUHUOHHBIMU POCCUHUCKUMH COLUMOKYJBTYPHBIMA M JyYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMH, MPUHATHIMU B O0IIECTBE MIPaBUIIaMU U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLIMAIM3AIMH 00YyYarOIIHUXCSl.

JIM4HOCTHBIE Pe3yIbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIOIINUXCS PYKOBOJCTBOBATHCS CUCTEMOM
MMO3UTUBHBIX [IEHHOCTHBIX OPUEHTALINI U PACIIMPEHUE OMBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE
B YaCTH:

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIECHHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY U HAYyYHOMY
HaCJEeANI0, TOHUMAaHUs 3HAYeHUsI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO 00I11eCTBAa, CIOCOOHOCTH
BIIQJIETh JOCTOBEpHOW WHOpMaIMell O TMEepPeNOBBIX TOCTHKEHHUSX M OTKPBITHUSX MHPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHUpa U 0OIECTBA;

IPaKIaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUS O COLUMAIBHBIX HOpPMAax W NpPaBWIAX MEXKIUYHOCTHBIX OTHOUIEHWHA B
KOJUIEKTHBE, KOMMYHHMKAaTHBHOW KOMIETEHTHOCTH B  OOIIECTBEHHO TOJNE3HOH, ydeOHo-
HCCIIEI0BATENIbCKOM, TBOPUYECKOM W JAPYTMX BHUAAX ACATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHN JESATeNbHOCTH TPU BBIMIOJHEHUN Y4YeOHBIX, MO3HABATEIBHBIX 3a/1a4, BBIOJIHEHUU
XUMUYECKUX DKCIEPUMEHTOB, CO3JaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U
B3aMMOIIOMOIITH B TIPOIECCE ITOW YUEOHOU NesATENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U
MOCTYIIKM CBOMX TOBApHUILNEH C TMO3UIMH HPABCTBEHHBIX WU MPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEACTBUM MTOCTYIIKOB;

HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHUECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUYECKON PEAKIMU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABJISIONINE OCHOBY Il HIOHUMAHUS CYIIIHOCTH HAyYHOU
KapTUHBI MHpPA, TIPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIbI, B3AUMOCBSI3AX
YyeJoBeKa C MPUPOIHON CPEIoi, O pOJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HANpPaBJICHHbICE HA IIOJYYEHUE HOBBIX 3HAHUW 10 XUMMHH,
HEOOXOAUMBIE I OOBSCHEHUS HAOMIOMAaeMbIX TIPOIECCOB U  SIBJICHWH, T03HABATEIHHOM,
MH()OPMALIMOHHONW U YHUTATENbCKOW KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIHHOW PabOTHI C
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y4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATypO, JOCTYNHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOyYECHHMIO M II03HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh WU CIIOCOOHOCTH K
caMo00pa30BaHUIO, IMPOCKTHOW W HCCIENOBATEIILCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS 00yUYCHHS B JaIbHEHIIIEM;

(popMupoBaHus KyJbTYpPbI 310POBbS:

OCO3HAHUE [IEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIIEHUSI K CBOEMY 370pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE TMOCIEACTBUIA M HEMPHUATHE BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
QJIKOTOJISl, HAPKOTUKOB, KYpPEHHUs), HEOOXOIMMOCTH COOJIOJICHUS TIpaBUi O€30MacHOCTH TIpH
oOpaleHuy ¢ XMMUYECKIMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

TPYAOBOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUYCHUIO IPO(dECcCHii U Tpy/ia pa3IndyHOro Poja, YBaKEHUE K TPYAY
U pe3yJibTaTaM TPYJI0BOU JEATEIbHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 10
XUMHH, OCO3HAHHBIN BBIOOP WHIWBUIYAITBLHOW TPACKTOPHH IMPOJOJKCHHSI 0Opa30BaHUS C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCHEIIHON MPOPECCHOHAIBHON JEATeIPHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBaThCS B PO EeCCHOHATILHOM cpelie;

KOJOrHYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKH IIeJieco00pa3Hoe OTHOILIEHHE K MPUPOJIe KaK HMCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIeCTBOBaHHWs, IOHMMAaHUE IICHHOCTH 3J0pPOBOrO W Oe3omacHoro ooOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY M NCHUXUYECKOMY 3J0POBbIO, OCO3HAHUE
IIEHHOCTH COOJIOZCHUS MpaBui OE30MacHOTO IMOBEACHHS MPU PadOTe ¢ BEIICCTBAMH, a TaKXKe B
CUTYaILUAX, YIPOXKAIOLUUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJTY4YaeMbIe NMPU U3YUYCHUU XUMHH, JUIsl pEUICHUs 3ajad,
CBA3aHHBIX C OKPY’KaroIllEed MPUPOJHON Cpeaoi, A MOBBIIIEHUS! YPOBHS IKOJIOTHYECKON KYJIbTYPBI,
OCO3HAHUS TJIOOATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJEeM M MyTed MX PEIICHUs MOCPEICTBOM
METOJ0B XHMHH, 3KOJIOTHUECKOTO0 MBILUJICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IO3HABaTEIbHOM,
KOMMYHHUKATUBHOMN U COIIMAJIbHOW MPAKTHUKE.

MeranpeamMeTHbie pe3yabTaThl

B cocraBe MerampeaMeTHBIX pPE3yibTaTOB BBIICISIOT 3HAUYMMbIe i  (opMUpOBaHUS
MHPOBO33PEHHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIUI, TUIIOTE3a, (PaKT, cUcTeMa, mpoIiece,
OKCIEPUMEHT M Jp.), KOTOpPBbIE HCIOJB3YIOTCA B E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeaMeTax H
MO3BOJISIFOT HA OCHOBE 3HAHUI U3 ATHX MPEAMETOB (DOPMHUPOBATH IPECTABICHUE O 1IEJTOCTHON HAYYHOMN
KapTUHE MHpa, W YyHUBEpCAJIbHBbIC Yy4eOHbIE JeHCTBUSA (ITO3HABATEJbHBIC, KOMMYHUKATHUBHEIC,
pETyISITUBHBIE), KOTOphle obOecrednBaloT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU IeATETbHOCTH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3zoBble JJornueckue aeMcTBUA:

