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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpecOOBaHW K pe3yJbTaTaM OCBOCHUS OCHOBHOH
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHOl paboueil mporpammsl
BOCIIUTAHUS U C YYETOM KOHIEMIUN MPENOAABAHUS YUYCOHOTO MPEAMETA « XUMUSD»
B 00pa3oBaTeibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAET NPEACTABICHUE O MENX, OOIICH CTpaTeruu
OoOyYeHMs, BOCHHMTAHWS W PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMM YUEOHOTO
npeaIMeTa,  YCTAHABIMBACT  O0S3aTEIBHOE  MPEIMETHOE COJIEPKAHUE,
OPEIyCMATPUBAET PACHPEACIICHUE €ro MO KIaccaM M CTPYKTYPUPOBAHHE MO
pas3jenaM W TeMaM MpOorpaMMbl MO XWMHWH, OMPEACISIET KOJIMYECTBEHHBIC M
KAUECTBCHHBIE XapPaKTEPUCTUKA COAEPKaHUs, PEKOMEHTyEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM € YYETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM y4e€OHOrO MpoIecca, BO3PACTHBIX
O0COOEHHOCTEH  O0OyYaromuXcsi, ONPEAeaseT BO3MOXHOCTH MpeaMeTa IS
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUN K
pe3yJsibTaraM 0Oy4YeHHS] XMMUHU HA YPOBHE 1IEJICH N3yUYeHUs MPEAMETA U OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEILHON ACITENPHOCTH OOYYarolerocss MO OCBOEHUIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XHUMHM CITy>KUT OCHOBOH Juisi ()OPMHUPOBAHUS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MpeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
pPOJIb UrPatOT (POPMUPYEMBIC XUMUEH MPEACTABICHUS O B3aUMOMNPEBPALICHUIX
SHEPrUd M 00 BBOJIOIMU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TI00anbHBIX
npo0IeM YCTOMYMBOIO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, DSHEPreTHYECKOM,
MUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUS.

H3yueHne XuMuu:

CHOCcOOCTBYET — peanu3aly  BO3MOXHOCTEH  JJis  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJITYPhI IMYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMUPOBAHWE MBINUICHUS U TBOPYECKMX CHOCOOHOCTEM
oOy4YaronMxcsi, HABBIKOB KX CAMOCTOSITENIBHOW  Yy4EOHOW  JESATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATENBCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHAIEHOHN JACATEIBHOCTH,

3HAKOMUT CO CHEHU(UKOM HAyYHOrO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJTOCTHOTO B3IJIs/1a HA €IMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBECHHBIM
3TanoM B (POPMHUPOBAHUHU ECTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYarOIUXCs;



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBjIcHHWs B OOYYEHUM XWMHUM OOECHEUYMBAKOTCS CIECUU(PUKON
COJEP)KaHUsl  y4eOHOrOo  MpEeaMEeTa, KOTOPBIA  SBISETCS  TMEAArOTHYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro o0pa3oBaHUs OPUEHTUPOBAH HA
OCBOEHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSATUH XHMHH, OCHOB
HEOPraHWYeCKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKO XNUMUHU.

CtpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMoAxXoAa K €€ m3yueHuro. COAep)KaHHUE CKIAABIBACTCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuM30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro ypoBHS:

— @TOMHO--MOJIEKYJIAPHOTO YYEHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHyeCcKkre 3HAHHWS PACCMATPUBAKOTCA HA OCHOBE JMIUPUYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (PAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBIIOJNHAS (YHKIMM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS W IOJYUYEHHS
MU3YYaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAaHUs B Hayke. M3yueHuMe XMMHUM NPOUCXOIUT C IMPHUBJICUYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpPY>KaOIUH MUPY,
«buonorus. 5-7 knacce» U «DuU3uKa. 7 Kiracey.

[Ipy W3ydYeHMH XUMUM OPOUCXOOUT (OPMHUPOBAHME 3HAHWUI OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBL.
3amaya y4yeOHOrO MpeAMETa COCTOMT B (POPMHPOBAHUM CUCTEMBI XMMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHWI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKH, B



NpuOOIIEHMM K Hay4yHbIM METOAaM [MO3HAHWS MpM M3YYEHHMM BELIECTB U
XMMHYECKMX peakiui, B GOPMMUPOBaHMM 1 Pa3BATHM MO3HABATE/BHLIX YMEHUH 1
X TMpUMEHEHMM B Y4eOHO-NO3HABATENHLHOW U yueOGHO-UCCNea0BaTENLCKOIA
AeqTeNbHOCTH, OCBOEHMM MpaBu/ 6e30MacHOro O6palleHusi C BellecTBamM B
NOBCEHEBHOW >KU3HM.

[py “3yyeHMM XMMHMM Ha YPOBHE OCHOBHOIO 06uiero o6pasoBaHusi BaKHOE
3Ha4YeHue Npruodpenu Takue Lenm, Kak:

— (¢opMUpOBaHME WHTE/NNEKTYaJIbHO pPa3BUTOW JIMUYHOCTH, TOTOBOM K
camMo06pa3oBaHuI®, COTPYAHHUYECTBY, CAMOCTOSTENBHOMY MPUHATHIO PELUEHUR,
CMOCOOHOM afanTUPOBaTbECA K OBICTPO MEHAIOWMMCH YCIOBUAM YXU3HH;

— HanpaBleHHOCTb OOy4YeHUS! Ha CUCTEMaTM4ecKoe mpuobleHue
00yHalommxca K CAMOCTOSITENIBHOM TMO3HABATENbHOW [EATENbHOCTH, HAy4YHLIM
MeTojam Mo3HaHus, (POpMHUPYIOIUM MOTHBALMIO ¥ PasBUTHE CMOCOOHOCTEH K
XUMUM;

— obecneyeHune yCnoBUiA, CNOCOOCTBYHOLMX MPUOOPETEHNIO OBYYAOUMMUACA
OfbiTa PasHOOOPa3HOWM AeATeNbHOCTH, MMO3HAHMA ¥ CAMOMO3HAHMA, KIOYEBbIX
HABBIKOB (K/THOHYEBBIX KOMMETEHLWI), MMEIOWMX YHUBEPCANBHOE 3HAYCHHE A/
pasnMYHbIX BUOB AEATENbHOCTH;

— (¢opmupoBaHue o0lleli (PYHKUMOHANBHOW W ECTECTBEHHO-HAYYHOI
rpaMOTHOCTH, B TOM HWC/lE YMEHMH OOBACHATE ¥ OLEHUBATH SABJEHUSA
OKpY>Kalowmero Mupa, UCMONb3ys 3HAHWMS M OMbIT, MO/NyYeHHbIE MPU U3y4YeHUU
XMMHMM, TPUMEHNATb MX MpU pEeLIeHMM Npo6neM B MOBCEAHEBHOW XW3HKM U
TPYLOBOW AeATENHHOCTH;

— (opMupoBaHue y o0OOyyalOLMXCH TYMAHUCTHUUYECKMX  OTHOLIEHWA,
NMOHMMAHMA LIEHHOCTH XWMWYECKMX 3HAHMW [ BbIpabOTKM IKOMOTMHECKH
LienecooOpasHoro mMoBeAcHUst B ObiTYy M TPYAOBOW [eATENbHOCTM B LEAAX
COXpaHEeHHMsA CBOETO 30POBbA 1 OKpY>XXatowed npupoaHoO#k cpesbt;

— pa3BuUTME MOTUBALMM K OOyYeHMIO, CMOCOOHOCTE K CaMOKOHTpO/IO U
CAMOBOCTMTAHMIO HA OCHOBE YCBOGHWMS OOLICYENOBEYECKMX LEHHOCTEM,
TOTOBHOCTHM K OCO3HAHHOMY BbiOOpY Mpo(wns ¥ HAMpaBNCHHOCTU AANbHeMLLero
00yHeHuS.

Ob6uiee 4uCNO YAcOB, OTBEAEHHBIX [J11 M3YUYEHHMS XMMHMM HA YPOBHE
OCHOBHOI0 06111ero o6pazoBanusi, cocrapnsier 136 yacos: B 8 knacce — 68 yacoB (2
yaca B Hefleno), B 9 knacce - 68 4acoB (2 yaca B HEJIENIO).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posb XUMUU B SKMU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tema w BemiecTBa. MOU3NYECKME CBOWMCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAAaxX MO3HAHHMS B XMMUHU. UHMCTBIE BEIIECTBA U CMECH.
CrocoObl pa3eiieHUs CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKHE HJIEMEHThl. CHMBOIBI XUMWUYECKUX
3eMEHTOB. [IpOCTBIE M CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (Qopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cOCTaBa BellecTB. (OTHOCUTENbHAS AaTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectsa. Monib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHsS MACChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHUYECKHAX PEAKLMIA (COCTUHEHMS, PA3TIOKEHUS, 3aMELICHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padboThl B 1a00OpaToOpun U
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OO0OPYJOBAHHEM, U3YUEHHE W OMUCAHUE
(U3nYeCKUX CBOMCTB 0O0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
(dusznuecknx (TUIaBJICHUE BOCKA, TAasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJACHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKAJTMBAHHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOAeHNE U
OMMCAHUE TPU3HAKOB MPOTEKAHUS XMUMHYECKHMX peakumii (pa3sioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwisi, Pa3IOKEHUE TMIPOKCHIA
meam (11) mpu HarpeBanum, B3aUMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (1),
W3YYECHUE CNOCOOOB Pa3lelicHUs CMECEH: C MOMOIIBK) MarHuTa, (UIBTPOBAHHE,
BbIMIAPUBAHUE, AUCTUIUISALMS, XpOMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3yJIbTATOB  MPOBEACHHS  ONBITA,
WTIOCTPUPYIOIIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3m€MEHT W MPOCTOE
BenlecTBO. HaxoskneHuwe kueiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiictBa (peakumm ropeHus). Oxcuapl. [lpumenenne kucinopoga. CrnocoObl



NOJyYEHUsT KUCIOpOJa B JIaopaTopud M MPOMBINUIEHHOCTH. Kpyrosopor
KHACI0poa B mpupoe. O30H — aIOTPOINHAs MOAU(PUKALHAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMHUYECKUE YPaBHEHUS,
3K30- M JSHAOTEPMUYECKHE PEaKuMH. TOIUIMBO: yIroidb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3P (PEKTA, pa3pyLIECHAE O30HOBOTO CIIOS.

