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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHHU Ha YpPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/esiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPENEISAET KOJIUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3yYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
IpeCTaBICHUN 0 MaTepUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus TI00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydyeHne Xxummuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT €O CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUHU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHH OPraHU4YEeCKON XUMUH.

CrpykTypa copaepkaHus MPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msyueHuro. CopepxaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJ1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHWW W HMX TNPUMEHEHHUHM B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieueHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUIUMHUCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENIbHAST MOJICKYJIsSpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MousipHass macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHrne pu3nuecKux (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUM, HAOII0IeH e
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (), usydenme crocoGoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U  OIMHCaHue
pEe3yIbTAaTOB MPOBEJICHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOMydYeHHs] KHCIOpojaa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kucioponaa B mpupoae. O30H — almoTpornHas MOIU(HUKAIAS
KHCIIOPO/JIa.

TermmoBoit >(PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »nsnemeHT M mpocroe BemecTBO. HaxokaeHue BoJIopoJa B IMPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTtBope. XuMuyeckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B MpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPE/IEIICHUE COACPKaHMsl KUCIOPOoJa B BO3IyXe, MOJyuYeHHE, COOMpaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xXumuueckux osnemMeHtos J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 yYacTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. [loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPTraHHMYECKUX BEIIEeCTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE W XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoit KucinoTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (HU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHBI aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
dbuznueckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJYYCHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUsS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJy4YeHue, CoOOMpaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHWJIMKaT-UOHbl M MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (11), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypchl.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMHU W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HCCIIeIOBATENbCKON, TBOPUECKOW W JAPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpeoi, O posu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTHYECKU LIETIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B COCTaBC MeTaHpeﬂMeTHBIX pe?,YJ'IBTaTOB BBIACIAOT 3HAYUMBIC IS (1)0pMI/Ip0BaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/IZ HUCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOTO MBINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOH peakuud — TpU pElIeHHH Y4eOHO-
MO3HABATENIBHBIX 3a/la4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBISIBJIIATH OGH.IPIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJIe,Z[CTBeHHLIe CBiA3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.
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yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yudéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBINOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
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00ydJaronMMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUM, crenuduueckue mis

OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATUS «MJIaBHas moarpynmna (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», mManble U OoiblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
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BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  NO3HaHUS  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIMSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB 10 MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeaMETHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUN: XUMHUYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMS, pEeaklUWd HMOHHONO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUu, NPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHUS (OpMya BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iNyaTh MOHATHS «rJaBHas mnoxarpymmna (A-
rpynmna)y u «mnobouyHas mnoxarpymnmna (b-rpynma)», Mamble W OONbLINE TMEPHOMBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
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OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B Mpejesiax MajbIX MEPUOJIOB U TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ (dexTy, 10 U3BMEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYecKkrne XUMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIC U COKpAIIEHHBIC YPaBHEHUSI PEaKUi MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHil,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BEIIeCTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYMCIISATh OTHOCUTENBHYK MOJIEKYJSIPHYIO U MOJIIPHYEO MAaccChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM PEeaKIuu;

coOMoIaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOM TIOCYJIOM U J1abOpaTOPHBIM
o0opylloBaHHEM, a TaKXKe MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAU€CTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, Ccynb(ar-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOMINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IeHHEe, CHCTEeMAaTH3allhi0, BBIABICHUE MPHUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4YHBIE METOABl TO3HAHWS — HAOMIOJEHHWE, W3MEPEHHE, MOJICITUPOBAHHE,
HKCIIEPUMEHT (peanbHBIN u MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn

18



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' Py - ~eP https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 uX COCAUMHCHUA

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

Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST
. bubnuoreka [JOK
3.1 Obmpe cBOHCTBA METANIOR S https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 15
aXHEHNIINe METAJUIBL U UX COSTUHEHUS httos://m.edsoo.ru/7fA13636
Htoro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerecTBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnmorexa [JOK
' t P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METO/IAX O3HAHUS B XUMUHU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 1 bubmorexa [JOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»