YMEHMS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS IIPU OCBOCHUU 3HAHUW: PACKPBIBATH
CMBICIT XUMHUYECKHUX TOHATUN (BBIACIATh UX XapaKTepHBbIC MPU3HAKU, YCTAaHABIMBATH B3aWMOCBS3b C
JIPYTUMH TIOHSATHUSIMH), UCTOJIB30BaTh MOHSTHUS s OOBSACHEHUS OTACTbHBIX (DAKTOB W SBJICHHIA,
BBIOMPATh OCHOBAHUS U KPUTEPUH TSI KITACCU(PUKAIINHA XUMUYECKUX BEIIECCTB M XUMUYECKUX PEaAKIIUH,
yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU M3yYeHUS, CTPOUTH JIOTHUECKUE
paccyxnenusi (MHIYKTUBHBIC, JCTYKTUBHBIE, T0 aHAJIOTHH), Ie7IaTh BEIBOJBI U 3aKITIOUCHUS;

yMEHHE TPUMEHATh B TPOIECCe TMO3HAHMUS TOHATHS (MPEeIMETHbIE M METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XHMHH, MPEoOpPa30OBBIBATh MIUPOKO
MpUMEHsSIEMblE B XUMHUU MOJENbHBIC TMPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI JIIEMEHTA),
XuMudeckas (popmyia 1 ypaBHEHHE XUMHUYECKOW PEAKIIUM — MIPH PEIICHUH Y4eOHO-TT03HABATEIBHBIX
3a7a4, C YYETOM O3THUX MOJEIBHBIX IPEIACTABICHUN BBIABIATH U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MIPU3HAKK M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBA3M W NIPOTHUBOPEUMS B HM3Y4YaeMbIX IpOLECCaX HU
SIBJICHUSX.
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Ba3oBble ucciienoBarebcKue AeiCTBUA:

YMEHHE UCII0JIb30BaTh IIOCTABICHHbBIE BOIPOCH! B KAUECTBE HHCTPYMEHTA IIO3HAHMSI, a TAK)KE B
KauecTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHU;

NpPUOOpETEHUE OIbITa M0 IUIAHWPOBAHMIO, OPraHU3allid U TPOBEACHHUIO YUYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HAONI0NaTh 3a XOJOM MpOIecca, CaMOCTOSTENLHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opmynaupoBarb OOOOLIEHHS W BBIBOABI IO pe3yJbTaTaM MPOBEACHHOIO OIbITA,
MCCIIEIOBAHMSI, COCTABIISATH OTYET O MPOJICTaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHUE BBIOMpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH WH(POPMALMIO PA3IHUYHBIX BHUJOB H
dbopM TpeaCcTaBICHUs, MOIYyYaeMYI0 M3 pa3HbIX HCTOYHHKOB (HAy4YHO-NOMYJISpHas JUTepaTypa
XMMHUYECKOTIO COJEpIKaHMsI, CIPAaBOYHBIE ITOCOOMS, PECypChbl MHTEPHETA), KPUTHUECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE NPUMEHSTh pa3lIM4YHbIE METOJbl M 3alpocChl MPH MOHCKE U OTOOpe MH(pOpPMAIUN H
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJUMBIX MJIsi BBIMOJHEHHS Y4YEOHBIX U TMO3HABATENBHBIX 3a/1a4
OIIPENICJIEHHOTO THIIA, MNPUOOpPETeHHE OmbITa B O00JACTH HCIOJIb30BaHHUS HH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJIEHUE KYyJIbTYpOH AaKTUBHOIO HCIIOIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIIFHO BEIOMPATH ONTUMAIIbHYIO (hOpMY TpeICTaBICHUS HH(OPMAIHH 1
WUTIOCTPUPOBATh pellaeMble 33Ja4d HECIOKHBIMH CXeMaMH, AMarpaMMaMu, APYruMu Gopmamu
rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAIM3UpOBaTh B IIpoliecce Y4eOHOM H HcCCiel0BaTeNIbCKON
JEeSTEIbHOCTH UH(POPMALMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sIiiCTBa M TpaHCIOpTa Ha
COCTOSIHME OKpY>KaroUlel IPUPOAHONU CPEBI.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHS 33/1aBaTh BOMPOCHI (B XOJ€ [Uanora u (Uiu) JUCKYCCHM) MO CYHIECTBY OOCY>KaaeMoun
TeMbI, JOPMYIIUPOBATH CBOM MPEATIOKEHHUS OTHOCUTEIBHO BBITIOHEHUS TPEITIOKESHHON 3a/1a9u;

YMEHUS NPEJICTABIATh NOJYYEHHbIE PE3YJIbTaThl TO3HABATEIBHONU JESITEIIBHOCTU B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTAIMI0 PE3YIbTaTOB BBIOJHEHUS! XUMHUYECKOT0 3KCIEPUMEHTa
(;1abopaTopHOrO OmbITa, J1AOOPATOPHOW PabOTHl MO HCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUsI y4yeOHOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABaTENbHOW U
HCCIIEIOBATENbCKON JEATEIBHOCTH MPHU PELICHUH BO3HUKAIOIIMX MPOOJIEM HAa OCHOBE ydeTa OOLIMX
UHTEPECOB U COIJIaCOBaHMs MO3UIMHA (00CyXkIeHHs, OOMEH MHEHHUSIMHM, MO3TOBBIE ILITYPMBI,
KOOpJUHAIIMSI COBMECTHBIX JEHCTBUI, ompeaeneHne KpUTEpUEB MO OLEHKE KadecTBa BHIIOJIHEHHON
paboThI U Ap.).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOSITENIbHO ONPEAENATh LENU JEATENbHOCTH, IUIAHUPOBATH, OCYIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO AESTENBbHOCTb, BHIOMpATh Hanboiee
3¢ deKTUBHBIE CIOCOOBI PElIeHNs] YUeOHBIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEIBLHO COCTABIAThH
WY KOPPEKTUPOBATh MPEMJIOKEHHBIM AITOPUTM JCHCTBUN INPH BBINOJHEHUH 33JaHUN C Y4ETOM
MOJyYeHUs HOBBIX 3HaHUM 00 H3ydyaeMbIX OOBEKTax — BEIIECTBAX M peaKIUsiX, OICHUBAThH
COOTBETCTBHE IOJYUYEHHOTO pe3yJbTaTa 3asBJICHHOW 1€, YMEHHUE MCIIOJIb30BaTh M aHAJIM3UPOBATh
KOHTEKCTBI, ITpe/iJIaraéMble B yCIIOBUY 3aJaHH.

