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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma mo XMMHH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs COCTABIEHA HA OCHOBE TpeOOBaHUI
K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM NPOTrpaMMbl OCHOBHOTO 00mero o0Opa3oBaHUs,
npeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE pabodeil mporpaMMbl BOCIIUTAHUS IIKOJIBI U C y4ETOM
KOHIICTIIIMHM TPENoJaBaHus yuyeOHOTO mMpeameTa «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit
®denepanui.

[Iporpamma mo XumuM Aa€T MPEICTAaBICHHE O IIENAX, OOmIei cTpaTeruu OoOydeHHs, BOCIUTAHUSA H
pa3BUTHsl OOYy4aIOIIMXCS CpPEACTBAMH Y4eOHOTO TMpEeAMEeTa, YCTaHABIMBAeT 0O0s3aTeNIbHOE MPEAMETHOE
COZIepKaHue, MPEAYCMAaTPUBAET PACIIPEACIICHHE €ro N0 KilaccaM M CTPYKTYpUPOBAHHUE IO pas3ziesiaM M TeMam
IporpaMMbl MO XUMHUH, ONPEIENsAeT KOJIWYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPUCTHUKU COJEpKaHUS,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHHSI XUMUU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, TOTUKKM y4eOHOro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEW O00YyYaromIMXcCs, ONpeaAesieT BO3MOKHOCTH
npeaMera JUIsl peain3aliy TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUsSI OCHOBHOM 00pa30BaTENIbHOM NMPOTpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHMs, a TaKKe TPEeOOBaHMI K pe3ysbTaTaM OOy4YeHHs XMMHH Ha YpOBHE
Heneil M3ydeHusl MpeaMeTa W OCHOBHBIX BHIOB Yy4e€OHO-TIO3HABATEIBHOW NEATEIHHOCTH O0YyYaloMIerocs IO
OCBOCHHIO Y4€OHOI'0 COAEPIKaHUsI.

3HaHME XMMHMM CIY)KHT OCHOBOM [JJs1 (QOPMHUpPOBAaHUS MHPOBO33PEHHUS OO0ydYaromerocs, ero
OpPEJCTaBICHUA O MaTepUalbHOM €IUHCTBE MHpA, BAXKHYI pOJIb UrpaloT (HopMuUpyeMble XHUMHUEH
IPEJICTAaBICHUS. O B3aMMOIIPEBPALLEHUSX SHEPTUU U 00 SBONIIOIMH BEIIECTB B MPUPOJE, O MyTSIX PEIICHUS
r7100adbHBIX TPOOJIEM YCTOWYMBOIO PAa3BUTUSI UYEJIOBEUYECTBA — CBHIPHEBOHM, IHEPreTUUECKOM, MUILEBOH U
AKOJIOTUYECKOM O€3011aCHOCTH, MPOOJIEM 31paBOOXPAHCHHS.

N3ydenue xumuu:

CIOCOOCTBYET peau3allid BO3MOXKHOCTEH Il caMOpa3BUTHS M (POPMUPOBAHUS KYJIbTYPBI JTUYHOCTH,
e€ o0miei u (HyHKIIMOHATLHOW IPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyUaroUInXcs, HaBBIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOM  JEesTEeIbHOCTH, OKCIEPUMEHTAIBHBIX M HCCIEJO0BAaTENBCKUX  yMEHUA,
HEOOXOUMBIX KaK B TIOBCEAHEBHOM JKU3HH, TaK U B MPOGECCUOHATLHOM e TEIbHOCTH;

3HaKOMHUT CO CIEUU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsIIa Ha
€MHCTBO MPUPOABI U YEIOBEKA, SIBIAETCS OTBETCTBEHHBIM 3TanoM B (HOPMHPOBAHHM €CTECTBEHHO--HAYYHOU
IPaMOTHOCTH O0YYarOIIUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO--HAyYHBIM 3HAaHUAM, K
NpUPOE, K YeJIOBEKY, BHOCHT CBOW BKJIQJl B 9KOJOTHUYECKOE 00pa30BaHUE 00yUaIOIIUXCS.

JlanHple HampaBleHUs: B OOYYEHHMM XUMHUH OOecTeunBaloTCs CrenupuKol coiepkaHus y4eOHOro
peIMeTa, KOTOpBIM SBISETCS IEJarornyecky aJanTUPOBAaHHBIM OTpaKeHHEM O0a30BOM HAyKHM XHMHM Ha
OIpEeICIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE O00YYarOIIUMUCS
CUCTEMBI IIEPBOHAYAIBHBIX IOHATUA XHMHH, OCHOB HEOPraHMYECKOHM XUMHM U HEKOTOPBIX OTIEJIbHBIX
3HAYMMBbIX TOHSATHUI OPraHUYECKON XUMUH.
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CrpykTypa coaepKaHusi IPOrpaMMbl 110 XUMHUM c()OpMUPOBaHA HA OCHOBE CUCTEMHOI'O MOJIX0Aa K €€
uzyuenuo. CojiepKaHue CKIABIBACTCS U3 CUCTEMBI MOHATHIA 0 XUMHUYECKOM HJIEMEHTE U BEIIECTBE U CUCTEMBI
HNOHATUM O XuMmHyeckod peakiuu. OOe 3T CHCTEMBl CTPYKTYPHO OpraHM30BaHbl 10 MPUHIMITY
MOCJIEI0BATEIBLHOTO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— Y4EHHUS O CTPOCHUHU aTOMa U XUMHUYECKOH CBA3H;

— IPEACTaBIECHUN 00 AJIEKTPOIUTHUECKON UCCOLUAIIMY BEILIECTB B PACTBOPAX.

Teoperndeckue 3HaHMS paccMaTPUBAIOTCS Ha OCHOBE SMIMPUYECKU MOITYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BHBAIOTCS TOCIEAOBATENIFHO OT OJHOTO YPOBHS K APYrOMY, BBITIONHSSA (PYHKIUU OOBSCHEHHS U
IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOTY4YEeHUS U3y4aeMbIX
BELIECTB.

OcBoeHne mporpaMMbl MO XUMHHM CIIOCOOCTBYET (DOPMUPOBAHHUIO INPEACTABICHUS O XUMHUYECKOU
COCTABJIAIONICH HAy4YHOW KApTHHBI MHpa B JIOTUKE €€ CHCTEeMHOH NPHUPOIbI, EHHOCTHOTO OTHOIICHHS K
HayYHOMY 3HaHMIO U METOJ]aM IO3HaHUs B HayKe. M3yueHue XMMUU MIPOUCXOIUT C NMPHUBICYEHUEM 3HAHUH U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buomorus. 5—7 kmacce» n «®Pusmka. 7
KJIace».

[Ipn m3yueHNH XMMHU TPOMCXOIUT (HOPMHUPOBAHHE 3HAHWUH OCHOB XMMHYECKOH HAayKH KakK OO0JIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUECKOW MAEATENbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOIl KyJbTYpbl. 3a7aua y4eOHOTO MpeAMETa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUNA —
BOXHEHIIMX (AKTOB, TIOHATHH, 3aKOHOB U TEOPETHUECKUX TIOJOKEHUH, JOCTYMHBIX 0000IIeHui
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3bIka HayKH, B IPHOOIEHUH K HAyYHBIM METOAAM MO3HAHUS IPU U3yYEHUH
BEIIECTB M XUMHUECKUX PEaKIHii, B GOPMUPOBAHUU U PA3BUTUH ITO3HABATEIFHBIX YMEHHUNA U UX IPUMEHEHUH B
yueOHO-TI03HAaBaTEeNbHON M y4eOHO-MCCIIEN0BATENbCKON JeATEIbHOCTH, OCBOCHMM IIpaBMJI 0€30MacHOro
00paleHNs C BeIECTBAMU B TIOBCEAHEBHOM KHU3HH.

IIpu n3ydeHun XMMHM Ha YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHMs BaXXHOE 3HAUEHHE TPHOOPENN TaKHue
eI, KaK:

— (QopMHpOBaHHE HHTEIUIEKTYaJlbHO pPa3BUTOM JUYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY NpPHUHSATHIO pEIICHUH, CIOCOOHON amanmTupoBaThCsl K  OBICTPO
MEHSIOIIMMCS YCIIOBHSIM KHU3HH;

— HAaINpaBJIEHHOCTh OOYYEHHUS HAa CHUCTEMATHUYECKOE MPHOOUICHHE O0YyYaromuXcs K CaMOCTOSTEIbHON
IIO3HABATEJIbHOM JeSTEIbHOCTH, HAy4YHbIM METOAaM IO3HaHMsA, (OPMHUPYIOLIMM MOTHUBALMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

— o0ecrieyeHue YCIIOBHM, CIIOCOOCTBYIOIUX NMPHOOPETEHHIO O0YYarOIUMUCS OIbITa Pa3HOOOpPa3HOI
JeSITETbHOCTH, TO3HAHUS WM CAMOIIO3HAHMS, KIIIOYEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIMI), HWMEIOMINX
YHHMBEpCAJIbHOE 3HAUE€HUE [T PA3JINYHbIX BUJIOB JI€ATEIbHOCTH;

— ¢QopmupoBanue o0mel (GyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM 4YHCIIE
YMEHHUI OOBSACHATH U OLICHUBATH SIBJICHHUS OKPY’KAIOIIEro MHUpa, UCTOIb3Ys 3HAHHSA U OIBIT, HOJIYYCHHBIE TPU
W3yYeHUH XHUMHUH, IPUMEHSTH UX TPH PEIICHUH MTPOOJIeM B MTOBCEIHEBHON )KU3HU M TPYAOBOH JESITEITLHOCTH;
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— (opMupoBaHHE y 00YYarONIMXCSI TYMAHHCTHUECKIX OTHOLICHUH, TOHNMAaHNS [IEHHOCTH XMMUYECKUX
3HaHUHU I BBIPAOOTKM HKOJIOTHYECKU I€IeCO00pa3HOro MOBEACHUS B OBITY W TPYIOBOW NEATEITBHOCTH B
IeTSIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXKAIOLIEH PUPOTHOM Cpe/Ibl;

— pa3BUTHE MOTUBAIMU K 00YyYEHHIO, CIIOCOOHOCTEI K CAMOKOHTPOJIIO M CAMOBOCIHMTAaHHUIO HA OCHOBE
YCBOCHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGMIS M HANPaBIEHHOCTH
JaybHEeHIero ooy4eHus.

CBSI3b C PABOYEH TPOIT'PAMMOM BOCITMTAHUS IIKOJIBI

Peanmu3zanusi BoCHHMTATEIBHOIO MOTEHIMANA YPOKOB XUMHUHU (YpPOUHOH MAESTENbHOCTH, ayIUTOPHBIX
3aHSATUN B paMKaX MaKCUMaJIbHO JOMYCTUMON y4eOHON HArpy3Ku) MpeaycMaTpUBAcET:

- MakCHUMaJbHO€ WCIIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOYKHOCTEH COAEpKAaHUA YPOKOB JJiA
dbopMUpOBaHUS y O0YYAIONMIUXCS POCCHUCKHUX TPAIUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX
[IEHHOCTEH, POCCUIICKOTO HMCTOPHUYECKOTO CO3HAHUS Ha OCHOBE HCTOPHYECKOTO MPOCBEIICHHS; MOI00D
COOTBETCTBYIOIIETO COJACPKAaHUSA YPOKOB, 3aJaHUM, BCIIOMOTATEIbHBIX MaTE€pUaJOB, MPOOJIEMHBIX CHUTYaIIU
TUTsL 00CYKICHU;

- BKJIIOYCHHE B COJACP)KAaHHME YPOKOB IIEJIEBBIX OPHUEHTHUPOB PE3YJIbTATOB BOCIHUTAHHS, WX YYET B
ONpeIeJICHUU BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATHIA;

- BBIOOpP METOJI0OB, METOJMK, TEXHOJIOTHH, OKA3bIBAIOIINX BOCIIMUTATEILHOE BO3JACHCTBHE HA TUYHOCTD B
COOTBETCTBUM C BOCHHUTATEJIbHBIM HJACAJIOM, LEIbI0 U 3aJadyaMHd BOCHUTAHMUS, IEJEBBIMH OPUEHTUPAMHU
pe3yJbTaTOB BOCIUTAHUS; PEATN3alIUI0 IPUOPHUTETA BOCIIUTAHUS B YUEOHOM EATEILHOCTH;

- MPUBJICUYCHNE BHUMAHUS O0yYaIONUXCS K [IECHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpOKaX MPeIMETOB,
SBJICHUM W COOBITUH, WHHUIIMUPOBAHHE OOCYXKIICHH, BBICKa3bIBAHUN CBOETO MHEHHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHUS K U3y4aeMbIM COOBITHUSIM, SIBICHUSM, JIUIAM;

- TIpPUMEHEHHE HWHTEPAKTUBHBIX (OpM Y4eOHON pabOThl — MHTEIEKTYalbHBIX, CTUMYJIHUPYIOIIUX
MO3HABATEJIbHYI0 MOTHBAIIMIO, UTPOBBIX METOJMK, JUCKYCCHUH, NAIOMIMX BO3MOXHOCTH MPHUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO TUAJOra; TPYIIOBOM pabOThl, KOTOpask yUUT CTPOUTH OTHOIIEHUS U JIEHCTBOBAThH B
KOMaH/I€, CIIOCOOCTBYET Pa3BUTHUIO KPUTHUECKOTO MBIILJICHNUS;

- moOy>kJaeHue o0ydaromuxcsi coOMI0AaTh HOPMBI MTOBEICHUS, MpaBuia OOLICHHUS CO CBEPCTHUKAMU U
MEeJarorndyeCKUMu  pabOTHUKAMH, COOTBETCTBYIOIIME YKJIaAy IIKOJbI, YCTAaHOBJIGHHE U MOJJICPKKY
T0OpOXKeIaTeIbHON aTMOChEPHI;

- OpraHu3alMIi0 HACTABHUYECTBA MOTHUBHUPOBAHHBIX M JPYJUPOBAHHBIX OOYydYaIOIIMXCA HAaj
HEYCIEBAOIIUMU OJHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMH 00pa30BaTEeNbHBIMU MOTPEOHOCTIMU, AIOIIETO
00y4aromuyMCest COIMAIbHO 3HAYUMBIN OIBIT COTPYTHUYECTBA U B3aUMHOM TTOMOIIH;

- WHUIUUPOBAHUE W TMOMAJEPKKY HCCIEIOBATEIbCKOM AESITENbHOCTH O0ydYaroluXcs, IUIAHUPOBAHUE U
BBITIOJIHEHUE WHIUBUIYaJbHBIX U TPYIIIOBBIX TPOCKTOB BOCIIUTATEILHON HANPABIEHHOCTH.

Pe3ynbTathl enuHCTBA Y4eOHONM M BOCHHTATEIbHOW JAESITENBHOCTH OTPaXXKEHbI B paszzene paboueit
nporpamMmbl  «JIMYHOCTHBIE PE3yNbTaThl U3Y4YEHUS Y4EOHOro MpeAaMeTa «XHUMHsS» Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUsI.

MECTO YYEBHOT O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE
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B cucreme obmiero obpazoBaHust «XUMUS» SBISETCS 00S3aTEIbHBIM YYCOHBIM MTPEAMETOM, KOTOPBIi
BXOJIUT B COCTaB IpeIMEeTHOI 00macTn « ECTeCTBeHHO-HAYYHBIE TIPEIMETHD.

Cpox ocBoeHus paboueit mporpammsl: 8-9 kimaccel, 2 roga

KonmuecTBo yacoB B yueOHOM IiaHe Ha m3ydeHue npeamera (34 yaeOHbIe HEIen)

Kimacc KonmuectBo yacoB B Henemo | KoamuecTBO 94acoB B T'0JI
8 kacc 2 68
9 kacc 2 68
Bcero 136
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Xmmusa

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHSATHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YEIIOBEKa. XHMMHS B CUCTEME HaykK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsTue o
METO/1aX MO3HAHMS B XUMHH. YHCThIC BelecTBa 1 cMecu. CriocoObl pa3aesieHUs] CMECEH.

ATOMBI M MOJIEKYyJbl. XHMHYECKHE 3JeMEHTbl. CHUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTbie U cioXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeliecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCHUTEINIbHASI MOJIEKYJIsSipHAst
Macca. MaccoBas J10J1s1 XUMHYECKOT0 3JIEMEHTA B COCMHEHUU.

KommuectBo BemectBa. Monb. MonsipHasg Macca. B3anmocBA3b KOJIMYECTBA, MacChl U
Yyclia CTPYKTYPHBIX €AMHHUIL BenlecTBa. Pacu€Tsl o opmynamMm XUMUYECKUX COSTUHEHUIA.

dusnueckue M XUMHUYECKUE SIBJIEHUS. XMMHUECKas peakius U €€ NpU3HAKU. 3aKOH
COXpaHEHMs MAacChl BeIIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XUMUYECKUX peakuuit
(coenuHeHwus, pa3iokKeHUs, 3aMeIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYJI0H, TpaBmwiaMu paboOThl B 1aboparopun U mpuéMamMu
oOpaiieHuss ¢ abopaTOpHBIM OOOpYIOBAaHUEM, M3yUEHHE M OMHUCaHWE (U3UYECKUX CBOMHCTB
00pa3Ii0B HEOPTaHUIECKUX BEIIECTB, HaO0IeHrne GU3NIecKuX (TUTaBJIEHUE BOCKA, TasTHUE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUTIEHUE M KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HaOII0IeHe
W ONHCAaHWE TMPU3HAKOB TMPOTEKaHWs XUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapus, pasznoxkeHue ruapokcuaa menu (1I) npu
HarpeBaHHUU, B3auUMOJEHCTBHE jkene3a ¢ pacTBopoMm coiu menu (II), m3yuenuwe cmocoOoB
pas3zeneHus CMeceil: C TOMOIIBI0 MarHurta, (UIbTpOBaHUE, BBINAPUBAHUE, JUCTHILUISALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKA TOBAPEHHOW coNM, HAONIOJIEHHE U  OINHCaHue
pe3yJabTAaTOB TMPOBEJCHUS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MAaCChl, CO3/IaHHE
Mojienieit MOJIeKY I (IapOCTePKHEBHIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYECKHX BellleCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucinopon — 3ieMEHT M IpOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpuzndeckue U XMMUYECKHUE CBOMCTBA (peakluy TOPEHUs).
Oxcunel. Ilpumenenue xucnopoga. CrnocoObl TONyYeHHUs KUCIOpoga B Jabopatopuu U
npombIuieHHOCTH. KpyroBopoT kuciopona B npupoge. O30H — ajuioTpOIHass MOoIu(UKaIus
KHUCJIOPO/Ia.
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TernoBoil 3PQPeKkT XUMHUYECKON peakIuH, TEPMOXUMHUYECKHE YpaBHEHHS, SK30- H
SHAOTEPMHUUYECKUE peakuuu. TOoINMBO: yroiab M MeETaH. 3arps3HEHHE BO3/AyXa, YCHJICHUE
MApPHUKOBOTO A deKTa, pa3pylIeHHEe 030HOBOT'O CIIOS.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHwe Bogopoaa B IPHUPOJE,
¢u3nyecKre U XUMHUECKUE CBOICTBA, MPUMEHEHUE, CIIOCOOBI moyueHus. KucioTsl u commu.

Moutsipablii 00bEM ra3oB. PacuéTel Mo XMMUYECKUM YpaBHEHUSIM.

