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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUHU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHU K pe3ylbTaTaM OCBOSHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOILIETrO
oOpasoBanms, npexncraBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBE (denepanbHOW pabouei
MIPOrpaMMBbl BOCIIUTAHUSA U C YUETOM KOHIEMIMH MPENnoiaBaHus y4eOHOro mpeamera «XuMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa mo xXumMHM AaéT MpeACTaBIEHUE O IeNsax, OoOmel crpareruu oOydeHUs,
BOCHHUTAHMSI W Ppa3BUTHUA OOy4yalOUIUXCSd CpPEACTBAMH Y4eOHOro IpelMeTa, YCTaHaBIMBAET
o0si3aTeNIbHOE MPEAMETHOE COJep)KaHue, MpeayCMaTpUBAaeT paclpelelieHre ero Mo KiaccaM u
CTPYKTYPUPOBAHME I10 PA3LEiIaM U TEMaM IIPOrpaMMbl 110 XUMHUH, OIIPEAEISAET KOJIUYECTBEHHbIE U
KaueCTBCHHBIC XApAKTEPUCTUKU COJACPKAHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIbHOCTh HM3yYCHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH y4yeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW O0YYaromMXcCs, OMpeAesseT BOZMOKHOCTH MpeaMeTa AJs peanu3alun
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsSI OCHOBHOW 00pa30BaTeNbHOW MNpPOrpamMMbl Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMs, a TAK)KE TPEOOBAHMH K pe3yabTaTaM 00y4YeHHs XMMUU Ha YPOBHE
eneil M3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-TIO3HABATEIbHOW JESATENbHOCTH
00y4aroIerocs 1o OCBOCHHUIO Y4€OHOTO COAepKAHHUSL.

3HaHWE XUMHHU CITY)KUT OCHOBOW JJIsi (pOpMHpPOBAHHSI MHUPOBO33PEHUSI O0OYUaIOLIETOCs, €T0
MPEJCTaBICHUNA O MaTepHAILHOM €IHMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (POpPMUPYEMBbIE XHUMHUEH
MIPEJICTAaBJICHHS] O B3aHMMOIIPEBPALICHUSIX YHEPTHUH U 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTIX
pelieHrs ria00albHBIX MPOOJIEM  yCTOMYMBOIO  pa3BUTHsI  4YEJIOBEUECTBA —  CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U AKOJIOrHYECKOi 0€3011acCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3aliil BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMHUPOBAHMS KYIBTYPHI
JIMYHOCTH, €€ 001el 1 (QyHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKUX CIHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSATENbHOW  yuyeOHOW  JEeSATENIbHOCTH,  OKCIEPUMEHTANBHBIX U
UCCIEIOBATENIbCKUX yYMEHUM, HEOOXOJUMBIX KakK B T[OBCEJHEBHOM JKM3HM, Tak U B
po¢ecCHOHATILHOMN 1eATEIbHOCTH;

3HAKOMHUT CO crienn(PUKON HAYYHOTO MBIIUIEHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsI/1a
Ha €IMHCTBO TMPHUPOABI M 4YEIIOBEKa, SBJSETCS OTBETCTBEHHBIM J3TalloM B (OPMHUPOBAHUU
€CTECTBEHHO--HAyYHO! IrPaMOTHOCTH O00yYaroIuXcs;

CocoOCTBYeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO--HayYHBIM
3HaHUAM, K IMPUpPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B JKOJOrHYECKOoe 00pa3oBaHUE
oOydJaronmxcsi.

JlanHble HampaBleHUS B OOY4YEHHMM XHMHUU OOECIIEUMBAIOTCS CHEU(UKON Ccoaep KaHUs
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MEeJaroruueckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayK/ XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 0Opa3oBaHUS OPHUEHTUPOBAH HA OCBOCHHE
00yUaIOIUMUCST CUCTEMBI TIEPBOHAYATIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHMYECKON XUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX TOHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa coaepkaHusi MporpamMmbl 1O XUMHUHU c(opMHpoBaHa Ha OCHOBE CHCTEMHOIO
noaxona kK e€ mizydeHuro. CoJep’kaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
HJIEMEHTE U BEIIEeCTBE M CUCTEMBI IOHATHI 0 XUMHUYecKoi peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
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OpraHU30BaHbl IO MPUHLUITY IOCIEA0BATEIBHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKHUX
MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HAaHMS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOJHSS
(GyHKIIMU OOBSCHEHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHne NpPOrpaMMbl 1O XUMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO MPEICTABICHHUS O
XUMUYECKOM COCTaBIIAIOIICH HAay4HOM KApTHHBI MHpPAa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIECHMS K HAy4YHOMY 3HAHUIO M METOJAaM IO3HaHWs B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPUBICUCHUEM 3HAHUHN U3 paHee M3YUYCHHBIX y4EOHBIX MpeaMeToB: «OKpyKarouuit
Mupy, «buonorus. 5-7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipu u3y4eHUU XMMHU MPOUCXOIUT (HOPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON IEATEIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOW KYJNbTYpbl. 3agadya y4eOHOro mpeaMeTa COCTOMT B (HOpPMHUpPOBaAHHUH
CHCTEMBbl XMMHUYECKHX 3HAHUN — BaXHEHIIMX (HAaKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHM MHPOBO33PEHYECKOTO XapakTepa, s3blka HAyKd, B
MPHUOOIICHNH K HAYYHBIM METOJIaM IMO3HAHUS MPHU M3yYEHUH BEIIECTB M XUMUYECKUX pEaklui, B
dbopMUpOBaHMM W PAa3BUTHUHM [O3HABATEJIbHBIX YMEHUH M HX TNPUMEHEHUU B Yy4eOHO-
MO3HABATENBHON M Y4eOHO-MCCIENOBATEIbCKON ESITeIbHOCTH, OCBOCHUHM TMPABMII 0€301acHOTO
oOpalIeHus C BEUIECTBAMU B IMIOBCETHEBHON KU3HU.

[Ipy u3y4yeHMM XUMUU HAa YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs Ba)XHOE 3HAYCHHE
puoOpenu Takue 1elu, Kak:

— (opMupoBaHHE MHTEIVIEKTYaJIbHO PAa3BUTON JUYHOCTH, TOTOBOM K CamMoOOpa30OBaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHH, CIOCOOHON alanTUpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBHSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHMsI Ha CHCTeMaTHdeckoe NpuoOllieHne oOydyaromuxcs K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (OPMUPYIOLIIM
MOTHBAIIMIO U PAa3BUTHE CLIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOy4YaroIIMMUCS OIbITa
pa3HOOOpa3HON JesATEeTbHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESITEIBHOCTH;

— (popmupoBanue o06miel (yHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
quciae yMEHUI OOBSCHATh U OLIEHUBATh SIBICHUS OKPY)KAIOLIEr0 MUPA, UCIIOJIb3Yys 3HAHUS U OIIBIT,
MOJTy4YeHHBIE MTPU U3YYEHUH XUMHH, IPUMEHATh UX MIPU PELICHUH po0JeM B TOBCETHEBHOM KU3HU
U TPYZAOBOM JI€ATEIBHOCTH;

— (opmupoBaHue y oOydaromuxcsi TYMaHUCTUUYECKUX OTHOILIEHHWH, MOHMMaHUsl 1IEHHOCTH
XUMHAYECKUX 3HAHUWA I BBIPAOOTKM HKOJIOTHUECKH IIeJIECOO0Pa3HOro IMOBEACHUs B OBITY U
TPYJOBON JEATEIIBHOCTU B LEJISAX COXPAaHEHHsI CBOErO 3J0pPOBbS U OKPYXKAIOLIEH IPUPOLHOU
Cpelbl;

— pa3BUTHE MOTHBALUH K O0YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHUS OOIIEUEeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTHU JajIbHEUIIEr0 00yUeHHs.
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MECTO YYEBHOI'O TIPEJMETA «XUMMUSI» B YYEBHOM IIJIAHE
OO1iee 4MCIIO YacoB, OTBEAEHHBIX I M3YYCHUS XHMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 4aca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIIO).
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COJAEP)KAHUE YYEBHOI'O ITIPEJJMETA «XUMMUSD»