IIpeameTHbIE pe3yabTaThI

B cocraBe mpenMeTHBIX pPE3yJbTATOB IO OCBOEHHIO 00s3aTEIbHOTO  COJAEpIKaHUS,
YCTaHOBJICHHOTO JJAHHOU (he/iepaibHON paboveit mMporpaMMOi, BBIIETISIOT: OCBOCHHBIE O0yJAOIIIIMUCS
Hay4HbIC 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBHIM, crienupuueckue s MpeIMeTHON 0oaacTu « XumMus»,
BUJbl JIEATEIBHOCTU IO TOJYYEHHUI0 HOBOTO 3HAHUS, €r0 HHTEpIpeTalH, NpeoOpa3oBaHHUIO U
MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYaIlHsIX.

8- kaace

K xoHiy oOyuyeHus B 8-M kJiacce mpeiMeTHBbIE pe3yJbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaxkaTh c()OPMUPOBAHHOCTH Y 00YHUAIOIIUXCSI YMEHHI:
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PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IIOHATUI: aTOM, MOJIEKYJIa, XHMUYECKUH JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHASL aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJS XMMHUYECKOTO 3JIEMEHTa B COCIMHEHWH, MOJSIPHBIA O00BEM, OKCHJ, KHCJIOTa,
OCHOBaHHWE, COJIb, AJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIICHHS, XHMHYECKas peaKlus,
Kiaccu(uKanusl peakuuil: peakiud COCIWHEHHS, PEAKLUUU pa3NIOKEHHs, PEaKLUUW 3aMeIleHHs,
peakiuu oOMeHa, 9K30- M JHAOTEPMHUYECKHE peakIUH, TeIIoBoH 3(dekT peakuuu, saApo aToma,
AJIEKTPOHHBIN CJIOM aroma, aTOMHas OpOUTallb, paguyC aToMa, XMMHUYECKas CBs3b, MOJSpHAs U
HENOJIIpHasi KOBAJICHTHAsl CBS3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas IOJIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATHN M MPUMEHSITh 3TH ITOHATHUSA
IIPY OIIMCaHUM BELECTB M UX IPEBPAILECHUN;

UCIMOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUI COCTaBJIEHUS (OPMyJI BEIIECTB M ypaBHEHHH
XUMHYECKUX PEAKIIUI;

OIpeNieNATh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTETIEHb OKUCICHUS
JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPHHAIIC)KHOCTh BEIIECTB K OIPENEICHHOMY Kiaccy
coeiMHEeHUI 1o ¢GopmysaaM, BUJ XUMHUECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKHX
COEIMHEHUSX;

packpbiBaTh cMbici [lepumonmyeckoro 3axkona J[.M. MengaeneeBa: [Oe€MOHCTPUPOBATh
[IOHMMAaHHUE MEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX IOJOXEHHUS B
Ilepuoguueckoil cucTemMe, 3aKOHOB COXPAHEHMsI MACChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOIaJipo;

OIKCBIBATh U XapaKTepu3oBaTh TabnuuHyro ¢opmy [lepnonnyeckoil cucreMbl XMMUYECKHX
AJIEMEHTOB: PA3NIM4aTh MOHATHS «TiaBHas moxarpymma (A-rpymma)» u «mobounas noarpynna (b-
rpymnmna)», Mauble U OOJbIINE MEPUOJbl, COOTHOCUTh 0003HAUEHUs, KOTOpble UMEIOTCS B TaliuIe
«Ilepuognueckas cucrema xumudeckux dnaemeHToB .M. Mengeneesay ¢ YMCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, olliee Yucio
AJIEKTPOHOB U paclpeaesieHue UX MO AIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBaTh XUMHUYECKUE DJIEMEHTHl, HEOPraHWYEeCKHE BEIIeCTBA, XMMUYECKHE
peaxkuuu (1Mo YUCIy U COCTaBy YYacTBYIOLIUX B PEAKIMU BEIIECTB, 10 TEIIOBOMY 3D (DEKTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBONCTBA BEIIECTB pa3IMYHBIX KJIacCOB,
MOATBEPK/lasi ONMUCAHHE NMPUMEPAMU MOJIEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMHUYECKHUX
peaKLuii;

IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHYECKOI'0 3JIEMEHTA 10 OpMyJie COETUHEHNU S, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH
pacueTsl 110 ypaBHEHUIO0 XUMUYECKOM peakuuu;

IPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JAEATEIbHOCTH — aHalu3 M CHUHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTU3allNI0, KJIaCCU(PUKAIUIO, BBISBIEHUE TPUUYUHHO-CIIECTBEHHBIX
CBSI3€M — NIl U3yUEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIUI, €CTECTBEHHO-HAYUYHbIE METO/IbI
MO3HAHUS — HAOJI0/IeHUE, U3MEpEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH );

CJIeZIOBATh MpaBUJIaM IMOJIb30BAHUS XUMHUECKON TIOCYI0M U J1aOOpaTOPHBIM 000PYAOBaHUEM,
a TaKKe MpaBuUjaM OOpallleHusi ¢ BENIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMHU MO BBIMOIHEHHIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB MO MOJYYEHHI0O U COOMpPAHHIO Ta3000pa3HbIX BEILECTB
(Bomoposa M KHCIIOpOJa), MPUTOTOBIEHUIO PAacTBOPOB C OINpEAENEHHOM MaccoBOM Josie
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATb U  MPOBOAUTh XUMUYECKHUE DKCIEPUMEHTHI 10
pacrno3HaBaHHUIO PACTBOPOB IIEI0YEH M KUCIOT ¢ MOMOUIbIO HHANKATOPOB (JJaKMyC, (eHOI(TaIEeHH,
METHJIOPAHXK U JIp.).