@usnueckue cBolcTBa BOAbL. Boma kak pactBopurenb. PactBopel. Hachluennsie u
HEHACBIIIEHHBIE PacTBOpPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 10 BEUIECTBa B
pactBope. XuMHueckue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpoOB B IpUPOJE U B JKU3HU
yenoBeka. KpyroBopor BoJbl B mpupoze. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudpukanus neopranmdeckux coeaunenuit. Oxcunsl. Kiaccuduxanuss okcuuos:
coneoOpa3yroriue (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HecoeoOpasywmue. HomeHnknatypa
okcu0B. du3nyeckne 1 XUMUYECKHE CBOKMCTBA OKCUIOB. [lomyueHue okcuaos.

OcnoBanms. Knaccupukanuss ocHOBaHME: MIENOYM M HEPACTBOPUMBIE OCHOBAHHSL.
Homenknarypa ocHoBanmil. ®Pu3znueckue M XHUMHUYECKUE CBOMCTBa ocHoBaHuU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucior. Homenknatypa kucinot. @usndeckiue 1 XuMUIeCKue
cBoiicTBa kucnot. Psan aktuBHoctu metawioB H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenkiatypa cosieil. @u3ndeckre U XuMHUEeCKUe CBOMCTBa cojied. [lomyyenue
COJIEH.

['eneTnueckas cBsI3b MEXKYy KJlacCaMU HEOPraHUYECKUX COECITMHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OINpe/IeJIeHNEe COJePkKAHUS KUCIOPOAa B BO3lyXe, MOIy4YeHUe, coOupaHue,
pacno3HaBaHUE M U3YyYE€HHE CBOICTB KUCJIOpOJa, HAOJIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM M YCJIOBHSI BO3HHKHOBEHUS W MPEKpAIICHUs TOpeHus (1moxkapa), O3HAKOMIICHUE C
o0Opa3liaMu OKCH/IOB U OIMCAHME MX CBOICTB, IMOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
U3y4eHHe CBOMCTB BoJopoAa (ropeHue), B3auMmojeiictBue Bojopoaa c¢ okcuaoMm wmenu (II)
(BO3MOXHO HCTIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOeHNE 0Opa3IlOB BEIIECTB KOJIUYECTBOM
1 Moub, MccnenoBaHUEe OCOOEHHOCTEH PacTBOPEHUs BEIIECTB C PA3JIMUYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/ulaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BaHUE
BHUJIEOMATEpPHUANIOB), UCCIEe0BaHHe 00pa3l0OB HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/ICHNE M3MEHEHHs] OKPAcKU HWHIUKATOPOB B PACTBOpPAX KHUCIOT U INENOoYei, M3ydeHHe
B3auMozeicTBus okcuma meau (II) ¢ pacTBOpoM cepHO#l KHCIOTHI, KHUCJIOT C MeETajIaMH,
peakuuil HEeWTpanu3aluM, IOJyYCHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajula IPyTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiimne
KJIaCChl HEOPTAaHUYECKUX COCTMHEHUID.
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IHepuoanyecknit 3akoH U Ilepuoanyeckass cucreMa XuMHU4eckux diementros JI. H.
Menpaeseesa. Ctpoenne aroMoB. XuMHu4eckas ¢Bsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble MOMBITKM KiIacCUPUKAIMM XUMHYECKHUX 3yieMeHTOB. lloHATne o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U IIETIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl).
DneMeHTbI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepumonmueckas cucrema Xumuueckux osinemeHros J[. .
MenneneeBa. Koporkonepuognass u umHHONEpuoaHas ¢opmbl Ilepuoanueckoid CHCTEMBbI
xumuueckux diemeHTtoB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. Du3znueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI AIEMEHTA.

Crpoenue artomoB. CoctraB aToMHbIX snep. MW3orombl. Onekrtponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX 31eMeHTOB [lepuonnyeckoil cucTemMbl
. . MengeneeBa. XapaKTepUCTUKAa XHMHYECKOrO 3JIEMEHTA II0 €ro IIOJIOKEHHID B
[Tepuonuueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHUS paJlyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METANINYECKUX
Y HEMETAJUTMYECKUX CBOMCTB IO IPYIIAM U NIEPUOJAM.

3nauenue Ilepuognueckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKUX IEMEHTOB
JUIs1 pa3BUTUS HayKU U npakTuku. JI. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

XuMu4eckass  CBSI3b. KoBanentnass  (mossipHass U HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenp okucieHus. OKHUCIMTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. Ilporeccs
OKHUCJIEHUSI U BOCCTAHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3IOB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKa C PAacTBOpPaMH KHCJIOT U IIEJoYell, MPOBEIEHNE OIbITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3I0KEHUS, COSTUHEHUS).

Meoscnpeomemnwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH MPU W3YUYEHUU XUMHH B 8 KJIACCe OCYIIECTBIISAETCS
Yepe3 HCIOJb30BaHME KaK OOIIWX EeCTECTBEHHO--HAYYHBIX TIOHATHH, TaK W TIOHATHH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO 1IMKJIA.

OO1iue ecTecTBEHHO--HAay4HbIe TOHSATHS: HAay4HbIH (akT, TrUmores3a, TEOpHs, 3aKOH,
aHanmM3, CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJIENTUPOBaHNE, U3MEPEHUE, MOJIENb, SBJICHUE.

®uzuka: Marepus, aToM, DOJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIWJI, HW30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUN 3apsjl, BELIECTBO, TeNo, 00BEM, arperaTtHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYMHBI, SAMHHIIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorwust: porocunres, npxanue, ouocdepa.
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I'eorpadusa: armocdepa, ruapocdepa, MuHEpanbl, TOPHBIE MOPOJbI, IOJIE3HbIC
HCKOIIaeMbl€e, TOIUINBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeECKAsA peaKusi

[lepuonuueckuii 3akoH. Ilepuonnueckas cucteMa XuMU4eckux »ssemeHtoB . U.
MenpeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XHMHMUYECKHX
JJIEMEHTOB NEPBBIX TPEX IEPUOAOB, KalusA, KalbLUs W UX COCJUHCHUM B COOTBETCTBUM C
10JIO)KEHHEM JIEMEHTOB B [lepuonnueckoil cucteme U CTpOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHIBl XUMHYECKOM CBA3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAIMYECKOM PEIIETKM M BHUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss m HOMEHKJIAaTypa HEOPraHWYECKHX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEUICCTB, OTHOCSIUMXCS K PAa3JIM4YHBIM KJIacCaM HEOPraHMYECKHX COCIMHEHUMN, NEeHETHYEeCKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XxumMuueckux peakuuil Mo pa3auyHbIM MpU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKUUH BEIIECTB, IO TEIIoBOMY J(PQEeKTy, MO H3MEHEHHUIO CTeleHeH
OKHCJICHUsST XUMHUYECKHUX 3JIE€MEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUECKHUE PEAKIIUH, TEPMOXUMHUUECKHE YPABHEHHUS.

ITonsTe 0 ckopocTu xuMudeckoi peakuuu. [ToHaTne 00 0OpaTHUMBIX U HEOOpPATUMBIX
XUMHUYECKMX peakuusx. [IoHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanuse. [loHsaTMe O XumMudeckoM paBHOBecHH. DakKTOpbl, BIMAIOIIME HAa CKOPOCTb
XMMHUYECKON peaKINK U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.

OKHUCITUTENFHO-BOCCTAHOBUTENBHBIE PEAKLUHU, 3JEKTPOHHBIM OallaHC OKHMCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlIeHHE YpPaBHEHHUI OKHCIHUTEIbHO--BOCCTAHOBUTENBHBIX
peakImii C UCIOIB30BAaHUEM METO/1a HJIEKTPOHHOTO OalaHca.

Teopust 37IEKTPOTUTHUECKON AUCCOLUAIMH. DIEKTPOIUTHI U HEINEKTPONIUThl. KaTHoHBI,
aHUOHBI. MexaHM3M [HCCOLMAlMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XHMHYECKOH CBSI3H.
Crenenb aucconuanyuu. CHUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuun MOHHOTO OOMEHa. Y CJIOBUS NMPOTEKAaHUS peaKkLUuii MOHHOIO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoWCTBa KHCIIOT, OCHOBAHMHA MU COJEH B CBETE
NPEICTaBICHUM 00 SIEKTPOJUTHUYECKOW Iuccouuanuu. KadecTBeHHBbIE PEaKIMM Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura M aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIIEIOBAaHUE 3aBHCHMOCTH CKOPOCTHM XMMMYECKONM pEakUMU OT BO3JEHCTBUSA Pa3INYHBIX
(akTOpOB, MCCIIEAOBAHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLUAINN
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KHUCJIOT, IIejao4Yed M cojeil (BO3MOXKHO HCIIONBb30BaHUE BHUAECO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKH NMPOTEKAHUS peaKIMii MOHHOTO oOMeHa (0Opa3oBaHHE
ocajJka, BBIJCNICHHE Tra3a, 0Opa3oBaHUME BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMNA (TOpEeHUe, peaklUM pa3iokKeHUs, COCAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOINBIO KAaYECTBEHHBIX pEAaKLUil Ha HOHBI,
peleHne SKCIIepUMEHTaIbHbIX 3a/1au.

HemeTtaJibl 1 MX coelMHEHUA

OOmast xapakTtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crerieHu okucienusi. CTpoeHue M (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKHEe CBOICTBa Ha IpuMepe Xjopa (B3aUMOJEHCTBME C MeETaUlaMH, HEMeETallUlaMHu,
miesioyamu).  Xnoposogopod. ConsiHas KHMCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlefcTBre XJ10pa U XJI0pOBOIOPO/a Ha OPraHu3M uesloBeKa. BaxkHelue Xinopusl
U UX HaXO0XJI€HHUE B IPUPOJIE.

OO6mras xapakTepucThKa 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTerneHH OokucieHus. CTpoeHne M (pU3MUYECKUe CBOMCTBA MPOCTBHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMUA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBogopoJ, CTpoeHue, (U3NYEeCKHe M XHUMHUYEcKHe cBoiicTBa. OKCHIBI cephl Kak
MIPEICTABUTENN KHUCIOTHBIX OKcHIOB. CepHas KHCIOTa, (U3NYECKHEe M XUMHMUYECKHE CBOICTBa
(oOmme Kak MpencTaBUTENsl Kiacca KUCIOT | crenupudeckne). XHUMHUYECKHE PEaKIHy,
Jekallue B OCHOBE IPOMBIIUIEHHOIO crnoco0a MolydeHus cepHoil kucioTsl. Ilpumenenue
cepHol KucnoTel. Cosn cepHOM KUCIOThI, KaueCTBEHHAs peakuus Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COCINMHEHHUH B mpupoae. XHMMHUYECKOE 3arpsA3HEHHE OKpYKAIOLIEH Ccpeasbl
COEJIMHEHUSIMU Ccepbl (KUCIOTHBIE IOKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiasi xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTENEHH OKHCIeHHA. A30T, paclpoCTpaHEHHE B IMpHUpoJe, (U3UYECKHue H
XUMHUYeckue cBoiictBa. Kpyrosopot azora B npupoje. AMMHaK, ero pusndyeckiue 1 XuMU4eckue
CBOWCTBa, MoJlydeHue 1 npumenenue. Conu aMMOHUS, UX (PU3HUECKUE U XUMHUYECKIE CBOMCTBA,
npuMmeHeHue. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOJyuyeHue,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHMSI B KadyeCTBE MHHEPaJIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsisHeHHEe OKpY Karollel cpebl COeMHEHUAMHU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBBI M BOJNOEMOB). Docdop, alaoTporHble MOAUPUKALNUN
dochopa, dpuznyeckne u xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pocdopHas kucnora,
¢u3nueckue M XMMHUYECKHE CBOIcTBa, mosyueHue. Vcmonb3oBanue QochaTtoB B KadecTBe
MUHEPAIbHBIX YI00peHuil.

OO6mrast xapakTepucThKa 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPOH, aJUIOTPOIHbIE MOJU(PHUKAIIMU, PACTIPOCTPAHEHUE B
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npupoje, GU3nUecKue u XuMudeckue cBoiictsa. AxcopOuust. KpyroBopor yriepona B npupoe.
Oxcupsl yraepoja, ux pU3NYecKue U XMMHUYECKHe CBOWCTBA, IEWCTBUE HA >KUBBIE OPTaHU3MBbI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJIOTHYecKue MmpobieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a INI00aIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOICTBa, MOJy4YeHHE U NpuMeHeHue. KauectBeHHas
peakmusi Ha  kapOoHaT-woHbl.  Mcmomp3oBaHue  kapOOHATOB B OBITY, MEIMIIMHE,
MPOMBIIIJICHHOCTH U CEIIbCKOM XO3HCTBE.

[lepBoHayanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX yriepojia
(MeraH, 9TaH, STHJCH, aUETHICH, J3TaHOJN, TJIHUIEPHH, yKCycHas Kuciora). [lpupoaHbie
WCTOYHUKU YIJIEBOAOPOJOB (yrojib, MPHUPOJAHBIM Ta3, He(dTh), MPOAYKTHI UX HepepaboTku
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEILECTBAX:
KHUpax, OelkaX, yrieBoJax — M HMX POJM B KHU3HU 4YeJIOBEKa. MarepHallbHOE €IUHCTBO
OpPTaHUYECKHUX U HEOPTaHMUECKUX COCTUHEHUI.

Kpemuuii, ero ¢usmueckue M XMMHYECKHE CBOMCTBA, MOJyYE€HHUE M TNPUMEHEHHE.
Coenunaenuss kpemHusi B npupoge. OOmme mpencraBieHuss o0 okcunae kpemuus (IV) u
KpeMHUeBOi kucioTe. CUIIMKATHI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. Baxkueiimme
CTPOUTENFHBIE MaTepualibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpoOiemMbr
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOI JKU3HU.

Xumuueckuii IKCnepumenm.

u3y4yeHue o0pas3oB HEOPraHMUYECKHUX BEIIECTB, CBOMCTB COJSHOW KUCIOTHI, MPOBEACHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI W HAOIIOJCHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA IaJIoOTEHOB M MX COEJUHEHUIl (BO3MOXKHO
WCIIOJIb30BaHNE BUJIEOMATEpPHANIOB), O3HAKOMJIEHHE C OOpa3lamMH XJIOPHUIOB (TaJOreHHJIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEepHaJIOB), HaOMIOJACHUE Tmpolrlecca OOyIJIMBaHHMS  caxapa TMOJ  JCUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4eHUE XUMHUUECKUX CBOMCTB pa30aBiIeHHON CepHOU
KHCJIOTHI, TIPOBE/IEHUE KAYEeCTBEHHOH peakiuu Ha cyib(haT-MoH U HaONIO/JEeHUE NpH3HaKa e
MIPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MUYECKUMHU CBOMCTBAMM a30Ta, (ocopa U UX COEAUHEHHH
(BO3MO’KHO HCIIOJIb30BAHKE BHIEOMATEpUaoB), oOpa3laMu a30THBIX U PocHOpHBIX yI00peHUi],
MoJlyyeHue, coOupaHue, paclo3HaBaHME M HW3yYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKkIWii Ha HWOH aMMOHHS W (ochaT-nOH W H3y4YCHHE TPHU3IHAKOB UX
NPOTEKaHMs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
WCTIOJIh30BaHNE BUICOMATEPHAJIOB), M3YYCHHE MOJENEH KPHCTAIIMUECKUX PEIIETOK ajaMmasa,
rpaguTa, ¢yjuiepeHa, O3HAaKOMIIEHHE C TIPOLECCOM aACOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOMpaHne, pacro3HaBaHNe
U M3y4YCHHE CBOWCTB YIJIEKHUCIIOIO Trasa, MpPOBEACHHE KaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-HOHbl W W3Y4YEHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMIJICHHE C MPOIYKIUEH
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CUJIMKAaTHOM IPOMBIIUIEHHOCTH, PELICHUE DKCIEPUMEHTANBHBIX 3a1ay Mo teme «BaxHenmue
HEMETAJIJIbI U UX COCIUHEHUSD).

MeTaiibl M UX COeAMHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nosioxkeHus B Ilepuonnueckoit cucteme xumudeckux snemeHTos J1. M. Menneneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauMyeckass CBA3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemérka. OJIEKTPOXMMHUYECKUI psAl HanpsHKeHUH MeTauioB. PU3MYECKUE M XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crmocoObl MoMydeHus] MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTanb, 4yryH, JIOPATIOMHHUN, OpoH3a) 1
UX PUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[{esrounble MeTaJUIBL: MOJOKEHHE B llepruoanyeckoll cUCTEME XMMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa, CTpOEHUE X aTOMOB, HaXOXJeHUE B npupojae. Puznueckue U XMMU4YECKUe
CBOIcTBa (Ha nmpumepe HaTpus U Kanus). OKCUAbI U TUAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUII.

[[{erounO3eMeENnbHBIE METAUIBI MAarHuii M KajabUui: ImOJOKeHHEe B Ilepmonmueckoit
cucteMe xumudeckux aneMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaxXOXKIEHUE B
npupozae. Ouznueckne U XUMUYECKHE CBOMCTBA MAarHWsl M Kaiblus. BaxHelme coeauHEHUs
Kanbus (OKCHII, TUIPOKCU], cOH). JKECTKOCTB BOJIBI U CITIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonnyeckoil cucreme xumuueckux siemeHtoB JI. .
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B npupoje. Pusndyeckue U XMMHUYECKHE CBOICTBA
anoMuHMUS. AM(OTEpHBIE CBOMCTBA OKCU/IA U THIPOKCH]IA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepmonnueckoid cucteme xXumMuueckux i3nemento J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOKJ€HUE B npupone. OU3ndyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcunsl, ruapokcuasl u conu kenesa (II) u sxenesa (III), mx cocras, cBoiicTBa U
MOy YEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3llaMd METajlIOB U CIUIaBOB, MX (PU3MYECKMMU CBOWCTBaMH,
U3yYEHHUE Ppe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJB30BaHME BHCOMATEPUAIIOB),
O0COOCHHOCTEH B3aUMOJICHCTBUS OKCUJIA KAJIBIUS M HATPHUS C BOAOW (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEpHAIIOB), HCCIIEOBAaHUE CBOWCTB KECTKOM BOJBI, MMpoIlecca TOpEeHHs Kee3a B
KHCIIOpo/ie  (BO3MOXKHO  HCIOJb30BAaHME  BUJCOMATEPUANIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMIl Ha MOHBI: MarHus, Kalblus, aTIOMUHU, [IMHKA, xene3a (I1) u xenesza
(III), menu (I1), HaOroeHWEe U OMMCAHME MPOLIECCOB OKPAIIMBAaHUS IUIAMEHM MOHAMH HaTpus,
KaJust ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPHAJIOB), HCCel0BaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IA AIFOMUHUS U THIPOKCUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110
TeMe «BakHeMImMe MeTaJlIbl U UX COCIMHEHUSD.

XuMHUS U OKPYKAKOIIAS cpeaa
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BemectBa 1 Matepuansl B TOBCEIHEBHOW KU3HU UYEJIOBEKA. be30macHOe UCIOIb30BaHNE
BEIIECTB M XHWMHYECKHX peakiuii B ObITy. [lepBas moMomip mpu XUMHYECKHUX OXKOTaX U
OTPABJICHUSAX.

XYUMHUYECKOE  3arps3HEHUE  OKpyXaromield  cpenbl  (TpeaesbHas — JOMyCTUMAst
KOHIeHTpanus BemiecTs, nanee — [1JIK). Pons XxuMuu B pemieHu 3KOJ0THIECKUX TPOOIIeM.

Xumuueckuit Ixkcnepumenm:

U3y4YeHHE 00pa3loB MAaTEPUATOB (CTEKIIO, CIIJIaBbI METAJIIOB, IOJTMMEPHBIC MATEPHATIBI).

