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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHHs COCTaBJIE€HAa Ha
OCHOBEe TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IPOrpaMMbl
OCHOBHOTO o00miero obpazoBanus, npencrtaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabouell MpoOrpaMMbl BOCIUTAaHUS W C Y4YETOM KOHLEMIUU IPEroJaBaHUs
yueOHoro npeaMera «XuMus» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepariui.

[IporpamMMa mo xumuM AaéT MpeAcCTaBICHHE O ILeNsAX, O0meld cTpaTeruu OOy4eHHs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CpPEACTBAMHM Y4e€OHOro NpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE IPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAET PACIIPEAEIECHUE €ro M0 KilaccaM U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XMMHH, OIPEEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJEP)KAHUSA, PEKOMEHAYEMYIO IIOCIEA0BaTENbHOCTh
U3YYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEM 00yUarolUXCs, ONpeaAesseT BO3MOKHOCTH MpeaMeTa JIIs
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUYeHHs] XUMUU
HA YpOBHE I1eNeil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHWE XUMUM CIY’)KAT OCHOBOH JJIsi ()OPMHUPOBAHUS MHUPOBO33PECHUS OOYYAFOIIETOCs,
€ro TPEACTABICHUH O MaTepUAIIbHOM EIMHCTBE MHPA, BAKHYIO POIb UTPAOT (OpMHUpYyeMbIe
XUMHEH MPEICTABICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBONIIONMHU BEUIECTB B MPUPOJE,
0 MYTAX pEeLIeHUs TNI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3ali BO3MOXKHOCTEM Ui caMoOpa3BUTUS M (HOPMHUPOBAHMS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKLINOHATBLHON IPAMOTHOCTH;

BHOCHT BKJIaJ B (pOPMHpPOBaHHE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JesTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM IKM3HH, TaK H B
poeCCHOHAIBHON JeATETbHOCTH;

3HaKOMHUT CO CHEeNM(PUKON HAydHOTO MBILIUIECHHS, 3aKJIaJbIBa€T OCHOBBI LIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B ()OPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HarpaBiIeHUs B OOyYEHUM XUMHH 00€CleYMBaIOTCS crienu(uKon coaep>kaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TIEJaroTH4YecKd aJIanTHPOBAHHBIM OTpaKEHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTJENBbHBIX 3HAYMMBIX TTOHATUN OPTaHUYECKON XUMUH.

CtpykTypa cofepaHusi MpOrpaMMbl IO XUMUU c(HOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
nonxona k e€ mzydenuro. CopepkaHHe CKIAIbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHYECKOW peaknuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI [0 IMPUHIMITY NOCJIEA0OBATEIBHOIO PA3BUTHS 3HAHWM HA OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBICHUH 00 AIIEKTPOIUTHUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHS K JApPyromy,
BBITIONHSST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MOJYYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBI IO XUMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3yueHune xumun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5-7 knaccel» u «Duzuka. 7 Kiacc.

[Ipy nM3yyeHUH XUMHU TPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAyKH
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW AEATEIHHOCTH 4YeJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3ajaya Y4eOHOTrO MpeIMETa COCTOUT B
(OpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHUN — BaXKHEUIIMX (PAKTOB, MOHATHN, 3aKOHOB U
TEOPETUYECKHUX IOJIOKEHUN, AOCTYIHBIX 0000IEHUN MHPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAAaM MO3HAHUS MPH U3YyYCHHUH BEIIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MO3HABATEIBHBIX YMEHHH U UX MPUMEHEHUH B Y4eOHO-
MO3HABATENBHON U y4eOHO-UCCIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MPaBUI OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipn u3yyeHHH XUMHUHU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAUYCHUE
NpUOOPENH TaKKe LIEH, KaK:

— (hOpMHUPOBAHNE WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHIO PEIIEHUH, CIMOCOOHON aaanTHpOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HAmpaBJICHHOCTh OOyUYEHHUS Ha CHCTEMaTHYeCKOe NPUOOIIEeHHE OO0ydYarolmuXcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecreyeHue YCIOBHH, CHOCOOCTBYIONIMX MPHUOOPETECHHIO OOYUYAIOIIMMHUCS OIBITa
Pa3HOOOpa3HOM JEeATETLHOCTH, MO3HAHUS W CaMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JIEATEILHOCTH;

— (hopmupoBanue 0011IeH GYHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MUpPA, MUCIOJIb3YS 3HAHUS H
OTBIT, TOJYYCHHbIE MPU H3yYECHUH XUMHUHU, TMPUMEHATh HMX TNpPU pEmIeHHH MpolieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— ¢opMupoOBaHUE y 00YJAOIIUXCS TYMAHUCTUYECKUX OTHOIIIEHUH, TOHUMAHHUSI [ICHHOCTH
XUMHUYECKUX 3HAHHWHA A BBIPAOOTKM SKOJOTHUYECKH IEIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BUTHE€ MOTHBAIlMK K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOIIO |
CaMOBOCIIUTAHHIO HA OCHOBE YCBOGHHS OOIICUYEIIOBEUECKUX IICHHOCTEH, T'OTOBHOCTH K
0CO3HAHHOMY BBIOOPY IPOGWIIS U HAITPABICHHOCTH AaJIbHEHUIET0 00yueHUs.

OO1m1ee ynciI0 4acoB, OTBEAEHHBIX JJIS M3yYEHUsI XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 134 vaca: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 66
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4Y€JIOBEKa. XMMHS B CUCTEME HaykK. Tema u
BemecTBa. dusnueckue CBONCTBAa BeElIECTB. ArperarHoe coctossHue BemectB. llonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cMecu. CriocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XMMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KommuectBo BemectBa. Monb. MonsipHas macca. B3anMoCBsI3p KOJIMYECTBA, MAcChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMynaM XUMHUUECKUX COCTUHEHHI.

du3znueckue M XUMUYECKHUE SBICHUSA. XHMMHUYECKas peakuus W €€ MNpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BellecTB. XuMHuueckue ypaBHeHus. Kiiaccupukanus XuMUUYECKHX pPeakIuii
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IOCY/IOH, MpaBmWiIaMu pabOTHl B J1a00OpaTopuu U MpuEMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W OINUCAHUE (PUINICCKUX CBOKCTB
00pa3IoB HEOPraHWYECKHX BEIIECTB, HAONMOJACHHE (PU3NYECKUX (TUIABIEHHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYyNKe, KUIEHWE M KOHACHCALMs BOJbI) U XUMHUYECKUX (TOpeHue
CBEYM, IMPOKAIMBAHME MEIHON NPOBOJIOKH, B3aUMOJEICTBHE MeEJla C KHUCJIOTOW) SIBJICHUH,
HaOJI0IeHNe U OINMCaHMEe MPHU3HAKOB MPOTEKAHUs XMMHUYECKUX peakluil (pa3iokeHue caxapa,
B3aUMO/IEHCTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasioxenue rugpokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau meau (), m3ydenme cmoco6oB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TNpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONMCaHHe
pe3y/bTaTOB TPOBENEHUS OIbITa, WIIIOCTPUPYIOIIETO0 3aKOH COXPAaHEHUS MacChl, CO3JaHUE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 371€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupoje, GU3ndeckue 1 XUMUYECKUe CBOMCTBA (peakii TOpPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMY4YeHHs KHCIOpojga B J1IabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopoaa B mpupoje. O30H — amjaoTponHas MoAuduKanus
KHCIIOPOJIA.