9-it ki1ace

K xoHy oOyuyenus B 9-M kJiacce NpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaxkaTh c()OPMUPOBAHHOCTH Y 00YHUAIOIIUXCSI YMEHHI:
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PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: XUMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH,  KAaTHOH, AaHWOH, IPOCTOE  BEIIECTBO,  CJOXHOE  BELIECTBO,  BaJEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCICHUSI, XUMHUECKas PeaKkius, XMMUYecKas CBSI3b, TEIIOBOM
3pdeKT peakuuu, MOIb, MOJSAPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI, HEIICKTPOIUTHI,
ANEKTPOIUTUYECKAsT JAMCCOIMAIMs, peakUUd HOHHOro OOMeHa, KarTajau3aTop, XHUMHYECKOe
paBHOBecHe, 00paTUMbIe M HEOOpaTUMBbIE PEaKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU,
OKHUCJIUTEIb, BOCCTAHOBUTENIb, OKHUCJIEHHE U BOCCTAaHOBJIEHHUE, aUIOTPONUs, aM(OTEPHOCTH,
XUMHYECKas CBsI3b (KOBAJIEHTHAs, MOHHAs, METaJNINYecKasi), KpUCTalNIMYecKasl pelIeTKa, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IpeaesnbHo gomnyctuMas koHuentpamus 1K
BELIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATUN U MPUMEHSTh 3TH MOHITUS
IIPY OIIMCaHUM BELECTB M UX IPEBPAILECHUN;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHUMBOJUKY JJISi COCTaBJieHHsS (OpPMYJ BEIIECTB U ypaBHEHUM
XUMHYECKUX PEAKIIUI;

OTIPEICNATh BAJIGHTHOCTh M CTEINEHb OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSIX
pPa3IMYHOIO COCTaBa, NPHUHAJJIEKHOCTh BEIIECTB K OIPENEICHHOMY KJIacCy COEOUHEHHM 110
dbopMynaM, BUA XUMHUYECKON CBSA3M (KOBAJICHTHAs, MOHHAs, METAJNIMYEecKas) B HEOPraHUYECKUX
COECIUHEHMAX, 3apsj] HMOHA 10 XHMHUYECKOM (opmyse, xapakrep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAMHEHUM, THI KPUCTATNTNYECKON PEIIeTKU KOHKPETHOT'O BEIIECTBA,

packpeiBaTh cMbica llepuogmueckoro 3akona /[[.M. MenneneeBa u JEMOHCTPUPOBATH €T0
MOHMMAaHME: OMUCHIBATb M XapaKTepu3oBaTh TabnuuyHyro ¢opmy Ilepuonnyeckoili cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3juyarTh IOHATUSA «rjaBHas noArpynmna (A-rpymnma)» U «rmodouyHas
noarpynna (b-rpynmna)», maneie u 60JbIIKME TIEPUOABI, COOTHOCUTH 0003HAUCHUS, KOTOPbIE UMEIOTCS
B IEPUOAMYECKON TaOJIUIe, ¢ YMUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij siApa, o0IIee YUCIO0 SIEKTPOHOB U PACHpE/IeICHHE UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U MX COCAMHEHUN B
npejenax MaJbIX MEPUOOB U IVIABHBIX MOATPYII C YY€TOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHMYECKHE BEIIEeCTBA, XUMHUYECKHE
peakiuu (IO YMCIY M COCTaBYy YYAacTBYIOIIMX B pEakIUHM BELIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
M3MEHEHHUIO CTENEHEH OKUCICHUS! XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) O0IIKE U crenn(uyeckue XMMHUUECKUe CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOATBEPXkAas OMHCAHHE MPUMEpPAMU MOJEKYJSPHBIX M HOHHBIX YpaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJISITh YPAaBHEHUS SJIEKTPOIUTUYECKOMN TUCCOIMAIIMY KUCIIOT, IIE€J04YeH U CoJIei, MoIHbIe
U COKpAIllEHHbIE YpaBHEHUs PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS pPeaKLUi, MOATBEPKIArOIINX
CYILIECTBOBAaHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM  IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBAaTh CBOMICTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHNS XUMHUYECKUX MPEBPAILEHUH B Pa3INYHBIX YCIOBHUSAX;

BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIO
XMMHYECKOT0 3JIEMEHTA 10 (opMyJie COeTMHEHNU S, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH
pacueTsl 10 YpaBHEHUIO XUMHUUYECKOM peaklnu;

coOiroaaTh MpaBuiia MOJIb30BAHUS XUMUYECKON MOCY 101 U 1a00paTOpHBIM 000pYyI10BaHUEM,
a TakXxe MpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIIOJHEHHUIO
71a00PaTOPHBIX XUMUYECKUX OTIBITOB MO MOTYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIECTB (aMMHaKa
U YTJIEKHCIIOTO ra3a);

MPOBOAMUTH pPEaKIUH, IMOATBEPKAAIOIINE KAuyeCTBEHHBIH COCTAaB pAa3jIMYHbIX BELIECTB:
pacro3HaBaTh OINBITHBIM ITyTeM XJIOPUI-, OpOMUI-, HOIUA-, KapOoHaT-, pochaT-, CUIMKaT-, Cyabdat-
, TUJIPOKCH/I-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, PUCYTCTBYIOUINE B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;
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IPUMEHATh OCHOBHBIE OIEpPallMd MBICIUTEIBHON JEATENIbHOCTH — aHalli3 U CUHTE3,
cpaBHeHHE, 0000IIeHNEe, CHCTEMAaTHU3allMIO, BBISBICHHE NPUYMHHO-CIEACTBEHHBIX CBS3EH — Ui
W3yYEHUsS] CBOMCTB BELIECTB M XMMMUYECKUX pPEaKIHi, €CTeCTBEHHO-HAy4YHbI€ METOJbl MIO3HAHUS —
HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIN U MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckoe IMIaHUPOBAHUE MO XUMHUU IS 5-9-X KJIAaCCOB COCTaBJIEHO C y4eToM paboueit
nporpaMmbl BocnuTaHusi. BHeceHbI TeMbl, 00ECIEUMBAIONIINE PEATU3AMIO LEJIEBbIX MPUOPUTETOB
Bocrniutanust ooydarommxcss OOO yepe3 u3yueHne XUuMuHu.