Bomopon — 3neMeHT W MpPOCTOE BELIECTBO. HaxoskaeHuwe Bomopona B
npupone, (U3MUeCKne ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyueHust. Kucmorel 1 comu.

MonsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMcTBA BOABL. Boma kak pacTBoputelib. PacTBOpHI.
HacellieHHBIE M HEHACBHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B NPHUPOAE U B XKM3HM YeNOBEKA. KpyroBopoT BOABI B IPUPOJAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUUCTKA NPUPOIHBIX BOJI.

Knaccupukaumsa Heopranmveckux coeamHeHuii. Oxkcuapl. Kiaccupukanms
OKCHZIOB.  cosicoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Du3nueckHe W XHUMHYECKUE
CBOICTBA OKCUAOB. [lonyueHne OKCUI0B.

OcHoBannda. Kiaccuukannus OCHOBaHMIA: INENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiatypa OCHOBaHui. DU3MYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KucioT. OU3NUYECKUE U
XUMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctw MetamioB H. H. bekerosa.
ITonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUE U XUMUYECKME CBOMCTBA COJEH.
[Tony4denwue coien.

['eHeTHYECKAs CBSI3b MEXKAY KIIACCAMU HEOPraHUYECKUX COCIMHEHUA.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE ONPEACIICHUE COACP)KAHUS KACIOPOAA B BO3AYXE, MOJYUYECHUE,
coOMpaHue, PACIO3HABAHWE W W3YYCHHE CBOWCTB KHCIOpPOAA, HAOIIOJICHUE
B3aUMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
NpEeKpalicHus TOpeHus (Mmokapa), O3HAKOMJIEHHWE C oOpa3uaMu OKCHIIOB U
OMMCAHUE WX CBOKMCTB, MOJyYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHHE
CBOUMCTB BOJIOpOAa (FOPEHME), B3auMOAEHCTBUE Bojgopoda ¢ okcuaom meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUJCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH pAacTBOPEHMUS BELIECTB C
pPa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBUE BOJBI C METAJNIAMU
(HaTpueM W KajablueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O0pa3llOB HEOPraHMYECKWX BEIIECTB PA3JIMYHBIX  KIIACCOB,
HAOOICHUE U3MEHEHHST OKPACKHW MHAMKATOPOB B PACTBOPAaxX KHUCIOT W WICTOYEH,
U3y4eHUE B3auMmojchcTBus okcupa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KUCJIOT € METaulaMH, pPeakUuil HEeWTpalv3aluy, IOJYYEHUE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeTajula APYrMM M3 PacTBOpa COIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 3a4a4 MO TeMme «BaxHelmme Kiiacchl HEOPraHWYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3NeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTIOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [leproanyeckas cucreMa XUMHYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuoaHas W AJIUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 35ieMeHToB 1. Y. Menneneesa. [lepuonasl
U Tpynmbl. OU3NYECKUH CMBICT MOPAAKOBOIO HOMEpPA, HOMEPOB MEpHOAA W
TPYIIIBI BJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHUe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnommueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro MmonoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTM HM3MEHEHUS paauyca arOMOB XWUMHYECKHX JJIEMEHTOB,
METAITNYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIIaM U IEpUoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnvecKoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4dé€HbI U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. TOHHAs CBA3b.

Crenenb  OkucieHHs.  OKHCIIMTENBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4yeHuEe OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
THAPOKCHAA IIMHKA € pPacTBOPAMHM KHCJIOT M IIEJIOYEH, NMPOBEAEHUE OIBITOB,
WUTKOCTPUPYIOLIMX ~ MPAMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  peaKLUil
(rOpeHue, peakuu Pa3IOKECHHS, COCTUHEHUS).

Mesxcnpeomemnuwie céasu



Peaymzanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYECHHM XMMHH B 8 Kitacce
OCYILECTBIISIETCS UYEPE3 HCMOJB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHM, TAK W TOHATHM, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTACIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0Wmme eCTeCTBEHHO--HAYYHbIE MMOHATHUS: HAYUYHBIHA (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(pUKaus, TMEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEND, SIBJICHUE.

®u3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIUI,
M30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKAN 3apsijl, BELIECTBO, TENO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, a3, (PU3NUYECCKUE BEIMYMHBI, €IUHULBI
MU3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/bl, CONHIIE.

buonorus: gporocuntes, npixanue, oruocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpANIBI, TOPHBIE TOPOIBL,
MOJIE3HBIE MUCKOIAEMBIE, TOIIIMBO, BOJHBIE PECYPCHIL

9 KUJIACC

BemecTBo 1 XuUMHYECKasi peakuus

ITepnoanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMCTB
XUMHAYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUONOB, Kaous, Kalblusd H WX
COCIMHEHUIA B COOTBETCTBHM C TMOJOKEHHEM 3JIEMEHTOB B llepuoamyeckoii
CUCTEME U CTPOECHUEM MX AaTOMOB.

CrpoeHHe BeIIECTBA: BHIABI XMMHYECKONW CBA3M. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTALIUYECKON PEIUETKHA U
BHUJA XUMHUUYCCKOM CBSI3H.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMHYECKHAEC
CBOMCTBA BEIIECCTB, OTHOCAIUMXCS K PA3JMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccupukanms XuMu4ecKnxX peakuuii o pa3auvHbIM NPU3HAKAM (110 YHCITY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMJIOBOMY 3(PPekTy, 1o
WU3MCHEHUIO CTETICHEH OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKIMH, TEPMOXUMHUYECKHE
VPAaBHEHUSI.

[TonsTe 0 ckopocTHm XuMUYeCcKoi peakuuu. [ToHsTHE 00 OOpaTMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakimsX. [IoHITHE 0 TOMOTNE€HHBIX U NE€TEPOrE€HHBIX
peakuusx. [lonsarue o karamuse. [IOHITHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAE HA CKOPOCTh XWMHYECKOW PEAKIMHA W IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE  PEAKUMU,  JJICKTPOHHBIA  OajilaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM peaKLmu. CocraBneHue  ypaBHEHUI



OKHCITUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI €  MCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dNEKTPOIMTAYECKON JUCCOLMALMHU. DIEKTPOJMTBI U HEAJIEKTPOIIUTHI.
Kartnonel, aHMOHbl. MexaHW3M JHUCCOLMALIMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHYECKOH CBsA3H. CTeneHp aucconnanni. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peakuyn MOHHOTO 0OMEHA. YCIOBHs IPOTEKAHUS PEAKIMI MOHHOTO OOMEHa,
NOJIHBIE W COKpAlIEHHBIE WOHHBIE YpaBHEHMs peakuuil. CBOMCTBA KHCTIOT,
OCHOBaHWI W CcONEii B CBETE MPEACTABICHUH 00 3IEKTPOIMTHYECKOM
aucconuanu. KauecTBeHHbIE peakuui Ha HOHBL. [IoHATHE O TUApONU3Ee CoMeil.

Xumuueckuii JkcnepumMenm:

O3HAKOMJICHUE C MOJCISMHM KPHUCTAUIMYECKMX PEIIETOK HEOPraHU4eCKUX
BCIIECTB — METAJIOB M HEMETAJIOB (rpadura W anmasa), CI0KHBIX BEIIECTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIUH
OT BO3JCHCTBHs pPa3IMUHBIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPONPOBOAHOCTH
PAcTBOPOB  BEIIECTB, MpoIlEecca JAUCCOLMALMM KUCIOT, IIEIOYEd W Ccoyei
(BO3MOYKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUANOB), TPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKUMid  MOHHOro  OOMEHa
(oOpa3oBaHMEe Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLMi
(ropeHue, peakuuu Pa3JIoKEeHHs, COCIMHEHMS ), PACIO3HABAHUE HEOPraHUYECKUX
BEUICCTB C TOMOINBKO KAYECTBEHHBIX pEaKkUWii Ha HMOHBI, PEIICHUE
SKCIEPUMEHTAIBHBIX 3a4a4.

HemeTta/uibl 0 X cOeAUHEHUSI

OO6mias xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKAE CBOMCTBA HAa MpPUMEpPEe  XJopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJIaMH, WIEJ0YaMu). XJIOPOBOJOPOI.
ConsgHasg KHCIOTa, XUMUYECKUE CBOMCTBA, MONYYCHHE, TPUMECHEHHE. JlelicTBHE
XJIOPa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeNIOBEKa. BakHeiimme Xmopuasl U HX
HAXOKICHUE B IPUPO/IE.