TennoBoit 3pdexT XUMHUECKON peakuuHu, TEPMOXUMHYECKHE YpaBHEHHMS, 5K30- HU
SHAOTEPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boaoposa B IPHUPOJE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! otydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacelmennsle n
HEHACBIIICHHBIE PAcTBOpPbl. PacTBOpMMOCTh BellecTB B BOJE. MaccoBasi J0Js BELIECTBA B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOZIE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupojie. 3arpsi3HEHUE NPUPOAHBIX BoJA. OXpaHa M OUYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeaumHeHnid. Okcunbl. Kimaccudukamuss OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMI: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKkMe M XUMHUYECKHE CBOWCTBa OcHOBaHWU. [lomydeHue
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nveckue U XuMHUUECKUE
cBorcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMu4eckue cBoiictBa coisield. [lonyuenune
COJICH.

I'eneTnueckas CBsI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OMpEEICHUE COACPKAHUsI KUCIOPOoa B BO3IyXe, MOJyueHue, COOupaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONHMCAaHHE MX CBOICTB, MOJYy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoga ¢ okcugom meau (1)
(BO3MOXHO HCIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3lOB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JIOJIEHW pacTBOPEHHOTO BEIIECTBA,
B3aUMOJIEIICTBHE BOJABI C MeTaJlaMH (HaTpUeM U KajblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJroIeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3aumoeicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuui HEeUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxuelinme
KJIACChl HEOPTAHUYECKUX COCTUHEHUI».

Ilepuoanyeckunii 3akon u Ilepuoanyeckass cucreMa XuMU4ecKux diementos JI. H.
Menpneseea. Ctpoenne aToMoB. XUMH4YeCKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIC
peakuuu

IlepBble MOMBITKM KIacCU(UKAUU XUMHUYECKUX djeMeHToB. [loHatme o rpymmax
CXOJHBIX 2JIEMEHTOB (IIEIOYHBIE U LIEIOYHO3EMEIbHbIE METAILJIbI, TaJOTE€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrema XuMHueckux odiemMeHtoB J[. U.
MenneneeBa. Koporkonepuognas u niauHHONepuonHass ¢opmsl Ilepuoanueckoir cuctemsl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CocraB aToMHbIX snuep. M3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XMMUYECKUX 3J1eMeHTOB [leproaunueckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOrO JJIEMEHTAa IO €ro IOJOKEHUI0 B
ITepuoanueckoii cucreme JI. 1. Mengeneena.



3aKOHOMEPHOCTH M3MEHEHMsI paJiiyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IpyIMIaM U EpHOaM.

3nauenue I[lepuoanueckoro 3akoHa u [lepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — yu€Hblil U IpakJaHKH.

Xumuueckass  cBs3b.  KoBajeHTHas  (mosisipHass WM HENOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBSA3b.

Crenenp  okucieHus. OKUCIMTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. IIponeccsr
OKHCJICHHS U BOCCTaHOBJIEHHs. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yueHne oOpa3loB BELIECTB METAVIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THUAPOKCHAA
LIMHKA C pacTBOpaMHU KHUCJIOT M IIEI0YEH, IPOBEJECHUE ONBITOB, WIIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHUE, peakiuy pas3yioKeHUs, COETUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexXnpeaIMETHBIX CBA3CH IIPU U3YUYEHUU XUMHUH B 8 KJIACCE OCYIIECTBIISIETCA
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX IOHATUH, TaKk W IOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOwe ecTecTBEHHO--HAy4YHbIE IOHATHA: HAaydHbIM (akT, IMIOTE3a, TEOpus, 3aKOH,
aHamM3,  CHHTE3,  Kilaccu(uKauus,  NEepUOJUYHOCTh,  HaONIONEHWE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®dusuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, ra3, (hU3MYeCKHe BEJIMYMHBI, €IMHULBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, qpixanue, Ouocgepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaidbl, TOpPHbIE MOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u xXuMHYecKasi peakus

[lepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHTtoB [[. .
MengeneeBa. CrpoeHHe aTroOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KajblUs U UX COEAVWHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leprondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABl XMMHUYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEHMIETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanmss 1 HOMEHKIaTypa HEOPTaHMYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccuukanus XuMHUUECKUX peakiuil Mo pa3IUYHbIM MPU3HAKaM (IO YUCIYy U COCTaBY
YYacCTBYIOUIMX B PpEAKIUH BELIECTB, MO TEMJIOoBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTereHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHUIO KaTalu3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTn xuMHuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsatue o



karanuze. llonsarne o XumHueckoM paBHOBecHU. DakKTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U T0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMHM OKHMCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MeKTPOIUTHUECKON AUCCONMALINU. DICKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHsl,
QHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3IUYHBIMU BUJAAMH XUMHUYECKON CBS3H.
Crenenp auccoruanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHOro ooMeHa. YCloBUSl IPOTEKAaHUS peaKIMii HOHHOTO OOMEHa, TOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
NpeACTaBICHUNH 00 SJIEKTPOTUTHUYECKON aucconranui. KadecTBeHHbIE peakiuy Ha HOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHHE C MOJEISIMH KPHUCTANIMYECKUX PEIIETOK HEOPTraHMYECKHUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUIA HATPHs),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakToOpoB, UCCIIEOBAHHE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOIHAINH
KHUCJIOT, ILIENoYe W cojeil (BO3MOJKHO HCIIOJIb30BAHME BHUAEO MAaTE€pUAIOB), IPOBEICHHUE
OIBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU MPOTEKaHUs PeaKklMil MOHHOro oOMeHa (oOpa3oBaHHE
ocajZika, BBIICIICHHE Tra3a, o0Opa3oBaHHWE BOJBI), OIBITOB, HUTFOCTPHPYIONNX IPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pPas3oKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPraHMYECKHX BEHIECTB C IOMOIIBI0 KAueCTBEHHBIX PEAKIMl Ha HOHBI,
peleHne IKCIePUMEHTAIbHBIX 33/1a4.

Hemeranibl U X coeTUHEHUS

OOmiast xapakTepucTuKa TrajgoreHoB. OCOOEHHOCTHM CTPOEHHs aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTalulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyu€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIEHHE B IPUPO/IE.

OOmast xapaktepuctuka syeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAM(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZIOpOA, CTpoeHHue, (U3MUYEeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MojydyeHusi cepHol KuciotThbl. I[lpumenenue
cepHolt kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxaenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpenbl
COEMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pEeOTBPALICHHUS.

OOmast xapaktepucTuka 37meMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEHUsS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XUMUYECKHE CBoMCTBa. KpyroBopot azora B nmpupojae. AMMHUak, ero (Gu3ndecKue U XMMHUIECKUE



CBOICTBa, MoyyeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XMMHUYECKHE CBOicTBa (OOmIME Kak TMpEACTaBUTENs Kilacca KUCIOT |
cneuuuyeckne). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COCIMHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNUN
docdopa, puzmueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopnas kuciora,
dbusznyeckue M XHUMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaTroB B KayecTBe
MUHEPATBHBIX YIOOPEHHIA.