Meostcnpeomemnuwie ceasu

Peanuzamust MeXIpeMETHBIX CBSA3EH MPU M3YUYEHUU XUMHH B 9 KJlacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHUWE KakK OOIIMX €CTECTBEHHO-HAYYHBIX IIOHATHN, TaK M TIOHATHH,
SIBJISTFOLUXCSL CHCTEMHBIMU JIJIs1 OTAEJBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHbIE TIOHATHUSA: HAy4HbIH (akT, TUmoTe3a, 3aKOH, TEOpHs,
aHajus3, CHHTE3, KJIacCUpUKALS, MIEPUOIUYHOCTb, HaOroIeHue, 3KCIIEPUMEHT,
MOJICTMPOBAaHNE, U3MEPEHHE, MOJICNb, SBICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOTHS, MaTEPHAITBI.

®usmuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIbI,
pallMOAKTUBHOCTh, MOJIEKYJIA, OJJCKTPUUECKUNA 3apsl, MPOBOJHUKH, IOJYNPOBOIHUKH,
TUDIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHME BEIIEeCTBAa, ras,
pacTBOp, PacTBOPUMOCTh, KpHCTAITMYECKass pemETKa, CIUIaBbl, (U3WYECKHE BEIUYUHBI,
€IMHUIIBI U3MEPEHUs, KOCMUUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE311b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dIKOCHCTEMa, MUHEpaJIbHBIC YIOOPCHHS,
MHKPOIJIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

l'eorpacdusa: armocdepa, rumpocdepa, MUHEpANTbl, TOPHBIE TMOPOABI, TOJE3HbIC
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOINEro 00pa3oBaHMs
JOCTUT'aKOTCA B XO01€ 06yquI/151 XUMHHN B €AUHCTBC y‘{e6HOI>'I M BOCHHUTATEIbHOU ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUHCKMMH  COLIMOKYJBTYPHBIMH H  JIYXOBHO-
HPaBCTBCHHBIMU ILCHHOCTAMMU, IMPUHATBIMU B OGH.[GCTBC npaBujiaM1 U HOpMaMH NOBCACHUA U
CIOCOOCTBYIOT MPOIEccaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS U COI[HATM3AIIUH 00YYarOIIUXCS.

JIMuHOCTHBIE pe3yJIbTaThl OTPAXAalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# MO3UTHUBHBIX [IEHHOCTHBIX OPUCHTAIMH WM PACIIUPEHHE OMbITa JCATCIHBHOCTH Ha €€
OCHOBC, B TOM YHCJIC B HaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIECHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY U
HAYYHOMY HACJICANIO, TOHMMAHHS 3HAYCHHS XHMHYECKOW HAyKH B JKU3HH COBPEMEHHOI'O
001mecTBa, CrmocoOHOCTH BIIAJETh JOCTOBEPHOM HMH(OpMAIMEH O MEPEIOBBIX JTOCTHKCHHIX W
OTKPBITUSAX MHPOBOW M OTEYECTBCHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa M OOIIECTBA;

2) rpaKIaHCKOro BOCIIMTAHUS

MNpEACTABJICHUA O COLMAJIBHBIX HOpMax MW IpaBWIaX MCEKIIMYHOCTHBIX OTHOIIIEHUU B
KOJUIGKTHBE, =~ KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIC3HOW,
y4eOHO-MCCIIEeN0BATENBCKON, TBOPYECKOW W APYTHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOl COBMECTHOM JESITEIbHOCTH MPH BBIMIOJIHEHUN y4eOHBIX, TIO3HABATEILHBIX 33/1a4,
BBINIOJIHCHUN XHMHUUYCCKHUX OSKCICPUMCHTOB, CO3daHHUU yq€6HI)IX MMPOCKTOB, CTPCMIICHHA K
B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B IMPOIECCe ITOH Y4eOHOW AeATeTbHOCTH, TOTOBHOCTH
OLCHHUBATH CcBOE MOBCACHUEC W IIOCTYIIKHM CBOHUX TOBapHIHeﬁ C MO3WIUMKW HPABCTBCHHLBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI MTOCIIECTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHE  MPEJCTABICHUS O BEIIECTBE W  XHUMHUYECKOW  peakIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTAaBISAIOLIME OCHOBY IS
MOHUMAHUSI ~ CYIIHOCTH HAyYHOW KapTUHBI ~MHpa, TpeACTaBleHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS MPHPOIBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOIHON CPEIOi, 0 posn
XMMUH B TIO3HAHUHU STHX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IIOJIYUYCHHUEC HOBBIX 3HAaHUU 110 XUMHUH,
HEOOXOJMMBbIE i OOBSICHEHHS HAOJIOAaeMBIX MPOIECCOB W SBJICHUH, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PadOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypPOM, JOCTYIHBIMH TEXHUYECKUMH CPEICTBAMH
MH(POPMAIIMOHHBIX TEXHOJIOTHIA,
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WHTEpEeC K OOYYEHHUIO W TO3HAHUIO, JTIOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MMPOCKTHOW M UCCIIENI0BATEIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaTPaBJICHHOCTH ¥ YPOBHS OOYYCHHUS B TATbHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HAHHWE LEHHOCTU KHU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKM Ha 370POBBbI 00pa3 >KW3HH, OCO3HAHHE TIOCJIEACTBUN W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTpeOJEHUS ajKOToJisA, HAPKOTHKOB, KYypEeHHs), HEOOXOIUMOCTH COOJIOICHUS
npaBui 0€30MacHOCTH IMpH OOpalleHuH ¢ XMMHUYECKHMMM BEUIECTBAMU B OBITY U pEabHOMN
KHU3HU;

5) Tpy1oBOro BocnuTAHUS:

MHTEepeC K MPAKTHUECKOMY HM3YUYEHHIO MpodeccHuil U Tpyna pa3InyHOro poja, yBaXeHHE
K TpyAy U pe3ylbTaTaM TpPYJOBOW MIEATENbHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHHUS
MpPEeIMETHbIX 3HaHUM 10 XWUMHUH, OCO3HAHHBIM BBIOOP WMHIWBUIYAIBHOM TpPAECKTOPUU
MPOJOIDKEHU 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeImHON MpodecCHOHAIbHOU NEeSTENIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIaITHPOBATHCS B MPO(HECCHOHAIBHON CPeIE;

6) IKOJIOTHYECKOT0 BOCITUTAHUS

HKOJIOTUYECKHU L[EJIeCO00pa3HOe OTHOLICHHE K MPUPOE KaK UCTOYHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIleCTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOro0 U Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MYECKOMY U TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUs PABUII OE30MaCHOTO MOBEACHUS MPU padoTe C BEIIECTBAMU,
a TaK)Ke B CUTYalUsIX, YTPOXKAIOUINX 3A0POBBIO M KU3HH JIFOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJNydyaeMble MPH HU3YYCHHH XUMHH, I PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH MPUPOJHON CPEIOH, ISl TTOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KyJbTYpbl, OCO3HAHHUS TJI00AJBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M MyTeil MX pelleHus
MOCPEICTBOM METOJIOB XMMHUH, SKOJIOTUYECKOTO MBIIIICHHS, YMEHUSI PYKOBOACTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIMAIbHOM MpaKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

B cocrtaBe MeramnpeaMeTHBIX PE3yJbTATOB BBUICISIOT 3HAUYUMbIC I (DOPMUPOBAHHMS
MHPOBO33pEHUs OOIIeHAYyYHbIE TIOHATHUS (3aKOH, TEOpHSs, MPUHIUI, THMOTe3a, (aKT, cUCTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE HUCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeaMeTax ¥ MO3BOJIIIOT HAa OCHOBE 3HAHUH M3 ATUX MPEeAMETOB ()OPMUPOBATH MPEACTABICHUE O
LIETTOCTHOW HAay4YHOM KapTHMHE MHpA, U YHUBEpPCAJbHbIE yueOHbIe NEeWCTBUs (TIO3HABATEIbHBIC,
KOMMYHHKATHUBHBIC, PETYJISATUBHBIE), KOTOpble oOecrnedynBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU NeATETbHOCTH.

Ilo3naBaTe/IbHBIE YHMBEPCAJbHbIE Yy4eOHbIE 1eCTBUS

ba3oBble JJornueckue aeMcTBUs:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS [PU OCBOCHUU 3HAHMM:
pacKpbIiBaTb CMBICT XUMHUYECKMX TOHATHH (BBIACISATP HMX XapaKTepHbIE TMPHU3HAKH,
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yCTaHABJIMBATh B3aUMOCBSI3b C APYTUMU TOHITHAMH), UCTIOIH30BATh TIOHSATHS ISl OOBSICHEHHUS
OTIENbHBIX (DAKTOB M SIBJICHHUH, BBHIOMpATh OCHOBAHUS M KPUTEPUU JUIs Kiaccu(UKanuu
XAMHAYECKHUX BEHIECTB M XMMUYECKHX PEAKINH, yCTaHABINBATH MPUYMHHO-CIICICTBEHHBIE CBS3H
MEXy 00beKTaMH U3YUYEeHHUs, CTPOUTH JIOTUYECKHE pacCyXIeHHs (MHIYKTHUBHbIC, 1E1yKTHBHbIC,
10 QHAJIOTUH), A€IaTh BbIBO/ABI U 3aKJIIOUECHHUS;

YMEHHE NPUMEHSTH B MPOLECCE MO3HAHUS MOHATHSA (IPEIMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOIb3yEMble B XHMMH, MPeoOpPa3OBbIBATH IIMPOKO
MpPUMEHSIEMbIE B XUMHUH MOJICJIbHBIEC MPEICTABICHUS — XUMHYECKUI 3HaK (CUMBOJ BJIEMEHTA),
XUMHYecKass (GopMyla M YpaBHEHHE XHUMHUUYECKOM peakuuu — IpU pPEIICHUH y4deOHOo-
MO3HABATENbHBIX 3a7ad, C Y4YETOM OSTUX MOJENbHBIX TPEACTABICHUH BBIBIATH U
XapaKTepU30BaTh CYIIECTBECHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMMHUYECKHX pPEakUuil, BBIABIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBS3U U
IIPOTUBOPEUMS B U3y4aeMBbIX MpoLEccax U SABICHUSIX.

Ba3zoBrble nccienoBareibckmue 1eiCTBUS:

YMEHHE HCIIOJIb30BaTh ITOCTABJICHHBIE BONPOCHI B KayeCTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKKe€ B KayeCTBE OCHOBBI JUIi (OPMUPOBAHUS THUIIOTE3Bl IO IPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUMH;

nproOpeTeHne OmbITa MO IUIAHUPOBAHMIO, OPraHU3allMd M MPOBEICHHUIO YYCHHMYECKHX
HKCHEPUMEHTOB, YMEHHE HAa0M01aTh 32 X010M IPOLecca, CAaMOCTOSITEILHO IPOrHO3UPOBATh €TI0
pe3ynbpTar, (opMyIHpoBaTh O00OOIICHHS W BBIBOABI MO pe3yJbTaTaM MpPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMS, COCTaBIATh OTYET O IPOJIETaHHON paboTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIW3UPOBATh U HHTEPHIPETUPOBATh HMH(OPMALMIO PA3JIUYHBIX
BUIOB M (POpPM MpeACTaBICHUs, MOJyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOIyJspHAs
JAUTepaTypa XHMMHUYECKOTO COJEpXKaHus, CIpaBOYHbE TOcoOMs, pecypchl IHTepHeta),
KPUTHYECKH OIICHWBATh MPOTUBOPEUMBYIO M HEAOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE PUMEHSTh Pa3JIM4YHble METOBI U 3a1IPOChl IPU IIOUCKE M 0TOOpe HHPOPMALIUK U
COOTBETCTBYIOILMX JIaHHBIX, HEOOXOAUMBIX JIJIsl BBIITOJIHEHUS yUE€OHBIX U [TO3HABATENIbHBIX 3a/1a4
OTpeNIeIEHHOr0 TUMa, MPHOOpETeHHEe omblTa B 00JaCTH MCMOJIb30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (opMy mpeacTaBiIeHUs
nH(pOpMallUd M WUIIOCTPUPOBATH peIIaeMble 33Jaud HECJIOKHBIMU CXEMaMHM, JAHarpaMMaMu,
IpyrumMu GpopmMaMu rpaguku U ©X KOMOMHALUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce yuyeOHOW M HCCIe0BaTEIbCKOM
NEeSITeTbHOCTH UH(OPMALIHIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOI0 X03UCTBA U TPAHCIIOPTa
Ha COCTOSTHUE OKPY’Karolled MPUPOIHON CPEIbI.

KoMMyHHUKaTHBHbIE YHUBepcaJlbHbIe Y4eOHbIe el CTBHA:

yMEHHUS 3a7aBaTh BOIPOCH (B XoJe auaisora W (WiIM) AUCKYCCHM) TO CYIIECTBY
oOcyxknaeMoil TeMbl, (HOPMYTUPOBaTh CBOM NPEUIOKEHUS] OTHOCHUTENIHO BBIMOJIHEHUS
MPEITIOKEHHOH 3a/1a4H;
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YMEHHUSI TPEICTABISATh IONYYEHHBIC pPE3yJIbTaThl IO3HABATEIBHON [EATEIHHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIMIO PE3yIbTATOB BHITIOJHEHHS] XUMHUYECKOTO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, Ja0OpPATOPHOW PAOOTHI MO WMCCIICAOBAHHIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHUS Y4eOHOIro COTPY/IHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEJILHOMN U
HCCIIEeIOBATEIbCKON JCSITENFHOCTA TPHU PEIICHUH BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4ETa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3UIMKA (0OCYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAUHAIIMS COBMECTHBIX JACHCTBHIA, OMpeIeICHUEe KPUTEPHUEB MO OIIEHKE KauecTBa
BBITIOJITHCHHOU PaOOTHI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBHUS:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh LEeIH eATeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESATEIBHOCTh, BBIOMPATH
HauOosnee dhPexkTuBHBIE CHOCOOBI pEIICHHWs Y4YeOHBIX H  IMO3HABATCJIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh IPEIIOKECHHBIA AJITOPUTM IEUCTBUHM IpU
BBIMOJTHEHUH 3aJ]aHUl ¢ y4E€TOM IMOJIy4eHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIHUAX, OLICHUBATh COOTBETCTBHUE MOJIYUYCHHOTO pe3yJibTaTa 3asBJICHHOM LIeNH,
yMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B YCIIOBUH 3a/1aHUH.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yIbTaTOB 10 OCBOEHHIO O0S3aTEIBHOIO COIEpKaHuUS,
YCTQHOBJICHHOT'O JaHHOM paloueil mporpamMMoil, BBIAEISAIOT: OCBOEHHBIE OOYHYaIOLUIMMUCS
Hay4YHbIC 3HAHUS, YMEHUS W CHOCOOBI NEHCTBUH, cnenuduyeckue Uil MpeAMETHONH obiacTu
«XUMHS», BHUABI JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMs, €ro HWHTEpIpPETaluHy,
peoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX M HOBBIX CUTYAIHSX.

K koHiy oOyueHuss B 8 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM ypoOBHE OyIyT
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:

® PACKpBIBAaThb CMBICI OCHOBHBIX XUMUYECKUX IOHATUH: aTOM, MOJIEKYJIA, XUMUYECKUN
JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOIHAas U HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIBHASI ATOMHAsl U MOJIEKYJISIpHAs Macca, KOJIWYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas Ol XMMHUYECKOTO 3JIEMEHTa B COEIMHEHHMH, MOJSIPHBIH 00BEM,
OKCHJI, KACJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULATEIIEHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKast
peakiusi, KiacCu(UKALUs peakuui: peakluy COEJUHEHHUS, PEAKIMU Ppa3I0KEHUs, pEeaKIUH
3aMEIICHHUs, peakuu 0OMeHa, 3K30- M SHIOTEPMUYECKHE PEaKIiH, TeIUIOBOU 3((EeKT peakium,
AJIpO aToMa, 3JIEKTPOHHBINA CJIOI aToMa, aTOMHasi OpOUTallb, pafilyCc aTOMa, XUMHUYECKasl CBA3b,
MOJISIPHAsT W HEIOJISIpHAs KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, PacTBOP,
MaccoBasi 10JIs1 BellecTBa (IIPOLEHTHAs KOHLEHTpalKs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKUX NOHATHH W IPUMEHATH JTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPALIECHUN;

® JCNOJIB30BaTh XWMHUYECKYI0 CHUMBOJMKY JUISI COCTaBlI€HHs (OpPMyJd BEILECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUI;
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® OIpENeNsATh BAJEHTHOCTb ATOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX, CTEHEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, IPUHAIICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH 1o (opmysiaMm, BUJ XUMHUYECKOW CBsS3M (KOBAJICHTHAass W HMOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cmblc llepuoaunyeckoro 3akona [I. M. MenaeneeBa: 1eMOHCTPUPOBATH
[IOHUMaHKEe NEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[leproguueckoii cUCTEME, 3aKOHOB COXPAHEHHMsS MacChl BEILECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIDHOTO YYEHHMs, 3aKOHAa ABOTa/Ipo;

e ONUCHIBATH U XapakTepus3oBaTh TaOaMuHyro (opmy Ilepuonnueckoil cucTeMbl
XMMHUYECKHX JIEMEHTOB: pa3jnyaTh MOHATUS «IJaBHas HoArpynna (A-rpymmna)» U «no0oyHas
noarpynna (b-rpynma)», maneie u OosblIMe NEPUOAbI, COOTHOCUTH 0003HAYEHHs, KOTOpPbIE
umerotcs B Tabnuie «llepuognueckas cucrema xumuueckux siemeHToB . Y. MenaeneeBay ¢
YHUCIIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsn
s7Ipa, 00I1Iee YMCIIO FIEKTPOHOB U PACIIPEEIIEHUE UX T10 SJIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATH XUMUYECKHE 3JIEMEHThI, HEOPIaHUYECKHUE BEILECTBA, XUMHUECKUE
peaxiuu (TI0 YMUCITy M COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TeIUIOBOMY 3 dekry);

® XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPKIasi OMHCAHHME MPUMEPAMHU MOJEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XMUMHUYECKHX peakuii;

® [IPOTrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHSI XUMHUYECKUX TPEBPAIICHHUN B Pa3IUIHBIX YCIOBUSIX;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (JOopMyJie COeMHEHNUs, MaCCOBYIO JIOJIIO BEIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIINH;

® TPUMEHSTH OCHOBHBIE OINEPALMU MBICIUTEIFHON NEATENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, OOOOIIECHHWe, CHUCTEMAaTHU3aINi0, KIACCU(UKAIIMIO, BBISIBICHHE MPUYHMHHO-
-CIIC/ICTBEHHBIX CBSI3éd — M H3Y4YEHUS CBOMCTB BEIIECTB M XHMHUYECKHX pEaKIUii,
€CTECTBEHHO-HAy4YHble€ METOJbl IO3HAHUS — HaONIOJeHUEe, W3MEPEHUE, MOJEIMPOBaHUE,
9KCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH);

e cCle[0BaTh IpaBWJaM T[IOJIb30BAaHUS XMUMHUYECKOW TOCYIod U  J1abopaTOpPHBIM
o0opyaoBaHMEM, a Takke IMpaBWiIaM OOpalleHus C BEIIeCTBAMU B COOTBETCTBUMU C
MHCTPYKIMSAMU TIO BBIOJHEHHIO J1AOOPAaTOPHBIX XMMHUYECKHMX OIBITOB [0 TOJyYEHHIO H
coOrpaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBIECHUIO PAacTBOPOB C
orpesieIEHHOW MaccoBOM Jloyiell pacTBOPEHHOIO BEIECTBa, IJIAHUPOBAaTh M IPOBOAUTH
XUMHUYECKHE 3KCHEPHUMEHTHI IO pPAcHO3HABAHHIO PACTBOPOB INEJIOYEH M KHUCIOT C MOMOUIbIO
WH/IMKATOPOB (JIakKMYC, (peHon(TanenH, METUIIOPAHK U JPyTHE).