B BocmuTaHuu OO0yYarOMMXCS TAaKUM MPHOPUTETOM SIBISETCS CO3JaHHE OIarompHsITHBIX
YCIIOBUH 7151 IpUOOpETeHHs 00YYarOIIMMHKCS OIbITA OCYIIECTBICHHS COLUANIBHO 3HAYUMBbIX JIEI.

Brinenenne JaHHOTO TPHOPHUTETA CBA3aHO C MOTPEOHOCTHIO OOYYAIOIIUXCS B SKH3HCHHOM
CaMOOMPEEIICHNUH, B BBIOOpE AaTbHEHIIIET0 dKU3HEHHOTO Iy TH, KOTOPBIM OTKPBIBAETCS Mepes HUMU Ha
IIOPOTe CaMOCTOSITENILHOM B3pOCIION KU3HU.

Ha ypokax xumuu, 00y4aromiyecss MOTyT IPHOOpecTH:

OMNBIT  CaMOCTOSITEIBHOTO  MPUOOpPETEHUS] HOBBIX 3HAHUM, TMPOBEIACHUS  HAYYHBIX
WCCIIETOBaHM, OTIBIT IPOEKTHOM JIeATEIbHOCTH;

OTBIT JIEJ, HAMPABJICHHBIX Ha IOJIb3y CBOEMY POJHOMY TOpOAY, CTpaHE B IIE€JIOM, OIBIT
JeSITeNIbHOTO BBIPQXKEHUS COOCTBEHHOM IPaXKIaHCKOM MO3UIUY;

OMBIT CAaMOIIO3HAHUSI M CaMOAHAJIU3a, OMBIT COLMAIBHO MPUEMIIEMOTO CAMOBBIPAKEHUS U
camopeallu3alui.

8- KJIACC
KouunyecTBo 4acoB
HaumeHoBaHue
Ne Beero JuiekTpoHHbIe (UMppoBHIE)
pasieaos  um - TEM KonTpo e | [IpakTHuyeckue
n/n HTPOJILHBI PAKTHYECKHUE | ggpa3oBaTe/IbHbIE pecypchl
nporpamMmel padoThbI padoThI
Pasnea 1. [lepponayanbHble XUMHYECKHE MOHATHS
XuMusi ~ — BaKHas
o0racThb
bubmuoreka @OI'UC «Mos
€CTCCTBO3HAHHUS U
1.1 HDAKTHICCKON 5 2 mkonga» — lesson.academy-
p content.myschool.edu.ru/04/08
JEeSATEIIbHOCTH
YeloBeKa
BemectBa u Xummsa, 8 kinacc, PI'AOY
1.2 | xumuyeckue 15 1 HAI1O «Axanemust
peakuuu Munnpocsenienust Poccun
Hroro mo pazneny 20
Paznen 2. BaxHeillnne npeacTaBUTeId HEOPraHUYECKUX BellleCTB
ONEeKTPOHHBIN
o0pazoBaTenbHBIN pecypce
Bosayx. Kucnopon. «Jlomamnraue 3a/laHusl.
2.1 | Tlonusarue 00 6 OcHOBHOE oO1miee
OKCHJIax oOpa3zoBanue. Xumusa», 8-9
kimace, AO «M3paTreabCcTBO
"IIpocBenienue"»




2.2

Bonopon. Ilonsrtue
0 KHCJIOTax U COJIAX

15

Tpenaxep «Ob6mako 3HaAHUIY.
Xumus. 8  kimace, OO0
«DusukoH JIady»

2.3

Bona.
Tlousatue
OCHOBAHUAX

PacTtBopsI.
00

2.4

OCHOBHBIE  KJIACCHI
HEOPTaHHYECKUX
COCTMHEHUN

11 1

Uroro no pazneny

30

Pazngea 3. llepuognueckuii 3axkoH u Ilepuoguyeckasi cucrema xummuueckux djaementos ..
MenpeneeBa. CtpoeHue aTroMoB. XuMHYecKasi CB3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peaxkiun

3.1

[Tepuoanueckuii
3aKOH u
[Iepnonnueckas
cucrema
XUMUYECKUX
3JIEMEHTOB
Meneneesa.
CrpoeHue aToMOB

T

3.2

XuMH4ecKasi CBS3b.
OKUCIIUTEIHLHO-
BOCCTaHOBUTEJILHBIE
peakuuu

Hroro no pazneny

15

IToBTOpeHune

OBLLEE
KOJIMYECTBO

YACOB

10

I[TPOTPAMME

68 3

9-M KJIACC

Ne

n/n

HanmenoBanue
pa3iejioB W TeM
NMPOrpaMMbI

KoanuyecTBO 4acoB

Bcecer | KoHTpOJBHBI
0 e padoThbI

IIpakTH4eckn
e padoThbl

JyieKTpOHHBbIEe (UM(PPOBBHIE)
o0pa3oBaTe/ibHbIE pecypcChl

Pa3pnen 1. BemecTBo 1 XUuMHYeCKHE PeaKIIUA

[ToBTOpEHUE 51 bubmnoreka ®OI'UC «Mos
11 yriryOJIeHue 3HaHHIA 5 1 mkona» —  lesson.academy-
" | OCHOBHBIX pa3/elioB content.myschool.edu.ru/04/0

Kypca 8 kiacca 9

OCHOBHELC Xumusa, 9 knace, OIAOY
1.2 4 IO «Axanemus

3aKOHOMEPHOCTH

Munnpocsenienust Poccum»




XUMHUYECKHUX
peakuuii

1.3

DIeKTpoNIUTHYECKA
s JCCOLIUAITHS.
XuMHuecKue
peakuuu B
pacTBopax

DJIEKTPOHHBIN
00pa3oBaTeIbHBII pecypc
«Jomarrnue 3a/laHusl.
OcHoBHOE oOrmiee
obpazoBanue. Xumus», 8-9
knacc, AO «M3mareabcTBO
"IIpocBenienue'»