OOmas xapakrepuctuka syeMeHTOB |VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIeckue cBoictra. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuppl yraepona, ux (U3NYecKue U XMMUYECKHE CBOWCTBA, IEHCTBHE HA KUBBIE OPTaHU3MBI,
HOJTyYeHHEe U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a T100aJIbHOTO TMOTEIUICHUS KIMMaTa, MapHUKOBBIN 3Q¢eKT. YroibHas KHCIOTa U e
conmu, UX (pU3MYEeCKHe M XMMHUYECKHE CBOWCTBA, MOJyueHHWE U TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lMcmonp3oBanume  kapOOHAaTOB B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauaIbHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX YTiepoia
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, IJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX IepepaboTKu
(OeH3uH), uX poJib B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMONIOrMYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oeskax, YrieBoJaXx — M HMX pOJM B KM3HM YeloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckne M XHMMUYECKHE CBONCTBA, MOJIY4Y€HHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcuge kpemuus (V) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX NCIIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BaxkHeiimme
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCIIOJIb30BaHMSI CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB CONSIHON KHUCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOJIOJEHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolue (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXKHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE € OOpasllaMu XJIOPUIOB (TaJIOr€HHUIOB),
O3HaKOMJICHWE ¢ oOpa3imamMu ceppl M e COCAMHEHUSMH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauWBaHMsS — caxapa TIOJ JICUCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOW cepHOMN
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEaKIMH Ha CylIb(aT-HOH W HAONIOJCHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbI (BO3MOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJeNeld KpUCTaNIMYeCKHUX pemIETOK aiamasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PacCTBOPEHHBIX BEIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJdydeHre, COOMpaHue, pacrio3HaBaHUE
U U3yYeHUE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAYeCTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHBl M HW3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE AKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajljibl M BX COeAMHEHHS

OO6mast xapakTepUCTUKA XHUMHUYECKHX JJEMEHTOB — META/VIOB HAa OCHOBAaHMHM WX
nosnoxkeHus B [lepuonuueckoit cucreme xumudeckux 3yemMeHToB J[. 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckas CBsI3b M METAJUIMYECKas KpUCTaJuTMYecKas
pemiéTka. DIEKTPOXUMHUYECKUN psJl HanpsDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3un. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilenounbie mMeTauibl: mojoxkenue B Ilepuoanueckoil cucteMe XMMHYECKUX AJIEMEHTOB
. . MenpeneeBa, CTpOEHHUE WX aTOMOB, HAXOXJIEHUE B MpUpojie. PU3MYECKUE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJI0B M UX COCAUHCHUM.

[IlesrouHO3eMeENnbHBIE METAUIBI MarHMi M KajupLuid: nosiokeHue B Ilepmoandeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxxHeilune coelrHEeHUs
KanbpIusl (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxenue B Ilepumonuueckoir cucreme xumudeckux snemeHto . .
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepumonnueckoit cucreme xumMuyeckux snaemMeHtoB J[. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B mpupoje. Ousznyueckrue U XMMHYECKUE CBONCTBA
xene3a. Oxkcuapl, Tujapokeuasl u conu skenesa (ll) m xenesa (ll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuil Ixcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3llaMd MEeTaJIOB U CIUIAaBOB, UX (DM3MUYECKUMH CBONCTBAMH,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCHIA KaJIbIUs U HATPHUS C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Kejle3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUJEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), meau (1), HaOrOIEHME U ONMCAHKME MPOLIECCOB OKPAIIMBAHKS IUIAMEHH MOHAMH HATPHS,
KaJIis ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAITIOB), UCCIIeAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 10
Teme «BakHeHIIne METaIIBI K UX COSAUHCHUS.

XuMHus M OKpYyKaoUias cpeaa

BemectBa u mMaTepuaibl B MOBCEIHEBHOM XKU3HM 4esoBeka. bezonacHoe Hcnoab30BaHUe
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.



XuMuYeckoe  3arps3HEHHE  OKpyKarolled  cpenbl  (TpenenbHas — JOMycTUMAas
KOHIeHTpanus Bemiects, ganee — [1/1K). Poxs XxuMuu B penieHr# 3K0JI0TMIeCKUX TpoOIieM.

Xumuueckuii 3xcnepumenm:

M3y4YeHHE 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MATEPUAJIBI).

Mesicnpeomemmunie ceasu

Peanuzanus MexnpeaqMeTHbIX CBA3EH MPU U3yYEHUH XUMHH B 9 Kiacce OCyIeCTBIsAETCA
yepe3 UCIHOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHSATHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT' O [IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HayudHbIM (akT, TUIOTE3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  NEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAIIHI.

®dusnka: marepus, aroM, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJHJA, H30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKHH  3apsijl, MPOBOAHHKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBL,
€MHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMa, MHUHEpaIbHbIE YIOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armochepa, ruapochepa, MuHEpalbl, TOPHBIE IOPOABI, IOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHM HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPAaMMBbl OCHOBHOTO 00ImIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/1¢ 00YYEHUs] XUMHUHU B €AMHCTBE y4eOHON M BOCIUTATEIBHOM JICSTEIBHOCTH B
COOTBETCTBUH C  TPAJAUIHOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, NIPUHATHIMH B OOIIECTBE NMpaBHIaMU M HOPMaMH ITOBEICHHS H
CIIOCOOCTBYIOT IPOIEccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIMATN3AIIH 00YJaOIINXCA.

JImuHOCTHBIC PE3YIbTATBI OTPAXKAOT T'OTOBHOCTH 06yqalonmxcs1 PYKOBOJACTBOBATLCSA
CUCTEMOM TTO3UTHBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH HaA e€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOUICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACIeIUI0, MOHWMAaHWS 3HAUCHHS XWMHYECKOH HayKH B JKH3HH COBPEMEHHOTO
o01ecTBa, criocOOHOCTH BJIaJeTh JOCTOBEPHON HMH(pOpPMALUel O MEepepOBBIX JOCTHKECHUSIX U
OTKPBITHAX MHPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
yCTpOMCTBE MUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MNpeACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBUIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOfI KOMIICTCHTHOCTH B 06HI€CTB€HHO HOJIC3HOI71,
y4eOHO-HMCCIIeI0BATENbCKOM, TBOPYECKOW W JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /I€ATEIbHOCTH P BBIITOJHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApHUINEH C MO3UIMM HPAaBCTBEHHBIX M
MPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYNKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUpPOBO33PEHYECKHE TMPEJCTABICHHS O BEIIECTBE W  XHUMHYECKOW  pPEeaKIuH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH WU COCTABIIAIOIME OCHOBY IS
NOHMMaHMUA  CYIIHOCTH HAayyHOM KAapTHMHbl MHpa, NPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAllpaBlIeHHbIE Ha TOJY4YE€HHE HOBBIX 3HAHUH MO XHMMHU,
HEOOXOAUMBIE IS OOBSACHEHHS HAOMIOaeMbIX MPOIIECCOB U SIBJICHHUM, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHHUUECKUMHU CpPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyYEHHMIO U MO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHUEC NLCHHOCTHU XKHU3HHU, OTBCTCTBCHHOI'0O OTHOLICHUA K CBOEMY 310pPOBBIO,
YCTAaHOBKM Ha 3/0pOBBIH 00pa3 JKW3HH, OCO3HAHWE IIOCIEACTBHHA W HENPHITHE BPEIHBIX