8 KUIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumun. Posib XMMHUM B )KU3HM 4Ye€JIOBEKa. XUMUS B CUCTEME HayK. Tena u BeniecTsa.
dusnyeckue CBOMCTBA BEIECTB. ATperaTHoe COCTOsIHUE BelecTB. lIoHATHe 0 MeTOAax NO3HAHUS B
xumuu. Yncteie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJBl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. IIpocTsie
U CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas ¢popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BeuiecTB. OTHOcUTeNbHas aToMHasg Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IMHMII BemiecTBa. Pacuérel o opmynamMm XMMHUUYECKUX COCAMHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXPAaHEHHs Macchl BELIECTB. XMMMUYECKHE ypaBHeHUs. Knaccudukanuss XMMHUYECKUX peaKlui
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWJIaMH Pa0OTHI B JIA0OPATOpUU W TMpUEMAMH
oOpamieHuss ¢ 7a00paTOPHBIM O0OPYJOBAaHUEM, HM3yYCHHE W ONHCaHUE (HU3MYECKHX CBOWCTB
00pa3lloB HEOPraHMYECKUX BEIeCTB, HaOmroneHue (u3ndyeckux (IUIaBlIeHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIEHME W KOHJAEHCALUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYH,
IIPOKAJIMBAaHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTOW) SIBJIEHUH, HAOII0AeHUE U
ONMCaHNE MPU3HAKOB IPOTEKAaHUs XMMHUYECKHX PEaKIHUil (pa3jo’KeHue caxapa, B3aUMOJICHCTBUE
CEepHOM KHCIOTBI C XJOpUIOM Oapusi, pasnoxeHue ruapokcuna meau (ll) mpu HarpeBanuu,
B3aMMOJIeHCTBHE kese3a ¢ pacTBopoM conu menu (l1), usydenne cnoco6oB paszeneHus: cMeceil: ¢
MIOMOUIbI0 MarHuTa, (UIbTPOBAHME, BBIApUBAHHUE, NUCTWUIALUSA, XpoMmaTtorpadus, NpoBeaeHHE
OUHCTKM TIOBAPEHHOW COJHM, HaONIOIEHHE M ONHMCAaHHWE pPEe3yJIbTaTOB IPOBEIEHUS OIBITA,
WUTIOCTPUPYIOIIETr0 3aKOH COXPAHEHHs MacChl, CO3JJaHNie MOIEeNe MOJIeKyJ (IIapOCTEP>KHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopong — sneMEHT M MpPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, puU3ndeckue M XHMHUYECKHE CBOMCTBA (peakluu TOPEHHUS).
Oxcunpl. Ilpumenenue xkucinopoga. CrnocoObl TMoOJydyeHHS KucCiIopoja B JabopaTopuu u
npoMbIIIeHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — auloTponHas Moaudukanus
KHMCJIOPOJIA.

TemoBoit 3¢p(deKT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, D5K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yroib W METaH. 3arps3HEHUE BO3AyXa, YCUICHHE
MapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, Gu3ndeckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmotsl u conu.

MossipHblii 00BEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boxa kak pactBopurens. PacrtBopbl. HaceleHHblE U
HEHACBIIICHHBIE PACTBOPHI. PacTBOPMMOCTH BEMIECTB B BOJE. MaccoBasi 1015 BEIIECTBA B paCTBOPE.
Xumudeckue cBoicTBa Boabl. OcHoBaHUs. Ponb pacTBOpOB B MpHUPOJIE W B JKU3HU YEIIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.
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Knaccudukanmss Heopranmveckux coenuHeHnid. Oxcuawsl. Knaccudukamuss OKCHIOB:
coneoOpa3ymoimue (OCHOBHBIC, KHCIOTHBIE, aMQOTEpHBIE) B Hecoyseoopasyronme. HomeHknaTypa
okcu0B. du3nyeckne U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okCuaoB.

OcnoBanms. Kiaccupukanust OcHOBaHMK: MIENOYHM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiatypa ocHoBaHui. ®Pu3znuecknue M XUMHUYECKHE CBOMCTBa oOcHOBaHUM. [lomyueHue
OCHOBaHMM.

Kucnorel. Knaccudpukamus xucnor. Homenknarypa kucnor. Pusmdeckue U XUMHUYECKHE
cBoyicTBa KUCIOT. Psan aktuBHocTH MetaiuioB H. H. bekerosa. Iloydenue kucior.

Comu. Homenknatypa coneil. @usnmyeckue MU XUMHUUYECKHe cBoWcTBa coseil. [lomydenue
COJIEH.

['eneTnyeckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHue COJepKaHUs KUCIOpOoAa B BO3JyXe, MOIYy4YeHHE, COOMpaHHeE,
pacrmo3HaBaHHE€ W HW3YYE€HHE CBOMCTB KHCIOpOAa, HaOMIOJeHHE B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3SHHUKHOBEHHS M TPEKpPAICHUs TOpEeHHs (ToXxapa), 03HAKOMIICHHE C
oOpa3iamMu OKCHJIOB U ONMCAHHUE WX CBOWCTB, MOJIyYCHUE, COOMpaHUe, paclio3HABaHUE U U3yUCHUE
CBOKMCTB BoOJOpoJia (ropeHue), B3auMozeciicTBue Bojmopona ¢ okcugaom wmemau (1) (Bo3moxkHO
WCIOJIb30BaHUE BHJICOMAaTEPHANIOB), HaOMIOJeHHEe O00pa3lloB BELIECTB KOJIMYECTBOM 1 MOJb,
WCCIIE/IOBAaHNE OCOOCHHOCTEH  pacTBOPEHHUS BEWIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JI0JIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTallaMH (HAaTpUeM M KajblleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIEOBaHHE O00pa3lloB HEOPraHMYECKMX BEHIECTB pPAa3IMYHBIX KJIACCOB,
HaOJIt0/IeHUe W3MEHEHUS OKPAaCKH WHIUKATOPOB B PACTBOpPAaX KHCIOT W IIENOYeH, HW3ydeHUe
B3auMoeicTBus okcuaa meau (l1) ¢ pacTBopoM cepHOM KMCIOTHI, KUCIOT ¢ METaNIaMU, PEaKIUi
HEWTpanu3aluu, OJy4YeHNe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OAHOTO METaIa IPYTUM U3
pacTBOpa COJIM, PpEIIEHHE OHKCIEPUMEHTABHBIX 3aJady no Teme «BaxHeillne Kiacchl
HEOPTraHUYECKUX COCTUHECHHI.

IMepuoguueckuii 3axkon u Ilepmoamyeckass cucrema xuMudeckux 3iemenros I, H.
MenpeneeBa. CTpoeHue aToMoB. XMMH4YeCKas CBA3b. QOKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKUA KIAacCU(DUKAIIMU XUMHUUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
37€MEHTOB (IEIOYHBIC W IEJIOYHO3EMEIbHBIE METAJIbI, TAJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUABI U TUIAPOKCUIBI.

[lepuonnueckuii 3akoH. llepuoamueckas cucrema xumuueckux odsemeHtos . U
MenneneeBa. KopoTkonepuonHas u JuiMHHomepuonHas (opmbsl Ilepuoanueckoit cucTembl
xumuueckux oanemeHtoB JI. M. Mengeneea. Ilepuoapt u rpynnbel. DHU3HYECKUA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX sifep. M3oTomnbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
obonouek atomoB TepBbIX 20 XxuMHUuYeckwx »dJeMeHTOB Ilepmommdeckoit cucremsr [[. U.
MenpeneeBa. XapakTEPUCTUKA XMMHUYECKOTO 3JIEMEHTA MO €ro moyiokeHuto B Ilepmommueckoii
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUs paJuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U MEPUOIaAM.

3nauenue [leproauyeckoro 3akoHa u [leprnonuueckor CHCTEMbl XUMHUYECKUX JIEMEHTOB IS
pa3BuTUA Hayku U npakTtuku. [. M. MenzaeneeB — yd€HbBIN U TpakI1aHNH.
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Xumuaeckas CBS3b. KoBanenTHas (monspHas n HETOJISIPHAS ) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHast CBS3b.

Crenenb okuciieHus. OKUCIUTETbHO--BOCCTAHOBUTEIIbHBIE peakiuu. [Iporecchl okuciaeHus
" BoccTaHoBIIeHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil Ixcnepumenm:

n3ydeHrue oOpasIioB BEIIECTB META/UIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT MW LIEJIOYEH, NPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHre, Peakiuy pa3ioKeHHs], COSIUHEHN).