OOmast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpOoeHWE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHbBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepOBOAOPO, CTPOEHHUE, (PUBNUYECKUE U
XUMHYECKHAE CBOMCTBA. OKCHIBI CEPBl KAaK MPEACTABUTENNA KHCIOTHBIX OKCHIOB.
CepHass kHClIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHUCIOT M Chelu(HUUecKknue). XUMUYECKHE PEaKlWu,
JeKalpe B OCHOBE MPOMBINUIEHHOTO Cnoco0a TMOJYYEHHUS CEPHOM KUCIIOTHI
[TpumeHeHne cepHOM KUCITOThL. COMM CEPHOM KUCIOTHI, KAUECTBEHHAs PEAKLMs Ha



cynbar-uoH. HaxoxaeHue ceppl M €€ COCOAMHEHWH B MpUpPoAE. XUMHYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JO0XKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €TI0 MPEAOTBPAILCHHUS.

OOwmast xapakTepucTuka 31eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHBIC CTEMEHU OKUCIICHUS. A30T, PaClpOCTPAHEHUE B MPHUPOJE,
du3nUecKue U XMMHUECKUe cBONCTBA. KpyroBopoT a3oTta B mpupojae. AMMHAK, €ro
du3nUecKrue U XMMUYECKUE CBOMCTRA, MOTyUYeHUE U mpuMeHeHue. Colu aMMOHUs,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJOTa, €€ MOJydYeHHe, (PU3MUECKHME M XUMUYECKHE
CBOiWicTBa (00IME KAk MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MMHEPATIbHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpebl COEAMHEHUSIMHA a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3AyXa, MOYBBI M BOAOEMOB). docdop,
alnotrpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUUYECKUE CBOHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUUYECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YI00OPEHUIA.

OOwmast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPAKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAILMKM, PACMpPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKkCuasl yraepoaa, ux
¢u3MUecKue M XUMHUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMaTa, MNapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COU, UX (PU3NUYECKHE U XUMUUYECKUE CBOWMCTRA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TAJIEH, AllETUIICH, STAHOJ, MJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (YroJib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI MX NepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBIIUIEHHOCTH.
[ToHsTue 0 OMOMOTUYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCIKaX, YIIEBOJAAX — U UX
poJii B OKM3HM 4YENIOBEKA. MarepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XMMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHeHue. CoeaMHECHHUST KpeMHHUsi B mpupoje. OOume NpeAcTaBiacHUs 00
okcuae kpemHus (IV) u kpemuueBoi kucinore. CUIIUKATBI, UX UCMOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTU. BakHelIne CTPOUTENbHBIE MaTepUabl. KEPaMUKa,



CTEKJIO, IIEMEHT, OCTOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii JkcnepumMenm:

U3y4YeHUE 00PA30B HEOPraHUYECKUX BEMICCTB, CBOWCTB COJISHOW KUCJIOTHI,
NPOBEJACHUE KAYECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMOJEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPaXKAKOUIME (PUINYECKHME M XUMHYECKHE CBOWCTBA
TATOTCHOB M WX COEAMHCHUH (BO3MOXKHO MCMOIB30BAHUE BUICOMATEPUATIOB),
O3HAKOMJIEHWME C 00pa3lamu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpasiaMu  cepbl M €€  COCAMHEHUSMH  (BO3MOXKHO  MCIHOJIb30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHUE Tpoliecca OOYIIMBaHUs caxapa Mmoj ACHUCTBUEM
KOHLECHTPUPOBAHHON CEPHOM  KHUCJIOTBHI, M3YYECHHUE XUMHYECKUX CBOWCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, MTPOBEACHUE KAYECTBEHHOM PEeaKMK Ha CyJibdar-
WOH W HAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCIMHEHMH (BO3MOKHO MCHOJIB30BAHUE
BUJICOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POocHOpHBIX ya0OpEeHUH, NOayUYEHHUE,
coOMpaHue, PACIO3HABAHUE W HW3YYCHHE CBOWCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMi HA MOH aMMOHMS M (oc(aT-uOH U U3YUYCHHE MPU3HAKOB
WX IIPOTEKAHU, B3aNMOICHUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATECPUAIIOB),  HM3YYEHUE  MOJCICH
KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOUMU PACTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJy4YeHHE, COOMPAHUE, PACMIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHUE KAYECTBEHHBIX PEAKIMI HAa KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHHS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M UX COCTUMHEHUSY.

Metayuibl M HX COeTHHEHUSA

OO01mast XapakTepUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKeHUs B llepuoauyeckoil cucTeMe XUMHYeCKUX odnemeHtos I WM.
MenpeneeBa u cTpocHHst aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckas CBsi3b U
METAJIIMYECKass  KpPUCTAUIMYecKass  PEIIETKA.  DJNEKTPOXMMHUYECKUHA  Psin
HANPSOKEHUN MeTa/uioB. OU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CHocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBel (CTallb, YYTYH, AHOPATFOMUHUM,
OpOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arTOMOB, HAXOXKICHHUE B IPUPOJE.
Ou3nvecKre U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus W Kanus). OKCHIbL U



TMAPOKCUIBI HATpUs W Kanus. [IpUMEHEHWE IWIENOYHBIX METAUIOB W MX
COCIMHCHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYecKuxX dieMeHTOB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. OU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
W KanblMs. BaxkuHeilmme coenuHeHUs KanblMs (OKCWA, THAPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

AOMHHMIA: TIOJIO)KEHUE B [IepHOaMYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aToMa, HaXOXKIEHHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUA. AM(DOTEPHBIE CBOMCTBA OKCHA M TUAPOKCUAA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxXOKAeHHWEe B mpupone. PU3HYEeCKue U
XUMUYECKUE CBOMCTBA *kene3a. OKCHUIIbI, TMIPOKCUIBI U cojiu xkene3a (11) u sxenesa
(III), mx coctas, CBOMCTBA U MOJYYCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C 00pa3llaMd METAUIOB M CIJIABOB, HMX (PU3HYECKUMHU
CBOWCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUsl M HATpus C BOJOH (BO3MOKHO HCIOJIb30BAHAE BUACOMATEPHATIOB),
MCCIEN0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOYKHO  MCHOJIb30BAHWUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m sxeneza (III), menm (I1), HabMrOAEHUE W ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO HCIHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEI0OBAHUE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe « Baxkneime
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemecrtsa 1 marepuansl B MOBCEAHEBHOW JKHU3HM 4eloBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoie npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH Cpelbl (MpeacybHas JOMYCTHMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Poib XxMMuH B PEIIEHUN 3KOJOTHYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm:

u3ydyeHrue 0o0pasloB MATEpUaioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJAMEPHBIE
MaTEPUATIBI).

Mesxcnpeomemnuwie céasu



Peanuzaiius MeXOpeIMETHBIX CBSA3€l MPU M3yu€HUM XUMUU B 9 Kiacce
OCYILLIECTBIIIETCS 4Yepe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
NOHSATHUH, TaK U MOHATUMN, SBJISIOMUXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKJIA.

OO11Me eCTeCTBEHHO-HAyUHbIC TOHSITUS. HAayUHbIH (haKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, Kilaccu(ukalus, TMNEPUOAUYHOCTb, HAOIIOACHUE,
AKCHOEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJECIb, SIBJICHUE, MapHUKOBBIN
(P PeKT, TEXHONOT S, MaTEPUAITBI.

duzuka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TONbI, PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUI 3apsi, MPOBOAHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTa/NTHUECKast
peléTka, CrjiaBbl, (PU3MUECKUE BEIMYUHBI, €AUHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunres, apixanue, Omocdepa, 3KOCUCTEMA, MUHEPATBHBIC
y10OpEHU S, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbBIE BELIECTRA.

['eorpadus: atmocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
NOJIE3HBIE UCKOMAEMbIE, TOTTUBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YyJbTaTBl OCBOCHWSI MPOrPaMMBI  OCHOBHOIO OOWIETO
0o0pa3oBaHMsl AOCTUTAOTCS B XOAC OOyYEHUsST XUMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMA W JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, MPUHATHIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATM3ALMAN 00YYarOIINXCS.

JIMYHOCTHBIE ~ pPE3yJNbTAThl  OTPAKAKT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
pacuIupeHue OnbIiTa AEATENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

[IEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACIIEAWI0, MOHUMAHHUA 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CIMIOCOOHOCTH BIAJAETH JOCTOBEPHON WMH(poOpManuei o
MEPENOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUPa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEACTABIEHAS O COLMAIBHBIX HOPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW APYrux  BUAAX
JESATEILHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOHM MEATENBHOCTH MPU
BBITIOJTHCHMHA YYE€OHBIX, TO3HABATCIBHBIX 337a4, BBINOJHCHHA XUMHYECKHX
SKCIIEPUMEHTOB, CO3AAHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM y4eOHOU JEATETBbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBAPUILEA C TO3HALUHU
HPABCTBEHHBIX U MPABOBLIX HOPM € YYETOM OCO3HAHUS IMOCIEACTBHUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEICTABIIEHUS O BEIIECTBE M XUMHYECKON pPEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY VPOBHIO Pa3BUTHS HAYKH KU COCTABISAIOLIME
OCHOBY i1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA NPUPOIBI, B3aUMOCBA3SIX YEIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITIO3HAHUHM STUX 3aKOHOMEPHOCTEN,

[TIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHOM, MHPOPMANMOHHON W YMTATENBCKOM KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENBHOH pabOTel € y4YE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIANbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HW, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KM3HM, OCO3HAHHME MOCICACTBUIA U
HENPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpaleHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpya0BOro BOCIIMTAHUSL:

WUHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraM TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUH MPOJOKEHHST 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIEMHOM MTPO(ECCHOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAMMBIX YMECHHUN,
TOTOBHOCTB aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOE OTHOUICHHE K MPUPOJAE KAK HMCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE IEHHOCTH 30POBOTO U
Oe3omacHOro o0paza KW3HU, OTBETCTBEHHOE OTHOWIEHUE K COOCTBEHHOMY
(PU3NYECKOMY W TMCUXMYECKOMY 3J0POBBIO, OCO3HAHHME LICHHOCTH COOMIOACHUS
npaBIT O€30MACHOTO MOBEACHUS MPU PadOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU MU3YUYCHUU XUMUH, IS
PELICHNS 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIOM, I MOBBIIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWs TJO0OAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
SKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJAbTATOB BBIACISAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHPOBO33PECHUSI OOIICHAYYHBIE TIOHITHS (3aKOH, TEOPHs,
OPUHLAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLIECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETAX W MO3BOJIAIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATbHBIC YUEOHBIE NECHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJITAHUPOBAHWIO W OCYLICCTBICHUIO Y4E€OHOM
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

YMEHHS MCMOIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHHU
3HAHWA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUN NSl KJIACCU(PUKAUMKA XUMUYECKMX BEHICCTB M XUMHUYECKHX PEAKLUH,
YCTAHABIIMBATbL MPUYMHHO-CJIEJACTBEHHBIE CBSI3W MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIONIB3YEMBIE B XUMUH,
npeoOPa3OBbIBATH MIMPOKO MPUMEHSEMbIE B XUMUKM MOJCTBbHBIC TPEICTABICHAS —
XUMUYECKUA 3HAK (CMMBOJ 3JIEMEHTA), XUMHUYecKas (opMysia M ypaBHEHHUE
XUMHYECKOH PEaKIMH — IPHA PEMICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIbHBIX MPEACTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMHUUYECKUX BEHIECTB U XUMUYECCKUX PECaKLUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMECHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3aldA M MPOBEACHUIO
YUYCHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM MPOLECCa,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyIUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3MPOBATH W WHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOIYYAEMYIO U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs ~ JTUTEpaTypa XWUMHUYECKOTO COJACP)KAHHUS, CIPABOYHBIE
nocobust, pecypcbl WHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpPMaIHIO;



YMECHHE MPUMEHATH PA3JIMUHBIE METOJBI W 3aMPOCHl MPU MOHUCKE M OTOOpPE
uH(pOpPMAM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJIHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOTO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  WMCMOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPO aKTHBHOIO MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMATIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIACMBIE 3alaull  HECIOXKHBIMA CXEMaMH, JIHWarpaMMamu,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh W AaHAIM3APOBATH B Mpouecce Y4eOHOH W
UCCIICIOBATENBCKON NEATEIBHOCTH MHPOPMALMIO O BIMSHUM MPOMBIILIJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPY’KAIOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHbIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ juajora W (WIM) AUCKYCCHH) IO
CyHIeCTBY  OOCyKmaemMoii  Tembl, (OPMYIMPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKEHHOM 3a1a4;

YMEHHS  TPEIACTABIIATH  IMOJMYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOM
JEATEIbHOCTA B YCTHBIX M TUCBMEHHBIX TEKCTax, JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI MO UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO TPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATENIbHOM M MCCIICAOBATENbCKOM  NEATENIBHOCTH  NPU  PEUICHHUA
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COIMIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JICUCTBHM, OIPEACICHAE KPUTEPHUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasitTuBHbIe yHHBEpPCAJbHbIC y4eOHbIC AelicTBUS:

YMEHHE CaMOCTOSITEIBHO ONPEACTATh LEIH IEATEIIbHOCTH, TUIAHWPOBATH,
OCYIIECTBIATh, KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENLHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIBHBIX 33[a4, CAMOCTOSATENBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEUTOKEHHBIA  QJITOPUTM  AEHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € YYETOM
NOJTyYEHUsI HOBBIX 3HAHWMNA 00 M3ydacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHWBATHh COOTBETCTBUE IMOJIYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
UCIOJIb30BaTh U AHATM3UPOBATh KOHTEKCTHI, TPEAJaracMble B YCIIOBAM 3aaHHIA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIBHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOMIMMMCS HAYyYHBIE 3HAHUS, YMEHHS H CIOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHS», BUJbBI
JNEATENBHOCTA 1O  TOJIYYEHUKO HOBOTO  3HAHWSA, €r0  HMHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHX.

K xoHiy 00y4eHus B 8 k/iacce npeIMETHBIE PE3YIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMNXCS YMECHHMIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA SIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAs U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs 1
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAHHWE, COJIb, JJIEKTPOOTPULATEINBHOCTb, CTENEHB
OKHCIICHUSI, XUMUYECKas peakims, KiacCu(puKauus pPeakluidi: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUS, PEaKkuuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLIUN, TEIJIOBOH YPPEKT peaKkLnH,
PO aToOMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTallb, PaaUyC
aToMa, XMMUYECKasl CBSA3b, MOJISIPHAS W HEMOJSAPHAS KOBAJCHTHAs CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHMYECKUX TIOHATHA U
MPUMEHSITH 3TH TIOHATHUS MPUA OMMMCAHUY BEUIECTB M WX MPEBPALICHHIA;

e WCHOJB30BATh XUMHMYECKYIO CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BELIECTB U YPABHEHHUIN XUMUYECKUX PEAKLINIA,

e ONPEACIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKWCJIEHHsS  JJEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMUYECKON CBsI3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX,

e packpeiBaTh cMbich llepuommueckoro 3akonHa JI. M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX MMOJIOKEHUS B lIepHOaMYECKO cucTeMeE,
3aKOHOB COXPAHEHUs MAaCChl BELIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapaKTepu30BaTh TaOMMuHyt0 ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3JIA4arh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «modounas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XumMudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj Aapa, 00IIee YUCIO ICKTPOHOB
Y PACIPENEIEHNAE UX 10 JIEKTPOHHBIM CIIOSIM ),

KJIaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacCTBYHOLIUMX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEpPU30BaTh (OMUCHIBATh) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
PA3IAYHBIX KJIACCOB, MOJATBEPKIAsl OMMCAHKE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALICHUNA B
Pa3INYHbIX YCIOBUSX;

BBIUMCIIATh OTHOCUTENIBHYK) MOJIEKYJISPHYKD W MOJSPHYKO  MAacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XHUMHYECKOrOo JJieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OTNEPALMU MBICIUTEBHON NEATCIIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHWE, O00OOIICHHE, CHCTEMATHU3AIUIO, KJIACCU(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJICTBEHHBIX CBS3E€H — I M3YUEHHUS CBOMCTB
BCIIECTB M XWMHMYECKUX PEaKIMil, €CTECTBEHHO-HAYYHBIC METOJIbI
NO3HaHWs — HAOMIOJEHUE, M3MEPEHHUE, MOACITUPOBAHUE, SKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIEIOBaTh  IIPAaBAJIAM  TIOJB30BAHUS  XAMHUYECKOW  TMMOCYAONM W
7a00paTOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpallleHUs C
BCIIECTBAMH B COOTBETCTBUM € HWHCTPYKIUSMHA 10 BBITOJHEHUIO
71a00paTOPHBIX XMMHUYECKAX OMBITOB MO TOJMYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO#l JTOJEW PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB IIENOUYEN W KUCIOT € MOMOIIBI0 HHINKATOPOB
(;makmyc, peHoadTanert, METUIIOPAHK U TPYTHE).

K xoH1y 00y4eHus B 9 kjacce NpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XMMUYECKAs PEAKLMsI, XUMUYECKasi CBs3b, TETUIOBOM 3P PeKT
pEeaKUMHM, MOJIb, MOJIAPHBIA  O0BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH HOHHOIO
oOMEHa, KaTaM3arop, XWUMHUYECKOE pPaBHOBECHE, OOpatuMble U



HEOOpPAaTUMBIE PEAKIUN, OKHUCIIMTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
alyoTponus, aMm(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
METAJIJINYECKas), KPUCTAIUIMYECKAas peméTka, KOPpO3us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIBHO JOMyCTUMAs
koHuneHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHITHA W
MPUMEHSITH STH MOHSTHS MPUA OMUCAHWUHU BEUIECTB U UX MPEBPALICHUIA;
UCMOJb30BaTh XMUMHYECKYI) CHUMBOJIMKY JUISL COCTaBiieHUs (HOpMyIl
BELIECTB U YPABHEHHUIN XUMUYECKUX PEAKLINIA,

OTPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMIX Pa3MYHONO COCTABa, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCy COCAMHEHMI TO (opMmynaMm, BUJ XHUMUYECKOU
CBA3M (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3aps] HOHA MO0 XMMHUYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKMX COCIAWHEHWH, THI KPUCTALTNYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTBA,

packpeiBate cMmbica [lepuoamyeckoro 3akona JI. WM. MeHnneneesa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATh M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ilepmoanueckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB:
pa3nuuaTh MOHATHS «rJaBHas moArpynmna (A-rpynma)» W «moOovHas
noarpynna (b-rpynma)», Mameie W OONbIIAE MNEPUOJABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sAapa, OOIIee YUCIO DJICKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOMIKE
3aKOHOMEPHOCTH B M3MECHCHHH CBOMCTB 3JIEMEHTOB M MX COCAMHCHHIA B
npeenax MajlblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE PEeakuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO M3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHCHHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
NPUMEPAMU  MOJICKYJISPHBIX W HMOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XAMWYECKUX PEAKLINIA,

COCTaBJISITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN W COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETHYECKOM CBS3M MEXKIY BELICCTBAMH PA3IMUHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHWS XMMUYECKMX MPEBpAlICHUIl B Pa3IMUYHbIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEJBHYI) MOJICKYJSIPHYIO W MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o Qopmylie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIOAaTh  MpaBWJIa  MOJIb30BAHMS ~ XUMUYECKOW  MOCYAOH W
Ja00paTOpHBIM  O00OPY/JOBAHMEM, a4 TAaKXKe TMpaBWja OOpallEHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH T[O BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYECHUIO W COOMPAHUIO
ra3000pa3HbIX BEIIECCTB (aMMMAKa U YIJICKUCIIOTO rasa);

OpPOBOJUTH  PEAKIMU, MOATBEP)KIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3JIMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCHI-HOHBI,
KaTHOHBl aMMOHHS M MOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAax HEOPraHMUYECKMX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPAIMM MBICIIUTEIbHOW NEATETLHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOONICHWE, CUCTEMATU3ALMIO, BBISIBJICHUE
OPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBOMCTB BELIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl MO3HAHUS —
HAOJII0ICHUE, M3MEPEHKUE, MOJECIIMPOBAHUE, DKCICPUMEHT (peasibHbld U
MBICJICHHBIH ).



