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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpaMMa mo XuMUHU JJIs1 0OYYAIONTUXCS C 3aJIEPKKON TCUXUISCKOTO
pazButusa (nanee — 3I1P) Ha ypoBHE OCHOBHOro 00IET0 0Opa3oBaHUSI COCTaBJICHA B
cooTBeTCTBHH C DenepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
ocHoBHOTO o01ero oopazoBanus (Ilpukasz Munnpocsemnienus Poccun ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHuctepcTBOM toctuiiuu Poccuiickoit ®Denepanuu
05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), OcHoBHOM 00pa3oBaTEIHLHON
nporpaMMoi  OCHOBHOTO 00IIero oOpa3oBaHusi OOy4alIMUXCS C  3aJeP>KKOMN
MICUXUYECKOTO pa3BuTHsl (0g00peHHOolN pemienueM @YMO no ob6miemy oOpa3oBaHUIO
(mporokon ot 18 mapta 2022 r. Ne 1/22)) (manee — AOOII OOO 3IIP), PaGoueit
porpaMMbl Y4eOHOTO TIpenMera «XuMmus», [IporpaMmoil BoCIUTaHUS O0YyYarOIIUXCS
NpH TOJYYCHUH OCHOBHOTO OOIIEro oOpa3oBaHMs, C YYETOM pPacHpeeiICHHBIX IO
KJaccaM  TPOBEpsSEeMBIX  TpeOOBaHWK K  pe3yjabTaTaM  OCBOCHHS  OCHOBHOM
o0Opa3oBaTeIbHOM MPOTPaMMBI  OCHOBHOT'O O0OIEro oOOpa3oBaHUS W JJICMECHTOB
coJiep>KaHus, MPE/ICTABICHHBIX B Y HUBEpCAIBHOM KoudukaTope 1mo xumuu, Konnenmmn
npernojaBaHus y4eOHOTO npeameTa «XHMHSI», B 00pa30oBaTCIIbHBIX OpraHu3anusix PO,
peaNu3yIIMX OCHOBHBIC 00111e00pa30BaTeIIbHBIC TPOTPAMMBI.

Ob61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMUsh)

VYyeOupii  npeamer  «XUMHS»  BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TMpEAMETH». B cucTeMe ecTecCTBEHHOHAy4YHOTO 00pa3oBaHUs
XUMHS KaK y4eOHBIA MpeMeT 3aHMMaeT Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOIBI,
dbopMHUpPOBAaHUN HAYYHONW KAPTHUHBI MHUPA, CO3JAaHUM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOUMBIX ISl TOBCEAHEBHOM >KM3HU, HABBIKOB 3J0POBOTO M 0E30MacHOr0 s
YelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

VYcnemHocTh U3y4eHusi XUMHHM CBS3aHA C OBJQJCHUEM XHUMHYECKUM SI3BIKOM,
coOmoieHneM TmpaBuil  Oe30macHO paboOThl TPU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHMCIICHHBIX CBSI3€M XUMHU C IPYTUMU NpPEeAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BkIItO4aeT B ceOsi OCHOBBI HEOPTaHMYECKOW XMMUHU. | TaBHOU maeeit
MPOrpaMMBbl SIBJISIETCSL CO3/1aHME 0a30BOT0 KOMILJIEKCA OIMOPHBIX 3HAHHWM MO XWMUH,
BBIPAKEHHBIX B (OpME, COOTBETCTBYIOIICH BO3PACTY OOYYAIOIIHUXCA M UX OCOOBIM
o0pa3oBaTeIbHBIM MMOTPEOHOCTSIM.

B coxepxanuu 1aHHOTO Kypca MpEeACcTaBICHbl OCHOBOIOIATAIOMINE XUMUYECKHE
TEOPETUYECKUE 3HAHUSA, BKIIOYAIOIIME HW3YyYEHUE COCTaBA W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPO€HUS, MPOTHO3UPOBAHME CBOWMCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPALLCHNUN U ITyTE€W yIIPaBICHUS UMU
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3yYEHHUSI HEOPraHMYECKOW XHUMHUHU COCTABJISET aTOMHO-
MoOJIeKYJIsIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEaKIIUil.

B u3yueHun kypca 3HauuTeNbHASI POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY
MPOBEJCHUIO TMPAKTUYECKUX U JIa0OpaTOPHBIX paboOT, OMHCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIOJICHUI0 HOPM M TpaBui Oe30omacHOM paboThl B
XUMUYECKOU J1ab0opaToOpuHu.

Peanuzanusa nanHo# nporpaMMsl B Mporecce o0y4eHUs MO3BOJIUT 00YUYarOImUMCs
¢ 3TIP ycBOUTH KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUH U MTOHSATH POJIb U 3HAUCHUE XUMUU
Cpeau IPyrux HayK O MpUPO/IE.