Meoscnpeomemnvwie ceazu

Peanuzanust MeXnpeaIMETHBIX CBA3CH NMPU M3YYCHUHM XMMHUU B 8 KJIACCE OCYIIECTBIACTCS
4yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U MOHITHHA, SBISIONIIXCS
CUCTEMHBIMU JUISl OTACJIBHBIX IPEIMETOB ECTECTBEHHO--HAYYHOr' 0 LIMKJIA.

OO6mue ecTecTBEHHO--HAYYHbIC TTOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiacCHpUKAIMA, TEPUOJUIHOCTh, HAOIIOJEHWE, OKCIIEPUMEHT, MOJCIMPOBAHUE,
HW3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®usuka: wMarepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJA, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3UYECKHUE BEIMYMHBI, CIUHHUIIBI HW3MEPEHHS, KOCMOC, IIJIAaHETHI,
3BE351, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOABI, MTOJIE3HBIC UCKOIAEMBIC,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKasi peakuus

Ilepuonuueckuit 3akoH. Ilepuoguueckas cucremMa xumuueckux »diaemeHto /[l .
MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMUYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KAJIHs, KadbUUS MU HUX COCAUHEHHN B COOTBETCTBHHM C IOJOKECHUEM
371eMeHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XHMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKON CBS3H.

Knaccudpukanyus M HOMEHKJIaTypa HEOPraHMYECKMX BEIEeCTB. XHMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHUM, TeHETUYECKasl CBA3b
HEOPraHWYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX PEAKIUi MO Pa3INMYHbIM MpHU3HAKaM (0 YUCIY M COCTaBY
YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIUIOBOMY 3(PGEKTyY, MO0 M3MEHEHUIO CTENIEHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB, IO OOPATUMOCTH, TI0 YYACTHIO KaTaau3aropa). IK30- U SHI0TCPMHUUECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHe 0 CKOpOCTH XWMHUYecKOoW peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHYECKUX peakiusax. [[oHsITHE 0 TOMOTr€HHBIX M FeTEPOTreHHBIX peakiusax. [lonstue o katanuse.
[TonsiTue 0 XuMU4YECKOM paBHOBECHU. DAKTOPHI, BIUSIOMINE HA CKOPOCTh XMMUYECKOW pEeaKIuu U
MOJIO)KEHUE XUMHUUECKOTO PABHOBECHS.

OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE — PEAKIMH, JJICKTPOHHBIA OamaHC  OKHUCIUTENhHO-
BOCCTAaHOBUTENIbHOW peakuuu. (COCTaBlIeHUE YpPABHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ KCTI0JIB30BAHNEM METO/Ia MIIEKTPOHHOTO OanaHca.
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Teopust BIEKTPOIUTUYECKON TUCCOLUUALMU. DJIEKTPOJHUTHI M HEAIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IM4YHbIMU BUIAMH XUMHUYECKOW cBs3u. CreneHb
nuccouuanui. CHUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiium noHHOTO OOMEHa. YCJOBUS NPOTEKAHUS PEAKUUH HOHHOTO OOMEHA, IOJIHBIE U
COKpaIllEHHBbIE HMOHHBIC ypaBHEHHsS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MIpe/ICTaBICHUM 00 3MEeKTPOIUTHYECKON Auccoruanii. KauectBeHHsle peakuuu Ha noHbI. [loHaTne
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenn.:

O3HAaKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETaJUIOB (TpaduTa U aamasa), CJI0KHBIX BELIECTB (XJIOpHIa HATPUs), UCCIIEAOBaHNE
3aBHUCUMOCTH CKOPOCTH XHUMHYECKOW pPEaKUMHd OT BO3ACUCTBUS PA3IMYHBIX (PaKTOPOB,
HCCIIEIOBAaHUE BJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILECTB, IPOLIECCAa JUCCOLMALUMU  KHCIOT,
menodyeid U cojieil (BO3MOXHO HCIIOJIb30BAaHHME BHJEO MAaTEPHUaoB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TMPOTEKaHHUS peakuuid HMOHHOTO oOMeHa (oOpa3oBaHHME OCAIKa,
BbIJIEJICHUE Ta3a, OOpa30BaHHUE BOJbl), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLMI (rOpeHue, peakuuM pas3jioKEHUs, COEIMHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEUIECTB C TOMOINbIO KAa4yeCTBEHHBIX pEaKIHMi Ha HOHBL, pEIICHHe
AKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtajuibl u MX coeJUHEHHSA

OOmiast xapakTepucTruKa ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTEIICHH
okucienusa. CtpoeHne u (U3HUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TallOTeHOB. XHMHYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCICTBHE C MeTalUIaMH, HEMETaJIaMH, IIeI04YaMu).
XnopoBogopoa. ConsiHasi KUCIOTAa, XUMHUYECKHE CBOWCTBA, MOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpraHM3M 4ejoBeKa. BakHelline XJIOpuabl M MX HAX0XKJIECHUE B
MIPHUPOJIE.

OOmas xapaktepuctuka »s1neMeHTOB VIA-rpynmbel. OcCoOE€HHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINM KUCIOPOAA U cepbl. XUMHUUYECKHE CBOMCTBA CEPHI.
CepoBosiopoJi, cTpoeHue, pu3nuecKkue U XuMuieckrue cBoictBa. OKCHIBI cepbl KaKk MpeACTaBUTENN
KHUCIOTHBIX OKCcHJIOB. CepHast KucioTa, (U3MYecKHMe M XUMHUYECKHe CBOMCTBa (00mme Kak
MIpe/ICTaBUTENsl Kjlacca KHUCIOT U creuuduyeckue). XUuMUYECKHe PeakiuH, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MoyydeHus cepHol Kuciotel. Ilpumenenue cepnoil kucnotsl. Conun
CepHOM KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cynbdar-uoH. HaxoxxneHue cepbl U €€ coelMHEeHUH B
npupoje. XUMHYECKOE 3arps3HEHHE OKpYXarolled cpeapl COeAMHEHUSIMH Ccepbl (KHCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBpaIlEHUsI.

OO6mass xapaktepuctuka »31eMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, paclpoCTpaHeHHe B PUpoJe, (PrU3NUecKre U XUMUYECKHE
cBoiicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (pusnueckue M XUMHUYECKHE CBOMCTBA,
nosiydyeHue u npuMmeHenre. Coau aMMOHUS, UX (PU3HUECKHE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha HMOHbI aMMOHHA. A30THas KHUCJIOTa, €€ mojlyueHue, (u3nyecKkue u
XMMHAYECKHe CBOicTBa (OOIIME Kak TMpeICTaBUTENsl Kiacca KUCIOT M CIEHU(pHUECKUE).
Vcnonp3oBaHue HUTPATOB U COJICH aMMOHHUSI B Ka4eCTBE MMHEPAJIbHBIX YA00peHUN. XUMHUYeCKOoe
3arpsi3HEHUE OKPY Kalolel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO31yXa,
MouBHI U BOJ0EMOB). Pocdop, aorpornHbie Monudukanuu dpocdopa, hpuznueckue 1 XUMUYECKUE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, Pu3NYecKue U XMUMHUECKHUE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocharoB B kKauecTBe MUHEPATIBHBIX YI00PEHUH.
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O6mass xapaktepuctuka d37eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpOEHUS aTOMOB,
XapaKTepHbIE CTENCHW OKUCICHUS. YTIEepOoJ, aIOTPONHBbIE MOIU(UKAINK, PAaCIpOCTPAaHEHUE B
npupoje, pu3nUeckue U XMMUYECKHe CBoicTBa. AncopOuus. KpyroBopot yriepoga B mpupoie.
Oxcunpl yriueponaa, ux (pu3nyecKkue W XUMHUECKHE CBOWCTBA, JEHCTBHE Ha >KUBBIE OPraHU3MBI,
MOJy4eHHe W MPHUMEHEHHE. DKOJOrMYecKrue mpolieMbl, CBsA3aHHbIe ¢ okcuaom yriaepoma (I1V),
TUIO0TE3a rI00aNIbHOTO MOTEIICHUS KIIMMaTa, MapHUKOBBIN 3 (ekT. YronpHas KUCIOTa U €€ CoJu,
X (U3NYECKUEe U XMMHYECKHE CBOMCTBA, MOJIyueHHEe U NpuMeHeHue. KadecTBeHHas peakuusi Ha
KkapOoHaT-moHbl. Vcnonp30BaHue KapOOHATOB B OBITY, MEAULMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO035UCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX YIiepoja
(MeTtaH, 3TaH, 3TWJIEH, AlETUJIEH, 3TaHOJI, INIMLEPHUH, YKCyCHas KucioTa). [IpuposHble HICTOYHUKHI
YTJIEBOAOPOIOB (yroib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX nepepaboTku (OeH3MH), UX POJIb B
ObITYy W TpOMBIIIICHHOCTU. [loHATHE O OMOJIOTMYECKM Ba)KHBIX BEIIECTBAX: KHUpax, Oenkax,
yriaeBoJlax — M HUX pPOJM B JKU3HU 4YelOBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUN.