K koHiy oOydenuss B 9 kjacce MpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM ypOBHE OyIyT
oTpaxaTb C(HOPMUPOBAHHOCTH Y OOYHYAIOIIUXCSI YMEHUM:
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® DACKPBIBATh CMBICI OCHOBHBIX XMMHMYECKUX MOHATUN: XMMHYECKHUN JIEMEHT, aToM,
MOJIEKYJla, WOH, KaTHOH, AHUOH, IPOCTOE BEIIECTBO, CIJIOKHOE BEUIECTBO, BAJIEHTHOCTb,
JNEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas pEeaklusd, XMUMHYECKas CBA3b,
TeTI0BOM 3(pPeKT peakiyu, Moiab, MOJSIPHBIH 00BEM, PacTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
IEKTPOIUTUYECKAs JUCCOLMALNSA, PEAaKLUUd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble ¥ HEOOpaTHMbBIE pPEaKIHH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHbIC
peakuuu, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIMS,
aM(pOTEepPHOCTh, XMMHUYECKasi CBA3b (KOBAICHTHAs, HOHHASI, METAJUTMYECKas), KPHUCTAILTHYECKAs
pemeérka, KOpPpO3us METaJIOB, CIUIABbl, CKOPOCTb XHMMHMYECKOW PpEaKIHH, MpeleabHO
nonycrumas konueHntpauus I1/1K Bemecrsa;

® JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX NOHATUH M IPUMEHATH 3TU
MIOHSTHS IIPU ONMCAHUU BEILECTB U X IIPEBPALICHUN;

® UCIOJB30BaTh XUMHUYECKYIO CHMBOJUKY JUIsl COCTaBiIeHHUS (OpMysn BeLIeECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

® ONpeAcisATh BAJICHTHOCTb U CTENEHb OKUCICHWS XUMHUYECKHX DJEMEHTOB B
COCJIMHEHUSIX pPAa3JIMYHOrO0 COCTaBa, NPHHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
COEMHEHUH Mo GopMyiaM, BUJ XUMUYECKON CBSI3U (KOBaJEHTHAs, MOHHAs, METAJNINYeCKas) B
HEOPTaHWYECKUX COCAMHEHUSX, 3apsi] HOHAa MO XUMHYECKOH (opmyse, XapakTep Cpeabl B
BOJHBIX pAacTBOpax HEOPraHMYECKUX COEAMHEHUH, TUN  KPUCTAUIMYECKOM  PpPEETKU
KOHKPETHOI'O BEIIECTBA;

e packpeiBath cMbIci [lepuognueckoro 3akona . 1. MenneneeBa u J€eMOHCTPUPOBATH
€ro IMOHMMAaHME: ONHUCHIBATh U XapaKTepu3oBaTh Ta0IMuHy0 Gopmy Ileproanueckoil cucTeMsl
XMUMHAYECKHX AJIEMEHTOB: pa3jnyaTh MOHATHUS «TJaBHas MoArpynna (A-rpymmna)» U «no0oyHas
noarpynna (b-rpymma)», mManasie W OOJBIIME TEPHOIBI, COOTHOCHTh 00O3HAYEHUS, KOTOPHIC
UMEIOTCSI B TIEPUOJUYECKON TaliHile, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMUYECKHX 2JIEMEHTOB (COCTaB U 3apsj sA1pa, oOlIee YUCI0 JIEKTPOHOB U paclpeesieHe uxX
T10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB
U WX COCJUHEHHUH B Ipelenax MajblX IEPHUOAOB U INIABHBIX MOATPYII C YYETOM CTPOCHMS MX
aTOMOB;

® KiIacCU(UIMPOBATH XUMUUYECKUE HJIEMEHTHI, HEOPIraHUYECKHE BEIECTBA, XUMHUYECKHUE
peakiuy (1o YUCIly U COCTaBy y4acTBYIOLIMX B PEAKIMM BEIIECTB, [0 TEIIOBOMY 3(PdeKTy, 1o
HU3MEHEHUIO CTENIEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapakTepu30BaTh (OMMUCHIBATh) OOIIMEe M creuupUuueckue XUMHYECKHE CBOWCTBA
MIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAsi ONMKUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUM;

® COCTaBIIATh YPAaBHEHHUS DJIEKTPOJIUTHUECKON AMCCOLUALMM KUCIIOT, IIEJI0Yel U COoNeH,
MOJTHBIE M COKpAlIEHHbIE YpaBHEHUsS pEaKUWid HOHHOTO OOMEHa, YpaBHEHHS pEaKIHid,
MOATBEPXKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKAY BEILIECTBAMHU pPa3IMYHBIX
KJIaCCOB;
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® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBHUTEIbHBIX PEAKLUN [OCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHca STHUX peaKluii;

® IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX CTPOECHMSI, BO3MOXHOCTH
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX,

® BBIUUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 110 (JopMyJie COeIMHEHNUS, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOpE,
IIPOBOJIUTH PACUYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIUK;

e coOuofaTh IpaBWia IOJb30BaHMS XUMHUYECKOM MOCYJOoM M J1a0OpaTOpPHBIM
o0opy10BaHKEM, a TaK)Ke IpaBUiIa 0OpalleHHs ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
II0 BBIITIOJIHEHHUIO na60paT0pHI,1x XUMHUYCCKUX OIIBITOB IO IMOJYYCHHUIO U co6npaHmo
ra3o00pa3HbIX BELIECTB (AMMHUaKa M YTIEKUCIIOro rasa);

® TPOBOAMTH PEAKLINH, MOATBEPKAAIOIINE KAUECTBEHHBIH COCTaB Pa3INYHbIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAUA-, KapOoHaT-, Qocdar-, cuiamkar-,
cym,(baT-, TUAPOKCU-UOHEI, KaTHUOHBbI AMMOHUS n HOHBbI HN3YYCHHBIX METAJlJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

® TPUMEHSTHh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHCHHC, O606HI€HI/IG, CUCTEMATU3alNIO, BBISIBJICHUC NPUYHNHHO-CJICACTBCHHBIX CBsI3EH — JJIA
M3YyYEHUs] CBOICTB BEIIECTB M XMMUYECKHX PEaKIi, eCTECTBEHHO-HAYYHbIE METOABI TO3HAHUS
— Ha0JII0IeHNEe, U3MEpEeHNEe, MOJICIIMPOBAHHE, SKCTIEPUMEHT (PealbHBIN 1 MBICICHHBIN ).


mailto:sch21@oobz.ru

MyHunMnajibHOe 061 e06pa3oBaTeibHOE GI0/)KEeTHOE yYpeXKJeHue
«/IuMmoBCKas OCHOBHAsI 001e06pa3oBaTe/ibHAs IIKOJIa»
By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aLiK B COOTBETCTBHH C Y CTaBOM)

461036, Openbyprckas 06s1acTh, By3ynykckuii paitoH, c. JIunoBka, yJ1. MosiogexHnas, 1 A,tenedaxc: (35342) 63-3-14
WHH 5625005153, OTPH 1025602393222, KIIII 562501001, e-mail: sch21@oobz.ru
Yue6nbii npeameT: Xumus 8 — 9 kiaccel, 00I1 000

TOUKA \'pocu
\ Xxmuusd
TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbIE OcHOBHBIE BU/BI 1€SITEIHHOCTH 00y4AIOIINXCH
HauMmeHoBaHHe K - (undposbIe)
Nen/m | pasnenos u rem B oibo . 00 ai:)OBaTeJILHLIe
porpamMmsI cero | JbHbIE yeckue P
padoTbl | paGoThl | PeCypcChI
Pasnen 1. [lepBoHayanbHble XUMUYeCKHe MIOHATHS
PackppiBaTh cMbICT U3y4aeMbIX TOHATHUH.
PackpriBaTh poJib XUMHUH B IPUPOJIC U )KU3HU YETIOBEKA, €€ CBSI3b C
Bubmuoreka LIOK APYT'UMH HayKamH.

1.1

Xumusg — BayKHAS
00J1acThb
€CTECTBO3HAHUS U
IPaKTUYECKON
JEITEILHOCTH
YyelIoBeKa

https://m.edsoo.ru/7f41

837c

POIII 8 xnacc
https://resh.edu.ru/subj
ect/29/8/

MDOII 8 xnace
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

Pa3nuyarh YMCThIC BEIIECTBA U CMECH; OJTHOPOIHBIC U HEOTHOPOIHBIC
CMECH.

Pasnuuarh Gpu3HIecKre U XUMHUYCCKUE SBICHHS.

CremoBath alropuTMaM HUCIOIb30BAHUS SKCIIEPUMEHTATBHBIX METOIOB —
HAOJIIOCHHS U SKCIICPUMEHTA.

Hab6:romath ¥ ONMCHIBATE OOBEKTHI TIPH MTPOBEACHHH IEMOHCTPAIHH 1
71ab0paTOPHBIX OTBITOB M0 M3YUEHHIO (PU3UUECKUX CBOHCTB BEIECTB,
Croco0OB pa3/iesieHus CMecell BELIEeCTB.

[IpoBoaNTE XMMHUYECKUI SKCIIEPUMEHT MU pa3zesieHuH cMecei (Ha
IprMepe OYUCTKH ITOBAPEHHON COJIN) B XOJ€
MPaKTUIECKON paboTsl Ne 2.

CJ'Ie}.IOBaTI: ImpaBuIaM IOJIb30BAHU A XHMUYCCKOH HOCYﬂOﬁ u
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71a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE MPABUIIaM OOpAIICHHS C
XUMHYECKUMHU BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUEH TpH
BBITIOJTHEHUH TTPAKTUYECKOH paboThl Ne 1.
BricTpanBaTh pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIC OTBETHI C OMIOPOH Ha
HHQPOPMAIHIO U3 yu4eOHUKA U CIIPABOYHBIX MaTEpUAIIOB, TPAMOTHO
WCTOJIh30BATh U3YYCHHBIN MOHATUHHBIN anmapaT Kypca XUMHHU
OnpeensaTs NPU3HAKH XUMHYECKUX PEaKIIHid, YCIOBHS UX MPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3NICCKUX U XUMHUECKHX SIBICHUN C TOYKU
3pEHHUSI ATOMHO-MOJICKYJISIPHOTO YUCHHUSI.

bubmoreka [IOK KnaccudumnpoBars xuMrdeckre peakiuu (1o YUCITy U COCTaBy

https://m.eds00.ru/7f41 | pearupyromux i 0Gpa3yOMHUXCS BEIIECTB).

837¢c CoctaBnaTs (OpMyJIBI OMHAPHBIX BEMIECTB ITO BAJICHTHOCTH M OTIPEIETISATh

POIII 8 xnace .| BaJGHTHOCTH 10 (HOPMYJIaM BEIECTB

S — https://resh.edu.ru/subj | p,ccrapnsars KOX(Q(QUIMECHTHI B YPAaBHEHHUAX XUMHICCKUAX PEAKIIUH.
1.2 XUMHAYECKHUE 15 %Knacc Habmonath 1 onuceiBaTh 0OBEKTHI IPU POBEJACHUY JIEMOHCTPAIMA U
peakiuu https://uchebnik.mos.r 71a00PaTOPHBIX OIBITOB.

u/catalogue?aliases=le | [1POBOANMTH Bb4HCICHUS IO HOPMYIAM XMMHUYECKUX COCAMHEHUH 1

sson template,video | YPaBHEHUSIM XUMUYECKUX PEAKLUH.

esson,video&subject p | [puMeHSTH €CTECTBEHHO- HAYYHBIE METOIbI TIO3HAHMSA (B TOM YHCIIE

rogram_ids=31937343 | yaGmonenue, MOACIMPOBAHKE, SKCIIEPUMEHT H OCHOBHBIE OTIEPALIIH
MBICIIATEILHON NeATeIbHOCTH (CpaBHEHHE, KITacCH(DHUKAITH)
BricTpanBaTh pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHQOPMAIHIO U3 yueOHNKA U CIPABOYHBIX MAaTEepUAIIOB, TPAMOTHO
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WCII0JIb30BaTh U3YYEHHBIM MOHATUIHHBIN aNnapaT Kypca XUMUU

Hroro no pazgeny

20

Paznen 2. Baxkneiinue npeacTaBuTe/] M HEOPraHMYECKUX BelleCTB

2.1

Bosayx. Kucnopog.
[Noustre 06
OKCHIax

Bubmuoreka LIOK
https://m.edsoo.ru/7f41

837c

POIII 8 kmacc
https://resh.edu.ru/subj
ect/29/8/

MBI 8 knacc
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

Hcnonp30BaTh XMMHUUYECKYIO CUMBOJIUKY [UISL COCTaBJICHUS (GOpMyT
BEILIECTB, MOJIEKYJISIPHBIX YPAaBHEHUH XUMUUECKUX PEAKIHN C y9acTHEM
KHCJIOPOJIa.

XapakTepru3oBarh (ONHMCHIBATH) COCTAB BO3yXa, PU3MUECKHE U
XMMHUYECKUE CBOWCTBA KHCIOPO/a, CIIOCOOBI €T0 MOTyYeHus], IPUMEHEHUE
Y 3Ha4YEHUE B MIPUPOJIE U KU3HU YEJIOBEKA.

CpaBHUBATh peakIuy TOPEHNS U MEJIEHHOTO OKHCIIEHHUS.

OOBACHATH CYIIHOCTH SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsI3HEHUEM BO3yXa.

CrnenoBath npaBuiIaM 06e30macHON paboTHI B 1a00paTOpuM Mpu
UCII0JIb30BAaHUU XUMHUYECKOH ITOCY bl U 000PYIOBAHUS, A TAKXKeE MIPaBUIIaM
oOpalieHust ¢ TOPIOYNMU BELIECTBAMH.

HJ'IaHI/IpOBaTB 1 OCYHUICCTBJIATH HA IPAKTUKE XUMHUYCCKHUE OKCIICPUMEHTHI,
MMpOBOIUTH Ha6J'IIOI[eHI/I$I, ACJIaTb BBIBOABI IO PEC3yJIbTaTaM 3KCIICPUMCHTA

TIPH MTPOBEJICHUH JTA0OPATOPHBIX OTBITOB U MPAKTUIECKON pabOTHI.
BrramciasaTe Koam4uecTBO BemecTBa, 00bEM Trasa 1mo popMmymam.
Y4acTBOBaTH B COBMECTHOU paboTe B TpyIIIIE.

BricTpauBaTh pa3BépHyThIE TNCHBMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
nHQPOPMaIHIO U3 y4yeOHHNKA U CIIPABOYHBIX MAaTepUaIOB, TPAMOTHO
KCIIO0JIb30BaTh U3YUEHHBIN MOHATUMHBIN annapaT Kypca XUMUU
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Bonopon. ITonsitue

bubmoreka LIOK
https://m.edsoo.ru/7f41

837c

POIII 8 knacc
https://resh.edu.ru/subj
ect/29/8/

PackpbIBaTh CMBICT N3y4aeMbIX OHATHH M IPUMEHSATH 3TH MOHATHUS MPH
OIMCAHUU CBOMCTB BEILECTB U MX MPEBPAILCHHH.

XapakTepn3oBaTh (OMHUCHIBATH) GUINIECKIE U XUMUYECKHIE CBOICTBA
BOJZOPOIa, CIOCOOBI €r0 MOMyUYeHHs, TPUMEHEHHE.

Cobupats npubop 1 HoxydeHus Bogopoa. Mcmons30BaTh XUMHYECKYIO
CHUMBOJIUKY

JUTS COCTaBIIeHHUs (DOPMYIT BEUIECTB, MOJIEKYISIPHBIX YPaBHEHHHA
XMUMHUYECKUX PEAKIMH C YIaCTHEM BOJOPOAA. BEIYHCIIATH MOJISIPHYTO
Maccy BeIIeCTB; KOJINYECTBO BEIIECTBA, 00BEM Ta3a, Maccy BEIIECTBA;

2.2 R ..

0 KUCJIOTaX U COJISIX MBI § xnace [TpoBOAUTE pacyEThI MO YPABHEHUSM XMMHUUSCKUX PEAKIIMl: KOJIHMYECTRa,
https://uchebnik.mos.r | 06wéma, Macchl BelecTBa MO M3BECTHOMY KOJIMUECTBY, 00BEMY, Macce
u/catalogue?aliases=le | pearentos wm npoaykTOB peakuuH.
sl template,wc_ieo I CrnenoBath npaBuiiaM 06e30macHON paboTHI B 1a00paTOpuu Mpu
esson,video&subject p .
roqram ids=31037343 | MCTO/Ib30BAHMI XUMUUECKOH NIOCYIbI 1 000pyI0BaHMs, a TAKKE IIPABUIIAM

oOpalleHus ¢ TOPIOYMMH BEIIECTBAMH B OBITY.
[TnaHMpOBaTh M OCYIIECTBIIATH HA MPAKTHKE XUMUYECKHE SKCIIEPHUMEHTHI,
TPOBONTDH HAOIIOICHNS, AETaTh BBEIBOJIBI 10 PE3yJIbTaTaM 3KCIEPHMEHTA.
Y4acTBOBaTh B COBMECTHOH pabOTe B IpyIITe
Bu6miorexa LIOK PackpsIBaTh CMBICI H3y9aeMBbIX MOHATHI U IPUMEHSTH 3TU MOHATHS TIPH
Boga. PacTBOpsI. https://m.edsoo.ru/7f41 | ONMCaHWH CBOWCTB BELIECTB U X MPEBPAICHUH. XapaKTepH30BaTh
2.3 [TonsTHE 06 837¢ ¢uzngeckue u

OCHOBAHHAX

POIII 8 xmace
https://resh.edu.ru/subj

XUMHUYECKUE CBOMCTBA BOJIbI, €€ POJIb KAK PACTBOPUTENS B IPUPOAHBIX
IIPOLIECCAX.
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ect/29/8/

MBI 8 xknacc
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p

rogram ids=31937343

CocTaBlIsTh YpaBHCHUA XUMUYCCKUX peaKuMﬁ C y4aCTUEM BOJBL.
OOBSACHATH CYIIHOCTH SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHHEM NPUPOJIHBIX BOJI, CIOCOOBI OYMCTKH BOJIBI OT IPUMECEH,
MepHI 110 OXpaHe BOJ OT 3arpsA3HEHMS.

[TnaHMpOBaTH M OCYIIECTBIIATH HA MPAKTHKE XUMUYECKHE SKCIIEPHMEHTHI,
HPOBOUTH HAOJIOICHNUS, AEIaTh BBEIBOJIBI 10 PE3YJIbTaTaM SKCIEPHMEHTA
MIPH MIPOBEJCHUH JTAOOPATOPHBIX OTBITOB U MPAKTUYECKON pabOTHI.
CrnenoBaTh npaBmwiiaM 0e30MacHON paboThl B 1a00paTOpUH MPU
UCTIOJIb30BAHUN XUMHUYECKOH ITOCYIbI K 000pYyIOBaHUS.

HpOBOI[I/ITB BBIYUCJICHUA C IPUMCHCHUCM IMOHATUA «KMaCCOBasd J0JId
BEILIECTBA B PaCTBOPE.