Uroro no pazneny

17

Pa3zgea 2. HemeTa/JIbI M UX CO€

HHCHUSA

2.1

O6mas
XapakTepUCTUKa
XUMHYECKUX
snementoB  VIIIA-
rpymnmsl. ['agoreHsl

Tpenaxep «O0nako 3HAHHID.
Xumust. 9 kmace, OOO
«Dwusukon Jladb»

2.2

O06mas
XapaKTEPUCTHKA
XUMHUYECKHUX
3JIEMCHTOB VIA-
rpynnsl. Cepa u ee
COEIMHEHHUS

2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
JJIEMEHTOB VA-
TPYIIIIBL. A3sor,
dbochop u  wux
COECMHEHUS

2.4

O6mas
XapaKTEPUCTHKA
XUMHYECKHUX
JJIEMEHTOB IVA-
IpymIsl. Yrieposa u
KpeMHMH W  HX
COCIMHEHUS

Hroro no pazneny

25

Pasznen 3. MeraJLiibl 1 X COeIMHEHUA

OO0ume  cBOWCTBA

3.1 4
METAJUIOB
Baxueiinme

3.2 |metautbl u ux| 16
COEIUHEHUS

Hroro no pazneny 20




Paznea 4. Xumus 4 OKpyKamomas cpeaa

17

BemectBa u
4.1 | matepuaisl B KU3HHA | 3

YeJI0BeKa
Hroro mo pazneny 3
[ToBTOpEeHUE 3
OBUIEE
KOJIMYECTBO YACOB | 68 4
I1O0 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME
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8 KJIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
JI:;_)H Tema ypoka Beero KonrTpoabsubie IIpakTnueckue i[:;jeﬂnﬂ :)Ig[()l;l;zf:::enbnme
padoThbI padoThbI pecypes
1 [Ipenmer xumuu. Ponb xumMuu B 1 bubnunorexa LIOK
JKU3HM 4YesoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 ITonsiTie 0 MeTO/1aX MO3HAHUS B 1 bubmuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 Yucrelie BemecTBa U cMecu. CiocoObl 1 bubnuoreka [IOK
pazzeneHusi cMecen https://m.edsoo.ru/ff0d26ca
S s — ) buGnorera LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOM COJIN)»
6 | Avowsmmonexyms L Ptpe i sckoou/ftOdzase
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoteka IIOK
(CMMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmoreka HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0d2d50
aKOH ITOCTOSTHCTBA COCTaBa B TB.
10 :);(m(;nqe(():ia(s)[ (bgpMy;(e)l(.: BaJIeHE”:FUI-IIg((:)TB 1 bubmaorexa LIOK

dTOMOB XUMHUYCCKHUX 5JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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OtHOCUTEIbHAA aTOMHAg Macca.

bub6numoreka [IOK

1 OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
19 MaccoBast 1011 XUMAYECKOTO bubnunoreka LIOK
3JIEMEHTA B COCIUHEHHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemiecTra. MoJib. bubmuorexa [IOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 ®u3nYECKUEe U XUMUYECKHUE SABJICHUS. bubnuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHsI IPOTEKAHUS Bbu6moteka [IOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
| e o o B 10K
o ypastiey https://m.edso0.ru/ff0d5708
XUMHYECKHUX PeaKIIHii
K
18 poet cosmmens, paytowcr uGnorera LIOK
peardl ¢ P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B.JI — Y4EHBIii-
19 swwncroncauer. Obosmerre BuGmorexa LIOK
1 AHCT o https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alvsl 3HAaHUH
20 KonTtponbHas padora Nel no reme 1 bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI) https://m.edsoo.ru/ff0d4290
B — .C
21 motyva. Kucnopoa — snewerrt uGimorera LIOK
Ayxd. e https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
® .
p | Sommes s ot Busmorea 101
POAA tpeakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOsI MOTy4eHHs KHCIIOpO/ia B Bumorexa 1IOK
23 71a00pPaTOPHUH U IPOMBIIIICHHOCTH.

HpI/IMCHCHHe KucCjIopoaga

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

20

TemnoBoit 3¢ ekt xumMuaeckoit
peakuuy, HOHATHE O

bubnunorexa LIOK

24 TEPMOXMMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKHUX PEAKIIHIX
T .
25 | Sarpmmenme soyayna, enocabn e BuGamorera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
I1 O6ota Ne 3
2% lonyscne ncotmpanme BuGanorexa LIOK
M p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHUE €T0 CBOMCTBY
97 Bomopon — anemeHT u mpocToe bubnunoreka LIOK
BeecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHE 0 KMCIOTAX U COIAX Bubmzorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosTy4eHust BOAOPO/Ia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 loysenmie n cobupatie o10poa BuGmorera LIOK
Y onp AOPOAa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B N
3| nemeorsa rass no ong mmccrmony BuGmorera LIOK
H My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o | Do nbam oo Busmorea 101
yP “p 1 o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUM ra30B
35 du3nYecKre 1 XMMUYECKHe CBOMCTBA bubnuoreka [{OK

BOJIBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tonsarue 00

bub6numoreka [IOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTEb.
37 HacsIieHHbIe ¥ HEHACHIILICHHBIE bubmuorexa [IOK
pacTtBOpbl. MaccoBasi 10J1s1 BEleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuyeckas pabora Ne 5 o Teme
38 «IIpuroToBieHne pacTBOPOB C bubmmoreka [JOK
OnpeAcIEHHON MacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme 1 bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIaCCU(PUKALINS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
p | et e oo B 10K
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyyeHne u XUMHYECKHE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
C :
16 crocotm noryeena. xivimecke u6miorerca LIOK
o y ’ https://m.edso0.ru/00ad9474
CBOICTBa
ITpakTuyeckas pabora Ne 6. Perenue
47 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe bubmuoteka [IOK