N3ydenne xumuu crnocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHUIO OOIIEHAYyYHbIX METOJIOB (HAOJIOJCHUE, HW3MEpPEHHE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO TPUMEHEHHUS HayYHBIX
3HaHUH, OCHOBAHHOT'O Ha MEKIIPEIMETHBIX CBA3SIX ¢ MpeaMeTaMu «OKpyKaromuii MUp,
«Duzukay», «buonorus», «l'eorpadus», «Marematuka» U QopMUPYET KOMIETECHIIHH,
HEO0OXOAUMBIE IS IPOIOJKEHHST 00pa30BaHus B 00JACTH €CTECTBEHHBIX HAYK.

N3ydenne XumMuM CHOCOOCTBYeT pa3BuUTHIO Yy oOydarommxcs ¢ 3[IP
POCTPAHCTBEHHOT'O  BOOOpakeHUs, (DPYHKIMOHATBLHOW  TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh W KPUTHUYECKH aHAJIU3UPOBATh HMHQPOPMAIHIO, TPEJCTABICHHYIO B
pasnuuHbIX Gopmax. 3HAYUMOCTh TIpeAMETa JUIsl Pa3BUTHS KU3HCHHOM KOMIIETEHIIMHU
oOyuaromuxcs ¢ 3IIP 3akirogaeTcs B YCBOCHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJUMBIX [IJISi MOBCEIHEBHOM KM3HU; HABBIKOB 37J0POBOTO M 0€30MacHOro s
YeJloBeKa U OKpY’Kalolllel ero cpefbl oopasza >KU3HH; (GOPMUPOBAHUHU IKOJIOTUUYECKOU
KYJbTYPBHI.

[Iporpamma oTpakaeT cojepkaHue OOy4eHHs MPEAMETY «XHUMHS» C yU4EeTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommuxcst ¢ 3[1P. Opmanenue yueOHbBIM
npeaMeToM «XHUMHsS» MPEJCTaBISET ONPENSICHHYIO TPYIHOCTh IS O00Y4aroluXCsl C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIIBHOU NESITSIBHOCTH, MEPUOIUICSCKUMHU
KOJIeOaHUSMHU BHUMAHUS, MAJIbIM 00bEMOM MaMsITH, HEIOCTATOYHOCTHIO 00IIIEro 3amaca
3HAHWM, TMOHWKCHHBIM I103HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM pPEUEBOTO
pa3BUTHSIL.

st mpeomoneHus TPYAHOCTEW B H3YyYEHUU YydeOHOro mpenMera «XuMUs»
HeoOXxonuMa afanTamus o0beMa U XapakTepa yueOHOro MaTepralia K Mo3HaBaTEIbHBIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOYyYarolIuxcs, y4eT UX OCOOCHHOCTEW pa3BUTHSL:
UCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE N3y4aeMOro MaTepuaia.

[Ipy w3yuyeHMH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTtnueckuidi Matepuan peKOMEHIYETCS M3ydaTh B IPOLECCE MPAKTHYECKOU
NeATeNbHOCTU. BO3MOXKHO BBIJIENIEHHE OTJEIBHBIX YPOKOB Ha PEUIECHUE 3a/1a4 B CBSI3H CO
CIOKHOCTBbIO aHanu3a Tekcta oOywarommmucsa c¢ 3I[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIbHOU JEATEIbHOCTH OOYy4YaloIIMXCsl Ha YpPOKaxX XHMUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YUYCHUU XUMHUH YACISIETCS M3YYEHUIO «CKBO3HBIX)
MOHATUNA U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.



Hean n 3agaun U3y4eHUs y4eOHOro npeamera «XuMHs»

Obwue yenu N3ydeHUs: y4eOHOTro npeamera «XUMHUs» MpeacTaBlieHbl B Paboueit
MpOrpaMMe OCHOBHOTO 0011ero oopazoBanus. OHM aKTyaJU3UPOBAHBI C YYETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 0OIIero o0pa3oBaHus, HAMIPABIECHHOCTH 00y4YeHUs
Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (HOPMHUpOBaHHE €€ HHTEIEKTa W 00IIen
KyabTypel. OOyueHue yMEHHIO YUHUTbCS W MPOAODKATH CBOE oOpa3oBaHUE
CaMOCTOSITEIILHO B HACTOSILEE BPEMSI SIBJIICTCS OJTHON U3BAKHEHIINX PYHKIUN yueOHbIX
NPEeIMETOB, B TOM YUCIIE U «XUMUN.