Kpemuuii, ero ¢usnueckue U XHMHUYECKHE CBOICTBa, IOJIYYEHHE M IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obmue npeacrasienus o6 okcuae kpemuus (V) u kpemaueBoi
kucnote. CHIIMKAThI, UX UCIOIb30BaHKUE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHelme ctpouteabHbie
MaTepHalibl: KepaMuKa, CTEeKJIO, IEMEHT, OeTOoH, jkene300eToH. Ilpobiembl OGe3o0macHOro
HCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii 3xcnepumenm:

M3y4YeHHe 00paslloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJITHOM KHCIOTBHI, MPOBEACHUE
KAueCTBEHHBIX pPEaKUMi Ha XJIOPUI-UOHbI U HaOIIO/IEHWE NPU3HAKOB MX IPOTEKAHUS, OIbITHI,
oTpaxkaromue (U3NYECKHe W XMUMHUYECKHE CBOWMCTBA TaJOTC€HOB W WX COCIMHEHHN (BO3MOXHO
WCIIOJIb30BaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOPUJOB (TaJOT€HU[IOB),
O3HAaKOMJIGHHE C obOpa3uamMu cepbl U €€ COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEepHAJIOB),  HaOMIOZCHWE  Tpolecca  OOyIJIMBaHUS ~ caxapa  MOJ  JEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XUMHUYECKHX CBOMCTB pa30aBICHHON CEpHOMN
KHUCJIOTHI, MPOBEJACHHE KAaueCTBEHHOM peakUuu Ha cyinb(haT-MoH W HaONIoJIeHHE Npu3HaKa eé
MPOTeKaHMs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHu a3oTa, ¢ochopa M HX COeIUHEHUH
(BO3MOKHO HCIIOJIb30BaHHE BHJIEOMATEpUANIOB), 00pa3liaMHu a30THBIX U (OCOPHBIX YAOOPEHUH,
MoJIy4yeHue, cooOrpaHue, paclio3HaBaHUE U U3y4eHHE CBOWCTB aMMHUaKa, IPOBECHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-uoH U U3yUEeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C Me/bl0 (BO3MOXKHO HCIOJb30BAaHUE BUEOMATEPHAJIOB),
M3Y4YEHHE MOJeNeld KpHUCTAUIMYECKUX PeIETOK anmasa, rpadura, QymiepeHa, 03HaAKOMIIEHHE C
MpOLIECCOM  aCOpPOLIMM  pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
IPOTHBOra3a, MOJy4yeHue, coOMpaHue, paclio3HaBaHME M M3Y4YE€HHE CBOICTB YIJIEKHMCIOIO rasa,
MIPOBE/ICHUE KAYEeCTBEHHBIX pEaKIMii Ha KapOOHAT M CHIIMKAT-UOHBI U H3YyYEHHUE MPU3HAKOB HMX
MPOTEKAaHHs, O3HAKOMJIEHME C TMPOAYKUMEH CHUJIMKATHOW TPOMBIIUIEHHOCTH, pelleHue
AKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BakHel e HeMeTalIbl U UX COSAMHEHUS.

MeTaJjljibl M MX COEIMHEHHUS

OOm1ast XapakTepUCTHKa XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU X TOJIOKEHUS
B Ilepuomuueckoil cucreme xumudeckux 3nemeHToB . M. MenpaeneeBa M CTPOEHUS aTOMOB.
CrpoeHne MeTauioB. Mertauinyeckass CBSI3b W MeTaJUIMYecKas KpUCTAIMYecKas peléTka.
DNEeKTPOXUMHUUYECKUI psii HampspkeHuil MeTtayuioB. Pusnyeckue M XMMHUYECKHE CBOWCTBA
MeTaiuioB. OOme crnocoObl monyyeHus MetawioB. [loHATHE O KOpPpPO3MM METaJlJIOB, OCHOBHBIE
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CrocoObl 3amuThl WX OT Kopposud. CruiaBel (CTallb, YyryH, JIOPATIOMHHHUHN, OpoH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{esmouHbIe MeTAIUIBL: MOJIOKEHUE B [leprnoanueckor cucteMe XuMUYecKux anemenTos /1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXO0KJEHUE B Ipupoae. PU3NUECKUEe U XUMUYECKHE CBOHCTBA
(Ha npumepe HaTpus U Kanust). OKCUbl U TUAPOKCUIBI HATPUA U Kanus. [IpuMeHeHue 1menounbix
METAJIJIOB U UX COCAVMHECHUH.

[I{esr0uHO3EeMENbHBIE METAJIIIBI MAarHU M KaJIbLMNA: 10JI0KeHUE B [lepuoaudeckoil cucreme
xuMuueckux anemeHtoB [[. M. MeHueneeBa, CTpOCHHME MX AaTOMOB, HAXOXKJICHHE B IPHUPOJE.
dusnyeckue U XMMHYECKHE CBOWCTBA MarHus W KaubLud. BaxHelnne COCOUHEHMS KaabLUs
(oxcua, ruapoKkcus, conn). JKECTKocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUsL.

Amomunuil: nonoxenue B llepuommueckoi cucreme xuMuuyeckux sieMeHros I, M.
MenpeneeBa, CTpO€HUE aToOMa, HaxXxoKJIeHUEe B npupone. Puznueckue M XMMHUYECKHE CBOWCTBA
atoMuHUSA. AM(pOTEpHbIE CBOMCTBA OKCHJA U THIPOKCUIA AIFOMUHUS.

XKeneso: mnonoxenne B Ilepuonmyeckoi cucremMe XUMHUYECKHX diemeHToB JI. .
MenpeneeBa, CTpoeHUE aToma, HaxokJaeHue B npupone. dusnueckue U XMMHUYECKHUE CBOWCTBA
xeneza. Oxcuapl, ruapokeunsl u conu kenesa (ll) m sxenesza (ll), ux cocras, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3lilaMy METaIOB U CIUIABOB, UX (PU3MUECKUMU CBOMCTBAMMU, U3yUEHUE
Pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIIOJIB30BAHUE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBMSL OKCHJA KalblMg M HaTpusd C BOJOW (BO3MOXHO  MCIIOJIb30BaHME
BUJIEOMATEPHAJIOB), MCCJIEOBAHUE CBOWCTB JKECTKOM BOABI, Ipolecca TOpPEeHUs Kele3a B
KHCII0pOo/ie (BO3MOXKHO HCIIOJIb30BAHHUE BUIEOMATEPHAIIOB), IPU3HAKOB IPOTEKAHUS Kau€CTBEHHBIX
peakiuii Ha MOHBI: MarHus, KajJblUs, aOMUHUS, [HHKA, xene3a (1) u xenesa (I1), mexu (1),
HaOJI0ZICHNEe U ONMCAHUE MPOLECCOB OKPALIMBAHMS IUIAMEHM MOHAMM HATpHsl, Kalusd M KalbLus
(BO3MOXXHO HCHOJB30BaHHUE BUIEOMATEPUANIOB), UCCIIe0BaHNE aM(pOTEPHBIX CBOWCTB T'MAPOKCH]IA
ATIOMUHMS U TUIPOKCHJA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 1no Teme «Baxueiiue
METaJIJIbl U UX COETUHEHUS».