«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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I'enernueckas cBsi3b MEKIY
KJIacCaMU HEOPraHUYECKUX

bubnunorexa LIOK

48 coeauHeHnil. Beepoccuiickast https://m.edsoo.ru/00ad9a50
poBepoyHas pabora
49 O06o001IeHNEe U CHCTEMATH3aLIHS bubnunorexa LIOK
3HAaHUH https://m.edsoo.ru/00ad9ch?2
KontpoinbHas padora Ne3 o teme
50 "OCHEBHBIC KJ'II;CCLI HEOPraHHYECKUX 1 Bubmzorexa HOK
" p https://m.edsoo.ru/00ad9ela
COCMHCHHI
[TepBbIe MOMBITKN KiTacCU(DHUKAITHI
51 XI/II\I/)[I/I‘IGCKI/IX 3JIEMEHTOB I(?IOH;IITII/Ie o buGnuorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuonpl, Tpynmel, TOATPYIIIEI Bubmorexa LOK
PHOJBL TPy » TIOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubmuoreka [IOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue JIEKTPOHHBIX 000JI0YeK
b P N bubmuoreka [{OK
55 aToMOB 351eMeHTOB [lepunoanueckoit :
https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. MenneneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 IMOJIOKEHUIO B bubmuorexka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U MPaKTUKU. []. bubmuoreka [IOK

N. Menpnenees — y4€HbIi, IeAaror u
IpaKJaHUH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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DNEKTPOOTPULIATEIILHOCTh ATOMOB

bub6nmoreka [IOK

58 XUMITHCCKHX SIICMCHTOB/ 1 https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bubnunorexa LIOK
59 Vonnas xumuieckas CBisep 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHast XUMUYECKas 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [{OK
62 Crenenr, oxncnenns 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoreka [{OK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue atoMa. XuMHUYECKast 1 1 bubmnorexa LIOK
: https://m.edsoo.ru/00adb486
CBSI3b)»
66 O06o001meHre U CHCTEMaTH3aIIHS 1 bubnuoreka [{OK
3HAaHUU https://m.edsoo.ru/00adb33c
67 O0600611eHre U cucTeMaTH3alus 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch?2
68 O06o001meHre U CHCTEMaTH3aIIHS 1 bubmuoreka [{OK
3HAaHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KUIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bcero KoﬁﬂTpO‘m’m’le H%aKTquCKHe u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThI padoTbI pecypen
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?FCMI:J, XUMHUYECKUX 3JIeMIe)HT§B pIm ! 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XPIMI/I‘IGCKEIX 3JIEMEHTOB IIEPBBIX TPEX 1 bubmorexa LIOK
p p https://m.edso00.ru/00adb6b6
MIePHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnuorexa [JOK

3 1 ,

HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapsl XUMHYECKOU CBSA3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IloBTOpEHUE U yriyOieHHe 3HaHU 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

6 Krnaccudukanys XuMHUeCKUX peaklmii 1o 1 bubnuoreka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKInu HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 Bubmzorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKLUsIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XUMHYECKON PEAKIIMU U MTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE 1 bubnnorexka [JOK

peaKIuu

https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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Teopus AIEKTPOIUTUYECKON

bu6mmoreka [IOK

10 muccouuanyu. CUIbHBIE U C1a0bIe https://m.edso0.ru/00adcd6s
3IEKTPOJIUTHI
11 HonHble ypaBHEHUA peaKIil Bubmorexa HOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUH 00 Bubmorexa HOK
N https://m.edsoo.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIMAITIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 DIIEKTPOJIUTHUECKON bubmiorexa LIOK
pel P https://m.edsoo.ru/00add8h2
JIUCCOLIMALIAN
14 Ilonstue o ruapoanse cojei bubmiorexa LIOK
Ap https://m.edso0.ru/00add9d4
. bu6mmoreka [IOK
15 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edso0.ru/00addd12
[TpakTuueckas paborta Ne 1. «Pemienue bubnuorexa [JOK
16 :
SKCIEPUMEHTAIbHBIX 33124 https://m.edsoo.ru/00addbfa
KourponsHaas padora Ne2 o reme
17 «3J‘I;II:T OJ'II/ITIf‘{eCKaSI MCCOIIHALINS bubmiorexa HOK
p A THHATIHAL, https://m.edsoo.ru/00addecQ
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO6mrast xapakTepuCTHKA rajJOreHOB. bubnmnoreka [JOK
18 . :
XHMMHUUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopoa. ConsHast KHCIOTa
19 XHMqucfng CﬂOﬁCTBa O ‘IGHI/IG’ bubmiorexa HOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
ITpaktuueckas padora Ne 2 mo teme
20 <<1PIOJ'I yeHue COIJ)ISIHOfI KHCJIOTBI Bubmiorexa HOK
y .. N ’ https://m.edsoo.ru/00ade348
M3yuyeHUe €€ CBONUCTB»
B cie 0 YpaBHE
BIYUCIICHHUS 110 YP 13H HUSAM Butmorexa LIOK
21 XUMHYECKHUX PeaKIIHii, €CIIK OJIUH U3

peareHTOB JIaH B H30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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OO6mmas xapakrepucTuka 31emMeHToB VIA-

bu6mmoreka [IOK

22 TPYMIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxcp eHHUE ce BII[ H(l;é ch)le I/IHe]i){I/Iﬁ B Eubmaorexa ITOK

A p 4 https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (1)1431/156(31(142 u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHAMHMYECKHUE PEAKLMH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 oI quplfs{ CEPHOM KUCIIOTHI bubmnorexa LIOK

y P ) . https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKPYIKaroIei
Cpelibl COCIMHEHUSIMU CEPBI

27 Briuucnenue maccoBoil 1011 BBIXOAA bubnuorexa [JOK
IIPOYKTA pEaAKIIUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTrKa 31eMeHToB VA-

28 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnoreka [JOK
npupoae, Gu3nyecKue U XuMHYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubnnoreka [JOK
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «IPIOJ'I YeHUe aleMHaKa M3YyUYEHHUE €ro bubmorexa LIOK

Y - 13y https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bu6mmorexa [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