TEMATHUYECKOE TUVIAHAPOBAHUE

8 KJIACC
KonnuecTBo wacos
No HaunmenoBanme pasgenos u AnekTponubie (uudposbie)
KonTponsubie IMpakThueckne
n/n TEM MPOrPaMMbl Bcero obpa3oBaTeNIbHBIE PeCcypChl
padoThI paboTbl
Pa3pen 1. [epBoHAYANBHBIE XUMUYECKHE MOHATUSA
Xumua — BaxcHas 061acTb

L1 €CTECTBO3HAHUA U 5 ) Bubnunoreka [JOK

’ NPaKTUYECKON AeATeNbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BemectBa 1 xummnieckume 15 L Bunbonunortexa LJOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Wroro no pasgeny 20

Pa3nen 2. Baxxneiimme npeacTaBuTeNIn HEOPraHUYECKNX BelLEeCTB
21 Bo3sayx. Kucnopoyp. ITouatue 6 bubnuoteka LJOK

' 06 okcugax https://m.edsoo.ru/7f41837¢
22 Bogopoa.[Tonatne o kucnotax 3 1 Bubnuotexa LJOK

' 1 congax https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopbt. [ToHsiTue 06 5 1 1 Bubnuotexa LJOK

' OCHOBaHHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHbIE K1aCChbl 1 1 1 bubnnorexka LJOK

' HeopraHu4YecKnx CoefiuHeHu https://m.edsoo.ru/7f41837¢

Hroro o pasgeny 30

Paspnen 3. [Mepuoanwecknii 3akon 1 Meproan«eckas cucTeMa XuMuuecknx snevenTos [1. M. Menaeneesa. CTpoenne aTOMOB.
Xnmrueckas CBA3b. OKHCANTEIbHO-BOCCTAHOBN TR ibiibIE PEAKLAN



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

[Mepuoanuecknii 3aK0H U

31 [Mepnoanueckaa cucrema 7 Bbubnuorexa LIOK
' XuMuueckux snementos 1. U. httBs/im.edsoo.ru/7f41837c
Menpene-esa. CTpoeHue aroma
XumMuueckas CBsI3b.
3.2 OkucnuTensHO- 8 bubnmorexa LIOK
' httBs/im.edsoo.ru/7f41837¢
BOCCTaHOBUTENbHBIE PeaKLUn
Buonuotexa LJOK
Wroro rio paspeny 15 httPs/im.edsoo.ru/7£41837¢
Pe3epBHOE BpeMs 3 bubamorexa L[[OK
P P httBs//m.edsoo.ru/7f41837¢
OBUIEE KOMMMYECTBO YACOB I10 68

MPOIrPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KonnuecTso yacos JNeKTPOHHDbIR
HanmenoBanme pa3genoB 1 TeM (umdppoBbIe)
Ne n/n KouTponbusie | IMpakTnueckne
nporpaMmel Bcero obpa3oBaTeNbHbLIR
paboTbl paboTbl
pecypcol
Pazgen 1. BemjecTBO U XUMMUYECKHME peaKkLun
L1 [MoBTOpeHue n yrnybneHne 3HaHWi 5 1 Bu6nunortexa [JOK
’ OCHOBHBIX pa3fenoB Kypca 8 knacca https://m.edsoo.ru/7f41a636
L2 OCHOBHbIE 3aKOHOMEPHOCTI XUMUYECKMX 4 Bunbnnorexa [JOK
’ peaximi https://m.edsoo.ru/7f41a636
L3 OnexTponuTHYeCKas AUCCOoLiMaLus. 3 1 1 Bubnuotexa [IOK
' XHUMHUYECKne peakLuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasgeny 17
Pazaen 2. HemeTanneul 1 X coeuHeHust
21 OObuas xapaKkTepucTuKa XuMNYECKnX 4 1 Bbubnuortexa LJOK
' anemenToB VIIA-rpynnit. I'anoreHst https://m.edsoo.ru/7f41a636
OOb11as xapaKkTepucTnKa XUMNYECKUX
2.2 snementoB VIA-rpynnsi. Cepa v eé 6 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
COeAHeHUS
OOLas XxapaKkTepucTuka XuMNUeCcKnx
2.3 anemenToB VA-rpynnsi. A30T, pochop 1 nx 7 1 bubnuorexa LIOK
’ https://m.edsoo.ru/7f41a636
COeAvHeHHUSA
OOLas XxapaKkTepucTuka XuMNUeCcKnx
2.4 snemeHToB [VA-rpynmnbi. Y rAepos # 8 1 2 butnuorexa LIOK
' TPYMMBL. P https://m.edsoo.ru/7f41a636
KPEeMHU# 1 ¥X COSAMHEHNSA
Hroro o pasgeny 25



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

Pazgen 3. Metannel U UX coejuHeHus1

31 O61ue cBOVMCTBA METANJIOB

3.2 BaxxHeWume MeTaIbl U UX COEAUHEHNS

Hroro o pasgeny

Pazgen 4. Xumus 1 OKpyKaomasn cpega

4.1 Bewectsa 1 MaTepuansl B )XU3HM Yel0BEKa
Wroro no pasgeny
PesepBHoe Bpems

OBLIEE KO/IMYECTBO YACOB I10 I'TRROMPANIME

16

20

68

Bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

Bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

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

Bunbnnortexa LJOK
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




MNOYPOYHOE INMNMIAHUAPOBAHUE

8 KJIACC
KonnuectTBo yacos INEeKTPOHHBIE
Ne Hdata unpposbIe
TeMma ypoka Kountponsubie | IpakTnueckne
n/n Bcero ulydenmn | obpasoBaTenbHbIR
paboTsI paboTebl
pecypchl
1 [peamer xumun. Ponb XuMum B XU3HA L bu6nuotexa LJOK
yejioBeKka. Tena 1 BelllecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
[MousTHe 0 MeTofax NMO3HAHMUS B 1 Bu6bnnotexa [JOK
XAMHAK - 07.09.2023 | https://m.edsoo.ru/ff0d227e
INpaxTnaeckas pabora Ne 1 «Ilpasuna
paboTet B nabopaTropum 1 NpuéMmbI 1 bubnuotexa LJOK
obpatenus ¢ naboparopHbIM 12.09.2023 | https://m.edsoo.tu/fDd23dc
060pyAOBaHMEM» B
UucTbie BetecTBa 1 cmecu. Cnocobbl 1 Bubnnotexa [JOK
pasgenexus cMeceit 14.09.2023 | https://im.edsoo.ru/ifiDd26ca
[NpakTrueckas pabota Ne 2
«Pasgenexne cmece#t (Ha npumepe 1 bubnmorexa LIOK
19.09.2023 | https://m.edsoo.ru/ff0d28c8
O4MCTKHK MOBAPEHHOW CO/N)»
ATOMBI 1 MOSIEKY bl 1 bubnuorexa LIOK
Y b 21.09.2023 | https:/im.edsooifiDd2a6e
XAMUYECKHE dTEMEHThL JHAK1 1 Bubnuotexa LJOK
(CUMBO/BI) XUMUYECKMX /IEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
[MpocTeie 1 CNOXHBIE BelLleCTBa 1 butnnorexa LIOK
P B 28.09.2023 | https://m.edsoo.mi/fiDd2a6c
ATOMHO-MONE HOE y4eHue 1 bubnmorexa LIOK
KYIAPHOE Y4 03.10.2023 | hittps://m.edsoo.ru/ffod2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MOCTOSIHCTBA COCTaBa BELLECTB.