MPUBBIYEK (YMOTPEOJEHUS AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBui1 0€30MacHOCTH NpU OOpalleHHH ¢ XMMUYECKHMMHU BEUIECTBAMH B OBITY U pealbHOM
KU3HU;

5) Tpy0BOr0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3yYCHHIO MPO(GECCUil U Tpyla pa3iuyHOro pojia, YBaKEHUE
K TpyAy U pe3yiapTaTaM TPYAOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha OCHOBE NPHUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIUBUAYAIbHOW TPaeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHONU NEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 9KOJIOTNY€ECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIEHHE K PUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMs, IOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEleCTBAMH,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, MOJNy4yaeMble MPH HU3YYCHHHM XUMHH, JJIs PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENO, ISl TOBBILIECHUS YPOBHS 3KOJIOTUYECKOM
KYJBTYPBI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U MyTe WX peIIeHUs
MOCPEJICTBOM METOJOB XUMHUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe meTampeaMeTHBIX PE3yNbTAaTOB BBIACISIOT 3HAYUMBIC UIsI (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUIN, THUMOTEe3a, (akT, cUcTEeMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblE y4ueOHble NeHCTBUS (I10O3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphle 00€CreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM 1€ TENbHOCTH.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHUSI MCIHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU 3HAHMI:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM  (BBIACNIATH HX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTIENbHBIX (PAKTOB W SBICHUMW, BHIOMpPATh OCHOBAaHUS W KPUTEPHH ISl KiacCU(UKAIIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYHMHHO-CIICJICTBEHHBIE CBSI3H
MEXIy 00BEKTaMH U3YUCHHS, CTPOUTH JJOTUYECKHUE PACCYKICHHS (MHIYKTHBHBIC, ICTyKTHBHbBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSATH B MpoIecce MO3HAHUS MOHITUS (IIPEAMETHBIE M METalpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPEoOpPa3oBBIBATh IMIHPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia ¥ ypaBHEHHE XUMHYECKOW peaklud — TpU peHIeHuH ydeOHo-
MO3HABATENIBHBIX 3a/1a4, C YYETOM OTUX MOJEIBHBIX TMPEJACTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKK H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U



XUMHUYECKHX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh NOCTABICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IIO3HAHMS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

MpHOOpEeTEeHUEe OMbITa IO IUIAHUPOBAHHUIO, OPraHU3alMl W TMPOBEACHUI0 YYCHHUYECKHUX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JI0M IIPOIEcca, CAMOCTOATEIbLHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOopMyIupoBaTh OOOOUICHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpPATh, AHATU3UPOBATH W HWHTEPHPETHPOBATH HH(POPMAIUIO Pa3IUYHBIX
BUZOB U (OPM MPEICTABICHUS, MOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAyYHO-TIOIMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOuYHbIE MmocoOus, pecypchl MHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHHE MPUMEHSTh PAa3IUYHbIE METO/bI M 3aIIPOCHI IIPH MMOUCKE U 0TOOpE MHPOPMALINH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BHIIIOJIHEHUS YUYE€OHBIX U MTO3HABATENbHBIX 3a/1a4
OTpEeACIEHHOr0 THITA, MPUOOPETEHHE ONBITA B OOJIACTH WCIOJIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpOl aKTUBHOI'O MCIIOIb30BaHUS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
uH(pOpMalll U WUIIOCTPUPOBATh pEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCHOJb30BaTh M AHAJIM3MPOBATh B Mpoliecce yueOHOH M HccienoBaTenbCKOM
NeSITeIbHOCTH HH(OPMALIMIO O BIMUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOIHON CPEBI.

KoMMmyHuKaTHBHBIC yHHBeEpCcalbHbIe y4eOHbIC JeHCTBHUA:

yYMEHHs 3aJaBaTh BOIpPOCH (B XoJe auaiora W (WiIM) AUCKYCCHH) IO CYLIECTBY
oOcyxgaeMoil TeMmbl, (OPMYIHpPOBaTb CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI TpPEJCTaBIsATh IOJyYEHHBbIE pE3yJIbTaThl IO3HABATEIbHOM JAEATEIbHOCTU B
YCTHBIX M NMHCBMEHHBIX TEKCTAX; J€IaTh MIPE3CHTALMIO PE3YJIBTaTOB BHIIIOJHEHUS XUMUYECKOTO
JKCIepUMeHTa (Ja0OopaTOPHOTO OIbITa, J1a0OPaTOpHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

yMEHUS Y4eOHOI0 COTPYAHUYECTBA CO CBEPCTHMKAMU B COBMECTHOM MO3HABaTEIbHON M
HCCJIEIOBATENLCKON N1eATEIbHOCTH MPU PEIIEHUH BO3HHUKAIOUIMX NpoOJieM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMH (0OCyXIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHre KPUTEpUEB O OLIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIe AelicTBUA:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENN IEATENbHOCTH, INIAHNPOBATh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENILHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HAaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHS HOBBIX 3HAHMA 00 H3ydaeMblX OOBEKTax —



BEIL[ECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yNbTaTa 3asBJICHHON LIEIH,
YMEHME HCII0JIb30BATh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUM 3a/laHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ylbTATOB IO OCBOCHHMIO O0OSI3aTENIBHOTO COJEPIKAHUA,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENIAIOT: OCBOCHHBIC
oOydJarlmuMuCcs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JAeWcTBUM, crneuuduueckue s
npeaIMeTHOM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIUSX.

K xoniy obydenus B 8 kijacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHMX IIOHATHHA: aTOM, MOJEKya,
XUMHYECKHM 3JEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJIEKYJSIpHAs Macca, KOJIUYECTBO
BEILECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJISI XMMHUYECKOTO JJIEMEHTAa B COCJUHEHUH,
MOJISIpHBI O00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHIATEILHOCTh, CTEIECHb
OKHCIICHHSI, XMMHYECKasi peaKiys, KIaCCH(PHUKAIM PEaKIHii: Peakui COEAWHEHHsS, PeaKIuu
pa3joKeHUs, peakluu 3aMEIIEeHUs, peakuuu OoOMEeHa, 9K30- U DHJOTEPMHUYECKHE DPEaAKIHUH,
TeI10BOM A (deKT peakuuu, SApo aToMa, MIEKTPOHHBIN CION aToMa, aTOMHAas OpOUTaib, pagunyc
aTomMa, XMMHYECKasi CBs3b, MOJSIPHAS M HEMNOJISIpHAsh KOBAJIEHTHAsl CBSI3b, MOHHAs CBA3b, MOH,
KaTHOH, aHWOH, PACTBOP, MAaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATUNH M IPUMEHATH
3TU MOHATHUS IIPU ONUCAHUM BEIIECTB U UX MIPEBPAILCHUII;

J UCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY Ul COCTaBJI€HHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

. OTIpEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONpPEAECIEHHOMY
KJIacCy coeAuHeHUW 1o ¢dopMmysaM, BHJ XUMUYECKOW CBs3M (KOBAJICHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAVHEHUSX;