BricTpanBaTh pa3BEpPHYThIE IMCHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uH(pOpPMAaIHIO N3 yueOHHNKA U CIIPABOYHBIX MAaTepHaIOB, TPAMOTHO
HCTOJb30BaTh U3Y4YEHHBIM NOHATUHHBIN anmapaT Kypca XUMHU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COeIMHEHUI

11

Bbubmuoreka LIOK
https://m.edsoo.ru/7f41

837c

POIII 8 kmacc
https://resh.edu.ru/subj
ect/29/8/

MDOII 8 xnacc
https://uchebnik.mos.r
u/catalogue?aliases=le

KnaccudunupoBars n3ydaemMbie BEIIECTBA 110 COCTaBY U CBOMCTBAM.
CocraBisaTh (OPMYIIbI OKCUIOB, KUCIIOT, OCHOBAHHUI, COJICH U HAa3bIBATh
WX 110 MeXAYHAPOIHON HOMEHKIIAType.

[IporHo3mpoBaTh CBOMCTBA BEIMIECTB HA OCHOBE OOIINX XUMUIECKHX
CBOMCTB M3YYEHHBIX KJIACCOB/TPYIII BEMIECTB, K KOTOPHIM OHU OTHOCATCSI.
CocCTaBIATh MOJIEKYJISIPHBIE YPABHEHUS PEaKIINi, HILTIOCTPUPYIOIINX
XUMHUYECKUE CBOMCTBA U CITOCOOBI MOTYUYEHUS BEIIECTB H3yUCHHBIX
KJIACCOB/TPYIII, & TAKXKE TOTBEPIKAAIONIUX TCHETUIYECKYIO B3aUMOCBSI3b
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XmmMmusa

sson_template,video |

esson,video&subject p

rogram ids=31937343

MEXly HIMHU.
[Ipon3BOAUTH BEIUMCIEHUS IO YPABHEHUSAM XUMHUECKUX PEaKIil.
[ImanupoBaTh 1 OCYLIECTBIATH HA MPAKTUKE XUMHUECKUE SKCIIEPUMEHTHI,
[POBOJIUTH HAOJIIOJCHNUS, ENaTh BEIBOABI 110 PE3YJIbTaTaM 3KCIIEPUMEHTA
NpY TIPOBEJICHUH J1a00PATOPHBIX OMBITOB M MPAKTUUECKUX

pabot. CrnenoBaTh npaBuiiaM 0e30IMacHOM paboThI B TaOOPaTOPUH NPH
UCTIOJIb30BAHUN XUMHUYECKOH ITOCYIbI U 000pYyIOBaHUS.

BricTpanBaTh pa3BEpHYThIE INCHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(OpMAaIHIO U3 yuyeOHNKA U CIIPABOYHBIX MAaTepHaiOB, TPAMOTHO
HCI0JIb30BaTh U3yUYEHHBIN OHATUIHHBIN aNapaT Kypca XUMUU

Hroro o pasaeny 30

Pasnen 3. [lepuoguyeckuii 3axon u [lepuoguyeckasi cucreMa XMMHYECKUX

jeMenTOB /I. U. MenpneneeBa. CTpoenne aToMoB. XMMHYeCKasi CBA3b.
OKHCANTEIbHO-BOCCTAHOBUTEbHbIE PeaKIUU

bu6morexa LIOK
IepromyecKuii https://m.edsoo.ru/7f41
3aKIZ)H0§ 837c
Ilepnonnueckas POII 8 knacc
CH(?TeMI; https://resh.edu.ru/subj

3.1 XUMHUYECKUX 7 ect/29/8/

MBI 8 xknacc
anemeHToB 1. 1. _ _

https://uchebnik.mos.r
Mengeneesa.

u/catalogue?aliases=le

Ctpoenue aroma

sson template,video |

esson,video&subject p

PackprIBaTh CMBICI NEPHOANIECKOTO 3aKOHA.

OnuckBaTh CTpOCHHC Ta6JII/IIlI)I <<HepI/IO,Z[I/I‘IeCKa$I CHUCTEMA XUMHYCCKHUX
anemenToB J[.M1. MeHneneeBay.

MopenupoBarbk CTPOCHHE aTOMa, SHEPTETUYECKUX YPOBHEHN U TOAYPOBHEN
MPY TIOMOIIH PUCYHKOB, JJIEKTPOHHBIX KOH(PUTYpari U 3IeKTPOHHO-
rpaduyuecKux GopmyII.

[MosicHATD (pU3NUECKUI CMBICI TOPSIIKOBOIO HOMEPa, HOMEPOB IMeproaa u
TPYIIBI 3JIEMEHTA.

XapakTepn30BaTh XUMUYECKHE DJIEMEHTHI MIEPBBIX TPEX MEPHOAOB, KAIHH,
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XmmMmusa

rogram ids=31937343

KaJIbIIMH U UX COEIMHEHUS 10 NOJIOkKEHHUIO B [lepuoanueckoit cucreme
J.1. Menneneena.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB XUMHUUECKHUX
2JIEMEHTOB (M3MEHEHHE PAINyCOB aTOMOB, JIEKTPOOTPHUIIATECIILHOCTH,
BaJICHTHOCTH) U UX COCAMHEHUI B MPEAeNiaX MaNbIX MEPUOIOB U TJIABHBIX
MOJTPYIII ¢ YYETOM CTPOEHHUSA UX aTOMOB;

Y4acTBOBaTh B COBMECTHOU paboTe B Mape WK TpyTIIie.

BricTpanBaTh pa3BEpHyThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
UHPOPMAIHIO U3 yueOHNKA U IPYTHX HCTOYHUKOB, B TOM YHUCIIE
WuTepHeta

XuMudeckas CBs3b.

Bbubmoreka LIOK
https://m.edsoo.ru/7f41

837c
POIII 8 xmace
https://resh.edu.ru/subj

39 OKHCIIATENBHO- 8 ect/29/8/
' BOCCTAaHOBUTEIbHBI MDII 8 kimace
€ peakiuu https://uchebnik.mos.r

u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram ids=31937343

Htoro o pazaeny 15

O06o6mieHne 1 3 bubmmoreka IIOK

cucTeMaTu3auus 3HaHUHI

https://m.edsoo.ru/7f41

PaCKpBIBaTL CMBICIT U3Yy1aCMbIX MOHSTHH.
OHpC,I[eJ'IfITB BU XHUMHYECKOU CBSI3HU B COCONHCHHUH.

MonennpoBarhk CTpOEHHE MOJIEKYJI TIPY TIOMOILU PUCYHKOB, MOJIETIEH,
AJIEKTPOHHBIX B CTPYKTYPHBIX (DOPMYIL.
Hcnonp30BaTh XMMUUECKYIO CUMBOJIUKY [UISL COCTaBJICHUS (GOpMyT

BEIIECTB, JIEKTPOHHOTO OaaHca peaKIIHid.

OnpenensaTs CTeNeHb OKUCICHHUS aTOMOB XHMHYECKUX JIEMEHTOB TI0
(dopMyaM u COCTaBIATH GOPMYJIIBI OMHAPHBIX COSJAWHECHUH MO CTETICHH
OKHCJICHUS] ATOMOB XMMHYECKUX AJIEMEHTOB.

Onpeaenars OKUCIUTENb U BOCCTAHOBHUTENb. PaccTaBisaTh KOA(QPHUINEHTHI
B CXEMax MPOCTHIX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM
AIEKTPOHHOTO OayaHca.

Habmogate XMMHYECKUE OTIBITHI 110 TIaHY, aHATH3UPOBATh U AETaTh
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TOUKA \'pocu
) Xmvumsa
a636 BBIBOJIEL.

UcnonbzoBats UKT anisa cozpanus Mojieneil, moaroToOBKU Mpe3eHTaIH,
JIOKJIAJ0B 1O TEME.
BricTpanBaTh pa3BEpHyThIC MUCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHMOpMAIIIO U3 yIeOHHKA U APYTUX UCTOYHUKOB, B TOM YHCIIC
HNuTepHeTa

OBIIEE KOJIMYECTBO 68 4 5

YACOB I10 ITPOI'PAMME
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TOUKA \‘pocu
\ Xmvumsa

ITOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuyecTBO yacon

Ne Tema ypoka Kontpo | IpakTn | DJIEKTPOHHbBIE U (POBBIE
n/n Bcero JbHbBIEC YyeCcKHue 06pa30BaTeJIBHBIe pPeCypcChl
padotbl | paGoThI
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d210c Ypoxk
IIpenmer xumuu. Poss xumuu B "
1 JKU3HHU denoBeka. Tema u 1 Ip f’ HMeT, XuMiH. BeecTsa u ux
S cBoricTa" (POIL) _
https://resh.edu.ru/subject/lesson/1521/st
art/
2 ITougarue o MeTogax MO3HAHUA B 1 Bbubnuoreka IJOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1
3 «IIpaBuna paboTsl B 1aboparopuu 1 1 Bubmorexa LJOK
1 IpUéMbI 0OpAICHUS C https://m.edsoo.ru/ff0d23dc
11a00paTOpHBIM 000PYTOBAHHEM)
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d26ca Ypoxk
UucThie BEIIECTBAa U CMECH. "Yucteie BemiecTBa U cMecu. CriocoObl
4 . 1 ot
Crioco05l paznenenus cMecei paznenenus cmeceit” (POLL)
https://resh.edu.ru/subject/lesson/1522/st
art/
[IpakTraeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha 1 1 Bu6morexa [JOK
pUMEpPEe OYHUCTKU TIOBAPECHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d2aéc Ypox
"ATOMBI, MOJIEKYJIBI 1 HOHBI. [IpocThie
CJIO’KHBIE BEIECTBA. X UMIYECKUE
6 ATOMBI 1 MOJIEKYJTBI 1
3JIEMEHTHI. 3HAKU XUMUYECKHIX
anemenToB" (POIII)
https://resh.edu.ru/subject/lesson/1486/st
art/
;| Mo e | Bumrra LOK
https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB
8 [IpocTsie 1 c10XKHBIE BEIIeCTBa 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6c
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YpaBHEHUS

TOUKA \‘POC'I‘A
\ Xnmusa

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa [TOK
https://m.edsoo.ru/ff0d2d50
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d2eae Ypox
"3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.

3aK0H MOCTOSHCTBA COCTaBa
Xummaeckue Gopmyitbl. OTHOCHTEBHAS

10 BEMCCTB. XuMHecKas Gopmyra. aTOMHAas U MOJIEKYJIIpHasi MacCHl.

BanentHoCTh aTOMOB

HMITICCKIX SJIEMEHTOR MaccoBast J0JIs1 XHMHYECKOTO JIEMEHTA
B coequaennn” (POIII)
https://resh.edu.ru/subject/lesson/1487/st
art/

THOCHUTEJIbHASI aTOMHAs M .

11 gTngI/ITzHLHZH ;OOHGK';M;IC:; buGmaorexa LIOK

https://m.edsoo.ru/ff0d323c

Macca

12 MaccoBas g0Jis1 XUMHUUYECKOTO Bbubmuoreka LIOK

DJIEMEHTA B COETMHEHNH https://m.edsoo.ru/ff0d350c
Bubmuoreka IJOK
https://m.edso0.ru/ff0d5230 Ypoxk
"KonuuectBo BewectBa. MosipHast

KomuuectBo BemiectBa. MoJib. N ..

13 MonsipHas macca Macca. MonspHbiit 005EM raza. 3akoH
Asoraznpo" (POLL)
https://resh.edu.ru/subject/lesson/2063/st
art/
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d37fa Ypox
"duznueckue U XUMHUYSCKUE SBJICHHS.

14 DuU3NUECKUE U XUMHUYECKHUE TIpu3Haky XUMUYECKUX PEAKIUH.

SIBIICHUS. XAMUYECKasl PEaKIus YcaoBus TeUeHUS U BOSHUKHOBCHHS

xumudeckux peakuuid" (POLL)
https://resh.edu.ru/subject/lesson/1485/st
art/

15 [Ipu3Haku 1 ycnoBus NPOTEKAHUS bu6morexa LHIOK

XUMHYECKUX PEeaKIui https://m.edsoo.ru/ff0d3al6
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d3b88 Ypox
"3aKOH COXpaHEHHs MacChl BEIIECTB.

3aK0H COXpaHEHUS MaCChI XuMIIECKHE ypaBHEHUS.

16 BELIECTB. XUMHUECKUE Koadduuments! B ypaBHeHHAX

peaxuuii. TUIbl XUMUYECKUX peakunii”
(PDIII)
https://resh.edu.ru/subject/lesson/1519/st
art/
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TOUKA \!pocu

XUumMmus

Brrancnenns KOJIMYECCTBA, MaCChl

Bbubmuoreka LIOK

17 BOILECTBA IO YPABHEHHAM https://m.edsoo.ru/ff0d5708
XIMHYECKUX pPeaKIui
Knaccudukanms xumMuaeckux
18 peakimii (CoeqHeHus, bubnuoreka IJOK
pasIoKeHHs, 3aMEIIEHNS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d40c4 Ypox
M. B. JoMOHOCOB — yugHbrii- "Pacqél;I)I 10 ypAaBHEHHIM XHMHIECKHX
19 SHIMKTOMETHCT. OGObIIEHTE I peaknuit. O600IICHIE 3HAHMH 110 TEMe
. «IlepBoHaYAILHBIC XMMUYCCKUEC
CHUCTEeMaTHU3aIus 3HAHUH nomsis” (PIIL)
https://resh.edu.ru/subject/lesson/2448/st
art/
KonTponbras padora Nel mo teme
20 «BeHTfecn;a " )I:HMquCKHe BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d4290
PEeaKITUI
Bubnuoreka IJOK
https://m.edsoo.ru/ff0d448e Ypoxk
Bosityx — cMech rasos. Cocras "Kucnopon: Moy eHue, ¢usngeckue u
21 Bo31yXa. KHCIOPOL — S1eMEHT i XUMHUYECKUE CBONCTBA, MPUMEHEHHE.
1POCTOE BelecTBo. O30H Oxkcunpl. Kpyrosopot kuciopoza B
' npupoje” (POI)
https://resh.edu.ru/subject/lesson/2447/st
art/
butbmoreka IIOK
DU3nYeCcKUe U XUMUUECKHE https://m.edsoo.ru/ff0d4614 Ypox
22 CBOMCTBA KHUCTOpOAa (PEaKiiuu "O30H. AmtoTponus kuciopoga. Cocras
OKHCJICHUS, Topenne). [lonsaTne Bozayxa. ['openne" (POLL)
00 okcuaax https://resh.edu.ru/subject/lesson/2446/st
art/
CriocoObl MOMyUYeHHs KHCIOPoa
23 B JIa0OPaTOPHHU U bubnmoreka LJOK
POMBINIIEHHOCTH. [IprMeHeH#e https://m.edsoo.ru/ff0d497a
KHCJIOpoJa
TermoBoii 3P PEeKT XUMUIECKON
peaxIuu, MOHSTHE O
24 TEPMOXUMHUYECKOM yPaBHECHUH, EH@I_HOTeKa LIOK
ttps://m.edso0.ru/ff0d4790
9K30- ¥ SHIOTEPMUIECKHUX
PeaKIHsIX
25 TommBo (HedTh, YToJIb U METaH). bubmmoreka [IOK
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MyHunMnajabHOe 0611 e06pa3oBaTe/ibHOE GI0)KEeTHOE yYpeK/JeHue
«/IumoBCKasA OCHOBHAsI 0601e06pa3oBaTe/ibHAs IIKOJIa»
By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aliK B COOTBETCTBHH C Y CTaBOM)

461036, Openoyprckas 061acTh, By3ynykckuii padoH, c. JIUoBKa, yJ1. MosogexxHas, 1 A, tenedakc: (35342)

HUHH 5625005153, OT'PH 1025602393222, KIIIT 562501001, e-mail: sch21@oobz.ru
Y4e6HbIM npegMeT: Xumus 8 - 9 kiaccel, 00IT 000

TOUKA \!pocu

XUumMmus

3arps3HeHHe BO3/IyXa, CIOCOOBI
€ro NpeI0TBPAILCHUS

https://m.edsoo.ru/ff0d4c4a

[pakTuueckas pabora Ne 3 o

26 teme «[lomyuenue n cobupanme bu6morexa LIOK
KHCJIOPO/Jia, U3YUYCHHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
butbmmoreka IIOK
https://m.edsoo.ru/ff0d4dd0 Ypox "
BOIOPOJ — YMEMEHT 1 HPOCTOR Bomopon: HaxoxxaeHHe B IPUPO/IE,
27 Bermectso. Haxosiene noJy4eHue, ero Gu3nIecKue u
HDHDOLE ) XHMHYECKHE CBOMCTBA, MpUMEHEHUE"
https://resh.edu.ru/subject/lesson/3119/st
art/
PR P — buGmnorera LIOK
sopona. Hp https://m.edsoo.ru/ff0d4dd0
BOJOpOJA
29 [TonsiTHE O KUCITOTAaX U COJSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI oyueHus BOAOPOa B bubnuoreka IJOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTraeckas padora Ne 4 o
31 teme «[lomyuenue u coonpanue Bubmorexa LJOK
BOJIOPO/Ia, H3YUEHHE €r0 https://m.edsoo.ru/ff0d4f42
CBOWCTBY»
32 MosnsipHbIil 005EM Ta30B. 3aK0H bu6morexa LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenns o0béMa, KomdecTBa
33 BEIIIECTBA I'a3a I10 ero but6moreka IIOK
W3BECTHOMY KOJMYECTBY https://m.edsoo.ru/ff0d55a0
BelIecTBa WK 00BEMY
Brruncienns 005EMOB Ta30B 110
34 YPaBHEHUIO PEAKIUU HA OCHOBE Bbubmorexa LJOK
3aKOHa 00BEMHBIX OTHOIIEHUH https://m.edsoo.ru/ff0d5708
ra3oB
Bbubmuoreka LIOK
https://m.edsoo.ru/ff0d587a Ypoxk "Bona
B TIPUPOJIE U CIIOCOOBI €€ OYHCTKH.
du3nueckre 1 XUMHYECKUE N
35 Om3uuecKkre 1 XUMHIECKre CBONCTBA

CBOHCTBA BOJIBI

BoJbl. [Ipumenenue Boabl. Bona —
pactBoputens. PactBopsl. MaccoBast
Jo7st pactBopénHoro Bemectsa” (POLL)
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MyHunMnajabHOe 0611 e06pa3oBaTe/ibHOE GI0)KEeTHOE yYpeK/JeHue
«/IumoBCKasA OCHOBHAsI 0601e06pa3oBaTe/ibHAs IIKOJIa»
By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aliK B COOTBETCTBHH C Y CTaBOM)

461036, Openoyprckas 061acTh, By3ynykckuii padoH, c. JIUoBKa, yJ1. MosogexxHas, 1 A, tenedakc: (35342)

HUHH 5625005153, OTPH 1025602393222, KIIIT 562501001, e-mail: sch21@o0bz.ru
Y4e6HbIM npegMeT: Xumus 8 - 9 kiaccel, 00IT 000

TOUKA \!pocu

XUumMmus

https://resh.edu.ru/subject/lesson/2062/st
art/

Cocras ocuoBauuii. [Tonsatue 00

Bbubmuoreka LIOK

36 HHIAKATOPax https://m.edsoo.ru/ff0d59e2

Bona kak pactBopureb.