Hnst obywatonuxcst ¢ 3IIP, Tak ’xe, Kak U ISl HOPMATHUBHO DPAa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmy,
JOMHUHHPYIOLIEE 3HaUYE€HUE TPUOOPETAIOT TaKUe yeau, Kak:

* (opMupoBaHME  HWHTEJUIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATUIO  PEIIEHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

" HanpaBlIE€HHOCTh OOYYEHHsS Ha CHUCTEMATHYECKOE TMPHUOOIIEHHE YydYaluxcs K
CaMOCTOSATEIIbHOM TO3HABATEIBLHOW MESITENbHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJlaM TO3HaHUs, (HOPMUPYIOUIUM MOTHBALIUIO W Pa3BUTHE CIOCOOHOCTEH K
XUMHHY;

" obecreyeHue yCcaoBHil, CHOCOOCTBYIOLIUX MTPUOOPETEHUIO O0YUaIOIIMMHUCS OIbITa
pa3HOOOpa3HOM AESITEIbHOCTH, IO3HAHNUSA U CaMOIO3HAHHUS, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIUI ), UIMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIs pa3IMuHbIX
BUJIOB JIESITEIIBHOCTH;

" (popmupoBaHHE YMEHHI OOBACHATH U OLICHUBATD SIBJICHUS OKPY’KAIOILIEro MUpa Ha
OCHOBAaHHH 3HAHUH U OIbITA, [IOJYYEHHBIX IIPU U3YUECHUH XUMUU;

" (popmupoBaHue y OOydaroUUXCs T'YMaHUCTHUYECKUX OTHOILIEHUH, MOHUMaHUS
[IEHHOCTH XUMHYECKHUX 3HAHUH JUIsl BBIPAOOTKH SKOJIOTMUYECKHU 1IEIECO00pa3HOT0O
HOBEJEHUSI B OBITY U TPYIAOBOM JEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO
310POBbSI M OKPYKAKOIIEH TPUPOTHOUN CPEIbI;

" pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX ILIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOQWMIISl U HAIPaBIECHHOCTU AalbHEHIIEro
00yJeHHUSI.

Kypc HanpaBiieH Ha pelnieHue ciaeayommx 3aday, 00eCcednBaroIuX peaan3auio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JESATEIBHOCTHOIO IOAXOAOB K OOYYEHHIO XUMHH
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa30BaHMS:

* (popmupoBaHME TEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX TMPEACTABICHUN O
BEUIECTBAX, MX NPEBPAIICHUSIX W MPAKTUYECKOM IPUMEHEHUU; OBJaJCHUE
HNOHSTUIHBIM aIapaTOM ¥ CUMBOJUYECKUM SI3bIKOM XUMUU;

" 0CO3HaHHE OOBEKTMBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKu Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XMMUYECKUX MPEBPALICHUN HEOPTaHMYECKUX U
OpPraHUYEeCKUX BEIIECTB KaK OCHOBBI MHOTMX SIBJICHUM >KUBOM W HEXUBOU
MIPUPOABL; YTIyOJeHue NPeICTaBIEHUI O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIQJICHHE OCHOBAaMH XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBAThH
1 00BbEKTHUBHO OIICHUBATD )KU3HEHHBIE CUTYaIlNH, CBSI3aHHBIC C XUMHUEH, HaBBIKAMU
0e3omacHOro OOpalleHHus € BEUIECTBAMHU, HCIOJb3YEMbIMU B IOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJIOTHMYECKH Oe30macHOe
TIOBEJICHUE B LIETISTX COXPaHEHHMSI 3J0POBhS U OKPY>KAIOIIEH CpeIbl;

* (popmupoBaHHE YMEHHU YCTaHABIMBATH CBS3M MEXIy peajbHO HaOII0ZaeMBIMHU
XUMAYECKUMHU SBICHUSIMH W TPOLIECCAMH, TPOUCXOMAIIUMU B MHKPOMHUpE,
OOBSICHATH TPHYUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMbITA MCIIOJIB30BAHMS PA3TMYHBIX METOJIOB M3y4YCHUS BEIECTB,
HaOMIOZICHNSI 32 UX MPEBPALICHUSAMH TPU MPOBEACHUN HECIOXKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIOJIB30BAHUEM JIAOOPATOPHOTO 0O0PYAOBAHUS M TPUOOPOB;

" (popmupoBaHHE TPEACTABICHUN O 3HAYCHUH XUMHUYECKOW HAYKH W PEIICHUU
COBPEMEHHBIX DJKOJOTHYECKHX MpOoOJeM, B TOM YHCIE B NPEIOTBPAIICHHUU
TEXHOTEHHBIX M KOJIOTHYECKIX KaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNTAIMU Y4eOHOr0 MaTepHaJia 0 XUMHH