. packpeiBaTh  cmbicn  Ilepmogmyeckoro  3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
OT ux noyiokeHus B Ilepuonnyeckoil CUCTEME, 3aKOHOB COXPAaHEHHUS MAacChl BEILIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

J ONKCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpynmna)» U «moOouHas
noarpynna (b-rpynma)y», manele W OoJdbIIME TEPHOBI, COOTHOCUTH O0O3HAUEHHsI, KOTOpHIE
umerotes B Tabnuue «llepuoanueckas cucteMa xumMudeckux snemMeHToB [[. . MenneneeBa» ¢
YHMCJIOBBIMU XAPAaKTEPUCTUKAaMH CTPOEHUS aTOMOB XHMHYECKMX 3JIEMEHTOB (COCTaB M 3apsf
A1pa, 0011Iee YUCIIO AJIEKTPOHOB U PACHpe/iesieHHe UX MO AJIEKTPOHHBIM CIIOSM);

. KJaccu(UIUpPOBaTh ~XUMHUYECKHE DJIEMEHThl, HEOpPraHWYeCKHE BEIIEeCTBa,
XUMHUYECKHE peakiuy (110 YMCIY M COCTaBy yYaCTBYIOIIMX B PEAKIMM BEILIECTB, 110 TEINIOBOMY
dbdexry);

. XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHUMHUYECKHE CBOWMCTBA  BEILECTB
pa3MYHBIX KJIACCOB, TMOATBEPKAasl ONHMCAHWE MpPUMEPaMHU MOJEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;



. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHI B PA3JIMYHbBIX YCIOBUSIX;

. BBIYHUCIIATH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XHUMHUYECKOTO 3JIEMEHTa 1Mo GopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA
B PacTBOpE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON pPEaKIINH;

. MPUMEHSATh OCHOBHBIC OIEpPALMd MBICIUTEIBHON JEATEIbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEeHNE, CUCTEeMATH3AINIO, KIACCU(DUKAIINIO, BBISIBICHUE MPUYUHHO-
-CIIEACTBEHHBIX CBS3€H — I HW3Y4YEHUs CBOWCTB BEIIECTB M XHMHYECKUX PpPEaKLUH,
€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HaAOIIOJIEHUEe, W3MEpEeHUe, MOJEINPOBaHUE,
9KCIIEPUMEHT (PeabHbIi U MBICJICHHBIN);

. CJIeIOBaTh MpaBWJIAM TOJIb30BAHUS XHUMHUYECKON MMOCYI0i W J1abopaTOPHBIM
o0opynoBaHueM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIMOJHEHUIO J1a00OpaTOPHBIX XHUMHUYECKHUX OIBITOB MO MOJXYYCHHIO H
coOMpaHHIO Ta3000pa3HBIX BEIMIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C
OnpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMUYECKHE IKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHondTanent, METHIOPaHX U JIpyrue).

K koHiy oOy4yeHust B 9 kjacce mpeaIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUUYECKHX TMOHSATHUN: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYJia, UOH, KaTUOH, aHHOH, TIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKHUCICHUS, XUMHUYECKas peakiusi, XUMHYECKas CBA3b,
TEIIOBOM 2P PEKT peakifu, MOJib, MOJSPHBIA 00BEM, paCTBOP, NMEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOIUAINS, DPEAKIMH HWOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHMMble H HeoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklMH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBIIEHHE, aJIOTPOIHUS,
aM(doTepHOCTh, XUMUYECKast CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAsl), KPUCTAIITMYECKAs
pemeéTka, KOpPpO3Wsi METauIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW pEaKIHMH, MpeaeabHO
nonyctumas konueHTpanus [1JIK BemecTna;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHI U NPUMEHSTH
ST TIOHSTHS TIPU OMMCAHUU BEILIECTB U UX TIPEBPAILICHUI;

. UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHHsS (OpMyN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

. ONpEeNeNsATh BAJEHTHOCTh M CTENEHb OKHUCIEHHS XHMHYECKUX DJIEMEHTOB B
COCIMHEHUSX pA3JIMYHOTO COCTaBa, IMPUHAJJICKHOCTh BEIIECTB K OINPEAeIEHHOMY KIaccy
coequHEHUH Mo (GopmynaM, BUJ XUMHUYECKON CBsI3M (KOBaJCHTHAs, NOHHAS, METATNYEeCKas) B
HEOPTaHWYECKUX COCIUHEHMSIX, 3aps] MOHA 10 XUMHUYECKON QopMyie, XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHUH, THUIl KPUCTALIUYECKON  PErETKH
KOHKPETHOT'O BEIIIECTBA;

° packpsiBaTh cmbica  Ilepuommueckoro 3akonHa J[. WM. MengeneeBa wu
JIEMOHCTPHPOBATh €ro TOHHMAaHHE: ONHUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO (HopMy
[Tepnonnueckoil CUCTEMBl XMMUYECKUX JJIEMEHTOB: paszlinyaTh MOHSTHUS «TJaBHAs MOATpyIa
(A-rpynma)» u «mo6ounas noarpynmna (b-rpynma)y, maneie U OONbIIMEe TEPUOJIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCS B IEPUOIUYECKON TabIuIle, C YUCIOBBIMU XapaKTePUCTHKAMU



CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA] siapa, oOliee YUCIIO JIEKTPOHOB U
pacripesielieHie UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB M MX COCIMHEHMH B Ipeleiaax MaJbIX MEPUOJOB U TJIABHBIX MOArPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;

J KJaccu(uUUpoBaTh ~XUMHUYECKHE DJIEMEHThl, HEOpPraHWYEeCKHE BELIEeCTBa,
XUMHUUYECKHE peakiuu (110 YUCILY U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, [10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);

J XapakTepu3oBaTh (OMMCHIBATh) OOIIME U CHElU(PHUUECKUEe XUMUYECKUEe CBOWCTBA
IIPOCTBHIX U CIIOKHBIX BEIIECTB, IIOATBEPKAAsl ONUCAHUE NIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHN;

J COCTaBJIATh YPABHEHHs DIIEKTPOJUTHUYECKON IUCCOLMALMU KHUCIIOT, LIEJIOoYed U
coJieH, MOJHbIE M COKpAIIEHHbIE YPAaBHEHMsI peakLUii MOHHOrO OOMEHa, YpaBHEHMs peakLui,
MIOATBEPKJAIOIINX CYLIECTBOBAHUE TIE€HETHYECKOW CBSA3M MEXKIY BEIIECTBAMM pPa3JIMYHBIX
KJIACCOB;

o pacKpbIBaTh CYILIHOCTb OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil;

o IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

o BBIUNCIIATh OTHOCUTEIIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJII0 XMMHUYECKOI'0 3JeMeHTa 1o (opMyse COeAMHEHUs, MaCCOBYIO JOJIO BEIleCTBa
B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

o coOuoiaTh TMpaBWia MOJb30BAHUSA XMMHUYECKOH NOCYJOH U 1a00paTOpHBIM
00opyI0BaHUEM, a TAaKXKe MpaBuiia OOpaleHHsl C BELIECTBAMU B COOTBETCTBUU C UHCTPYKLUSAMHU
[0 BBINOJHEHUIO JAa0OpAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa U YIIIEKHCIIOro Ta3a);