37 Hacrimennsle 1 HEeHACHIIIEHHBIE Bubmuoreka LIOK

pactBopsl. MaccoBast oS https://m.edsoo.ru/ff0d5b40

BEIIECTBA B pacTBOpeE

[IpaxTrueckas padora Ne 5 mo

38 TeMe «lIpurorosieHue pacTBOpoB Bubmorexa LJOK
C ompeeaéHHOI MacCoBO ToMei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIESCTBA»

39 Konrtponbnas padbora Ne2 mo teme Bubmorexa LJOK

«Kwucnopoa. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
bubmmoreka IIOK
https://m.edsoo.ru/ff0d664e Ypoxk

OKcHIBL: COCTaB, "Oxcuapl: KiaccupuKarus,

40

KJaccuuKanys, HOMEHKIaTypa HoMeHkuaTypa" (POL)
https://resh.edu.ru/subject/lesson/2445/st
art/

Bubmuoreka LIOK
https://m.edsoo.ru/ff0d664e Ypoxk

[Tonyuenne u XUMHYECKHE " -

41 CBOICTBa KUCIOTHBIX, OCHOBHBIX CBOHCTfa’ MOJLYHEHHE, TPUMCHEHHE

1 aM(OTEPHBIX OKCHJIOB oxenzos” (PILL) .
https://resh.edu.ru/subject/lesson/2444/st
art/
butbmoreka IIOK
https://m.edsoo.ru/ff0d67ca Ypok

OCHOBaHHS: COCTaB, "OcHOBaHHUSA: KTacCH(PUKAIINS,

42 "

KJaccupuKanys, HOMEHKIaTypa HOMEHKJIaTypa, noayuyenue" (POILI)
https://resh.edu.ru/subject/lesson/2442/st
art/
bubanoreka [IOK
https://m.edsoo.ru/ff0d67ca Ypok

[Tonyuenne u xuMHUECKHE "XuMHIeCKHe CBOMCTBA OCHOBAHMIA"

43 o .

CBOMCTBA OCHOBAaHUI (POIII)
https://resh.edu.ru/subject/lesson/2443/st
art/

Bubnuoreka IJOK
44 Kucnotsr: cocras, https://m.edsoo.ru/ff0dfee2 Vpox

KJaccuduKanys, HOMEHKIIaTypa

"Kucnotsr. Coctas. Knaccuduxarwst.
Howmenknatypa" (POIL)
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MyHunMnajabHOe 0611 e06pa3oBaTe/ibHOE GI0)KEeTHOE yYpeK/JeHue
«/IumoBCKasA OCHOBHAsI 0601e06pa3oBaTe/ibHAs IIKOJIa»
By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aliK B COOTBETCTBHH C Y CTaBOM)

461036, Openoyprckas 061acTh, By3ynykckuii padoH, c. JIUoBKa, yJ1. MosogexxHas, 1 A, tenedakc: (35342)

HUHH 5625005153, OTPH 1025602393222, KIIIT 562501001, e-mail: sch21@o0bz.ru
Y4e6HbIM npegMeT: Xumus 8 - 9 kiaccel, 00IT 000

TOUKA \!pocu

XUumMmus

https://resh.edu.ru/subject/lesson/2055/st
art/

HonyquHe U XUMHYCCKUEC

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0dfee2 Ypox
"[losryuenue U XMUMHYECKUE CBOICTBA

45 CBOMCTBA KHCIIOT kuciot" (POII)
https://resh.edu.ru/subject/lesson/3120/st
art/
bubmoreka IIOK
https://m.edso0.ru/00ad9474 Ypox

Conu (cpenHue): HOMEHKIIATYpa, "Commu: coctaB, Ki1accupuKaIus,
46 CHOCOO0BI MOTyYeHHS, HOMEHKJIATypa, criocoObl MOTydeHus "
XUMHUYECKHE CBOMCTBA (POIII)
https://resh.edu.ru/subject/lesson/2054/st
art/
[IpakTraeckas padora Ne 6.
P
g | e e Bumorera LOK
https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTraHMUECKUX
COEJIMHEHUI
butbmoreka IIOK
https://m.edsoo.ru/00ad9a50 Ypoxk
"I'eHeTnueckas CBSI3b MEKIY
I'eneTnueckas CBsI3b MCXKOY OCHOBHBIMH KJIaCCaMH HEOPTAaHUYCCKUX
48 KJIacCaM{ HEOpTaHUIECKHX coenuHeHnH. O000IICHIE 3HAHUH 110
COCTUHCHU TeMe «OCHOBHBIE KJIACCHI
HEOpraHUYecKuXx coenuHeHmin»" (POII)
https://resh.edu.ru/subject/lesson/2440/st
art/
49 O000IIeHHE U CUCTEMATU3ALIHS butbmoreka IIOK
3HAHUM https://m.edso00.ru/00ad9ch2
o |Bomommnpeor 63 o e Bamores 110K
“n https://m.edsoo.ru/00ad9ela
HCOPraHn4eCKuxX COCANHCHNU
bubmmoreka IIOK
https://m.edsoo.ru/00ad9ffa Ypox
IlepBbie MONBITKU "Knaccuduxamnmst XuMIIecKux
51 KJaccu(pUKaIM XUMAIECKIX anemeHToB. [loHsATHE O TpymIax

aneMeHToB. [loHsaTue o rpymnmnax
CXOJIHBIX 3JIEMEHTOB

CXOJHBIX 371eMeHTOB. [leprnoauueckuii
3aKOH W nepuoauueckas tadnuma . M.
MenneneeBa" (POIII)
https://resh.edu.ru/subject/lesson/2053/st
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MyHunMnajabHOe 0611 e06pa3oBaTe/ibHOE GI0)KEeTHOE yYpeK/JeHue
«/IumoBCKasA OCHOBHAsI 0601e06pa3oBaTe/ibHAs IIKOJIa»
By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aliK B COOTBETCTBHH C Y CTaBOM)

461036, Openoyprckas 061acTh, By3ynykckuii padoH, c. JIUoBKa, yJ1. MosogexxHas, 1 A, tenedakc: (35342)

HUHH 5625005153, OT'PH 1025602393222, KIIIT 562501001, e-mail: sch21@oobz.ru
Y4e6HbIM npegMeT: Xumus 8 - 9 kiaccel, 00IT 000

TOUKA \‘POC'I‘A
\ XmMmus
art/
[Tepuoauueckuii 3aKOH U
50 [lepnoanyeckas cucrema Bubmoreka [LJOK
XUMHYECKUX diteMenToB 1. 1. https://m.edsoo.ru/00ada52¢c
MenpneneeBa
53 [Iepuopl, rpymnmnbl, TOATPYIITBI bubsmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
bubmoreka LIOK
https://m.edsoo.ru/00ada342 Ypoxk
54 Crpoenue aromoB. CoctaB "Crpoenune aromoB. CocTaB aTOMHBIX
aTOMHBIX siep. M30Tombl anep. U3otomsr" (POILI)
https://resh.edu.ru/subject/lesson/2051/st
art/
CtpoeHue 31eKTPOHHBIX
55 000JI04YEeK aTOMOB JJIEMEHTOB bubmmoreka IIOK
[Mepuomuueckoii cucremsr 1. 1. https://m.edsoo.ru/00ada6bc
MenpaeneeBa
Bbubmuoreka LIOK
https://m.edsoo.ru/00ada824 Ypox
XapakTepucTuKa XUMHYECKOTO "N3meHeHue CBOMCTB aTOMOB
56 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B 3JIEMEHTOB U 00pa30BAHHBIX UMM
[lepnonnyeckoit cucreme /1. . BEIIECTB 110 IIEPUOJaM U IpyIam
MenaeneeBa neproandeckoit cucremsr" (POLI)
https://resh.edu.ru/subject/lesson/2049/st
art/
3nauenue [lepuommdaeckoro
57 3aKOHA JIJISl PA3BUTUS HAYKU U bubmuoreka IJOK
npaktukn. 1I. . MenaeneeB — https://m.edsoo.ru/00ada96e
y4€HBIH, IeJaror U rpaXJIaHuH
Bbubmuoreka LIOK
https://m.edsoo.ru/00adaab8 Ypox
"DNEeKTPOOTPULIATEILHOCTh
58 IEKTPOOTPHIATENLHOCTS XUMHYECKUX d1eMeHToB. FloHHas cBs3p"
AaTOMOB XUMHNYECKUX DJICMECHTOB
(POII)
https://resh.edu.ru/subject/lesson/2439/st
art/
59 HNonnas xumuueckast cBsi3b bubamorexa HOK
https://m.edsoo.ru/00adac34
Bubnuoreka IJOK
60 KoBasieHTHast mossipHast https://m.edsoo.ru/00adaab8 Ypox

XUMHYCCKas CBA3b

"KoBaJIeHTHAsI XUMHUYECKas CBS3b.
[onspHas U HEMOJSIpHAsL KOBAJICHTHAS
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MyHunMnajabHOe 0611 e06pa3oBaTe/ibHOE GI0)KEeTHOE yYpeK/JeHue
«/IumoBCKasA OCHOBHAsI 0601e06pa3oBaTe/ibHAs IIKOJIa»
By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aliK B COOTBETCTBHH C Y CTaBOM)

461036, Openoyprckas 061acTh, By3ynykckuii padoH, c. JIUoBKa, yJ1. MosogexxHas, 1 A, tenedakc: (35342)

HUHH 5625005153, OTPH 1025602393222, KIIIT 562501001, e-mail: sch21@o0bz.ru
Y4e6HbIM npegMeT: Xumus 8 - 9 kiaccel, 00IT 000

TOUKA \’pocu
\ Xmmusa
cBsa3p" (POL)
https://resh.edu.ru/subject/lesson/2048/st
art/

61 KoBanenTHas HenonspHas 1 bubmmoreka [IOK

XUMHYECKas] CBA3b https://m.edsoo.ru/00adaab9
Bubmuoreka LIOK
https://m.edsoo.ru/00adae28 Vpox
"BaJIeHTHOCTh U CTEIIEHb OKUCIICHUS.

62 CrereHb OKHCICHUS 1 IIpaBuia onpeneneHus CTeIeHEH
okucnenus anementos” (POIL)
https://resh.edu.ru/subject/lesson/3121/st
art/
bubanoreka [IOK
https://m.edso00.ru/00adb076 Ypox

OKHUCIUTEIBHO- "OKUCIUTEILHO-BOCCTAHOBUTEILHBIE

63 1 "

BOCCTAaHOBHTEIILHBIE PEaKITHH peaknuu" (POL)
https://resh.edu.ru/subject/lesson/3122/st
art/

Bubnuoreka IJOK
64 OKHUCIIATEIN U BOCCTAHOBUTEIIN 1 https://m.eds00.ru/00adb076
65 | Cnprome oo Ko | 1 BuGmiorera LIOK
) https://m.edsoo.ru/00adb486

CBA3b))
bubmoreka IIOK
https://m.edsoo.ru/00adb33c Ypoxk
"IToBTOpeHME M 0OOOIICHNE TIO TEME

O00011IeHNE ¥ CHCTEMATH3AIHS

66 SHAHM 1 «Ctpoenue atoma. CTpOEHHUE BEIIECTBRA.
Xumruaeckas cBsa3b»" (POIL)
https://resh.edu.ru/subject/lesson/3093/st
art/

67 O000IIeHIE U CUCTEMATHU3ALIHS 1 but6mmoreka IIOK

3HAHHAM https://m.edso0.ru/00ad9ch?

68 O060011IeHUE U CUCTEMAaTU3aIUs 1 bubmuoreka [IOK

3HAHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MyHunMnajibHOe 061 e06pa3oBaTeibHOE GI0/)KEeTHOE yYpeXKJeHue
«/IuMmoBCKas OCHOBHAsI 001e06pa3oBaTe/ibHAs IIKOJIa»

By3yaykckoro paiioHa OpeHOYyprckou 06/1acTu»

(HanMeHoBaHHE 00Pa30BaTENBHOM OPraHU3aLiK B COOTBETCTBHH C Y CTaBOM)

461036, Openbyprckas 06s1acTh, By3ynykckuii paitoH, c. JIunoBka, yJ1. MosiogexHnas, 1 A,tenedaxc: (35342) 63-3-14
WHH 5625005153, OTPH 1025602393222, KIIII 562501001, e-mail: sch21@oobz.ru
Yue6nbii npeameT: Xumus 8 — 9 kiaccel, 00I1 000

TOUKA \!pocu

XmmMmusa

TEMATHYECKOE IIVTAHUPOBAHUE

9 KJIACC
KoauuecTBo 4acoB DJIeKTPOHHbIE OcHOBHBIE BUABI 1eSITEIbHOCTH 00y4al0IIMXCH

HaunmMmeHoBaHHe K o (npoBbie)
Ne m/m Pa3aesioB U TeM B OHTpPO PaKTH 06 asposaTe.nLHLle

POrpaMMBbI cero JbHBbIE YecKue P

padoTsl | padoThl | PECypcehI
Pa3zpnen 1. BemecTBO U XUMHYECKHE PeaKkIMH
XapakTepu3oBaTh XUMUUYECKUE SJIEMEHTHI IEPBBIX TPEX MEPUOJIOB,
but6mmoreka IIOK

IToBTOpEeHue n
yrITyOJIeHne
3HAHUW OCHOBHBIX
pasnenoB Kypca 8
KJ1acca

11

https://m.edsoo.ru/7

412636

PBIII 9 xnacc
https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject program

1ds=31937343

KaJlisl ¥ KaJblus N0 UX noJjioxkeHuro B [lepuoanueckoii cucreme . 1.
Menpeneena.

KiraccnunmpoBaTs 1 Ha3bIBaTh HEOPTAHMIECKHE BEIIESCTBA
M3YUYEHHBIX KIIACCOB.

OnuceIBaTh 00IINE XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMIHBIX
KJIACCOB, MOJTBEPKIaTh CBOMCTBA IPUMEPaAMU MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKUX PEaAKIUH.

OnpeaensiTe BUJ XUMUYECKOU CBA3U U THUIl KPUCTAJUTMYECKON PEIETKU
BCIICCTRBA.

[IporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHHUSI.

BricTpauBaTh pa3BEpHyThIE MMCbEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH
Ha MHPOPMAIUIO U3 yueOHNKA U CIIPABOYHBIX MAaTEpUAIOB, TPAMOTHO
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HCII0JIb30BaTh U3yUYEHHBIN MOHATUIHHBIN alllapaT Kypca XUMUU
PackpbIBaTh CMBICT U3y4aeMbIX TIOHATHI U IPUMEHSTh 3TU TOHSITHS
MPY ONTMCAHUU CBOMCTB BEILIECTB U UX NIPEBpAICHUH.
brbmiorexa HOK | 0 cpdmmupoars xuMiteckue peakiuu o pasiiaHbiM PH3HAKAM.
https://m.edsoo.ru/7 .
£412636 YcraHaBIMBaTh 3aBUCIMOCTh CKOPOCTH XMMHUYECKOW PEaKIiy OT
POIII 9 Kkace pa3MYHBIX (aKTOPOB.
https://resh.edu.ru/s | TIPOrHO3MPOBATH BO3MOMKHOCTH MPOTEKAHKS XMMUYECKHX
OCHOBHBIE : N
ubject/29/9/ MPEBPAICHUI B Pa3TUYHBIX YCIOBHUSIX.
3aKOHOMEPHOCTH
1.2 XHMICCKIX MO 9 knace Onpenenars OKUCIUTENs U BoccTanoBUTENb B OBP.
peakiii hitps://uchebnik-mo | Cocrapmsrs snexrponnsiii Gananc peaxuy.
T
s.ru/cataloguealias ITpou3BOUTH BBIYKMCICHUS IO XMMHUYECKUM YPABHCHHUSM.
es=lesson_template .
video lesson video VY4acTBOBaTh B COBMECTHOW paboTe B mape Wiu rpyire. BeicTpanBarh
! - ! a3BEéPHYThIC TUCHBMEHHBIC
&subject_program_ | P#3PEPHY .
ids=31937343 W YCTHBIE OTBETHI C OMOPOH HA HHPOPMAITHIO U3 yueOHUKA U
CTIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO HCIOJIb30BaTh N3yUeHHBIN
MOHATUIHBIN arapar Kypca XuMU1
BuGmorexa [IOK PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH, @ TAK)KE CMBICT TEOPUU
DJIEeKTPOIUTHYECKA https://m.eds00.ru/7 | IEKTPOIMTUIECKOM IUCCOLMALINH.
ST TUCCOLUALINS. f41a636 OOBSACHATH IPUUUHBI SJIEKTPOIIPOBOJHOCTH BOJHBIX PACTBOPOB
. UMHYECKHE KJacc BEIIECTB, Pa3IUUaTh CJIA0bIE U CHIIbHBIC DIIEKTPOUTHL. COCTABIISTh
1.3 X POII 9 p 0 P C
peaKivu B https://resh.edu.ru/s | ypaBHeHus: qucconuanyu
pacTBopax ubject/29/9/ KHCJIOT, IETOYeH U CoJell, OTHbIC U COKPAIEHHBIC HOHHBIE
MDO3I 9 knace

YPaBHEHUS] XUMUUECKHUX PEaKIMi HOHHOTO 00MeHa, KpaTKUEe NOHHBIS
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https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject _program

ids=31937343

YpPaBHEHUS MTPOCTHIX PEAKLIMUI THIPOJIN3a COJIEH.

XapakTepru30BaTh 00IIME XUMUIECKHE CBOWCTBA BEIIECTB PA3ITUIHBIX
KJIACCOB Ha OCHOBE TEOPHUH AJIEKTPOIUTHIECKOHN TUCCOIIAIIHH;
MOITBEPKIATh CBOICTBA IPUMEpPaMH MOJIEKYIJISIPHBIX W HOHHBIX
YpaBHEHUN XUMUYECKUX PEAKLUI.

Pemate sxcniepuMeHTaNBHBIC 329U TI0 TEME.

HHaHI/IpOBaTB 1 OCYHICCTBJIATH Ha IPAKTUKE XUMHUYCCKHUEC
OKCIICPUMCEHTEI, IIPOBOJUTH Ha6JHOZIeHI/I$[, J€JIaTh BBIBOJBI 110
pe3yabTaTaM KCIIEPUMEHTA TIPH MIPOBEACHUH JT1a00PaTOPHBIX OIBITOB
U MPaKTHYECKUX PadoT.

CrneioBaTh npaBwiiaM 0€30TMacHON paboThHI B 1a00paTOpUU MPU
WCTOJIh30BAHUY XUMUYECKOU TIOCYABI B 000y I0BaHMUSL.

[IpoBOAWUTH BEIYHUCICHUS IO XUMUYECKUM YPABHEHUSAM. Y YaCTBOBATh B

COBMECTHOM padoTe
B TIape WK TpyIe. BeicTpanBarh pa3BEPHYTHIC MUCEMEHHBIC U

YCTHBIE OTBETHI € OIOPOH Ha HH(OPMaIMIO U3 YIeOHUKA U APYTHX
HCTOYHHUKOB HH(OpMaIy, B ToM yucie MHTepHeTa

Uroro no pazpeny

17

Pazngen 2. HemeTa/jibl M MIX COeIMHEHUS

OOuas
XapaKTEPUCTUKA
XHUMHYECKUX
snnemeHToB VIIA-

2.1

bubmmoreka IIOK
https://m.edsoo.ru/7

f41a636
POIII 9 xiacc

OOBACHATEH 00ITHE 3aKOHOMEPHOCTH B U3MECHEHUU CBOHCTB
HEMETAJUIOB M UX COCJIMHEHHH B MpejieliaX MalbIX IIEPUOJIOB U
TJIABHBIX ITOATPYIII HepHO}IH‘IeCKOﬁ CHUCTEMBI XUMHUYCCKHX JJICMCHTOB
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3 Xxmuusd

rpynmsl. ['anorenst

https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject _program

1ds=31937343

C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepru3oBaTh PU3UICCKUE M XUMHUECKUE CBOWCTBA MPOCTHIX
BEIIECTB TaJIOTEHOB (Ha MPUMEPE XJI0pa) U CIOKHBIX BEIIECTB
(XJ10pOBOIOPOAA, XJTOPHUIA HATPHS ), CIIOCOOBI UX TTOTyIEHUS,
MpUMEHEHNEe U 3HAaYeHHE B TIPUPOJIE U )KU3HH YEIIOBEKa.