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 Marepuanbsl B NOBCEAHEBHOM >KM3HHM UelIOBEKa. be3omacHoe HCIOJIb30BaHHE
BEUIECTB M XMMMUYECKHUX peakiuii B ObiTy. [lepBas momomip Hpu XHMHUYECKUX OXOrax H
OTpaBJICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpy»Karolled cpenbl (MpeaenbHas JOMYCTHMas KOHLIEHTpAIUs
BeiecTs, nanee — [1JIK). Poiab xumuu B perieHnu 3K0I0rn4eckux mpoosiem.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3loB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmnie céasu

Peanuzanus MeXnpeIMETHBIX CBA3€H NPHU M3YyUYEHUM XMMHHM B 9 Kilacce OCYHIECTBISETCS
yepe3 MCIOJIb30BaHNe KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHUH, TaK U MOHSATUH, SBISIOLUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IHUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYUHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHHTE3, KJIacCU(pHKAIM, MEePUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MepeHue, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOJIOTHUS, MAaTEpHAIIBI.

®usuka: wmarepus, aroM, DOJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHA, H30TONBI,
paZMOaKTUBHOCTb,  MOJIEKYJa, DJIEKTPUYECKHM  3apsiii, IPOBOJHUKH, IOJYIPOBOJHUKH,
JMAJTIEKTPUKH, (OTOINEMEHT, BEIIEeCTBO, Telo, 00BEM, arperaTHOe COCTOSHHUE BELIeCcTBa, ras,
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PacTBOp, paCTBOPUMOCTh, KPUCTAJUINYECKAsh PEIIETKa, CIUIAaBbl, (PU3NYECKHE BEIHMYHMHBI, CIMHHIBI
U3MEpEeHHs, KOCMUYECKOe POCTPAHCTBO, IIAHETHI, 3BE3/161, ColHIIe.

buonorusi: ¢Qotocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPAIbHbIE YI0OpeHUs,
MHKPO3JICMCHTELI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BEIICCTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE UCKOMAEMBbIE,
TOILIHMBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA «XUMMU S

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHMS IPOrPAaMMBl OCHOBHOTO oO0miero oOpa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOyYeHUS] XUMUU B €IUHCTBE Y4eOHON M BOCIUTATEILHON JEATEILHOCTH B
COOTBETCTBUM C TPATUIUOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTAMHM, MPHUHITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU IOBEJEHUS U CIOCOOCTBYIOT
IporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIMH 00YUJaIOIIUXCSl.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMHA M PACUIMPEHUE OMbITa NEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpruoTHYeCKOro BOCUTAHUS

[IEHHOCTHOTO OTHONICHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJIEUI0, TIOHMMaHUsl 3HAYeHHs] XMUMHYECKOW HayKd B >KM3HHM COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHOUM HHGpOpMAIMEl O TEPeqOBBIX IOCTHKEHHUSIX U OTKPBITUAX
MHPOBOH U OTCUECTBEHHOW XUMUH, 3aUNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa
M 00I1IEeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJICTAaBICHUSI O COLMAJIbHBIX HOPMax U IMpaBWIaX MEXJIUYHOCTHBIX OTHOIIEHUH B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMIICTCHTHOCTH B 0O0IIeCTBEHHO MOJIE3HOMH,
y4eOHO-HMCCIIeIOBATENbCKOM, TBOPYECKOW W JPYrUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOM AESITETbHOCTH MPU BHINOJHEHUHM Y4E€OHBIX, MO3HABATENBHBIX 3ajad,
BBITIOTHEHUN XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM Y4YEOHBIX MPOEKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B IMpOIECcCe STOW Y4eOHOW [esATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBAPHUIICH C MO3UIIUU HPABCTBCHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUpPOBO33pDEHYECKHE  MPEIACTABICHHS O  BEIIECTBE M XUMHYECKOW  PEaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTABIISIONIAE OCHOBY JUIS
MMOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS MIPUPOJBI, B3aUMOCBS3AX YEJOBEKa C MPUPOTHONU Cpeloil, 0 poiu XUMHUH B TMO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAMPABJICHHBIC HA TIOJYyYCHHE HOBBIX 3HAHWHA 10 XHMHH,
HeoOxonuMmble Il OOBSICHEHUS HAOMIOAaeMBIX TMPOLECCOB U SBJICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON M YUTATEIhCKON KYIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITENLHON paboThI ¢
y9eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYeHHI0O W TO3HAHMIO, JHO0O03HATEIHHOCTh, TOTOBHOCTH U CIIOCOOHOCTHh K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIIENOBATENIbCKON JEATENhbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIICHHOCTH U YPOBHS O0yUYCHUS B TabHEHIIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IEHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3JIOpPOBBIM 00pa3 >KU3HH, OCO3HAHUE TIOCIEICTBUNH W HEMPHUITHE BPEIHBIX MPUBBIYCK
(yrmoTpeOneHrss ajkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOCHUS TIPaBHII
0€30IMacCHOCTH P OOPAICHUH ¢ XHMHYSCKUMH BEIICCTBAMH B OBITY M PEAIbHOH JKHU3HH,

5) Tpy0BOr0 BOCHIUTAHUS:
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HHTEpEeC K MPAKTUUYECKOMY M3Y4EHHUIO Mpodeccuil u Tpyaa pa3IudyHOro poja, yBaKEHHUE K
TPYAY U pe3yJibTaTaM TPYJIOBOU AEATEIIBHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHHUS NMPEIMETHBIX
3HAaHUI 10 XUMHUH, OCO3HAHHBIM BBIOOP MHAMBUAYAILHONW TPACKTOPHH MPOIOIHKEHUST 00pa3oBaHus
C y‘IéTOM JIMYHOCTHBIX HHTCPECOB U CIIOCOOHOCTH K XUMHU, O6H.[€CTB€HHLIX HHTCPCCOB H
noTpeOHOCTeH, ycnemHoi npodecCuoHaIbHON JEesITeNbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHHUH,
TOTOBHOCTb a1alITUPOBAThCA B IPOPECCHOHANIBHOI cpelie;

6) 9KOJIOrNYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU 11eJ1Iec000pa3Hoe OTHOIIECHHE K MPHUPOJE KaK MCTOYHHKY XH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMSA, NOHMMAaHUE IIEHHOCTU 3/0pOBOro M 0Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbI0, OCO3HAHUE
LICHHOCTH COOJIIOJICHUS MPaBUJI OE30IaCHOTO IMOBEJCHUS NPH PaboTe C BEIIECTBAMH, a TAKXKE B
CUTYalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHMSI, OJy4aeMble IIPU U3YYEHUH XUMMHM, AJIS pelIeHUs 3a7ad,
CBSA3aHHBIX C OKpYXKAIOWIEH MNPUPOJHON CpENOW, I TIOBBIIIEHUS YPOBHS HKOJIOTHYECKOU
KYJIBTYpBl, OCO3HaHUS TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpOOJIeM M MyTeH UX peIIeHus
mocpeaACTBOM METOJOB XHMHUH, SKOJOTHYCCKOI'0 MBINUICHUA, YMCHUA PYKOBOACTBOBATHCA MM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAJILHOM ITPaKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPECAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (1)OpMI/IpOBaHI/I$I
MHPOBO33PEHUS OOIICHAYYHbIC TOHATHS (3aKOH, TCOPHS, NPHHIMUII, THUIOTE3a, (PaKT, CHUCTEMa,
IpoIeCcC, SKCIIEPUMEHT U JIPYroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAyUYHBIX YUEOHBIX
IpeaMeTax M MO3BOJIIOT Ha OCHOBE 3HAHMH M3 3TUX MPEeIMETOB (hOPMUPOBATH MPEACTaBICHUE O
LIEJIOCTHOW HAyYyHOM KapTHHE MHpaA, U YHHUBEpCAJIbHbIE Y4eOHBIC ACHCTBUA (TMO3HABaTEIbHEIC,
KOMMYHHUKATHBHBIE, PETYJIATHBHBIC), KOTOpBIE 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO M OCYILECTBICHUIO YUeOHOM! 1eATEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble Jlornueckue AeicTBHs:

YMCHUA UCIIOJIb30BaATh HpI/IéMI)I JIOTUYCCKOI'0 MBINUJICHUA IIPHU OCBOCHHUN 3HAHHUH: PaCKpLIBATH
CMBICIT XUMHUYECKUX MOHATUH (BBIACIATh UX XapaKTepHble MPU3HAKU, YCTAaHABINUBATh B3aMMOCBS3b
C JIpYT'MMHU HOHSATHSIMM), MCIIOJIb30BaTh MOHATUS JJIi OOBSICHEHUS OTAETIbHBIX (DAaKTOB M SBICHUH,
BI)I6I/IpaTI> OCHOBAHUA W KPUTCPUH I Knaccmbmcauun XUMHUYCCKUX BEHICCTB U XHMHUYCCKHUX
peaKuHﬁ, YCTaHaBJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKIY 00BEKTAMU HU3YyUCHUSA, CTPOUTH
JIOTHUECKUE pacCyXIeHHUs (MHIYKTHBHbIC, ACIYKTHBHbIC, IO AaHAJOTHM), JIeNaTh BBIBOABI HU
3aKJII0YEHUS;

yMEHHE NPHUMEHSATHh B IpOLIEcCe IMO3HAHUS MOHATUS (IIpeIMETHbIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMble B XUMHUH, NpeoOpa3oBbIBaTh IIUPOKO
NPUMEHSIEMbIE B XUMHM MOJICJIbHBIE MPEJCTABICHUS — XMMHUYECKUMH 3HAK (CHMBOJ 3JEMEHTa),
XUMu4eckas ¢GopMyaa U ypaBHEHHE XUMHUYECKOW peaklUud — TpU pelieHuu ydeOHo-
II03HAaBAaTCJIIbHBIX 3a1a4, C y‘IGT OM DTHUX MOACIBHBIX HpC}ICTaBHCHI/Iﬁ BBIABJIATE U XapaKTEPHU30BaATh
CYIICCTBCHHBIC ITPHU3HAKHU HM3Yy4YaCMbIX 00BEKTOB — XUMHUYECKUX BEHIECTB U XUMHNYECCKUX peaKHHﬁ,
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B U3y4aeMbIX
Ipoleccax U sBJICHUIX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMCHHUEC HUCIIOJb30BATh MOCTABJICHHBIC BOIIPOCKHI B KAYCCTBE MHCTPYMCHTA IMO3HAHMsA, d TAKKEC
B KaueCTBE OCHOBBI JJIs1 (HOPMUPOBAHMS TUIIOTE3BI M0 MPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;
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MpUOOpETEHNE OMbITa MO IUIAHUPOBAHHIO, OPraHU3allUd W MPOBEJIEHUIO YUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 32 XOJOM IIPOLECCA, CAMOCTOSITENIbHO IPOrHO3UPOBATh €ro
pe3yabTar, (QopMyIupoBaTh OO0OOIIEHHS W BBIBOJIBI MO pE3yjibTaTaM MPOBEAEHHOTO OIIBITA,
HCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOMN padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALIUIO PA3IMYHBIX BUIOB U
¢dbopM mpencTaBieHUs, MONyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAy4YHO-IIOMYJISIpHAS JHTEparypa
XUMHUYECKOIO COJAEp KaHMsl, CIIPaBOYHbIE 1TOCOOMs, pecypchl HTepHETa), KpUTUUECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE NMPUMEHSATh Pa3IMYHbIe METObl M 3alpOChl MPH MOUCKE U 0TOOpe MHMOpPMALUU U
COOTBETCTBYIOILINX JITAHHBIX, HEOOXOJMUMBIX JJIsl BHIMOJIHEHHUS y4eOHBIX M MO3HABATEIbHBIX 33734
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OIbITa B O0JACTH HWCIHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJCHHUE KYJIbTYPOH aKTUBHOTO HCIIOJNb30BAHMS Pa3IMUHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMalbHYIO (OpMy mpeAcTaBlIeHUs
nHbOpMAlMM W WJUTIOCTPUPOBATH peEIIaeMble 3a7adydl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U 1X KOMOMHALIUSAMU;

YMEHHME HCIIONIb30BaTh M aHAJIM3UPOBAaTh B Ipolecce Y4eOHOM M HCCIeI0BaTENbCKOM
JEeSTeNIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIEHHOCTH, CEILCKOTO X035MCTBAa M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON CpeJIbl.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B XOJ€ Iuanora u (W) JUCKYCCUU) MO CYIIECTBY OOCYKIaeMon
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHUS OTHOCUTEIHLHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHMSI [IPEJICTABIATh [TOJIyY€HHbIE PE3YyJIbTaThl I03HABATEIbHON J1€ATEIbHOCTH B YCTHBIX U
IIUCBMEHHBIX  TEKCTax; JielaTb MPE3CHTALMIO  PEe3yJbTAaTOB  BHIIOJHEHUS XUMHUYECKOIO
JKCIIEpUMEHTa (J1abopaTOpHOro OMbITa, Ja00opaTOpHOM pabOThl MO MCCIEJOBAHUIO CBONCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHSI y4eOHOIo COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW H
HCCIIEIOBATENbCKOM JESITEIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPo0OieM Ha OCHOBE yuéTa OOIIHNX
MHTEPECOB U COIJIACOBAaHUS MNO3ULUH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3IOBBbIE ILITYPMBI»,
KOOpJMHAIMSI COBMECTHBIX E€HCTBUI, ONIpPENEICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe AeilicTBUS:

YMEHHE CAMOCTOATEIBHO OINPENEIATh LENH AEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JI€ATENIBHOCTD, BBIOMpPATh Hauboee
s dexTuBHBIE CITOCOOBI PEIICHHS YUeOHBIX U TTO3HABATEIBHBIX 3a1a4, CAMOCTOSTEILHO COCTABIIATh
UM KOPPEKTUPOBATh MPEJIOKEHHBIA ITOPUTM JECUCTBUN IIPU BBINOJHEHUN 3aJaHUM C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX, OLEHHUBATb
COOTBETCTBHE TIOJYYEHHOIO pe3ysbTaTa 3asBJICHHOM I€M, YMEHHE HCIOJb30BaTh H
aHaAJIM3UPOBATh KOHTEKCTHI, peJIaraéMble B YCIOBUU 3a/laHUM.

NNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0S3aTEIBHOTO  COJEp KaHus,
YCTQHOBJICHHOTO JaHHON (enepanbHoil  pabodeld mporpaMMoi, BBIIENSIOT: OCBOEHHBIE
o0y4arolMMuUCcs HaydHbl€ 3HaHUS, YMEHUS U CIIOCOOBI AeMCTBUM, crierupuieckue sl MpeAMETHON
o0nactu «XUMHS», BUIBl JIEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIIpeTaluy,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYAIHIX.
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K xoHmy oOydeHuss B 8 kJjiacce NpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHH: aTOM, MOJEKYJa, XUMHYECKHH
3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOHAS U HEOJHOPOAHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJSpHas Macca, KOJIWYECTBO BELIECTBaA,
MOJIb, MOJIIpDHAasT Macca, MaccoBas [JO0JII XUMHYECKOrO OJJIEMEHTAa B COCIUHECHUH,
MOJISIPHBIM 00BEM, OKCUJ, KHCII0Ta, OCHOBAHUE, COJIb, AIEKTPOOTPHULIATEIILHOCTh, CTEIIEHb
OKHCIICHHS, XUMHYECKasi peakuus, KiacCHu(UKalus peakiuil: peaKkIud COCTUHEHHS,
peaKIMy pa3iokKeHUs, PeaKluu 3aMeIIeHUs, peakui 0OMeHa, IK30- U YHIO0TEPMUYECKHE
peakiuy, TeIIoBoM 3PGEKT peakluu, siAPO aToMa, SJIEKTPOHHBIN CIIOM aroma, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKas CBsS3b, HOJSPHAs U HENOJIApHAs KOBaJEHTHAas
CBSI3b, HOHHAs CBS3b, WOH, KaTHOH, AaHMOH, pacTBOpP, MaccoBas J0Ji1 BELIECTBA
(IpoleHTHAsE KOHIIGHTPALIUsI) B PacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IOHSATHM W TNPUMEHSATh 3TU
MOHSATHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

HCI0JIb30BaTh XMMUUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUS (DOPMYJI BEILIECTB U YpaBHEHUI
XMMHYECKUX PEAKIIUI;

OIpEEATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIEHb
OKHCJICHMSI 3JIEMEHTOB B OWHApHBIX COEJUHEHUSAX, IPUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY ~ KJacCy COEAMHEHUMH 1o QopmynaM, BHJI XUMHUYECKOW CBSI3U
(xoBaJIGHTHAs! M MIOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpsiBaTh cMmblca Ilepuomnueckoro 3axkona /[[. M. MenneneeBa: neMOHCTpHUpOBAThH
[IOHMMaHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX D3JIEMEHTOB OT HX
noynioxkeHus B [lepuonuueckoll cucteme, 3aKOHOB COXpPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTajpo;