5 dOu3nYecKre U XUMUYECKUE SBICHUS. 1 bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa

7 IIpocThie U ClIOXKHBIEC BEIIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK

8 A 1

TOMBT H MOJICKYJIBL https://m.edsoo.ru/ff0d2a6c

9 XUMUYECKHUE DIEMEHTHI. 3HAKH 1 bubmuorexa [JOK

(CMMBOJIBI) XUMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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bubmuorexa [JOK

10 A -
TOMHO"MOTICKYJIAPHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
11 Xumuueckas popmyia. BareHTHOCT bubmmorexa [JOK
puyza. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
12 OTtHocCuUTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 10J1s1 XUMHAYECKOI0O bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
14 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
15 [Ipu3Haky U yciioBHs NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHWMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonmdecTa, Macchl
17 BEIIECTBA 110 YPaBHEHUSM XUMUYECKUX bubmmorexa [OK
n . P https://m.edso0.ru/ff0d5708
peakuui
Knaccudukanmsi XuMuueckux peakimia
18 (coenrHEHMUSI, PA3IOKEHHS bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne u bubmmorexa [JOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas pabota Nel mo Teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
21 AHanu3 KOHTPOJIBHOM paboTsl. Bo3myx bubnnorexa [JOK

— cMech razoB. CocraB BO3yXa.

https://m.edsoo.ru/ff0d448e
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Kucnopox — anemeHT u npocroe
BenrecTso. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22
KHCIOPOJA (PCAKLIHH OKHCIICHILA, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI oTy4YeHusT KUCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, SK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUUYECKHUX PEAKIIHUIX
TormnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonyyenne u cobupanue KUciIopoaa bubmmorexa LHOK
M N p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o Teme bub6nuorexa [IOK

«Ilonydyenue u cobupanue BO0poa,

https://m.edsoo.ru/ff0d4f42
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HU3y4YECHUE Er0 CBOMCTBY

32

Momsipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
0 MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenust 005EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peaKtt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 dOu3nvecKrue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstre 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 1 HEHAChI peHHLII; acTBOpbl. MaccoBas bubmmorexa [OK
B P P https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «ITpuroroBiieHrEe pacCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
AHann3 KOHTPOJIbHOM pabOTHI.
40 Oxcuibl: cocTaB, KiIaccUUKaIISL bubmmorexa LIOK
BT ’ s https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tony4eHre U XUMHUYECKHE CBOMCTBA
bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnoco((SI,II) HIz)Hy‘{)eHI/ISI, XI/IMI/I‘IZEKI/IC bubmmorexa [JOK
. https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoteka [JOK
49 O06o00611eHre U cucTeMaTu3alus 3HaHu! httos://m.edsoo.ru/00ad9ch?
KonTtponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubmmorexa [OK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUN
AHanu3 KOHTPOJIbHOM padoThl. [lepBrie
51 MOMBITKU KJIACCU(PUKALNU XUMUYECKUX bubnnoreka [JOK
anemeHToB. [IoHdTHEe 0 rpynmnax https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
59 [Tepunonnueckuii 3aKoH U bu6mmoreka [JOK

Hepnonnqecxaﬂ CHUCTEMAa XUMHNUYECCKHUX

https://m.edsoo.ru/00ada52¢
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anemeHToB /1. . Menaeneena

53 [lepuoapl, rpynmsl, MOATPYMIIIbI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnunoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [leprnoanueckoit Bubmaorexa ITOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3unauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAayKu U npaktuku. /1. 1. bubnuorexa [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMUYeCKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XuMu4ecKas bubnuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneHs okuCIeHiA https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK

peaxkuuu

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

64 OKUCINTENN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue atoma. XUMHUYECKas CBA3b» https://m.edsoo.ru/00adb486
AHanu3 KOHTPOJIBHON pabOTHI.
66 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 bubmorexa LIOK
https://m.edsoo.ru/00adb33c
o Kypcy 8 kinacca
bubmuorexa [JOK
7 T 1
6 0210Basl KOHTPOILHAs paGoTa https://m.edsoo.ru/00ad9cb?2
Pese 1 ypok. Perrenue 3amad 1o
68 XHMIEE:;I?I//IIAZP I;BHeIII{II/I:I{l\I:[I KO?II/:-I:CTBO 1 bubmorexa LOK
yp ’ https://m.edsoo.ru/ff0d61c6
BEILIECTBA.
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
[1]
JI:[;-H Tewa ypoxa Bcero Kontpoakueie  Ipaxruecikue fll:;:eﬂﬂﬂ sg[?al;(;i:fenbﬂme
padoThI padoThI pecypen
[lepuoanueckuii 3aK0OH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XuMuuecKux 1 bu6mmoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
KonTponsHnas pabora Nel no Teme

6 «IToBTOpEHNUE U yriayOsieHue 3HaHuM 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca»

AHanIn3 KOHTPOJIbHOM paboTHI.

7 ITonsiTHE O CKOPOCTH XUMHYECKOU 1 bubnnoreka [JOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIUIX

3 [TonsiTHEe O XUMHYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@DakTOpHI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHYECKON PEAKLUH U ITOJIOKEHUE
XHMMHYECKOIO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble bubmorexa LOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIINA bubmorexa LIOK
yp peaKdl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHACIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmorexa HOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmorexa HOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsiTHE O THAPOIN3E COJIEH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3 AL bu6mmoreka [IOK
15 N
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o treme
17 «DIEKTPOIIUTAYECKAS TUCCOIINALINS bubmorexa LIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
AHanu3 KOHTPOJILHOU paOOTEHL.
P P bu6mmoreka [IOK
18 OO011ast XapaKTepUCTHKA TaJIOT€HOB.

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

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

XnopoBogopoa. ComsiHast KUCIIOTa,

bu6mmoreka [IOK

19 XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
Y https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
20 «IlonyuyeHue coNTHON KUCIOTHI bubmmorexa [JOK
d . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Boruncnenus mo ypaBHEHUAM
21 XUMWYECKUX PEAKLIUNA, €CIN OQUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnmnorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKaIIUE B
OCHOBE IIPOMBIIIIIEHHOT'O CI0c0o0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIeH cpelibl COeAMHEHUSIMU
cepbl
27 Brrancienne MaccoBoii 101 BBIXOa bu6mmoreka [IOK
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IPOJYKTa peakLuu

https://m.edsoo.ru/00adec8a

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, pacripocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeab
XMMHYECKHUE CBOMCTBA
AMMUak, ero ¢puznueckKue u

29 XUMUYECKHE CBOWCTBA, IMOJTyYEHUE U bubmorexa HOK

’ Y https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «ITonyyenne aMMuaka, U3y4eHHe ero bubmmorexa LTOK
) 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCI0Ta, e€ (PU3NIeCKue U bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 oOpeHui. XuMHU4YecKoe bubmmorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

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

p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, TOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B

PO, Pactipoctp bubmuorexa [JOK

35 npupoe, Gu3ndeckue 1 XUMHYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupsl yraepoaa, ux Gpuandeckue u
XUMHUYECKHE CBOMCTBA.

bubmuorexa [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHIOoM yriaeposa (1V)
37 YronbHas KUCIOTa U €€ Coln bubmmorexa [JOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "[lonyueHue yriaekuciioro rasa. bubnnorexa [HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaibHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa LOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoa
. bubnuorexa [JOK
40 Kpewnii it ero coennieris https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune
41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«Baxnenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTpoasHnas padora Ne3 no teme
42 «BaxxnHenme HeMeTaluIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
AHann3 KOHTPOJIBLHOH paboTHI.
OO0m1as XxapakTeprucTUKa XUMHIECKUX
43 AJIEMEHTOB — METAJIIOB. bubnmoreka [JOK

Mertamnueckas CBsI3b U
METAJNINYECKask KpUCTAITMYECKast
pemérka. PuU3n4eCcKue CBOMCTBA

https://m.edsoo.ru/00ae103e
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MCTAJIJIOB