OrnpenensiTs XJIOPUA-HOHEI B paCTBOPE.

[lmarMpOBaTH M OCYIIECTBIATH Ha MPAKTHKE XUMHIECKUE
JKCIIEPUMEHTBHI, IPOBOIUTH HAOJIOICHHUS, JCJIaTh BHIBOJIBI 110
pe3yibraTam

SKCIIEPUMEHTA MIPY MTPOBEJICHUU JTA00PATOPHBIX OTBITOB U
MPAaKTHYECKUX PadoT.

CrnenoBaTh npaBmiiaM 06e30MacHON paboTHI B T1a00OpaTOpUH MPH
WCTIOJIh30BAHUY XUMHUYECKOW TTOCYABI K 000Py/IOBaHMUS.
BricTpauBaTh pa3BépHYThIC TICHMEHHBIE U YCTHBIE OTBETHI C OTIOPOH
Ha MH()OPMALIUIO U3 YyUeOHUKA U CIIPABOYHBIX MaTePHAIOB, IPAMOTHO
KCIIO0JIb30BaTh U3YUEHHBIN MOHATUMHBIN annapaT Kypca XUMUHU

2.2

O6mas
XapaKTepUCTHKA
XUMHYECKUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COCAMHCHUS

bubmmoreka LIOK
https://m.edsoo.ru/7

412636
POIII 9 xnacc
https://resh.edu.ru/s

ubject/29/9/
MBI 9 xnacc

https://uchebnik.mo

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIEMEHTOB
VIA-TpyIIIsl B UX COCTUHEHUH ¢ YIETOM CTPOSHHUS MX aTOMOB.
XapakTepu3oBaTh (H3UUECKIE U XUMHIECKUE CBOMCTBA MPOCTOTO
BEIIIECTBA CEPHI U €€ COeTMHEHUH (CEpOBOIOPOAA, OKCHJIOB CEPHI,
CEPHOU KHUCIOTHI, CYJb(ATOB), CIIOCOOBI UX MOJyUYEHHsI, TPUMCHEHHE U
3HAUCHUE B MIPUPOJC U KU3ZHU YEIIOBEKA.

OnpeeliaTh HaTn4Ke Cyab(paT-uoHOB B pacTBope. OObACHITH
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s.ru/catalogue?alias | CyImHOCTE SKOJIOTHUECKUX
es=lesson_template | mpoGieM, cBA3aHHBIX ¢ EPepabOTKOM COCTUHEHHI CEPBI.
,Videq lesson,video | [TyarnpoBath 1 OCYLIECTBISTE HA MPAKTHKE XMMUUYECKHE
&sub|ect Program_ | 5xcnepuiMenTsI, IPOBOANTE HAOMIOACHHS, IEIATh BHIBOJBI IO
ids=31937343
pe3yJibTaTaM 3KCIepUMEHTA.
CrnenoBath npaBuiiaM 0e30macHON paboTHI B 1a00paTOpUH MpU
UCTIOJIb30BAaHUH XUMHYECKOM TOCY IbI U 000pYIOBaHHSI.
[Tpon3BOIUTE BHIYUCICHHS TI0 XUMUYECKHM YPaBHEHUSIM.
Hcnonb30BaTh NpH BBHINIOJIHEHUH YUeOHBIX 33JaHUH TEKCThI YUCOHHKA,
cripaBoyHble MaTepuabl ([lepuouyeckyro CHCTEMY XUMHYECKHX
anemenToB J[. . MeHzieneeBa, TabIHIly pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUU U COJIEH B BOJIE, DJIEKTPOXUMHUUECKUHN Psil HAPsHKEHU N
METaJJIOB).
Hcnonb30BaTh NpH BBHITIOIHEHUH YUeOHBIX 3aJJaHAN H B TIpOIIecce
UCCIIEIOBATENILCKOM ACATEIBHOCTH HayYHO-TIONYJISIPHYIO JINTEPaTypy
XUMHYECKOTO COJICPKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
HNurepHera
O6mas bubmuorexka LIOK | OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JICMEHTOB
XapaKTCPUCTHKA https://m.eds00.ru/7 | V A-rpynmsl 1 1X COSAMHEHHI ¢ YYETOM CTPOCHHS HX ATOMOB.
XUMHHUCCKIX f41a636 XapakTepu30BaTh (PU3HUECKHE U XMMUUECKHE CBOHCTBA MIPOCTBIX
2.3 aeMeHToB VA- POII 9 knacc . N
T https://resh.edu.ru/s BEIIECTB a30Ta U (%)oc@opa 1 WX COCIMHCHUN (aMMHUaKa, cojieit
bocdhop i ux ubject/29/9/ aMMOHWUS, a30THOU KHCIIOTHI, HUTPaToB, okcuaa pocdopa (V) u
COeMHEHHS MDIII 9 kiace (bochoproit kucnoTel, Gpocharos), CIOCOOBI MX MOTYIECHHUS,
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https://uchebnik.mo | mpumeHeHue U 3HAUCHUE B IPUPO/IC ¥ KU3HHU YETOBEKA.
s.ru/catalogue?alias | Onpenensats HOHBI aMMOHHS i (pOCHAT-HOHBI B PACTBOPE.
es_:lesson temp_late OOBACHATH CYIIHOCTh SKOJIOTHUYECKUX MPOOIIEM, CBSI3aHHBIX C
,video_lesson,video . .
&subject proaram HaXOXJIEHHEeM COeIMHEeHH a30Ta u (hocdopa B OKpyKaromie cpeje.
ids=31937343 [lmarMpOBaTH M OCYIIECTBIATh Ha MPAKTHKE XUMIUECKHE
SKCIIEPUMEHTHI, IPOBOTUTH HAOIIOAEHHUS, AeTIaTh BHIBOIBI 110
pe3ysibraTaM SKCIEpUMEHTA MPH MPOBEACHUH JTa00PaTOPHBIX OIBITOB
Y TIPAaKTUIECKON pabOTHI.
CrnenoBaTh npaBmiiaM 06e3011acHON padoTHI B 1a00paTopru
MIPH UCTIOJIH30BAHUN XUMHUYECKOU TTOCYABI 1 000pYTOBaHUS.
[Tpon3BOANTE BEIYMCIECHUS 10 XUMUYECKAM ypaBHEHUSM.
Hcnonp30BaTh Mpu BEIIOTHEHNN YUeOHBIX 3aJJaHUN TEKCTHI yueOHHUKa,
CIPAaBOYHBIC MaTEPUANBI (IEPUOAMYCSCKYIO CUCTEMY XUMHUYCCKIX
anemenToB /1. 1. MeHaeneeBa, TabIMIly pacCTBOPHUMOCTH KHCIOT,
OCHOBaHHU U COJIEW B BOJE, DJIEKTPOXUMUYECKUN PsI/l HAPSIKEHU N
METaJIJIOB)
Obmas BI/I6J‘I.I/IOTeKa HOK | O0BsACHATH 001IHE 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB DJIEMECHTOB
XApAKTEPHCTHKA ?At,tlpas6g ?-edSOO-rU/ 7 | IVA-TpyIIIBI ¥ X COSMHEHHIT ¢ y4éTOM CTpoeHI/I;f MX aTOMOB.
XUMHYECKHX POLLLO xrace XapakTepu3oBaTh (PU3MUECKUE U XUMAYECKHE CBONCTBA MPOCTHIX
2.4 aneMeHToB [VA- hitps://resh.edu.ruls BEIIECTB yTJIepo/ia U KPEMHHUS U X COeNWHEHUH (OKCHJIOB yIJIepoa,
TpyHIEL. VYraepon u ubi e(,:t/29 /9'/ ' YTOJBHOMN KUCIIOTHI, KApOOHATOB, OKCHJIAa KPEMHUS, KPEMHHUECBO
KpEMHHH U X MDIII 9 kace KHCJIOTBI, CHJTUKATORB), CIIOCOOBI UX MOJYYCHHUS, TPUMEHEHUE U
COCMHCHIA https://uchebnik.mo | 3Ha4YeHHE B IPUPOJIEC U KU3HU YCTIOBEKa.
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s.ru/catalogue?alias
es=lesson template
,video lesson,video

&subject program

1ds=31937343

OOBICHATH IPUIMHHO-CJICICTBEHHYIO CBSI3b: CTPOCHUE BEIECTBa —
CBOIICTBa — NPUMEHEHHE — Ha TIPUMEPAX COSAMHEHUH yriiepoaa u
KpEeMHUSIL.

Omnpenensats KapOOHAT- ¥ CHIIMKAT-HOHEI B PACTBOPE.

OOBACHATH CYIIIHOCTh SKOJIOTHUYECKUX MPOOIJIEM, CBI3aHHBIX C
HaXO0KJIEHHEeM YTIIEKUCIIOTO Tra3a B OKpPY’Kalollel cpese.
[HonTBepxaaTh 0COOEHHOCTH COCTaBa OPTAaHUYECKHUX BEIIECTB
NpUMepaMH IPOCTHIX COCTUHEHHH (MeTaH, 3TaH, dTHJICH, alleTHJICH,
STaHOJ, TIUIEPUH, YKCyCHAs! KUCIIOTa), B3aMMOCBSI3b HEOPTaHUIECKUX
COEIMHEHUH yTiIepoJa U

OpraHuyecKux BemiecTB. OMUCHIBATh POJIb OEIIKOB, YKUPOB U
YIJIEBOIOB B YHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB, COCTAB
MPUPOAHBIX HCTOYHUKOB YTIIEBOAOPOJIOB, UX POJIb B OBITY U
MPOMBIIUICHHOCTH.

[TpoBOANTE BHIYUCIICHUS 110 YPABHEHUSAM XUMHYECKUX PEaKIIUM.
[lmaHnpoBaTh ¥ OCYIIECTBIATH HAa MPAKTHKE XUMHUIECKUE
SKCIIEPUMEHTBHI, IIPOBOUTH HAOIIOCHHUS, JeTIaTh BHIBOIBI 110
pe3ynbTaTaM SKCIIEpUMEHTa IIPH MMPOBEIEHIH JTa00paTOPHBIX OIMBITOB
Y TIPAKTHIECKUX PaboT.

CiienoBaTh paBWiiaM 0e30TacHON paboTHI B TabOpaTOPHH IIPH
WCTOJIb30BAaHUN XMMHUYECKOM MOCYABI K 000pyA0BaHNUS.

Hcnonb30BaTh NpH BBHITIOIHEHNH YUeOHBIX 33JJaHUH TEKCThI YUeOHHKA,
cnpaBoyHble Matepualbl ([lepuoauyeckyio cucTeMy XUMHYECKHX
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\ Xmmus
anemenToB /1. . MenzaeneeBa, TabauIly pacTBOPUMOCTH KHUCIOT,
OCHOBaHUU U COJiel B BOJIE, DJIEKTPOXUMUYECKUM Psii HAPSIKEHUH
METaJJIOB)
Htoro mo pasaeny 25

Paszaen 3. MeTaJliibl M X COeTUHEHUS

PackpbIBaTh CMBICI U3y4aeMbIX HOHATHNA U IPUMEHSTH 3TH OHATUS
MpY ONTMCAHUU CBOMCTB BEILIECTB U UX MPEBPAIICHUI.

OOBACHATEH 00IITHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOHCTB
Bu6mnoreka [JOK 3JIEMEHTOB-METAJUIOB U UX COEIMHEHUN C yYETOM CTPOEHUS UX

https://m.edsoo.ru/7 | aTOMOB.

f41a636 XapakTepru3oBaTh CTPOCHHE METAIJIOB, 001IHe (U3UUECKIE U
POIII 9 knace XUMUYECKUE CBOMCTBA METAILIOB.
hg_pS:t/ ; ;egs/g./edu.ru/ S | XapakTepu3oBarh 06IIME CIIOCOOHI TIOTYUEHHs METAIIOB.
upjec
OO0mume cBoiicTBa HJECLEIE! OnwuceIBaTh CIIOCOOBI 3aIUTHI METAIIOB OT KOPPO3UH.
3.1 Hl 4 MDO3I 9 knace B bP

MCTaJJIOB CJ'ICILOB&TB paBujIaM 0e30IacHOU pa6OTBI B J'Ia60paTOpI/II/I npu

https://uchebnik.mo y
s.ru/catalogue?alias | MCHOJIB30BAHHH XMMUYECKOU MOCY/IbI K 000pyIOBaHUA.

es=lesson_template
\video lesson,video
&subject program

ids=31937343

IIpon3BOIUTE BEIYHCIICHUSA 0 YPABHECHUAM XUMUYECKUX PEAKIIHMN,
€CIIN OJIUH U3 PEareHTOB COJEPKUT NIPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B IMape WM PyIIIe.

Hcnonb30BaTh NpH BBHITIOIHEHNH YUeOHBIX 33JJaHUH TEKCThI YUeOHHKA,
cnpaBoyHble Matepualsl (I[lepuoauyeckyro cucteMy XUMHYECKHX

anemenToB Jl. 1. MenzeneeBa, TabIHAIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAaHMI U COJIEH B BOJE, JIEKTPOXUMHUUYECKUN PsiT HAITPSHKEHUM
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TOUKA \'pocu
\ Xmmus
METaJlJIOB)
OOBACHATEH 00ITHE 3aKOHOMEPHOCTH B U3MEHEHUN CBOHCTB
3JIEMEHTOB-METAIUIOB ¥ MX COEAMHEHUH B TPyIIax C YIETOM CTPOCHUS
MX aTOMOB.
XapakTepru3oBaTh PU3UUCCKUE ¥ XUMHUUECKUE CBOWCTBA MPOCTHIX
BEII[ECTB METAIOB U MX COSAMHEHUN (OKCUIOB, TUAPOKCUIIOB, COJICH),
bubmuoteka [JOK | cocoObl ux mosrydeHusi, MPUMEHEHUE U 3HAYCHUE B TIPUPOJIC U YKU3HH
https://m.eds00.ru/7 | yenopeka.
f41a636 YcTaHaBnMBaTh MPUYUHHO- CICACTBEHHYIO CBS3b: CTPOCHHUE BEIIECTBA
POIL 9 xnace — CBOWCTBa — MPUMEHEHHUE — Ha MMPUMEpPaxX N3y4aeMbIX BEIIECTB.
https://resh.edu.ru/s -
Baskreie ubject/29/9/ Pacno3HaBath ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIUN HOHBI METAIIIOB;
32 METAIUIBL 1 HX 16 MOILL 9 kmace MAarHus, KanbLs, MOMUHNS, IHHKA, XKENe3a (II) m xxenesa (II1), meau
S —— https://uchebnik.mo (I). Toka3piBaTh aM(OTEPHBIA XapaKTep OKCUI0B U THAPOKCHIIOB

s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject _program

1ds=31937343

AJIIOMHUHUSA U ITHHKA.
HJ'IaHPIpOBaTB 1 OCYHICCTBJIATH HAa NPAKTUKE XUMHUYICCKUE

9KCIEPUMEHTBHI, IPOBOJUTH HAOIIOCHNUS, 1e/IaTh BEIBOBI 110
pe3ybTaTaM KCIEPUMEHTA IPH IIPOBEAECHUHU 1a00PATOPHBIX OIBITOB
Y TIPaKTUYECKHUX padoT.

CrnenoBaTh npaBmwiIaM 06e30MacHON paboThl B 1a00paTOpUu MPU
WCTIOJIb30BaHUU XUMHUYECKOH MTOCY bl U 000pYyIOBaHUSL.
IIpon3BOAUTH BBIUMCIEHUS 10 XMMUYECKUM YPABHEHUSIM.
VYdacTBoBaTh B COBMECTHOH paboTe B Mape WK TpyIIIe.
BricTpauBaTh pa3BEPHYThIE NMCHEMEHHBIE U YCTHBIE OTBETHI C ONOPOM
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XmmMmusa

Ha WHPOPMAIUIO U3 yueOHNKA U CTIPABOYHBIX MAaTEpUAJIOB, TPAMOTHO
KCII0JIb30BaTh U3YUEHHBIN MMOHATUMHBIN annapaT Kypca XUMUU

Hroro no pazzeny

20

Pasnen 4. Xumusi M OKpy:Kaomas cpeia

Bbubmuoreka [IOK
https://m.edsoo.ru/7

f41a636

XapaKTepI/BOBaTB POJIb XUMHHU B PA3JIMIHBIX C(l)ean JACATCIIbHOCTH
moneﬁ, OCHOBHBIC BC€IIIECTBA U MaTCpUalibl, MIPUMCHACMBIC B JKU3HU
COBPCMCHHOT'O YCJIOBCKA. OOBACHATH YCIIOBUA 0e30IMacHOro

PIIH 9 xorace HCIIOJIb30BaHUA BEIIECCTB U XUMHNYCCKUX
https://resh.edu.ru/s
Bewectsa 1 ubject/29/9/ peaxiyii B ObITYy. AHATM3UPOBATH M KPUTHIECKH OIIEHUBATh
4.1 MaTepuaisl B 3 MDIII 9 knace I/IH(l)OpMaI_II/IIO O BJIMSIHHU IIPOMBINUICHHOCTH, CEJIBLCKOI'0 X03HﬁCTBa,
JKU3HU YeJIoBeKa https://uchebnik.mo | Tpancmopra u Ip. Ha COCTOSHME OKPYIKAIOILEH CPEIbI.
s.ru/catalogue?alias = Ymerb oka3bIBaTh MEPBYIO MOMOLIL P XMMUYECKHX 0XKOTaX U
es.=lesson temp_late OTPABIICHHSIX.
,VId(E)C_) lesson,video [IpuHUMaTh yyactue B 00CYXA€HUHU MPOOIeM XUMHYECKOHN 1
%SE IECt program YKOJIOTUUECKON HapaBJICHHOCTH, BBICKA3bIBATh CO6CTB€HHyIO
1ds=31937343 MO3UIIMIO 110 Mpo0JIeMe U MpeaaraTh BO3MOKHBIE My TH €€ peleHns
Hroro o pazaeny 3
but6mmoreka IIOK
O6001IeHHE 1
CHCTeI;IIaTmauH;[ - 3 https:/m.edso0.ru/7
f41a636
OBIIEE KOJIMYECTBO 68

YACOB I1O TTPOTPAMME
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TOUKA !' POCTA
XmmMmus
IMOYPOYHOE IINIAHUPOBAHMUE
9 KUIACC
KounuecTBo yacoB
Ne n/n Tema ypoka KOHTpO HpaKTI/I BJICKTI)OHHI)IC III/I(l)[)OBbIe
Bcero JIbHBIE YyecKue oﬁpasoBaTeanue pecypcehbl
padoTbl | padoThI
ITepuoauyeckuii 3aKoH.