10 Xumnaeckaa popmyna. BaneHTHOCTb bubanorexa LIOK
phy 10.10.2023 | https://m.edsoo.ny/fiDd2eae
aTOMOB XMMU4ECKHNX 3/1€MEHTOB
1 OTHOCUTENBHAs aTOMHAsA Macca. Bu6nnotexa LJOK
OTHOCHTENBHAA MOJIEKY/ISIPHAs Macca 12.10.2023 | https://m.edsoo.1u/ffDd323¢c
1 MaccoBas JONst XMMUYECKOTO Bbu6nmuotexa [JOK
3JIEMEHTa B COEIMHEHUN 17.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konuuectso Beujecrsa. Monb. Bu6nuotexa [JOK
MonsipsHas Macca 19.10.2023 | https://m.edsoo.ru/ff0d5230
14 Ouznyeckne 1 XMMUYECKHNE ABJIEHMSI. Bubnuotexa LJOK
XuMuueckas peakiius 24.10.2023 | https://m.edsoo.tuw/fDd37fa
15 INpu3naku 1 yCnoBus MpoTeKaHus bu6nnorexa LJOK
XUMHMYECKHX PeakLiunii 26.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHWst MacCbl BElLECTB. Bbu6nuotexa LJOK
XAMu4eckne ypasHeHns 07.11.2023 | https://m.edsoo.ru/ff0d3b88
Boruucnenns Konuuec Maccbl
17 BeLLeCTBa Mo aBHeHm XUMUHUECKUX bubnmorexa [[OK
i B yP 09.11.2023 | https://m.edsoo.ru/ff0d5708
peaxuui
Knaccupukamma XuMuuecKnx peakiinii
18 (coe m?én ) A3N0XKeHUs Pt bubmmorexa LJOK
AMHEHAA, P ’ 14.11.2023 | https://m.edsoo.ru/fOd3£34
3amemerins, obMeHa)
M. B. JIoMOHOCOB — Yy4éHbliA-
19 SHLUKNO 0603’q eHue 1 bubnuorexa LIOK
HHrnoNEACT. L5000 16.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTeMaTM3aLmMA 3HaAHWIA
20 KouTtponwraa pabora Nel no teme bubnuotexa LJOK
«BewecTsa 1 XuMu4eckue peakLunm» 21.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bosayx — cmeck razos. Cocras Bbu6nnotexa LJOK
Bo3fyxa. Kucnopog — snemeHr u 23.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocrtoe BeulecTBo. O30H

dusnueckue 1 XUMMUYECKHUE CBOMCTBA

22 Kuciopoga (peakLyum OKUCIIEHNS] bubmmorexa [[OK
PoAa tpeaidi ’ 28.11.2023 | https://m.eds00.ru/fR0d4614
ropexme). [Tonstne 06 okcugax
Cnocobbl MonyyeHust KUCAopoaa B
23 naboparopum 1 MPOMbILLIEHHOCTH bubnuorexa LIOK
' 30.11.2023 | https://m.edsoo.ru/ff0d497a
[Mpumenenne kucnopoaa
TennoBo# 3 peKT XMMU4ecKoit
04 peakuwm, OHATHE O Bu6nuotexa [JOK
TEPMOXUMHAHECKOM YpPaBHEHU, 3K30- 1 05.12.2023 | https://m.edsoo.ru/ff0d4790
SHOTEPMHAYECKAX PeaKLUX
TonnuBo (He Th, YIOJIb 1 METaH).
25 3a ﬁsneéneq;os g cnoco6ml Zro Bubnmorexa LIOK
P AYx8, 07.12.2023 | https://m.edsoo.n/fiDddcda
npeAoTBpaLeHAN
INpakTuueckaa pabora Ne 3 no Teme
26 «[Tony4enue 1 cobupanue Kucaoposa bubnuorexa LIOK
' 12.12.2023 | https://m.edsoo.tu/fDd4ae?
u3y4eHue ero CBOMCTBY
27 Bogopoa — snemMeHT 1 NpoCcToe bubnuotexa LJOK
BeujecTso. Haxoxpaenne B npupoje 14.12.2023 | https://m.edsoo.ru/ff0d4dd0 |
28 OusnyecKne 1 XMMUIECKne CBOIICTBa Bbubnuotexa LLOK
Bopopoaa. [Ipumenenne Bopopoaa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [MousTHe 0 KUCNOTax U CONAX bubmorexa LIOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Cnocobbl monyueHus BOAOpOAA B bubonunotexa LLOK
naboparopumn 26.12.2023 |  https://m.edsoo.ru/ff0d4dd0
INpakTraeckaa pabora Ne 4 no Teme
31 «[Tonyuenue n cobupanue BOAOPOAA Bubnmorexa LIOK
y P 1OPoAg, 28.12.2023 | hitps://m.edsoo.ru/fOd4£42

usy4exue ero CBOACTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHsbiit 06bEM ra3oB. 3aKOH

Bbu6muotexa [JOK

32
Asoragpo 11.01.2024 | https://m.edsoo.ru/ff0d542e
Bbuucnenns 00bEMa, KONMYECTBA
33 BelllecTBa rasa o ero u3BeCTHOM bummorexa LJOK
i My 16.01.2024 | https://m.edsoo.ru/fFod55a0
KONMMYeCTBY BeLlecTBa Unu 00bémy
Bbruucnennst 00bEMOB ra3oB 1o
34 aBHEHMID peaKLMM Ha OCHOBE 3aKOHa buGmmorexa LJOK
yp . peak - 18.01.2024 | https://m.edsoo.ru/ff0d5708
00bEMHBIX OTHOLLICHMIA Ta30B
35 duznyeckne 1 XMMUYECKNE CBOIICTBA Bubnuotexa LIOK
BOJIbI 23.01.2024 | https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBauwii. [TonsTue 06 Buonnotexa LJOK
MHAMKaTOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactsoputents. HacbiljeHHble
37 u HﬁzHaCpreHHb[: ACTBOPbI a butnnorexa LIOK
“‘ PacTBOpEL. 30.01.2024 | https://m.edso0.ru/ff0d5b40
MaccoBast ons BeLjecTBa B pacTBOpe
IMpakTrueckas pabota Ne 5 no Teme
38 «[IpurotoBnexne pacTBOPOB C Bbu6nuotexa LJOK
onpeaenéHHON MaccoBo# Aoneit 01.02.2024 | https://m.edsoo.ru/ffDd5eba
PacTBOPEHHOIO BeELECTBa»
39 Koutponwraa pabora Ne2 no teme bubnuotexa LJOK
«Kucnopoa. Boaopog. Boaa» 06.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTas, Kaccupukanms, Bbu6nmnotexa LJOK
HOMEHKNnaTypa 08.02.2024 | https://m.edsoo.m/fiDd664e
IMonyuyeHue 1 XUMU4ECKHE CBOIICTBA
41 KUCMOMH{HIX, OCHOBHBIX 1 @M(OTepHbIX bubnuorexa LIOK
’ 13.02.2024 | https://m.edsoo.mu/tiDd664e
OKCHA0B
42 OcHoBaHUS: COCTaB, KiacCcupukarusi, bubnuotexa LLOK
HOMEHK/aTypa 15.02.2024 | https:/m.edsoo.iu/tDd67ca
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[MonyuyeHue 1 XMMU4ECKHE CBOIICTBA

Bbu6muotexa [JOK

43
OCHOBaHM 20.02.2024 | https://m.edsoo.u/iDd67ca
44 Kncnotsr: coctas, knaccudukarus, Bubnuotexa LJOK
HOMEHKNnaTypa 22.02.2024 | https://m.edsoo.tu/fiDdifiee?
45 [MonyuyeHue 1 XuMU4ECKHE CBOIICTBA bubnuotexa LJOK
KUCOT 27.02.2024 | https://m.edsoo.u/fiDdifee?
Conm (cpeqHuME): HOMEHKIATYpa,
46 cnocoéj rﬂm q)emm xnunqzzxne bubmmorexa LIOK
y y ’ 29.02.2024 | https://m.eds00.1uw/00ad9474
CBOMCTBa
INpakTnueckas pabora Ne 6. Pewenve
47 3KCNEepUMEHTANBHEIX 3a7a4 10 TeMe bubnuotexa LJOK
«OCHOBHBI€ KNacChl HEOPraHUuyeCKnx 05.03.2024 | https://m.edsoo.tu/00addh7c
coeAvHeHwMi»
48 eHeTnueckas CBSA3b MEXAY KlaccaMu Bu6nuotexa [JOK
HEOpraHU4eCKnx COeAMHEHU 07.03.2024 | https://m.edsoo.1u/00ad9a50
49 O606menne 1 cucCTeMaTu3aLis Bu6bnmnotexa LJOK
3HAHUH 12.03.2024 | https://m.edsoo.ru/00ad9cbh2
KonTponsras pabota Ne3 no teme
50 "OCHOBHbIE K1aCChl HEOPraHu4ecKnx bubnmorexa [[OK
\ 14.03.2024 | https://m.edsoo.ru/00ad%ela
coeguHeHwit"
ITepBbie nonbITKH KIaccHdKaLn
51 xmimecmx S1EMEHTOB. goﬁm 0 bu6nmorexa LIOK
19.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX 3/1EMEHTOB
[Mepuoanuecknii 3aK0H U
52 IMepunoagnteckas cucTemMa XUMIYECKAX bubnmnorexa LIOK
PHOA 21.03.2024 | https://m.edsoo.n/00ada52c
anementoB 1. . MeHeneeBa
53 [Mepuoakb: b, 10, Mbl bubnmorexa LIOK
PHOARL, TPYRMibL, MOATPYH 02.04.2024 | https://m.edsoo.ru/00ada52e



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenmne aTomoB. CoCTaB aTOMHbIX