. [IPOBOJUTH PEAKUUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHbIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOpUA-, OpOMHUI-, MOIUA-, KapOoHaT-, ¢docdar-,
CHJIMKAaT-, Cynb(ar-, TMIPOKCUA-UOHBI, KaTUOHbl aMMOHHMS W HMOHBI HM3yYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

. [IPUMEHATH OCHOBHBIE OIEPALIMM MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHCTEeMAaTU3alMIo, BBIABICHHE MNPUYMHHO-CIEICTBEHHBIX
CBS3€M — JUI M3YyYEHMs] CBOMCTB BELIECTB M XUMHYECKHX PEAKIMi, €CTECTBEHHO-HAay4HbIC
METOJIbl MO3HAHUS — HaOIIoJEHHE, U3MEPEHHEe, MOJEIMPOBAHHE, SKCIEPUMEHT (pealibHbIl U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmenoBanune
(undposbie)
Nen/m  pasnmesioB u Tem Becer Koutponbusl  IIpakTuyeckn
o0pa3oBaTe/ibHbIE
NMPOrpamMmbl 0 e padoThl e padoTsl
pecypchl
Pazgea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
X _
oSmacrs corecTmosHas BuSmotexa LIOK
1.1 . 5 2 https://m.edso0.ru/7f4183
Y TIPaKTUYECKON 7c
JIEATENLHOCTH YEJIOBEKA -
BemecTBa 1 xuMudeckue bubmorexa [JOK
1.2 5 15 1 https://m.edso0.ru/7f4183
peakiuu
7c
Htoro no pazneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BelleCTB

Bosnyx. Kucnopon.

bu6mmoreka [IOK

2.1 6 https://m.edso00.ru/7f4183
ITousTie 00 OKCHIaX
7c
B oHst bubmuorexa [JOK
2.2 OAOPOALTO ©0 8 2 https://m.edso0.ru/7f4183
KHCJIOTaX U COJISAX
7c
Bona. PACTEODLL bu6mmoreka [JOK
2.3 OA. TACTBOPEL. 5 1 1 https://m.edso0.ru/7f4183
IToHsiTHE 00 OCHOBAHUSIX 7c
OCHOBHBIE KJIACCHI bubnuotexa [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo0.ru/7f4183
COE€IUHEHUI 7c
Wroro mo paszneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToM0oB. XUMU4ecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIIUU

[lepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema bubnnorexa [HOK
3.1 XHMHYECKHUX DJIECMEHTOB 7 https://m.edso0.ru/7f4183
J. . Menneneena. 7c
Crpoenue aToma
e o
3.2 8 1 https://m.edso0.ru/7f4183
BOCCTaHOBUTEIIbHBIC 7¢
peakuuu _
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bubmuoreka [JOK
Hroro 1o pasgeny 15 https://m.edsoo.ru/7f4183
ic
bubmuoreka [{JOK
PesepBHOe Bpemst 3 https://m.edso0.ru/7f4183
ic
OBIIEE KOJIMYECTBO YACOB 68 4 6
1O TPOI'PAMME
9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesoB U TeM KonTpoasn | IIpakruyecku
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpamMMblI bie padoTbl | € padoThI
pecypcsl
Pa3znen 1. BemnmecTBO U XUMHUYECKHE PeaKIIUU
[ToBTOpEenue u
yriayOieHne 3HaHu’ bubnuoreka [JOK
11 5 1
OCHOBHBIX Pa3JIEIoB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIC
1.2 3aKOHOMEPHOCTH 4 bubmorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DNEeKTPONIUTHYECKAs
13 JUCCOIMAIIHSL. 8 1 1 bu6mmoteka IIOK
XUMUYECKUE PEaKIIUH https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro no pasneny 17
Pasznea 2. HemeTrauibl 1 HX cOeNHEHUS
O61mmas
XapaKTEPUCTHKA
2.1 XI/II;/[qufKI/IX 4 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
anemeHTOB VIIA-
rpynmnsl. ['anoreHsl
O61mas
XapaKTePUCTHKA
99 XUMHYECKUX 6 but6mmorekxa [IOK
anemMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa n eé€
COCTMHCHHS
53 O61mas 7 1 but6mmoreka [IOK

XapaKTePUCTHKA

https://m.edsoo0.ru/7f41a636
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XUMHUYECKUX
351eMeHTOB VA-

rpynibl. A30T, pocdop
Y MX COCJIMHCHUS

2.4

Oomas
XapaKTEePUCTUKA
XUMHYECKHUX
anemMeHToB IV A-
rpynmnsl. YTiaepoa u
KpPEMHUM U UX
COCJIMHECHHUS

Hroro no pasneny

25

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

Pazgen 3. MeTayibl M HX COeTUHEHUA

31 OO611ue cBolicTBa 4 bu6nmorexa LIOK
METAJLIOB https://m.edsoo.ru/7f41a636
3.9 Baxnueiinme MeTalibl 16 bubnunorexka LIOK
U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

41 EZE:;T;?I; B KA3HU 3 bubmorexa [IOK
9eIoBeKa https://m.edso00.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 66

YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Koanvecrso yacos D1eKTpoHHbIe HHUPPOBLIE
n/ Tema YpoKa Beero K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie OﬁpaSOBaTe.Hl)Hble
I padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6nmoreka [IOK
yemoBeka. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
2  llonsaTue o MeToAax MO3HAHMS B XUMHH 1 bubmroreia LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 1 bubmmoreka [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bubmmoteka IIOK
4 . 1
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaktuueckas padora Ne 2 «Pa3geneHn
5 cxlfljeceﬁ (Ii; an/III)wf:e O‘i/lCTKI/I HZI;eapeeHHeoﬁ 1 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6  ATOMBI U MOJIEKYJIBI 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CMBOJIBI) 1 bu6muoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9  ATOMHO-MOJIEKYJIIDHOE YUE€HUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3axkoH MOCTOSHCTBA COCTAaBa BEIIECTB. 1 but6mmoreka [IOK
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Xumuueckasi popmyna. BaneHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [IOK
OTHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas JoJs1 XUMHUYECKOT0 DJIEMEHTA B bub6nmoreka [IOK
COCTMHCHHUU https://m.edsoo.ru/ff0d350c
13 Komunuectso BemecrBa. Moiubs. MoisipHas Bu6mmoteka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SIBIICHUS. bubnunoreka LIOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
BerancneHus: KoIm4ecTBa, Macchl
17 BemiecTBa 110 ypaBHEHHUSIM XUMUYECKUX bubmmorexa LIOK
_ https://m.edsoo.ru/ff0d5708
peaknui
Knaccudukanus XuMHUECKUX peakiui
18 (COCI[I/IH(IE):HI/I}IupaBJ'IO)KeHI/I}I 38.156]]_[61:-11/151 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 >HIMKIONEAMCT. 0606}:11.[6HI/IC u Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa. BuGnmorexa LIOK
21  Kucmopom — 3J€MEeHT U IPOCTOe

BemectBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22  xucnopona (peakiuyu OKHCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CrocoObI IOTYYCHUS KHCIIOPOJia B
23  mabopatopuu ZIquOMLIHIJIeHF;{(iTI/I. Bubmmorexa IOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit > PeKT XUMHUIECKON peaKIIHu,
24  mnoHsaTHE O T(i)l()l)MOXI/IMI/I‘-IeCKOM yI];)aBH:HI/H/I buomiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroyib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI lro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «TlionyquI/Ie u 206I/IpaHI/Ie KHCJIOpOJIa bubmrorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubmmnoreka HOK
BeecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUYECKHE CBOMCTBA bubnmorexa LIOK
Bosopoza. [IpuMeHeHue Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 TloHsATHE O KHCIIOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0b! TTOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «l?lonyquHe u Eo6v1paHHe BOJIOpOA Bubmmorexa LOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MonsipHblit 00bEM Ta30B. 3aKOH ABOTaIpo Bubmmorexa HOK

https://m.edsoo.ru/ff0d542e
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Brruuciennsa o0béMa, KOJIMYECTBA

33  BemiecTBa rasa 1o ero H3BECTHOMY bubmmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 | ypaBHEHHIO peaKIlM{ Ha OCHOBE 3aKOHA bubmmorexa LIOK
.« . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkue U XUMUYECKHE CBOMCTBA bu6nmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 06 bubnuoreka [{OK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbleHHbie u
37 He}?acmmepHHme }I))aCTBOpI)I. MaICHCOBasI brbmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpaxTuueckas padbora Ne 5 o teme
38 «IIpurotoBiieHre pacTBOPOB C bubmuoreka [JOK
OnpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubmuoreka [IOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLIUS, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XMMUYECKHE CBOMCTBA
41 Kncny(;ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmuoteka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotel: cocras, kinaccudukaus, bubnunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHYECKUE CBOWCTBA Bu6muoteka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI bubmuorexa [JOK
46 .
MOJIyYCHHS, XUMHUYECKHE CBONMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 | OKCHEPHMEHTAIBLHBIX 3a/1a4 1O TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTndeckas cBsI3b MEXKIy KJ1accamu bu6mmoteka [JOK
HEOPraHUYeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 | O0o01IeHne U cucTEMaTU3aIHs 3HAHUI bubmorexa HOK
https://m.edso0.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCH(I:BHBIG KJ'II:ICCBI HEOPraHUYECKUX Bubmmorexa IOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbIe TOMBITKY KIACCHPUKAITAN
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB. ?IOHs[ITIHe 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
Ipynmax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cnfTeMI; XAMUYECKHUX SHCMGII;TO]J; . N. bubmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53  Ilepuofsl, rpyMIbl, MOATPYIIIIEI Bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnmoreka [JOK
H3otomnsl https://m.edsoo.ru/00ada342
55  CrpoeHue JIeKTPOHHBIX 000I0YeK aTOMOB bu6muoreka [JOK
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aneMeHToB llepuoanyeckoii cucremst /1.
. MenneneeBa

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

XapakTepucTUKa XUMUYECKOIO JIEMEHTA

56 1o ero nonoxenuro B [lepuonnyeckoii bubmmorexa LIOK
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [leprnoanyeckoro 3akoHa A
57 pa3BUTHS HayKu U nipakTuku. /. U. bubmuorexa [JOK
MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
XUMHAYECKHMX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasi XumMu4ecKast CBsI3b brbmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas MoIsipHAs XUMHYECKAs! CBS3h Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMU4ecKas bubmuoteka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 | Crement, oxucreHis https://m.edsoo.ru/00adae28
63 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE bubmmnoreka HOK
peakiuu https://m.edso0.ru/00adb076
64 OkucnuTeNHu U BOCCTAHOBUTEIN Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme bu6muoreka [JOK
«Ctpoenue aromMa. XUMHUYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U bubnuoreka [IOK
cUcTeEMaTU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepsHsIil ypok. O000IICHHE U bubnmoreka [JOK
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cUCTeEMAaTH3alusd 3HaAaHUN

https://m.edso0.ru/00ad9cb2

PesepBubIil ypok. O600111IeHIE 1

bub6nmmoreka [IOK

o8 crcTeMaTH3allus 3HaHUI L https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68 4 5
[TPO'PAMME
9 KJIACC
No KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbubie IIpakruyeckue o0pa3oBare/IbHbIC
padoTbI padoThbI pecypchl
Ilepronnueckuii 3akoH. [lepuonnueckas
1 CI/IfTeMI; XUMHYECKHX aJleMI;HT(l)[B . N. 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XI/IMI/I‘ICCKEIX AIIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6hb6
NIEPUOIOB
3 Knaccugukaius 1 HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMHUYECKOU CBSI3U M TUIIBI 1 but6mmorexa [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel o treme
5 «[ToBTOpEHUE U yriayOieHue 3HaHui 1 1
OCHOBHBIX Pa3/IeloB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakiuui no bubmuoteka [IOK
6 1
Pa3INYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XMMHYECKOW PEaKIIHH. 1 bubnuorexa [JOK
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IIoHsTHE O TOMOT€HHBIX B reTCPOrcHHbIX
p€aKknusax

https://m.edsoo.ru/00adbe9a

IToHATHE 0 XUMHUUECKOM PAaBHOBCCHHU.
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh

bubnunoreka LIOK

8 XHUMHUYECKON PEaKIMy U TOJI0KECHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH bubmmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopust NEKTPOTUTHUECKON TUCCOIMALINU. bubnnoreka [JOK
CuJIbHBIC U CITA0BIC AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHS peakuui Bubmmorexa IOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAaHUH B
12 CBETE MPEACTABICHUIN 00 JIEKTPOTUTHICCKOM bubmmorexa LIOK
https://m.edsoo.ru/00add5d8
JIUCCOITUAITNN
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
13 NpeJCTaBICHUN 00 PIEKTPOTUTHUECKON Bubmmorexa IOK
https://m.edsoo.ru/00add8b2
JUCCOLIMAITUU
14 [TonsiTue 0 rugponu3e coneit bubmorexa HHOK
https://m.edsoo.ru/00add9d4
. bubmmnoreka [HOK
15 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI https://m.edso0o.ru/00addd12
[IpaxTuyeckas padora Ne 1. «Pemenue bubmuorexa [JOK
16
DKCIIEPUMEHTATBHBIX 32124 https://m.edsoo.ru/00addbfa
Kontponbnas padora No2 o teme
17 «SJIeIIZTponHTIfquKaﬂ JUCCOLIHAITHS. Bubmmorexa LIOK
https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIIMH B PACTBOPAX)
18 OO0mras XxapakTepuCTHKa rajJoreHOB. bubnuotexa [JOK
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XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. CossiHast KUCIIOTa,

19 XHMUYCCKHE CBOMCTBA, IOJIYyUCHUE bubmorexa LIOK
> TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IT 6ota Ne 2
20 «ﬁziTH:::dKea}cloljilHooT; KI/IOCJI::HT erse eHue eé bubamorexa LIOK
. i > 1Y https://m.edsoo.ru/00ade348
CBOMCTBY
B
| P e
PEAKINL, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO61as xapakTepucTka 3aemMeHToB VIA- Bbu6mmoteka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
s | o
XOXKICHU bl U WHEHUN B
s P fI https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoeHue, Gpu3ndeckue u bubnuoreka [{OK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuppl cepbl. CepHas KMCIOTa, (U3NYECKUE bubnmnoreka HOK
U XMMUYECKUE CBOWCTBA, MPUMEHCHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHUs CEpHOMI bubmmnoreka [HOK
KUCIIOThI. XUMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH Cpelibl COETUHEHUSIMHA CEPbI
97 Brrunciaenue MaccoBoii 10JIM BeIX04a bubnunorexa LIOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
06 VA-
11ast XapakKTepPUCTUKA HIIEMEHTOB Bumiorexa 1IOK
28 rpynsbl. A30T, paclipoOCTpaHEHHE B IPUPOJIE,