1 [lepuonuyeckas cucrema 1 Bubnmnoreka [JOK
XUMHYECKUX diteMenToB JI. U. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B U3MECHECHUU

2 CBOMCTB XMMHUYECKHX 1 bu6nuoreka [JOK
3IIEMEHTOB TIEPBBIX TPEX https://m.edso00.ru/00adb6b6
MIEPUOJIOB

3 E(J)];:{If((ﬁ:g au:I flei) FaHUYECKUX 1 bubmorexa LIOK

ypa Heop https://m.edsoo.ru/00adb7e2
BEIIECTB
L T ranmatlil I B LOK

* Kb https://m.edso0.ru/00adbac6

peméTok
Ypoxk "[loBTOpenne MaTepuana mo TeMam

Kontponbnas pabora Nel 1o "Ctpoenue aroma. CTpocHHE BEIIECTBA.
teMe «lloBTOpeHue u Xumndeckas csazp"" (MOIL)

5 . 1 1 ) ; . .
yIayOlleHre 3HAHUH OCHOBHBIX https://uchebnik.mos.ru/material _view/atom
paszenoB Kypca 8 kimacca» ic_objects/7527106?menuReferrer=catalog

ue
beaid p https://m.edsoo.ru/00adbcb0
MpU3HAKaM

bubmoreka LHOK
[ToHsiTHE O CKOPOCTH https://m.edsoo.ru/00adbe9a

7 XUMHU4YecKkoi peakiuu. [lonarue 1 Vpok "CKopocTh XUMUYECKHUX PEAKIIHIA.
0 TOMOT'€HHBIX M FeTEPOTESHHBIX [lepBoHavanbHBIE PEJCTABICHUS O
peaKImsIx karamuse" (POLL)

https://resh.edu.ru/subject/lesson/2102/start/
[ToHATHE O XUMHYECKOM bubmunoreka LIOK
paBHOBecHd. DAKTOPHI, https://m.edsoo.ru/00adc28c

8 BIIUSIIOIINE Ha CKOPOCTh 1 VYpox "Obparumblie 1 HeoOpaTUMbIE
XUMHYECKOW PeaKIny U peaxiuu. [loHsITHE O XUMHYECKOM
HOJIOKEHUE XUMUYECKOTO pasHoBecun" (POII)
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TOUKA !' POCTA
XA
paBHOBecHs https://resh.edu.ru/subject/lesson/2103/start/
bu6nuoreka LJOK
https://m.edsoo.ru/00adcade
VYpox "OKuCIuTeIbHO-BOCCTAHOBUTEIbHBIE
9 OKHMCIUTEILHO- peaknuu. Peaknum coeTMHCHMS,
BOCCTAaHOBUTEIBHBIE PEAKIIUHI Pa3NoXKeHHs, 3aMEIICHUS 1 OOMEHA C TOUYKH
3pEHUS OKHUCIICHHUS U BOCCTAHOBJICHUS"
(POIII)
https://resh.edu.ru/subject/lesson/2104/start/
bubnunoreka [JOK
https://m.edsoo.ru/00adcd68
Teopus 37EKTPOAUTUIECKON Ypox "Cyumocts nvpouecca
10 ccommatn, CHIbHbIE H 3JIEKTPOIUTHUECKOU nnccounaunvn. }
Jucconyanms KHCIIOT, OCHOBAHUIN 1 COJICH.
crabble AIEKTPOIUTHI
CnaOble U CHUITbHBIC JIEKTPOIUTHL. CTereHb
nucconmanuu” (POLI)
https://resh.edu.ru/subject/lesson/1518/start/
bubnuoreka LJOK
https://m.edsoo.ru/00add448
11 HonHble ypaBHEHUS peakiuit Ypok "Peakiyi HOHHOTO OOMEHa U
ycnoBus ux npotekanusa” (POLL)
https://resh.edu.ru/subject/lesson/1603/start/
bubnuoreka IJOK
https://m.edsoo.ru/00add5d8
XUMHYECKHE CBOMCTBA KHUCJIOT U Ypox "Xumuueckue CBOHCTBa OCHOBHBIX
OCHOBAHHUM B CBETC KJIACCOB HEOPTaHUYECKUX COCIMHEHUH B
12 npeacTaBIeHUA 00 CBETe MpelCTaBIeHUH 00
AIEKTPOTUTHICCKOU AJICKTPOIUTHICCKON JTUCCOIMAIINN U
JMCCOIAAIINT OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peaxmusix" (POLII)
https://resh.edu.ru/subject/lesson/1606/start/
XHWMHAYECKUE CBOMCTBA COJIEH B
13 CBETE TIpEICTaBICHUH 00 bubmmoreka IHOK
ANEKTPOIUTHYECKOM https://m.edsoo.ru/00add8h2
JIMCCOLAALIIN
bubnuoreka [JOK
14 TToHsTHE 0 THAPOAM3E CoNeit https://m.edsoo.ru/00add9d4
Ypox "T'uapomms coneit" (POLL)
https://resh.edu.ru/subject/lesson/3123/start/
O000I1IeHIE U CUCTEMATU3ALIHS buGmiorexa LIOK
15 https://m.edso0.ru/00addd12

3HaHUHI

Ypok "O0o0011IcHNE IO TeMaM
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TOUKA \!pocm
Xmmumusa

<<KJ’IaCCI/I(1)I/IKaLII/IH XUMHUYCCKUX peaKLII/If/’I» nu
«DICKTPOTUTHIECKAS TUCCOIHATTHS."
(P3LLI)
https://resh.edu.ru/subject/lesson/2101/start/

[IpakTraeckas pabora Ne 1.

Bbubmuoreka LIOK

16 «Pemienne sKcrepUMeHTaIbHBIX https://m.eds00.ru/00addbfa
3a1a1»
KonTponeras pabora No2 mo
17 TeMe «DIEKTPOIUTHIECKAs Bubmorexa LJOK
JECCOIHAIMs. X UMUYIECKUE https://m.edsoo.ru/00addec0
peaKIu B pacTBOPax»
Bbubmuoreka LIOK
OO0r111as XapakTepUCTHKA https://m.edsoo.ru/00addfe2
18 TaJIOr€HOB. X UMUYECKUE Ypox "T"anorenst. Xiop. X10poBOAOPOI.
CBOMCTBa Ha IIpUMepE XJiopa ConsHas kuciora u e€ comu." (POLI)
https://resh.edu.ru/subject/lesson/2075/start/
19 zg&%zzoiiﬁ)ﬁéiiﬁgi?oﬁcma bubmorexa HOK
’ ’ https://m.edsoo.ru/00ade104
MOJIyYCHHUE, IPUMCHEHHUE
20 rowe lonyuemme commoi Bubmorexa LIOK
Y . https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3YUCHHE €€ CBOHCTBY
Brruncienns no ypaBHEHUSIM
21 XUMUYECKUX PEAKLUN, ECIIH Bubmorexa LJOK
OJIMH M3 PEarcHTOB JIaH B https://m.edso0o.ru/00ade488
M30BITKE
29 OO011as XapaKTepUCTHKA Bubmmoteka [JOK
aneMenToB VIA-rpymist https://m.edsoo.ru/00ade64a
AJTOTpOITHEIE MO HKATTHH bubamorexa LHOK
cepbI I%aXO)KI[eHI/Ii Cepmi od https://m.edsoo.ru/00ade64a
23 coeHeri B IpHPOTE. E;paoﬁcl )Cepa. CepoBogopon. Cynbdust
KHUMHHECKHC CBOHCTBA Cepbl https://resh.edu.ru/subject/lesson/2434/start/
TR oA - Bubanorera LIOK
. https://m.edso0.ru/00ade802
CBOIicTBa
bubmoreka LHOK
Oxkcupl cepsl. CepHasi KHCIIOTA, https://m.edsoo.ru/00adea28
25 (u3UYeCcKIe U XUMUYECKHE Ypok "Oxcun cepot (VI). CepHast kucnora

CBOICTBA, NIPUMCHECHHE

u ee comu" (POIII)
https://resh.edu.ru/subject/lesson/2077/start/
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TOUKA \! POCTA

Xumus

XuMu4eckue pcaKkuuu,
JIe)Kanue B OCHOBE
MIPOMBIIIIJIICHHOT O criocoba

bubnuoreka [JOK

26 HOJLYHICHI CEPHOM KUCTIOTHI. https://m.edsoo.ru/00adec8a
XuMHUYECKOe 3arpsisHeHUE
OKpYXarolllen CpeIbl
COETMHEHHUSIMH CEPHI
27 Brruncinenue MmaccoBou 10U bu6bnuorteka LIOK
BBIXO/1a TMPOIYKTA PEAKIIUK https://m.edso0o.ru/00adec8a
bubnunoreka [JOK
OO0was xapaKTepucTHKa https://m.edsoo.ru/00adeea6
3J1eMEeHTOB V A-Tpymiisl. A30T, Ypox "A30T: CBOWCTBA U IPUMCHEHHE.
28 pacrpocTpaneHue B IpUpo/Ie, Ammuak. Ou3nveckue U XUMUUECKHE
(du3nUecKre U XUMUICCKHE cBoricTBa. [loyueHue 1 MprUMeHEHHE.
CBOMCTBA Comu ammonus" (POLL)
https://resh.edu.ru/subject/lesson/2078/start/
29 ameccune ot Bumorexa IOK
’ https://m.edso00.ru/00adf004
MOJyYCHUE U TIPUMEHEHHE
30 rene cllonyaemme aumniaca, Bubmorexa LIOK
Y 9 ’ https://m.edso00.ru/00adf180
M3YYEHHE €0 CBOMCTB»
Bbubnuoreka [JOK
https://m.edso00.ru/00adf306
i Ypok "AsotHas kucnora. CTpoeHue
A30THas KUCIIOTa, 8 . .
MoJieKkyJbl. CBolcTBa pa30aBICHHON 1
31 ¢du3nuecKre U XUMUIECKHE . o
. KOHIIEHTPUPOBAHHOHN a30THOW KHUCIIOTHI.
CBOWCTBA i
Counu a30THO# KHCIIOTHI. A30THBIC
ymoopenus." (POIII)
https://resh.edu.ru/subject/lesson/2074/start/
Hcnonb3oBaHue HUTPATOB U
colieii aMMOHHMSI B KaueCTBe
32 MUHEPaJIBbHBIX YI0OpEeHHH. Bubmorexa [JOK
XuUMHUYECKOE 3arpsI3HEHUE https://m.edso00.ru/00adf518
OKpYXarollen Cpepl
COETMHEHHSMH a30Ta
bubmmoreka LIOK
dochop. Oxcua pocdopa (V) u https://m.edsoo.ru/00adf68a
33 ¢dbocdopHas kucioTa, Ypok "®ochop. Ammorponus dhocdopa.

¢du3nyuecKre U XUMUIEeCKHe
CBOMCTBa, TIOJIy4EeHHUE

CgotictBa doctopa. Oxcun dpochopa(V).
dochopHas KKCIIOTa U €€ COJTH.
®dochopubie yaodpenus." (POIID)
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TOUKA !' POCTA
Xmmumusa

https://resh.edu.ru/subject/lesson/2073/start/

HcnonszoBanue gocdaros B

34 Ka4eCTBE MUHEPAIBbHBIX Bubmorexa [JOK
yaoOpeHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl hochaTamMu
bubnuoreka [JOK
VDO DACHDOCTDAHCHHE B https://m.edso0.ru/00adfd9c
POJL, pactipocip Ypok "Yrnepoa. ANIOTponHbIe
35 npupojie, PU3NIECKUE U
HMITICOKHE CBOHCTBA Moau(UKALUKU yriiepoja. XUMUIECKUe
cBolicTBa yriaepoaa. AmcopOrms." (POII)
https://resh.edu.ru/subject/lesson/2072/start/
Okcunpl yriaepojaa, ux
o | e brmeere B 10K
‘ https://m.edsoo.ru/00adfebe
MpoOJIeMBI, CBSI3aHHBIC C
okcugoMm yrueponaa (IV)
bubmuoreka IIOK
37 VrobHAs KHCToTa i 6f Comi https://m.edsoo.ru/00ae006¢
Ypok "YronpHas kucnora" (POLI)
https://resh.edu.ru/subject/lesson/2070/start/
Bbu6bnunorteka [JOK
HpaKfﬂqCCKaﬂ paGora No 4 o https://m.eds00.ru/00ae027e
teme "[lonydeHue yrieKucioro " - N
38 VYpok "YrapHslii ra3. YIiIeKkucislil ra3
raza. KauecTtBeHHas peakuus Ha (POIIN)
Kapbonar-on https://resh.edu.ru/subject/lesson/2071/start/
S Bumrorcxa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoja
Bbu6nuoreka LJOK
https://m.edso00.ru/00ae080a
40 Kpemnuii u ero coenvnenus Ypox "Kpemuuii 1 ero coe1uHEHUSI.
Crexo. Ilement" (POILI)
https://resh.edu.ru/subject/lesson/2069/start/
[MpakTrueckas padora Ne 5.
a1 Pemenne sxcnepruMeHTATEHBIX bubmmoreka IHOK
3a1a4 1o reme «Baxkueimue https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI ¥ X COCITMHCHUSDY
bubnuoreka [JOK
Korrp Om’Ha’[vpa%Ta Ne3 o https://m.edso00.ru/00ae0e18
42 TeMme «BakHel1ie HeMeTaIbl 1

1 UX COCANHCHU S

Ypok "O6006menue nmo teme "Hemeramier"
(PBILI)
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TOUKA !' POCTA
Xmmumusa

https://resh.edu.ru/subject/lesson/2068/start/

OO01mas XxapakTepucTHKa
XUMHYECKUX DIIEMEHTOB —
MeTaJIoB. MeTajutnuecKkast

bu6nuoreka LJOK
https://m.edsoo0.ru/00ae103e

Ypoxk "[lonoxeHne METamIoB B
MIEPUOTNIECKON CHCTEME XUMHUICCKUX
anemenToB J[. 1. MeHneneena.
MeTtanamdeckas cBsa3b. Ousudeckue u

43 CBsI3b U METaJLINYSCKast -
. XHMHUYECKHUE CBOMCTBa MeTauioB. CIIIaBbl
KpUCTaJUTMIecKas peneTka.
Du3IeCKIe CBOHCTRA meTtauioB. HaxoxaeHne MeTajaaoB B
MIPUPOJIC ¥ OOIIUE CITOCOOBI X TOTYUYCHHUS.
MeTaiLIon Psi akTHBHOCTH (JIEKTPOXUMHUYECKUN PSIT
HanpspxeHnit) metamuos” (POLL)
https://resh.edu.ru/subject/lesson/1607/start/
XUMHYecKue CBOMCTBA
44 METAIIIIOB. DIEKTPOXUMUYECKHUI bubmorexa [IOK
N https://m.eds00.ru/00ae1156
PSI HATIPSHKEHUH METAJIOB
OO61mme crrocoOb! oMY YSHHS
MeTaioB. CIIaBblL.
45 Brruucnenuns o ypaBHeHUsIM bubmmotexa [IOK
XUMHYECKUX PEAKIUN, €CITU https://m.edso0.ru/00ae1156
OJIVIH U3 PEarcHTOB COJCPKHUT
IPUMECH
46 [lonatue o KOppo3UKN METAIIOB bubmorexa [IOK
https://m.edso0.ru/00ae1278
bu6bnuoreka [JOK
https://m.edso0.ru/00ae14b2
Ypoxk "lllenounsie Metaiibl. PuznyecKue
47 [llenounbie MeTaIbI M XUMUYecKue cBorcTBa. OKCHJIBI U
TUAPOKCHIBI MEIOTHBIX METAIIIOB. "
(PBILI)
https://resh.edu.ru/subject/lesson/1602/start/
48 OKcuabl ¥ THAPOKCUIBI HATPUS bu6bnuoreka [JOK
U KaJus https://m.edso0.ru/00ae14b2
49 [lenoyHO3eMeNbHBIE METAILIBI — Bbubnmnoreka [TOK
KaJIbIIUM U MarHui https://m.edso0.ru/00ael15e8
50 Baxwueiinue coeauHeHUS Bbubnuoreka IJOK
KaJIbIUs https://m.edsoo0.ru/00ae15e8
Buneo "®wu3ndeckne CBOMCTBA MICTOYHBIX
51 O060011eHNE U CHCTeMAaTU3AIHS metasuios" (POLL)

3HAaHUN

https://uchebnik.mos.ru/material view/atom
ic_objects/5254843?menuReferrer=catalog
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TOUYKA !‘POCI‘A
XA
ue
52 JKECTKOCTE BOMBI U CITIOCOOKI €6 bu6nuoreka LJOK
yCTpaHeHHUsI https://m.eds00.ru/00ae1886
o | o e 6o B LOK
N A " https://m.edsoo.ru/00aelae8
METOJBI €€ YCTpaHCHHS
bubmoreka LIOK
https://m.edsoo0.ru/00aelc64
VYpok "Amomunuil. Haxoxaenue B
94 AmtoMuHMM npupoe. CBoiicTBa alfOMHUHUS.
AMdoTepHOCTh OKCHIA U THAPOKCHIA
amomunus" (POIL)
https://resh.edu.ru/subject/lesson/1604/start/
55 Am¢oTepHbIe CBOHCTBA OKCHAA Bubmorexa LIOK
Y THIPOKCH/IA https://m.edso0.ru/00aelc64
bubnuroreka [IOK
https://m.eds00.ru/00ae1d86
56 Keneso ypOIf Kenezo. Haxoxaenue B npnpoz[s.
CsoiicTBa xene3a. CoeMHCHUS JKeae3a
(POIII)
https://resh.edu.ru/subject/lesson/1605/start/
57 OKCHUBI, TUIPOKCUIIBI U COJTH bu6nuoreka LJOK
xenesa (1) u xemesa (I11) https://m.eds00.ru/00ae35e6
O60GIICHIE 1 CHCTEMATH3ALLIS Ypok "Obobmenne 1o Teme «MeTauibn.
58 BHaHHI;II H [Mpumenenue merawos" (POII)
https://resh.edu.ru/subject/lesson/2067/start/
[IpaxTrueckas padora Ne 7.
59 Pemenue sxcnepuMeHTAIBHBIX Bubmoreka [JOK
3a7a4 1o TeMe «BaxkHelme https://m.edsoo0.ru/00ae3de8
METaJIbl U X COCAUHECHUS
Brruncnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIU, €CITU
I P Bubmotera LIOK
Aep https://m.edsoo.ru/00ae1750
npumecH. BeruucneHnust
MacCOBOM JIOJIM BBIXOa
MIPOJIYKTA PEAKIIUI
Ypok "Croco6sl moy4eHns 1 IpUMEHEHUE
61 O06o001IeHue U cCUCTeMaTU3aIus Metaiios" (MOIL)

3HaHUHI

https://uchebnik.mos.ru/material view/atom
ic_objects/8423338?menuReferrer=catalog
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TOUKA !' POCTA
XA
ue
Ypok "O6o06menue o Teme "Meramib”.
KonTponbHas padora Ne4 o [Tpumenenue metaimios" (MBI
62 TeMe «BakHelme MeTaJuisl U 1 1 https://uchebnik.mos.ru/material view/atom
UX COCTMHCHUS ic_objects/7527186?menuReferrer=catalog
ue
63 Bemectsa 1 maTepuaisl B 1 Bubmorexa [JOK
MMOBCEIHEBHOMN KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XuUMHUUECKOE 3arpsi3HEHUE 1 Bubmuorexa LHJOK
OKpYKaIOIIeH cpeibl https://m.eds00.ru/00ae4270
65 Ponp xumun B pemennn 1 Bubmoreka [JOK
SKOJIOTHIECKHX TPOOIIeM https://m.edso0.ru/00ae4270
66 O06001IeHHE B CHCTEMAaTH3aIIs 1 bubmuoreka LIOK
3HAHUH https://m.edso00.ru/00ae0d0a
67 O0001IeHNE U CUCTEMATHA3AIUSA 1 Bbu6nunorteka [JOK
3HAHHH https://m.edso00.ru/00adb33c
68 O0001IeHne 1 CHCTeMaTH3aITHs 1 bubmuoreka [HOK
3HAHUM https://m.edso00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
INPOT'PAMME
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