OO6yueHune y4eOHOMY MpeaMeTy «XHUMHUsS» HEOOXOJAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUW JJIsI YCBOSHHUS MPOTPAMMHOTO MaTepuajga OOyJarolUMUCS C
3IIP. Bonpimioe BHMMaHuE AOMKHO OBITH YIEI€HO OTOOpYy y4yeOHOro marepuana B
COOTBETCTBHM C MPUHIIMIIOM JOCTYMHOCTU MPHU COXPAaHEHUHU OOIIero 6a30BOro ypoBHS.
OH 10JKEH 110 CoiepKaHUI0 1 00beMY OBITh aIaITUPOBAHHBIM T 0O0y4atouxcs ¢ 3[1P
B COOTBETCTBHH C UX OCOOBIMU 00pa30oBaTeIbHBIMU TOTPeOHOCTSIMU. ClieyeT 00JeryuTh
oBiiajieHne MmarepuaigoMm oOyvarommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOTO
OOBSCHEHHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUH 3HAaHWH C HMCIOJb30BAHUEM IPUEMOB AJTOPUTMH3AIUUA M BU3YaTbHBIX
orop, 00y4YeHus: CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonpiioe 3HadeHue A MOJHOIIEHHOTO YCBOCHUS y4e€OHOrOo MaTepualia MMEeT
ormopa Ha MEXIPEAMETHBIE CBSI3M BOMPOCOB, U3YYa€MbIX B JAHHOM KYypCE, C TaKUMU
yueOHbIMU TpeaMeramMu Kak «['eorpadus», «®Dusuka», «buomorus». IlozBomss
paccMaTpuBaTh OJWH M TOT e Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pPCHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moAroTOBKE K ypOKaM yUYWTEh JIOJDKEH MPEeayCMOTpPeTh (HOPMHUpPOBAHUE Y
oOy4Jaromuxcs YMEHUN aHAIM3UPOBATh, CPABHUBATh, 0000IIATh N3y4aeMblii MaTepHal,
TUIAHUPOBATh TIPENICTOSIIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxommmo
MOCTOSIHHO ~CJIEIUTh 3a TPaBUIBHOCTBIO PEUeBOr0 OGOPMIICHHS] BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSIMU TOBECHUSH JACSITEIBHOCTH oOydwatomuxcs c¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUKA KOHTPOJIb
cOOJIOICHUST TTPaBUJI TEXHUKHU 0€30MacHOCTH MPH MPOBEJICHUH JIa0OPaTOPHBIX padOT B
XUMUYECKOM KaOUHETe.



IIpumepHbIe BUABI AeATeAbHOCTH 00y4yaromuxcs ¢ 3I1P, od0ycioBieHHbIC
0c00bIMH00pPa30BaTEeJIbHBIMY MMOTPEOHOCTIMH U 00ecIIeYHBAKOIINE
OCMBICJIEHHOE OCBOEHHE COIEPKAHUM 00pa30BaHUS MO MpeaAMeTy « XHUMM»

Copnepxxanue BUIOB JaesarenbHocTH oOywaroniuxcs ¢ 3[IP Ha ypokax
XUMUU  OMpeNeNnsieTcss HX OCOOBIMU 00pa30BaTelbHBIMU MOTPEOHOCTSIMU.

[ToMmumo mKMpPOKO ucnonb3yeMbix B OOII OOO oOmux and  Bcex
oOy4Jaromuxcs BHUAOB JAESATEIBHOCTH CJENAYeT YCWIUTh BHUABI ACSATEIbHOCTH,
cnenuuyHbIe IS JAaHHOW KaTeropuu oOyuaromuxcs, s o0ecreueHus

OCMBICJICHHOTO OCBOCHHSI COJIepKaHUsS OO0pa30oBaHUs MO MPEIAMETY: YCUIICHUE
NPEAMETHO-IIPAKTUYECKON NIESITEIbHOCTH C aKTHUBU3ALMEN CEHCOPHBIX CHCTEM;
YepeOBaHUE BHUIOB JICSITEIBHOCTH, 3aJCHCTBYIOIIUX PA3JIUYHBIE CEHCOPHBIE
CHUCTEMBbI; OCBOCHUE MaTepuajia C OMOPOM Ha AJrOPUTM; «IOIIArOBOCTH» B
W3YUYCHUU MaTepualia;, HCMOJIb30BAHUE JOMOJHUTEIBHOW BH3YyaJbHOW OMOPHI
(TutaHbl,00pasibl, CXEMbI, 1a0JIOHBI, OMIOPHBIC TAOIUIIBI).

Jlns pa3Buths y ooydaronuxcs ¢ 3[1P ymenus genatb  BBIBOJIBI,
dbopMupoBaHUsT TPAaMOTHOTO  PEUYEBOTO  BBICKA3bIBAHUS  HEOOXOIUMO
UCIIOJIb30BaTh OMOpPHBIE cioBa U kiuie. Ocoboe BHUMaHUE CIEAYET YAEIUTb
O0Oy4eHHI0 CTPYKTYpUPOBAHHMIO MaTepualia: COCTaBJICHHE PUCYHOUYHBIX U
BEepOANIbHBIX ~ CXEM, COCTaBJICHHE TaOJIMUI], COCTaBJIEHUE KIacCu(UKAIUU C
0003HaYEHHBIMH OCHOBAaHUAMM JJisi KJIacCU(UKAIMM ¢ HAMOJHEHUE UX
npuMmepamu u ap. [IpumepHas Temarnueckass ¥ TEPMUHOJOTHYECKAS JIEKCHKA
cootBercTBYeT OOII OOO.