Bbu6muotexa [JOK

54
sipep. U3otonni 04.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTpoHHBIX 060n04Yex
55 aTCI))MOB anememzs MNepuopnyeckoii bubnuorexa LIOK
pioa 09.04.2024 | https://m.edsoo.ru/00ada6be
cucrembl [I. I. MeHpeneesa
XapakTepucTuka XuMn4ecKoro
56 3/1IEMEHTa 10 €ro MoJI0XKEHMIO B Bu6nuotexa [JOK
[Mepuoanqeckoii cucreme . U. 11.04.2024 | https://m.edsoo.ru/00ada824
Meneneesa
3Hayenne [Mepuoagnueckoro 3akoHa
57 Ans pa3BUTUA Hayku 1 npaktuku. [, U. Bu6nuotexa [JOK
Menpgenees — yu€nbii, negaror u 16.04.2024 | https://m.edso00.1u/00adzaS6e
rpaxaaHuH
58 ONeKTPoOTPHULATENHHOCTH ATOMOB bubnuotexa LJOK
XUMUYECKUX 3/IEMEHTOB 18.04.2024 | https://m.edsoo.tu/00adaaibhd
59 HMonnas xumuueckas CBA3b bubnmorexa LIOK
23.04.2024 | https://m.edsoo.ruw/00adac34
60 KoBanenTnas nonsipHas XxuMuyeckas buonunotexa LJOK
CBSI3b 25.04.2024 |  https://m.edsoo.ru/00adaaibd
61 KoBanenThaa HenonsipHas XxuMuyeckas buonunotexa LLOK
CBSi3b 02.05.2024 | https://m.eds00.1u/00adaabd
62 CreneHb OKUCAEHUA bubnuorexa LIOK
07.05.2024 | https://m.edsoo.ruw/00adae28
63 OkucnuTeNBEHO-BOCCTAHOBHTENEHHE bubonunotexa LLOK
peakuum 14.05.2024 |  https://m.eds00.ru/00adb076
64 Okucnurenu 1 BOCCTAHOBUTENN buonnorexa LIOK
16.05.2024 | https://m.eds00.1u/00adb076
65 KouTtponwraa pabora Ne4 no teme bu6nuotexa LJOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoenune aTroma. Xumuueckas 21.05.2024  https://m.edsoo.tu/00adbi86
CBSI3b»
66 Pe3epBHbi#i ypok. O606ueHune 1 1 Bbu6onnotexa LJOK
CUCTEMAaTH3ALUA 3HAHWIA 23.05.2024  https://m.edsoo.iu/00adb33c
67 Pe3epBHbliii ypok. O606menne 1 1 bubnuotexa LJOK
crCTEMAaTHU3ALMA 3HAHNIA https://m.edsoo.1u/00ad9cbh?2
68 PesepBHbiii ypok. O606menue u 1 bu6nuotrexa LJOK
cucTEMAaTHU3ALMA 3HAHNIA https://im.edsoo.u/fDd61c6
OBLIEE KOMAMYECTBO YACOB I10 68

MPOIrPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ha CKOpPOCThb XUMAYIECKOw peakium 1

KonnuecTBo uacos NeKTPOHHBIE
Ne Hdata unpposbIe
TeMa ypoka Kontponsubie | IpakTnueckne
n/n Bcero U3yyeHms o6pasoBaTeNbHbIE
paboTsI paboTebl
pecypcnl
[Mepuoauueckmii 3aKOH.

1 IMepuoanueckan cucrema 1 bubnuotexa LJOK
XuMuueckmx snementos 1. U. 04.09.2023 | https://m.edsoo.1u/00adb5%e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUN
CBOWCTB XMMHYECKIAX 3/IEMEHTOB 1 bubnmorexa LIOK

X 06.09.2023 | https://m.eds00.ru/00adb6h6

nepBbix TPEX NEPUOAOB
Knaccumkaumsi 1 HOMEHKIaTypa 1 Bu6bnnotexa [JOK
HeOpraHM4ecKmx BelecTB } 11.09.2023 | https://m.edsoo.ru/00adb7e2
Buabl XuMUYeCKO# CBSI3M 1 TUMbI 1 bubnuotexa LJOK
KPUCTaIMUECKHX PeLléTok 13.09.2023 | https://m.edsoo.ru/00adbach
Koutponstaa padota Nel no teme
«[ToBTOpeHue 1 yrnyoneHwne 3HaHui 1 1 18.09.2023
OCHOBHbIX pa3fieNnoB Kypca 8 knacca»
Knaccupukanyms XxuMuiecknx 1 Bubnuotexa LJOK
peakuu¥ N0 pa3nUuHBIM NPU3HAKAM 3 20.09.2023 | https://m.edso0.ru/00adbcb0
[MoHsiTHE O CKOPOCTHM XUMUUECKOM

eakyum. [TOHATHE O TOMOTeHHBIX U 1 bubnuorexa LIOK
peaiyu. 25.09.2023 | https://m.edsoo.ru/00adbea
reTeporeHHbIX peakLnsax
[ToHsATHE O XUMUHECKOM

aBHoBecwu. PaKTo) BIIUgIOLL e 1 bubnmorexa LIOK
P ) pht, n 27.09.2023 | https://m.edsoo.ru/00adc28c



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

NMonoXxenne XuMmn4yeCKoro

paBHOBECHS
9 OkncnUTeNBHO-BOCCTAHOBATEMHEHE Bubnuotexa LJOK
peakuum 02.10.2023 | https://m.edsoo.ru/00adcade
Teopus AMEKTPONIUTUYECKOIA
10 mccr;)o ual m];p CunbHbie 1 cnaboie buGnmorexa [[OK
ANCCONatimi. 04.10.2023 | https://m.edsoo.nu/00adcd68
SNEeKTPONMUTHI
11 HoHHble ypaBHEHHUs peaKiiii bubnmorexa [[OK
yp peaxti 09.10.2023 | https://m.edsoo.m/00add448
XuMuueckue CBOMCTBa KMCIIOT U
1 OCHOBaHM# B CBeTe MpeAcTaBieHui Buonnotexa LJOK
06 3MeKTPONUTUYECKOIA 11.10.2023 | https://m.edsoo.tu/00add5d3
auccoLnaLnum
XuMudeckne CBOWCTBa CONeH B
13 CBeTe npeacTaBnexuii 06 bubnmorexa LIOK
- 16.10.2023 | https://m.edsoo.ruw/00add3h2
SNEeKTPONNTUECKOl AuccoLuaLm
14 [MousTve o rugponuse conei bubnmnorexa [[OK
AP 18.10.2023 |  hitps://m.edsoo.r/00add9ud4
15 O606menne 1 CUCTEMaTU3aLInSa Bbubnuotexa LJOK
3HAHUI 23.10.2023 | https://m.edsoo.ru/00addd12
[NpakTnaeckaa padbota Ne 1. EuGanorexa LIOK
16 P MESHTRTEH{BIX
«reicue kcrept 25.10.2023 | https://m.edsoo.ru/00addbfa
384049
Koutponwraa pabora Ne2 no teme
17 COAEKTPONUTHURCKAS AUCCOLMALIUA bubmorexa LIOK
P ' 06.11.2023 | https://m.edsoo.ru/00addec0
XuMa4eckne peakuuu B pacTsopax»
18 O6was xapakTepuCTHKa TaioreHOB. bubnuotexa LLOK
Xumn4eckne CBOMCTBa Ha npuMmepe 08.11.2023 | https://m.edsoo.ru/00addfe2


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xnopa
Xnoposogopog. ConsiHast KUC/OTA,

19 XUMH4ECKne CBOMCTBA, MOJyyeHune bubnmorexa LIOK
' 13.11.2023 | https://m.edsoo.mu/00ade104
npUMeHeHue
INpakTrieckaa pabora Ne 2 no Teme
20 «[Tonyuenne CONSTHOM KUCAOTbI bubnuorexa LJOK
N ' 15.11.2023 | https://m.edsoo.mu/00ade348
n3yyeHwne e CBOWCTB»
Bbruncnesns no HEHUAM
21 XMMHAYECKHUX pea[)c’:::; €C/I1 O[IUH U3 buonmorexa LIOK
' 20.11.2023 | https://m.edsoo.ru/00adedss
peareHTOB [jaH B u30bITKe
99 Obujas xapakTepucTHKa 3/1IEMEHTOB Buonnotexa LJOK
VIA-rpynnst 22.11.2023 | https://m.edsoo.ru/00adebda
AnnoTponHeie MOAUpHUKaLMKN Cephbl.
23 Haxoxpermne cepbl 1 e€ coefiuHeHni Bu6nuotexa [JOK
B npupoge. XuMuU4ecKkne CBOCTBa 27.11.2023 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoyg, cTpoeHue, Bbu6nuotexa LJOK
(pu3nyeckue 1 XMMUIeCKne CBOIICTBa 29.11.2023 |  https://m.edsoo.ru/00ade802
Okcuapl cepbl. CepHast KUC/IOTa,
25 @msmgecmz 7} xmanecxne Eubnnotexa LIOK
o 04.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHME
XAMUYECKHe peakiue, nexamme B
OCHOBE TTPOMBIIINIEHHOI® cnocoba
26 Nofy4eHUs CEPHOH KMCAOTHI. bu6nuotexa LJOK
XUMHUYECKOe 3arpsasHeHve 06.12.2023 | https://m.edsoo.ru/00adecBa
OKpYy»xatowe# cpeabt COSAMHEHUAMM
cephl
27 Borancnenne MacCoBO# 10K BSKXOAA Bbubnuotexa LJOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOAYyKTa peakuuu 11.12.2023 | https://m.edsoo.ru/00adec8a
Obujas xapakTepucTHKa 3J1IEMEHTOB
28 VA-rpynnisi. A30T, Bbu6onnotexa LJOK
pacnpocTpaHeHue B npupoae, 13.12.2023 | https://m.edsoo.ru/00adeeab
busnveckue n XuMmu4eckne CBoincTaa
AMMwnak, ero pusnueckue u
29 xnmnqt:me cq;oﬁc rofyyeHue u bubnuorexa [JOK
o4, nofty 18.12.2023 |  https://m.edson m/0REgFDO4
NpUMEHeHHUe
INpakTrieckaa pabora Ne 3 no Teme
30 «[Tony4yeHne ammuaka, U3y4eHue ero buonmorexa LIOK
y 3, 13y 20.12.2023 | https:/limediomrtu00ad#F180
CBOWCTB»
a1 A30THas KMUCNOTa, eé (pu3niecKne u Bubnuotexa LIOK
XUMH4ECKne CBOiICTBa 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnons3oBanue HATPaTOB 1 CONEil
aMMOHMS B KaueCTBE MUHEPANIbHbIX
32 yaoOpermii. XuMmuueckoe bubnnotexa LIOK
’ - 27.12.2023 | https://m.edso0.ru/00adf518
3arpsisHeHue OKpy Katowed cpepb!
CoeiMHEHUAMM a30Ta
dochop. Okc ocopa u
33 (bocg)o pﬂaa K;fnfra:b@[:sm(:?cxne u bubnuorexa LIOK
P 10.01.2024 | https://m.edsoo.ru/00adf68a
XMMUYECKne CBOWCTBA, MOJyyeHue
Ucnons3osanme GochaTtos B
a4 KayecTBe MUHEepalbHbIX yROOpeHMH. Bbu6nmnotexa LJOK
3arpsisHeHHue MPUPOAHON Cpepbl 15.01.2024 | https://m.edsoo.ru/00adfc20
docharamm
Yrnepopa, pacnpocTpaHeHHE B
35 npu 2 g gmsniec:(r:ae " XUMNYeCcKue Bubnmorexa LIOK
PHPOAE, 17.01.2024 | https://m edsoo.ny/00adfdoc