32 P bubnmoreka [JOK
aMMOHHS B KaU€CTBE MUHEPATHHBIX

yaoOpeHuid. XuMHUUYECKOe 3arpsisHEHUE

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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OKpYKaroIIeH Cpelibl COEAUHEHUSIMHU
azoTa

docdop. Oxcun pochopa (V) u

bu6mmoreka [IOK
33 (bocopHas KHCROTd, (pusmicckue u https://m.edso0o.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE
Hcnons3zoBanue GocdaToB B KayecTBe
34 MHHEPaTbHBIX qz)6 (gHI/Iﬁ 3arpsi3HeHUE Eubmaorexa ITOK
PaIbHBIX YAODD N https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTaMu
Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnuorexa [JOK
35 ; .
¢bu3nvecKre 1 XUMHUYECKUE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepojaa, ux pusudeckue u
XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
36 _
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHas KUCI0Ta U €€ COTu bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
"[losy4yeHne yriekucioro rasa. bubnuoreka [IOK
38 :
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBOoHAYaIbHBIC TTOHATHUS 00
39 0 rpaHI/IqGCKI/IX BEIIIECTBAX KaK O Eubmorexa IIOK
P m https://m.edsoo.ru/00ae054e
COCIIMHEHUSIX YTIIepoaa
40 Kpemuuii u ero coequHeHus bubmorexa LIOK
p A https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue
a1 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHeire HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS
Kontponbnas padota Ne3 o teme
tpot p bubmuorexa [JOK
42 «BaxHeime HeMeTaulbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el18



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO01mas xapakTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METaJIOB. MeTainyeckast

43 CBSI3b M METAJUTUYECKAs] KPUCTAJINYECKAs Bubmzorexa LIOK
.. N https://m.edsoo.ru/00ae103e
pemérka. Pu3nUecKue CBOMCTBA
METAJIIOB
X €CKHE CBOMCTBA METAJJIOB.
44 BJI;IQ/E? OXI/IHMI/ItfeCPIIU/ITI?]I3 ;1:[ f{arlJI ﬂ]iI(CHI/Iﬁ buGmnorexa LIOK
p P P https://m.edsoo.ru/00ael1156
METAJIIOB
OO0mmue criocoObl MOTYYeHHUS METAJLIOB.
CmuiaBbl. BerunciieHus o ypaBHEHUsIM bubnuorexa [JOK
45 N ]
XUMHYECKUX PEAKIMH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH
46 ITousiTre 0 KOPPO3UU METAILIOB bubmiorexa HOK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
ar IllemovHEe METATLIET https://m.edsoo.ru/00ael4b2
48 OKCHUIBI M THAPOKCHUIBI HATPHUS U KIS Eubmorexa IIOK
& Ap A P https://m.edsoo.ru/00ael14b2
49 [llenouyHO3eMeTbHBIC METAITBI — KaJTbITHI bubmuorexa [JOK
W MarHuu https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTUHEHNUS KaJIbIAA bubmiorexa HOK
A 1 https://m.edso0.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3aIUs 3HAHUH
59 JKEcTKOCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edso00.ru/00ae1886
I1 6ota Ne 6
o | D lo o e Sumorea 110K
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubmuorexa [JOK
b4 AJIOMUHHA https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK

THIPOKCHJIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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bubmuoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Oxcuipl, TuapoKcu bl u coiu xenesa (11) bubnmoreka [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3allUs 3HAHHUIA
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmuoreka [JOK
«BaxHenme MEeTaJliIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHCHH S
Boruncnenus no ypaBHEeHUsIM
XUMHYECKHUX PEeaKIInMi, €CIIN OUH U3
60 €arcHTOB ai B I/IILl’»6bITKe I/IJ'II/IIICO CPIKUT bubmmorexa LJOK
p . ICP https://m.edso00.ru/00ae1750
IpuMecHu. Beraucienns MmaccoBou 10JIH
BBIXO0/Ia TIPOJTYKTA PEAKIIHH
61 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
KonTponbnas padorta Ne4 mo teme
62 «BaxxHe#mme MeTaIbl ¥ X
COCTMHCHH S
63 BemectBa u Matepuainbl B TOBCETHEBHOM bubnnoreka [JOK
JKM3HU YEJTOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH bubnuotexa [JOK
cpensl https://m.eds00.ru/00ae4270
65 Ponb XumMuM B perieHny SKOJIOTHYECKUX bubnuoreka [IOK
npo0seM https://m.edso00.ru/00ae4270
. bu6mmoreka [JOK
66 O06o001IeHrEe U CUCTEMaTH3alisl 3HAHHH https://m.eds00.ru/00ae0d0a
. bu6mmorexa [IOK
67 O06o01IeHre U cucTeMaTr3aIis 3HaHHHA https://m.edsoo.ru/00adb33¢
68 O06001IeHrEe U CUCTEMAaTH3al|sl 3HAHHUHA Eubmorexa LIOK

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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OIEHOYHBIE MATEPHAJIbBI

Jliss mpoBeneHUS OICHOYHBIX MEPOINPHUSATHH M0 y4eOHOMY MpeaMery «XuMusy s
oOydatomuxcst 8-9 K1accoB UCHONIB3YIOTCS MaTepUaNIbl C KPUTEPHUSIME OIICHUBAHUS | CIICIU(UKALIIEH,
pa3MELEHHbBIC HA CalTax:

OI'BHY «®enepaibHOr0 MHCTUTYTA NEJArOTMUYECKUX U3MEPEHU» - 3aganus 11l 5—9 Ki1accoB
10 HMCTOpWHU, OOIIECTBO3HAHHIO, OWOJOTUM, (U3UKE, XUMHUU JUIsI PA3BUTHUS IHMCBMEHHOW pedH
(https://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov);

OI'BHY  «®enepanbHOr0 HMHCTUTYTa IMEJAarorMyeckux u3MepeHui» - JlemoBepcuw,

crnienupuKanum, KOU(UKATOPHI OCHOBHOT'O rocy/1apCTBEHHOI'O JK3aMEHa
(https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-4);

OUOKO - OOpa3upl ¥ omucaHUs MPOBEPOUHBIX padoT ans mposenenus BIIP B 2025 rony
(https://fioco.ru/obraztsi_i_opisaniya_vpr_2025).



https://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-4
https://fioco.ru/obraztsi_i_opisaniya_vpr_2025
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