Hnst oOyuaromuxcs ¢ 3[IP  cymiecTBeHHbIMU — SIBJISIIOTCS — TPUEMBbI
paboThl C JIGKCMYECKUM MaTepuayiioM 1o npeamety. [IpoBonutcs crnenuanbHas
paboTa 1O BBEJICHHIO B AKTUBHBINA CIIOBAph OOYYAIOIIMXCS COOTBETCTBYIOIIECH
TepMUHONOTMU. M3ydaemble TEPMUHBI BBOJATCS Ha IOJUMCEHCOPHOM OCHOBE,
oOs3aTeNbHa BU3yallbHAS TMOJIEPXKKA, AITOPUTMBI PaObOTHI C OMNpENEICHUEM,
OTOPHBIE CXEMBI I AKTyaJIM3alMi TEPMUHOJIOTUU.

MecTto yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cootBerctBUN ¢ DepepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro 00pa3oBaHUS YYE€OHBINH MpeaMeT «XHUMUS»
BXOJUT B IIPEAMETHYIO 001acTh «ECTeCTBEHHOHAaYYHBIE MPEIMETBD) U SIBISAETCS
00s13aTEIBHBIM TSI U3yUCHHUS.

VY4eOHbpIM MIaHOM Ha €€ u3ydeHue orBeieHo 136 y4eOHbIX 4acoB — 1o 2 4
B HEJENIO B 8 M 9 Kaccax COOTBETCTBEHHO.

Conepsxanne y4eOHOTO mpeameTa «XuMus», mpeactaBieHHoe B Pabodei
nporpamme, cootrBeTrcTByeT ®PI'OC OOO, paszpaborano ¢ yuetoM OCHOBHOM
00pa3zoBaTeIbHON MpPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa3oBaHUs MO y4eOHOMY
peaMeTy «XHUMUs», COOTBETCTBYeT l[IprMepHON aganTHUpOBaHHOW OCHOBHOM
00pa3oBaTeILHOM POrpaMMe OCHOBHOT'O O0IIero 0Opa3oBaHus 00yJaromuXcs ¢



3aJ€PKKOU IICUXUYECKOTO Pa3BUTHA.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Y€JIOBEKA. XMMHUS B CUCTEME HaAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMuYeckue ypaBHeHwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YYEHHE M OMHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mea ¢ KUCIIOTOM) SBICHUM, HAOII0ACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelIieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIECH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKAIUs KUCIOPOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arps3HEHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (eKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoOB B mpupojie U B KU3HU yenoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosneoOpasyromue. Homenknatypa okcugoB. Du3ndeckne U XUMUYECKHUE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEIUHEHHUI.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3liaMud OKCHIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUACOMATEPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, PEakUuid HEUTpalIu3alyuu, [OJyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpHbIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
U Tpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxenuro B [lepuoanueckoiut cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. WI. MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUIBI XMMUYECKOW CBSI3U. THIIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCSA K pa3JuyHbIM KJIaccaM HEOPraHUuYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loraTre o xumuueckoMm paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCIHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIe U C1a0ble 3J1eKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TUAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPOIPOBOTHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBbIICICHHE Ta3za, o0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiCTBUE € METAJJIaMHU, HEMETalaMu, WIeJI04YaMH). XJIOPOBOJAOPO.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbI€ cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTENIN KUCJIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIOThI, KAYECTBEHHASI PEAKLIHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX QU3NYECKHE U XMMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKHUE CBOWCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKalMK, pPACIPOCTPAaHEHHE B TMpUpoOJe, (PU3NYEeCKHe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r00aJbHOTO TMOTEIJICHUS KIWMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMenenne. CoeauHeHuss KpeMHuss B mnpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHUE CBOMCTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIOICHUE TIpoliecca OOyTiMBaHUs caxapa Moja JAeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COEAUHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4dyeHUe, cCOOMpaHue, paclio3HaBaHHE U W3Yy4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTamioB. Merajunueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTalib, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxOXJeHHUE B Ipupoae. Pusnueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbl, TUAPOKCUIBI U conu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNe aM(OTEPHBIX CBONCTB THAPOKCUA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momours mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0B MaTEpPUANOB (CTEKIJIO, CIUJIABBI METAJJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOIOTHS, MaTePUAIIHI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, PacTBOP, PACTBOPUMOCTb, KPUCTAIITMYECKAST
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIbHBIC BEIESCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbraThl ocBoeHusi oOywarommumuca ¢ 3[IP  ydeOHoro
npenMeTa«XuMHUsS» JTOJDKHBI  COBHAAaTh C  pe3yiabrataMu  Paboueit
mporpaMMbl OCHOBHOT'O o00Imero ooOpa3oBanus. Haubosiee 3HaUYUMBIMU
SIBJISTFOTCSI

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMUU B E€IUHCTBE Y4eOHOU H
BOCIIUTATEIbHON JIEATEILHOCTA B COOTBETCTBUU C TPAJAUITMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOlIecTBE TMpaBUJaMU U HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTIO3HaHMs, CAMOPA3BUTHS U COLIUATU3AINH 00yYaIOIIHUXCSl.