ONMMCHIBATH UM Xapakrepu3oBaTb TaOnauuHyro ¢opmy Ilepuoanueckoit cuctemsl
XMMHUYECKUX 3JEMEHTOB: pa3/IMyaTh IOHATHS «IJIaBHas mnoArpynmna (A-rpynma)» u
«mobounast mnoarpynna (b-rpymma)», Mmanmsle U OOnblIME TMEPHOABI, COOTHOCHUTH
o003HavYeHUsI, KOTOpble MMerTcss B Tabnuue «llepumonuyeckas cuctemMa XUMHYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEpUCTUKAMH CTPOCHHMS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3aps] sapa, oOllee YHUCIO 3JIEKTPOHOB U
pacripeielleHue UX 10 3JIEKTPOHHBIM CII05M);

KJaccu(uuupoBaTh XMMUYECKHUE 3JIE€MEHThI, HEOPraHWYEeCKHE BEIeCTBa, XUMHYECKHE
peaknuu (MO YHMCIy M COCTaBY YYaCTBYIOIIMX B PEAKLUU BELIECTB, IO TEMJIOBOMY
shdexry);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME XUMHMUYECKHE CBONCTBA BEIIECTB pPAa3IMYHbBIX
KJIaCCOB,  TMOATBEpKIash  OMNHCAHME  MpPUMEpPaMHU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

MIPOrHO3HPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUI XUMUYECKUX ITPEBPALIEHUI B PAa3JIMYHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO W MOJSIPHYIO MacChl BEILECTB, MAacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTa MO (opMysie COeTUHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

IIPUMEHSTh OCHOBHBIE OIEPALMN MBICIUTEIBHOW IEATEIBHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3alMi0, KIACCU(PHUKAIMIO, BBIABICHHUE NPHUUYUHHO-
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-CIIEZICTBEHHBIX CBfA3€M — Ui M3y4eHHUs CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTeCTBEHHO-HAyUYHbIE METO/bI MO3HAHHUS — HAOJIIOJICHHE, U3MEPEHHEe, MOJICITUPOBAHHE,
9KCIIEPUMEHT (peajbHbli U MBICICHHBIN);

clie[oBaTh  IpaBWJIaM  IMOJIb30BaHUSA XMMHUYECKOM TMOCYJod U J1abopaTOpHBIM
o0opy/moBaHUEM, a TaK)Ke MpaBWIaM OOpalICHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU 10 BBIIOJHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB IO MOJYyYEHHUIO U
coOupaHui0 ra3oo0pa3HbBIX BelIecTB (BOAOpOAa U KHCIOpOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEILECTBA, INIAHUPOBATH U
MPOBOJIUTh XWMHUYECKHE HKCIHEPUMEHTHI IO pACIO3HABAHHIO PACTBOPOB IIEJIOYEH U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (JIakMYC, peHoI(pTaIenH, METUIIOPAHK U IPYTHE).

K xoHmy oOydeHust B 9 kJiacce NpeaMeTHBIE Pe3yNbTaTbl Ha 0a30BOM YPOBHE JOJDKHEI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUNA: XUMHUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCTD,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS], XUMAYECKAsl PEAKIUsA, XMMUYECKas CBA3b,
TEIUIOBOM 2(P¢eKT peakuuu, MOJlb, MOJSIPHBIE O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHYECKAs JIUCCOLIMALIASA, PpEaKlIUd HOHHOTO OOMeHa,
KaTalnu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE PEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHHE, aJUIOTpOmnusi, amM(pOTepHOCTh, XUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METaJUIMYecKasi), KpUCTAIUIMYecKas pemérka, KOppo3us METaJJIOB, CILUIABHI,
CKOPOCTh XMMHUUYECKON PEaKLUH, IIpeAeIbHO gormyctuMas KoHnenTpanus [IJIK BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX IOHATUA W HOPUMEHSATH 3TH
MIOHSATHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPAILCHMUI;

MCIOJIb30BaTh XUMUUECKYIO0 CUMBOJIHKY ISl COCTaBIeHUS (hOPMYII BEIIECTB U YpPaBHEHUI
XUMHYECKUX PEAKIIUI;

ONPEIENATh BaJICHTHOCTh U CTEIEHb OKUCIECHUS XMMUYECKUX DJIEMEHTOB B COCIMHEHUAX
Pa3INYHOTO COCTaBa, MIPUHAIUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIMHEHUHN
no <¢opmynaM, BHJI XHMMHUYECKOH CBs3M (KOBaJeHTHAs, WOHHAs, MeTaJuluyecKas) B
HEOPraHMYECKUX COCMHEHMSIX, 3aps]l HOHA IO XUMHUYECKOH (hopMyie, XapakTep cpesibl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COCAVNHEHUH, TUIl KPHUCTAUIMYECKOM pPEIIETKH
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbIich [lepronnueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBAThH €0
MMOHMMAaHME: OINUChIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy Ileprognueckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3jInyaTh MOHATHUS «TJIaBHas noArpynna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpymma)», manele W GoJbIIME TEPHOJIbI, COOTHOCHTH
0003HaUYEHUsI, KOTOpblE MMEIOTCS B MEPUOAMYECKON Tabmuie, C YHUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
o0I1ee 4YHMCI0 3JEKTPOHOB W paclpelielieHue UX IO AJIEKTPOHHBIM CI0SIM), OOBACHSTDH
o0I1IKe 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB 3JIEMEHTOB M MX COCIUHEHUH B Mpeienax
MaJIbIX MIEPUOJIOB U IIABHBIX NOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJaccu(UuupoBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHWYEeCKHE BEIIECTBa, XUMHYECKHE
peakuuu (MO 4YHUCIYy M COCTaBY YYAacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEeW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);
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® XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIUPUICCKIE XUMUYECKUE CBOMCTBA MPOCTHIX
U CJIOXHBIX BEIIECTB, MOATBEPXKAAs OMUCAHHWE MPUMEPAMH MOJICKYJISPHBIX Y HMOHHBIX
YpaBHEHH COOTBETCTBYIOIINX XUMUYCCKHX PEAKIUH;

® COCTaBJIATh YPAaBHEHUS AJICKTPOJIMTUYCCKON HCCOIMALMU KHUCJIOT, IIEI04Yeld M COJICH,
MIOJTHBIC W COKPANIEHHBIC YPABHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPIKIAOIIUX CYIIECTBOBAHUE T€HETHYECKON CBSI3U MEXIY BEIIECTBAMH PAa3TMUHBIX
KJIaCCOB;

® pacKphIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMH IMOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca ATHX PeaKIuii;

® [IPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTPOCHHUS, BO3MOKHOCTH
MPOTCKAHHUS XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

® BBIYHCISATH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJTF0 XUMHUYECKOTO JJIEMEHTa 10 (OpMYJie COCTUHECHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHECHHIO XMMHUYECKON PEaKIny;

e coOimoolaTh TMpaBWia TOJB30BAHUS  XHMHUYECKOW TMOCYHOH ©  Jab0paTOpHBIM
0o0OpyJIOBaHUEM, a Tak)Ke IpaBWjia OOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMHU 10 BBITIOJTHEHHUIO J1a00PaTOPHBIX XUMHUYECKHX OMBITOB IO TOTYYCHHUIO U
COOMPaHHIO Ta3000pa3HBIX BEIISCTB (AMMHAKa M YTIECKUCIIOTO ra3a);

® T[IPOBOJIUTH PEAKIUH, IOATBEPIKIAIONINE KAYeCTBEHHBIM COCTAaB PAa3JIMYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpoMHI-, WOAUA-, KapOoHar-, ¢ocdar-,
CHJIUKAT-, CYJIb(at-, THAPOKCH]I-UOHBI, KATHOHBI AMMOHUS M HOHBI U3YUYEHHBIX METAIIIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

® [PUMCHSTh OCHOBHBIC OICPAIIMM MBICIUTEIBHOW JCATEIBPHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 00OOIICHHE, CUCTEMATH3AIINIO, BBISBICHUE MPUINHHO-CIICICTBEHHBIX CBSI3CH
— JUIS W3y4YeHUS CBOWCTB BEIIECTB M XHMHYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS — HAOII0IeHIE, U3MEPEHUE, MOJICIMPOBAHNE, SKCIIEPUMEHT (pealibHBbIHI
Y MBICJICHHBIN).