XUMHWYECKHUE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUUECKUAH PsL Bubmaorexa ITOK
pOXHM A https://m.eds00.ru/00ae1156
HANPSDKEHUH METaIOB
OO0mme crnocoObI MOTyYEHUS
MmeTtauioB. CruiaBel. Beraucienus mo
45 ABHEHUSIM XHUMHUYECKUX PEaKIi Bubmaorexa ITOK
yp peartu, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJCPIKHUT
IPUMECH
46 IToHsaTre 0 KOPPO3UU METAILIOB bubnnorexa [IOK
PP https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47 eJIo € MeTall
Ilenounpie MeTab! https://m.edsoo.ru/00ael4b?2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ael4b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkneiimme coenuHEHNS KaJIbIIUI bubmmorexa LHOK
8 B https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HaHUU
59 JKEcTKOCTh BOABI U CITIOCOOKI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XKEcTKoCTL BOABI M METOEI €€ bubnmorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 N —— bubmuorexa [JOK

https://m.edsoo.ru/00aelc64
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55 AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIM JKeJe3a bubnunoreka HOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALMS
3HAHUH
[TpakTuueckast pabota Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«Baxnenme MeTaJJIbl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brrancnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJUH U3
50 peareHToB JlaH B U30BbITKE WIN bubnnorexka [JOK
COIEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peakiuu
61 O06o0011eHre U cucTeMaTH3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BakHeWIe MeTaUTbl B UX
COCTMHCHUS
AHann3 KOHTPOJIBHOH pabOTHI.
63 BemecTBa 1 MaTrepuaisl B bubnnorexa [IOK
. https://m.eds00.ru/00ae3f50
MTOBCETHEBHOM KU3HU YEIOBEKa
64 XVMHYECKOE 3arpsi3HEHUE bub6nuorexa [IOK

OKPY’KaIOIIeH cpeibl

https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B penienuu 1 bubmumoreka [IOK
9KOJIOTUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270

66 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HaHMM 10 Kypcy 9 kiacca https://m.edsoo.ru/00ae0dOa

bubnunoreka [HOK
o7 T'onosas koTposbias padora L https://m.edsochru/OOadbSSC

68 Pe3epBHblii ypok. Pemenue 3amad no 1 bubnunoreka [HOK
XUMUYECKUM YPaBHEHUSIM https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«3narenscTBo «IIpocsemenue»
» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInOHEpHOE

obuiectBo «M3narenscTBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., Aurykosa A. B. HactonbHast KHUra yunTesns.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Terpaap ans 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX
pabor. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 knacey». M.: lpoda, 2022.

3. lNabpuensu, O. C. Meroanueckoe nocodue k yueouuky O. C. 'abpuensna « Xumusi». 8
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. Tabpuensn, O. C. Meroanueckoe nmocooue k yueonuky O. C. 'abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol k yueOHuky O. C. I'abpuensna « Xumus. 8 kimacey :
Meroandeckoe mocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosnornyeckue kaptol K yueoHuky O. C. 'abpuensna «Xumus. 9 kimace» :
Metoandeckoe nmocoodwue / JI. 1. Acanoa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KonTponbHbie U mpoBepouHbie padboThl Kk yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

JaHHbIE

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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http://www.chemnet.ru I"azeta «XuMus» U CalT IS yIUTENS « S MOy HA YPOK XHUMUH»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas KOMIEKIHs « XHMHUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCIIEPUMEHTBI:
xumust. Komtekiust Poceniickoro 061ieo0pa3zoBaTebHOr0 mopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickast ouMnuaza MKOILHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUSL: SJIEKTPOHHBINA YICOHUK JJISI CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBIH yU4COHHK

http://www hemi.nsu.ru OTKpbITHIi KOJUTEIK: XUMHS

http://www.chemistry.ru JlucraHunoHHast OJTUMITHAA 10 XMMHUH: TEICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT
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