JIn4HOCTHBIE  pE3ylbTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSL CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
paclIMpeHue ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) MaTpMOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HAcJE€JHWI0, MOHMMaHUs 3HAYEHUS XMUMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHpOpMaIHeil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOUCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

NPEACTaBICHUSA O COLMAIbHBIX HOpPMax H NpaBUWIaX MEKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIIeOBATEIbCKOM, TBOPYECKOM W JAPYrUX  BHIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJIHEHUN YYEOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUHU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M TOCTYNKA CBOMX TOBapuUIEd C MO3UILIHNU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUYECKUE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peakiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW U COCTABIISIIOLINE
OCHOBY JIJIsl TIOHUMAHMS CYIIHOCTH HAay4YHON KapTUHBI MUpa, NpeACTaBiIeHUsi 00



OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKA C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJIydYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJIUMBbIC IJii OOBSCHEHUS HAOII0JaeMbIX MPOILIECCOB U SBICHUI,
MO3HABATENIbHON, MH(OOPMAIIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAaMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHUIO, TMPOCKTHOM M HUCCIEIOBATEIBCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 J>KM3HU, OCO3HAHHE TOCIEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpPEC K NMPAKTUYECKOMY HM3Y4YEeHUI0 npodeccuii 1 TpyAa pa3iIudyHOro poaa,
YBAXEHUE K TPYyAYy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPHUMEHEHUs MPEIMETHBIX 3HAHUW TIO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAUBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MPpodheCCUOHAIIBHON JEATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHUS

AKOJIOTMYECKU 1eNecOo00pa3HOe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHUS, IOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
O6e3omacHoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
MpaBuI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUsX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pEILIeHUS 3a/1a4, CBSA3aHHBIX C OKPYKAOLIECH MPUPOJHON CPENOM, IS IMOBBILICH HsI
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEeLIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.



METAIIPEAMETHBIE PE3YJIBTATDHI

B cocrtaBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PECHUS OOIICHAY4YHbIC TIOHATUS (3aKOH, Teopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeJAMETax M MO3BOJAIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYLIECTBJICHHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornuyeckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIICIATH MUX XapaKTEPHBIC
PU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHIMH), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHMS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CIIEJCTBCHHBIC CBSI3M MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUs (MHIYKTHBHBIC, I€IyKTUBHbIE, [0 aHAJIOTUN),
JenaTh BEIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATh B TIpOlecCe TO3HAHUS TOHATHUS (NIPEIMETHhIE W
METanpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJEIIU, UCTIOIb3YEMbIE B XUMUH,
IpeoOpa3oBBIBaTh MHUPOKO MPUMEHSEMbIE B XUMUHU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI DJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3a7]a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBISBISTh U XapaKTepH30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3U U
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBICHUAX.

ba3oBrble ucciaenoBare/ibCKie 1eMCTBHSA

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B Kaye€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKkKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM IMpoIriecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 Mpoje’aHHoM padore.

Pabora ¢ ungopmaumeii:



yMEHHE BBIOWpaTh, aHAIWU3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOyIaeMy0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMyNIIpHAsl ~JUTepaTypa XWMUYECKOTO COJEP)KaHWs, CIPABOYHBIC
mocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPCUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3alpOoChl MPHU TMOWCKE W OTOOpE
nH(OpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, IPHOOPETEHUE OMbITA B
00JaCTH  MCTOJB30BaHMS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIAJICHUE KYJIbTYpPOW aKTHUBHOTO MUCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BEIOMPATh ONTHUMAIBHYIO (pOpMy TIpeacTaBlieHus HHDOpPMAIUU |
WITIOCTPUPOBATh peIlaeMble 3a/laddl HECIOXHBIMH CXeMaMH, Juarpammami,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE WCIOJb30BaTh M aHAJM3UpOBaTh B Tpolecce y4eOHOW U
MCCIICZIOBATEIBCKON JEATEILHOCTH MH(DOPMAIMIO O BIMSHHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3WCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
CpE/IbL.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