CBOWMCTBa



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Okcugpl yriepoga, ux Gpusuyeckue u

36 XHMMHMYECKHNE CBOWCTBA. bu6muotexa [JOK
Akonornyeckne npobiemsbl, 22.01.2024 | https://m.edsoo.ru/00adfebe
cBsizaHHbIE ¢ okcuom yrinepoaa (1V)

37 YronbHas Kucnora u eé conu bubnuorexa LIOK

24.01.2024 | https://m.edso0.ru/002e006c
[NpakTrieckaa pabora Ne 4 no Teme

38 "Tlony4eHue yrneKucnoro rasa. bu6nmnorexa LJOK
Ka4ecTBeHHaa peakiuuna Ha kapboHat- 29.01.2024 | https://m.edsoo.1u/00ae027e
MOH"

MepBonavanbHbIE TOHATHS 06
39 OpraHM4YecKmx BelllecTBax Kak O Bubnmorexa LIOK
P = 31.01.2024 | https://m.edsoo.r/00ae054e
COeJIJMHEHMSAX yriiepoza
40 Kpemuwii 1 ero coeguHerns bubnnotexa LIOK
P o 05.02.2024 | https://m.edsoo.ru/00ac080a
MpakTuueckas pabora Ne 5.

a1 PelueHwe skCnepmweHETELAMX 337124 Bbu6nuotexa LJOK
o Teme «BaxxHe#me HeMeTannbl 1 07.02.2024 | https://m.edsoo.ru/00acObf2
1X COEAUHEHUS»

Kontponbraa pabora Ne3 no Teme
42 «BaxHe#mne HemeTanmbl 1 UX bubmorexa LIOK
12.02.2024 | https://m.edsoo.1u/00ae0el8
COEANHEHUA»
O6was xapakrepucTika
XAMUYECKMX 3/IEMEHTOB —

43 MeTa/oB. MeTannumueckas CBsi3b U Bubnuotexa LJOK

MeTaJIMYecKas KpUcTanauyeckas 14.02.2024 | https://m.edso00.1u/00ae103e

pewérka. Pu3nyecKkmue CBOWCTBA
MeTannos



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

XuMuuecKkune CBOMCTBa METAIOB.

44 O NeKTPOXUMUHECKIH Ps bubmmorexa LIOK
P " paa 19.02.2024 | https://m.edso0o.ru/002e1156
HANPSXKEHU METaNN0B
Ob6umme crocobbl nonyyeHms
Metamnos. Cnnasel. Beraucnenms no
45 aBHEHMSIM XMUMHUYECKHX peakijnii BuGmmorexa [JOK
yp peaitiy, 21.02.2024 | https://m.edsoo.r/00ae1156
€C/T1 OJH 13 PEareHTOB COMAEPIKUT
npuMecH
46 IMoxsTHE 0 KOPPO3UKM METANJIOB buGnmorexa [[OK
PP 26.02.2024 | https://m.eds00.1/00ae1278
Bubnuotexa [IOK
47
Llenotmtie meranbi 28.02.2024 | https://m.edsoo.r/00ae14b2
48 Oxkcuppl ¥ TMAPOKCUABL HATPUS U Bubnuotexa LJOK
Kanus 04.03.2024 | https://m.edsoo.ru/00ael4h2
49 LilenouroseMenbHER MeTaIbI — Bbu6nuotexa LJOK
Kanbliuk 1 Mar{uit 06.03.2024 | https://m.eds0o.1uw/00ael5e8
50 Baxne#me coefiuHEHUA Kaablus bubnmoresa [{OK
A H 11.03.2024 | hitps://m.edsoo.r/00ae15e8
51 O6006menne 1 CHCTEMaT3aLns
3HAHUI 13.03.2024
52 JKécTkoCTb BOAbI 1 CIIOCOOBI €€ Bubnuotexa LJOK
yCTpaHeHusA 18.03.2024 | https://m.edsoo.ru/002ae1886
INpakTnaeckaa pabora Ne 6 no Teme
53 "XKECTKOCTb BOAbI M METOAbI €& bubnmnorexa LIOK
- 20.03.2024 | https://m.edsoo.ru/00aelaeB
yCTpaHeHus
" bubnuotexa LLOK
>4 Amiommenit 01.04.2024 | https://m.edsoo.ru/00aelcé4
55 AmdoTepHbIe CBOKCTBaA OKCHAA U bu6nuotexa LJOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

rugpokcuaa 03.04.2024  https://m.edsoo.u/00aelcb4
Bubnuotexa LIOK
> HKeneso 08.04.2024  https://m.edsoo.ru/00ae1dB6
57 Oxkcuapl, TMIPOKCUABI U COJIU KeJle3a Bubnuotexa LIOK
(1) u xxene3a (I1I) 10.04.2024  https://m.eds00.1u/00ae356
58 O606wenne 1 cucTeMaTu3aLmsa
3HAHM# 15.04.2024
[NpaxkTnyeckaa pabora Ne 7.
59 Pewerne sKCnepumMenHTaibibix 3a4a4 bubnuotexa LJOK
no Teme «BaXcHewuwwe MeTanabl 1 UX 17.04.2024  https://m.edsoo.ruw/00ae3ded
COEANHEHUA»
Beraucnerms rno ypasHeHusam
XUMHMYECKNX peaxuwid, eCnu OuH U3
60 peareHTOB fjaH B M30bITKE WU bu6nnorexa LJOK
cofiepxut npumecn. Boruncnenus 22.04.2024  https://m.edsoo.1u/00ae1750
MAaccoBO# 0K BbIXOAa MPOAYKTa
peaxuumn
61 O6006enne 1 cucTeMaru3atus
3HAHWUWA 24.04.2024
Koutponwraa pabora Ne4 no teme
62 «BaxxHewwe MeTanbl 1 Ux 29.04.2024
COeAUHEHUA»
63 Bewecrsa 1 maTepuasnsl B bu6nnotexa LJOK
MOBCEAHEBHOW XXMU3HK Ye10BeKa 06.05.2024  https://m.eds00.ru/00ae350
64 XuMH4ecKoe 3arpsasHeHue bubonuotexa LLOK
OKpYy>Karouje# cpepbl 08.05.2024  https://m.eds00.ru/00ae4270
65 Ponb xumum B peleHnn bubnuotexa LJOK
sKonornueckux npobnem 13.05.2024  https://m.eds00.iu/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHbliii ypok. O606menne u 1 bu6nmorexa LJOK
cUCTEMATH3ALMA 3HAHMIA 15.05.2024  https://m.edsoo.ru/00ae0d0a
67 Pe3epsHbiii ypok. O6061enune u 1 Bbu6onnotexa LJOK
cUCTEeMaTHU3aluA 3HAHUA 20.05.2024  https://m.edsoo.iu/00adb33c
68 Pe3epBHbiii ypok. O606menue 1 1 bubnuotexa LJOK
cUCTEMATHU3ALMA 3HAHMA 22.05.2024  https://m.edsoo.1u/00ad9ch?2
OBLIEE KOMMYECTBO YACOB 110 68

MPOIrPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumusi, 8 kimace/ Kysnenosa H.E., Tutosa .M., I'apa H.H., AkuimonepHoe
obmecTBo «M3narenbeTBo «IIpocBemeHue»
» Xumus, 9 knace/ Kysuenosa H.E., Tutora .M., 'apa H.H. AkiirionepHoe

obuiecTBo «M3aarenbcTBo «lIpocBeiieHne»

METOINYECKHUE MATEPUAJIBI UIA YUUTEJIA

Xumust. 8 knacc. Meroanueckoe mocodue

Xumusi. 3agaynvik 8 kinacc. Jleskud A H., Kyznenosa H.E. | JleBkuH A.,
Kysnenosa H.

Xumus. 9 kimacc. Meroauueckoe nmocodue

Xumus 9 knace. 3agaunnk. ®I'OC | Kysnenosa Hunaens EBrenseBHa, JIeBKUH

Aunton Hukoraesnua

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