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O TPEJIMETA «XUMUSI»

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHMS U 5 2 bubmnoreka IIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.eds00.ru/7f41837¢

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnmnorexka HOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmmoreka [IOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6nuoreka [IOK
Hroro no pasnexy 15 https://m.edsogru/7f41837c
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa LTOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubnmorera LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 nommoreka I

erMHI/Iﬁ 1 UX COCIUHECHU S

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
. bubnnorexa [JOK
31 Obmpe croficTsa MeTaIIoR 4 https://m.edso0.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 B M MaTepUabl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' ctrectsa p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIIACC
KoanuyecTBo 4acos DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tea U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[TpakTruyeckas pabora Ne 1 «IIpaBumiia paboTs
3 B J1a0OpaTOpHH U IPUEMBI 00OpaIlICHHS C 1 1 bubmorexa [JOK
PaTOPHI 1 TP part https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH MOBapEHHON 1 0 bubmmorexa LIOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKYTbI . https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl0XKHBIE BEIIECTBA 1 bubmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmoreia HOK
YAPHOE YA https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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Xumuueckast popmyra. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
OtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COECIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MomnspHas bubnnoreka [JOK
Macca https://m.edso0.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBus MPOTEKAHUS bubnnorexa [HOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus konmdecTBa, Macchl BEIIECTBA 110 bubnmnorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMuueckux peakimia
18 (coemuHeHHUs, pa3IoKCHHS, 3aMEICHUS bubmorexa HOK
8 P > SAMCTHEHIA, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneauct. O000mEeHne 1 bubmmorexa LIOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
Konrtponsnas padora Nel no teme «Bemecta bubnuoreka [IOK
20
U XUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IIPOCTOE Beﬂy:CTBO bubmmorexa [TOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre U XMMUYECKHE CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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KHCIIOpo/ia (peakinu OKUCIICHHUS, TOPCHHE).
ITonsaTHEe 00 OKCUIAX

CriocoOBbI MoTy4eHHsI KHCIOPOaa B
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOH peaKIuu,
24 MOHATUE O TEPMOXHUMUYECKOM YPaBHECHUH,
9K30- U DHIOTEPMUYCCKHUX PEAKIHIX

https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yroias U METaH).
25 3arpsi3HeHue Bo3Ayxa, CIocoObl ero
MPEAOTBPALICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas padbora Ne 3 o Teme
26 «ITomyuenue u cobupanue KUCiIopoa,
M3y4YEHUE €r0 CBOMCTB)»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

BOI[OpOI[ — DJICMCHT U MPOCTOC BCUICCTBO.

bu6nmoreka [JOK

27
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tomydyenue u coOupanue BOAOPOIa bubmmorexa LIOK
i oHp FOPOAA, https://m.eds00.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bubmuorexa [JOK
2 M i . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Breruucnenus 00b€Ma, KOJIUYECTBA BEISCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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rasa 10 ero U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIIN 00BEMY

Brruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX bubmorexa [IOK
bearh . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH I'a30B
35 dusnueckue U XUMUYECKHE CBOMCTBA BOJIbI bubmorexa LOK
a https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C . I1 o
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOpAX httos://m.edsoo.ru/ffod59e2
Bona xak pactBoputens. HackimeHnHbie 1
37 HEHAaCBIIIIEHHBIC pacTBOPEI. MaccoBast 10 bubmorexa LOK
= p Bl a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «ITpuroroBieHne pacTBOPOB C OIPEACIEHHON bubmorexa HOK
p . N p p pea https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JIei pacCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCUpUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmiorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubnuoreka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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45 ITosnydyeHue U XMMHUYECKUE CBOMCTBA KUCIOT bubmoreia OK
yi https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubmmoreka [JOK
MOJy4YECHUS, XUMUUYECKNE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
48 I'enernueckas cBsA3b MEXKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o001eHrEe U CUCTEMAaTH3alMsl 3HAHUI
= H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OCHOBHbIE bubnuorexa [JOK
KJIACChl HEOPraHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX dJIeMEHTORB. [loHsTHE O nmax bubmorexa [JOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [leproamyeckas
52 cnfTeMa XAMUYECKHUX SHCMGII;TOIJ; I N bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, TPYIIIIEL, 110 b1 bubmotexa [JOK
PHOIEL, TPYHIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX sIJIED. bubnmoreka [JOK
N3oTomsl https://m.edso0.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 aneMmeHTOB [leproanyeckoit cucrems J[. 1 bubmorexa HOK
pHOA T https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA 1O bubnuorexa [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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ero nojoxenuto B [lepuoanueckoii cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa A

https://m.edsoo.ru/00ada824

57 a3BUTHS HAyKu U npaktuku. 1. 1 bubmorexa [JOK
P YK B p . e https://m.edsoo.ru/00ada96e
MeneneeB — yu€HbIU, IEAAror U rpakJIaHuH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
58
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Honnas xumueckas cAsk https://m.edsoo.ru/00adac34
60 KoBanenTHas noasapHas XuMuueckas CBSI3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHast XUMUYECKAs! CBA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
2
6 Crenen oxkncienus https://m.edsoo.ru/00adae28
63 OKUCIINTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmmorexa [IOK
peartt https://m.edsoo.ru/00adb076
64 OKUCINTENIN U BOCCTAHOBUTEIN bubmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue bubnnoreka [JOK
aToMa. XuUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600111eHNE U bubnuoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O600111eH1E 1 bubnnoreka [JOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eH1E 1 bubnuorexa [IOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne HMara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypchbl

[Tepunonnueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

i https://m.eds00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnmnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMuueckoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHUeCcKUX 1 bubnnorexka [JOK
pEAKIHI MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorexa HOK
PEAKIUH. https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 muccouuanuu. CUIIbHbBIE U CIa0ble Eubmorexa ITOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnmorexa LHOK
pu https://m.edso00.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa [IOK
ped o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAJIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIIUI bubmmorexa LOK
P 8 HHATHA. https://m.edsoo.ru/00addecQ
XUMHUUYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossHast KUCIIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [TOK
yi B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as xapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnmnorexa [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubnnorexka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil JJOIM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3NIecKue u
XUMUYECKHUE CBOWCTBA

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

AMMHuak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa LHOK
» HOIYH https://m.edsoo.ru/00adf004
MPUMEHEHUE
[TpakTiueckast pabota Ne 3 o teme
30 «Ilomydyenre aMmmuaka, U3y4yeHue ero bubmorexa [JOK
. yh ke https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0peHnii. XUMHUYECKOE bubnmorexa LHOK
YAORP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) e gmﬂzecéle U XUMUYECKHUE bubmorexa [JOK

p ? e https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmuotexa [JOK

XUMHUYECKUE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIC C OKcHOM yriepoaa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[TpaxTuueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK

38
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coemuHeHus Bubmorexa ITOK
https://m.edso0o.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunorexa [JOK
«BaxkHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeime HeMeTaubl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakKTepuCTUKa XUMHIECKIX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBONCTBA METAJIIIOB. bu6mmoreka [IOK

DNEKTPOXUMHUYECKUH psift

https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

HaIPSHKEHUN METaJIOB

OO0mme crnocoObI MOTYYEHUS
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmmorexa [IOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lenounsie merame! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ael4b2
49 [Ilenoyno3eMeNbHbIE METATUIBI — bubimmoreka [IOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmorexa [TOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmnorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [JOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ael1d86

Oxcuipl, TUAPOKCHU/IBI U COJIU JKEJle3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3 AL
3HaHUH’
[TpakTuueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«Baxneume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE WITN bu6mmorexa [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa POAYKTA
peakiuu
61 O06o0011eHre U cucTeMaTHu3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
BemectBa u matepuansl B bubmuorexa [JOK
63 .
IIOBCEIHEBHOU JKU3HHU YETI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKPYXKaroIlEe cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnnoreka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK

cUCTeMaTH3alus 3HaHUH

https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

,ﬂ,OKyMeHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

PesepBHeiit ypok. O600ICHHE 1
cucTeMaTu3aIus 3HaHui

67

PesepBHbIil ypok. O0001ICHHE U
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MOJNNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu:

U3spaTennb:

CpokK geiicTBus:

[arta u Bpema co3ganHua M.

Mopgnuce BepHa

0084EB242B94DDD5B9798716C5B320D5F7
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650900094909, 6510005399, 07876701820, 1036500603864,
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