YMEHHS 3aJlaBaTh BOIPOCHl (B XoJe Auanora W (WiIM) JUCKYCCHUU) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTaxX; JieJlaTh MPE3CHTALNIO
PE3YNIbTATOB BBHIMOJHEHUS XMUMUYECKOTO JIKCIEpUMEHTa (J1abopaTopHOTO OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEAOBATENbCKOM  NESITENbHOCTH TPU  PEIICHHUH
BO3ZHUKAIONIUX TPoOJieM Ha OCHOBE y4€Ta OOIMX HMHTEPECOB U COTJIACOBAHUS
no3uiuii (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHUBepcalbHbIe YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OINPEACNSITh IMENH JeATeTbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATEIBHBIX 33/1a4, CaMOCTOSTEIFHO COCTABIATh WU KOPPEKTHUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,



OLICHUBATh COOTBETCTBHE IMOJYYEHHOrO PE3yJIbTaTa 3aSBJICHHOW ILIENH, YMEHHUE
WCMOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEJIaracMbl€ B YCIOBUHU 3aJaHUI.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM pabdoueil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenudpuyeckue s MOpeaMeTHoM obnactu «XuMus», BHUIbI
NEATENBHOCTA 1O  TMOJYYECHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETAIUu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(omHOpPOHAST M HEOHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOT0 AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS peaKIuil: peakiuu
COCMHEHUS, PEaKLUU PA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JIJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToOMa, XMMHMYECKAsl CBs3b, IOJISIPHAS W HEIOJISIpHAs KOBAJEHTHAs CBSA3b,
VOHHAsI CBsI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KIACCY COCIUHEHHU I10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmogmueckon cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;



e ONHUCHIBATH M XapakTepu3zoBaTh TabnuuHyro Qopmy Ilepuogmueckoil
CUCTEMBl XUMHUYECKHUX DJIJIEMEHTOB: pa3jnyaTh MOHATHS  «TJaBHas
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», manbeie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabiuue «llepmonnueckas cucrtema xumuyeckux osnemeHtoB J[. U.
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sfapa, o0lIee YUCIO 3JIEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIIOSM);

e KJacCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEULIECTB, MO TEMI0BOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIHME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUI;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUA B
Pa3ITUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBLHON NEATEIIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKAIHUIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XWMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIONEHWE, M3MEpPEHHEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIEAOBAaTh  IpaBWIaM  [OJb30BAHHSA  XUMHYECKOM  IOCYyIOH H
nabopaTopHbiM 00OpYZOBaHHEM, a TaKKe IMpaBWiIaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKHUX ONBITOB IO IIOJYYEHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JE€W pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XHMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHonpTaNenH, METUIIOPAHXK U IPYTHUE).

K xoniy oOydenus B 9 Kki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:



pacKpbhIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, SJIECKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peaKius, XUMUYECKasl CBSI3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, BJEKTPOJUTHYECKAsT JUCCOLMALMS, PEAKIMM HOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHE,
ajutotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsi, MOHHAs,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpO3Hs METAJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEeakUHuH, TMPEAeIbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSATUU U
MPUMEHSTh 3TH MOHATHS MPU ONMCAHUU BEILIECTB U UX MPEBPALLCHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COEMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUWHEHUU 1o (opmysnam, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUI, TUIl KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMmbich Ilepmomndeckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHas moarpymnmna (A-rpymnma)y U «mnoOodHas
noarpynmna (b-rpynma)», Mameie u OOJbIIME TEPHOIBI, COOTHOCUTH
0003HaYCHUS, KOTOpPBHIE HMMECIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJICKTPOHHBIM CJIOSM), OOBACHITH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHUMU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUHU B
npeaenax MajiblX NEPUOAOB U TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

KIaCCU(UIIMPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTaBY Y4YacTBYIOUIMX B pPEaKlIUU



BEIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTEEHEW OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUYECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BELIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALIMM  KHUCIIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH NOHHOIO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMHM Pa3IMUHbBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TPEBpAIllCHUH B Pa3IUIHBIX
YCJIOBUSIX,

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYK) MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XHMHYECKOTO JdJieMeHTa 1o Qopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCYyIOM |
nabopaTopHbIM 00OpYyJOBaHMEM, a TakkKe INpaBuiia oOOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIHUSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB M0 TMOJYYEHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTH  PEaKIWW, MOATBEPXKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE OINEpAllMHd MBICIUTEIBHOW AESTEIbHOCTU — aHaIU3
U CHHTE3, CcpaBHEHHE, O0O0O0OIIeHNe, CHCTeMaTH3allMIO, BBHISIBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIsl W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEaIbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe nIaHUPOBAHUE U KOJIUYECTBO YaCOB, OTBOJAUMBIX HA OCBOCHHE KaXJA0W TEMbI y4eOHOTO NpeaMeTa « XuMus» ATanTUPOBAHHOM

OCHOBHOM 00paz0oBaTEIBHOMN MPOTrPaMMbI OCHOBHOT'O O0IIIEro 00pa3oBaHus 00yJarOMUXCs € 33AePKKOM ICHXHYECKOTO Pa3BUTHSA, B IIEJIOM
COBITAJIAIOT C COOTBETCTBYIOIMIUM pazzesioM Paboyeil mporpaMMbl yueOHOTO IIpeiMeTa « XMMUsD OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI
OCHOBHOTO 001I1ero 00pa3oBaHusl.