(I)I/I3I/I‘{CCKI/IC 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero GuU3nYecKue 1 XUMHYECKHIE

bubnunoreka LIOK

29 CBOWMCTBA, ITOJyYCHHE U TIPUMCHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme

30 «HPOJIyquHe anfMHaKa U3Yy4eHHUE ero Bubmmorexa HOK

. ’ https://m.edsoo.ru/00adf180
CBOICTBY»

31 A3oTHas KucioTa, e€ GusndecKkue u bubmuorexa [JOK
XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B

39 KauyeCTBE MHUHEPAIbHBIX y100pEHUI. bubnnoreka [JOK
XUMHUYECKOE 3arpsI3HECHUE OKPYIKArOIICH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta
®ochop. Okeun pochopa (V) u pochopnast

33 KI/ICJ'I(i())TE (bnaw)lle((lz)xng) prn;lzqeine(b ’ brbmmorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Ucnonb3oBanue hocdaToB B KauecTBE
34 MUHEPATIBHBIX y;lq())6p(£HHﬁ. 3arpsizHeHue bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu

35 Yrnepon, pacipocTpaHEHUE B IIPUPOJE, bubmuorteka [IOK
du3ryeckre 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

36 XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHE bu6nmorexa LIOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCHOTA U €€ CONu Bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢
[TpakTrueckast padota Ne 4 o teme Butmorexa LIOK
38 "TTomrydenune yriiekucioro raza. KauectBeHHas

peakuus Ha KapOoHaAT-HOH"

https://m.edso0.ru/00ae027e
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39 [lepBoHauanbHBIE TOHATHUS 00 OPraHMYECKUX Bu6muoteka [JOK
BEIIIECTBAX KaK O COCIMHCHHSX YIIepoaa https://m.edsoo.ru/00ae054e

40 Kpemnuii u ero coenunenus bubmmorexa LIOK

https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne
41 3KI::nepI/IMeHTaJII;>HLIX 3a/1a4 10 TeMe bubnrorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«Baxxneime HeMeTauIbl U UX COSIMHEHUS

42 KonTponbnas paborta Ne3 mo teme bubnnoreka [JOK
«BakHeimne HeMETaIbl U UX COSAMHEHHUS» https://m.edsoo.ru/00ae0e18
OO0m1as xapakTepucTUKa XUMHUUECKUX

43 3JIEMEHTOB — METaJlJIOB. MeTajinieckas bubnuorexa [IOK
CBSI3b M METAIIMYCCKAsT KPUCTAIITUYCCKASI https://m.edsoo.ru/00ae103e
pemérka. @U3NUECKUe CBOMCTBA METAIIOB
XUMHYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUH Psiji HallpsHKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ae1156
METaJIIOB
O6111e crnocoObl MOTYyYSHHsI METaLIOB.

45 CnnaBel. Beruncnenus no ypaBHEeHUsAM bubmuorteka [IOK
XMUMHYECKUX PEaKIIui, eCIIU OJIUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa IOK

https://m.edsoo.ru/00ae1278
but6mmorexa [IOK

4 [enotrtie MeTantet https://m.edsoo.ru/00ae14b2

48 OKCHITBI ¥ THIPOKCH]IBI HATPHSI U KaJTUS bubnuorexa LOK

https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3EMENBHBIE METAIITBI — KAIBIIUI U bubmuoreka [{OK

MarHum

https://m.edsoo.ru/00ael15e8
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bubnunoreka LIOK

50 Bakneiime coequHeHNs KalbIUs https://m.edsoo.ru/00ae15e8
51 O06o01IeHre U CHCTeMaTU3alus 3HAHUH
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHS ]f?tl/tlsg:l;l/(r)rfzglsi.orljlo 0261886
53 [IpakTuueckas padora Ne 6 o reme Bu6muotexa [JOK
"YXK&cTkoCTh BOJIBI U METO/BI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 [ — bubmuoreka [{OK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHUIA bubmmorexa [IOK
https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u bubnuoreka [{OK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0meHre U cucTeMaTr3aIus 3HaHUH
D | emcpmenmam: e no ot buGmotexa LIOK
«BakHeNmme MEeTaIUIbl U UX COEIUHEHUS» https://m.eds00.ru/00ae3ded
BbrunciieHus o ypaBHEHUSIM XUMHUECKUX
o [T oo
BrluniciieHuss MacCOBOM J0JIM BBIXOA https://m.edsoo.ru/00ae1 750
MPOYKTA PEAKITUU
61 O06o0meHre U cucTeMaTr3aIs 3HaHUH
62 KonTponbnas padota Ne4 o teme
«BaskHeHIIIHe METaJIbl M UX COCTUHCHHS
63 BemectBa 1 Matepuaisl B TOBCETHEBHOM but6mmoreka [IOK
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JKHM3HHU 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH 1 bubmuorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Posnb XuMuM B pelICHUH SKOJIOTUYECKHUX 1 bubmuorexa [JOK
podseM https://m.edsoo.ru/00ae4270
bubnunoreka LIOK
https://m.edso00.ru/00ae0d0a
66 PesepBusiit ypok. O60011eHNE U 1 bu6nmoreka LIOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adbh33c
bubmuoreka [{OK
https://m.edso0.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA

1. Xumusa, 8 «wmace/ TabpuenssH O.C., OctpoymoB W.I'., CmagkoB C.A.,
AxkrnronepHoe obmiectBo «M3marenbcTBo «IIpocBerienne»

2. Xumus, 9 xmace/ Tabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A.,
AxkrnronepHoe obmiectBo «M3nmarenbcTBo «IIpocBerienne»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

3. Ia6puensa, O. C. Meronudyeckoe mocodme k ydeOnuky O. C. T'abpuensaa
«Xumust». 8 kimace / O. C. IN'abpuensa. — M. : llpoda, 2018
4. Xumus : TexHojorumueckue kaptel K ydeOHuky O. C. I'abpuensna «Xumwus. 8

KJacey : Mmetoauueckoe nmocodue / JI. . AcanoBa. — M. : [Ipoda, 2018
5. Xumus : TexHosornyeckue kapthl K yuebnuky O. C. N'abpuensna «Xumus. 9
KJacey : Mmetoauueckoe mocodue / JI. . AcanoBa. — M. : [Ipoda, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

6. Y4eOHUKH u METOUYECKHE MaTepUabl:
https://media.prosv.ru/content/?subject=9

7. VYpox: http://school-collection.edu.ru/catalog/

8. CripaBouHbIe MaTepuaiibl: hitps://xumuk.ru/

9. CrpaBouHble MaTepuaisl: hitp://www.chemistry-chemists.com/

10.  VYpok: https://chem8-vpr.sdamgia.ru/
11.  VYpoxk: https://skysmart.ru/articles/chemistry
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