8 KUIIACC
KosnyecTBo yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznea 1.IlepBoHavasibHble XUMHYECKHE MOHATHSA
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETLHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa n xumMuueckue bubnuorexa [JOK
12 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Paznen 2.Bakneiilume npeacTaBUTe 1M HEOPraHUYeCKUX BellecTB
Boznyx. Kucnopon. [Tonsitue bubnuorexa [IOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bonopona.Ilonsitue o kucnorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubnuorexa [IOK

OCHOBAaHHUAX

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

24 OCHOBHBIE KJIacChI 11 bub6mmoreka [{OK
' HEOPraHMYECKUX COCAUHCHHIA https://m.edsoo.ru/7f41837c
Wroro mo pazueny 30

Paznen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumuieckux 3j1emeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
Xumudeckas CBS3b. BuGmiorexa [IOK

32 Oxucarensio- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTCJIBHBIC pCaKIINN

bu6mmoreka [IOK
Hroro o pasaeny 15 https:// m.edso;I ru/7f41837c
PesepBHOe Bpemst 3 Bubnmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XUMHYeCKHEe peaKIMU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

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

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer xumun. Posib XumMum B KU3HH 1 bubnuorexa [JOK
genoBeka. Tena u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
. 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmmorexa [IOK
21.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
[IpocThie U cnoKHbBIE BELIECTBA 1 bubmmorexa [JOK
28.09.2023 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
03.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmiieckas popuyna. Bazenrrocts 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBIICHHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
» . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
8 > P ’ 09.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 21.11.2023 | https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poAia (peaxtt ! 23.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 07.12.2023 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
. N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
ypag peardnti 1 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopox. Bomgopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATypa,
46 cnocoi(ib]f ninyq)eHm nganEKHe bubmorexa HOK
N ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 05.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
12.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucTeMa XUMUYECKUX bubmorexa HOK
14.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI 19.03.2024 bubmmorexa [JOK

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
02.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 04.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 09.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckast cBsi3b bubamorera LOK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentHast HenossipHasi XuMUYeCKast bubnuoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 07.05.2024 bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH 14.05.2024 htts://m.eds00.ru/00adb076
65 KonTtposneHas padota Ne4 o teme 16.05.2024 | bubmuotexa LJOK
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«Ctpoenue aroma. XUMHUYECKas

https://m.edsoo.ru/00adb486

CBA3bY»
66 PesepBHbIit ypok. O606£H€HH€ u 1 91.05.2024 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O606£H€HH€ u 1 93.05.2024 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHblIi ypoK. O606£ueHHe U 1 98.05.2024 bubnuorexa [JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa TOK

. 08.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUM 90.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
p ’ Pl . H 29.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKON PEAKITNH U
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ 06.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 18.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 10.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMUMHMUYECKHE CBOMCTBA, MOJIyYEeHUE brbmmorexa [OK
’ ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
N . ’ 17.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN Cpeibl COEAUHEHUAMHU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa 13.12.2023 | bubmmoreka [JOK
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IIPOJIyKTa peaKkuu

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

OO1mas XxapakTepuCTHKa HIEMEHTOB
VA-rpymisl. A3o0T,

bubmmoreka [{OK

28
pacmipocTpaHeHHue B PUPOJIC, 15.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMHUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMHYECKHE CBOWCTBA, TIOJyYCHUE U bubmorera [JOK

’ yi 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHE €ro bubmorera [JOK
N yi - H3YH 22.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATbHBIX

32 o0peHuil. XuUMHUECKOE bubmorexa TOK
YAOP ' . 29.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIMHEHUSMH a30Ta
®ocdop. Okecup dhochopa u

33 (bocg)o pHa;I KI/Ifﬂ(E))Ta q)q)I/II)3H(II\(2KHe u bubmorera [JOK

P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XHUMHYCCKHUE CBONCTBA, MOTYYCHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yriepon, pacnpocTpaHeHHe B

35 npu I(j Iel gmnlfiecxl;e Y XUMUYECKHUe bubmorexa HOK

PHpoOIe, 17.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 19.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 26.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
02.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUS»
KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
09.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 14.02.2024 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmorexa LIOK
P . A 16.02.2024 | https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. Ciurasel. Berauciienus mo
45 aBHEHUIM XUMHYECKUX PEAKIIUN bubnmorexa LHOK
P PCAKUIH, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB bubmmorexa [TOK
pp 28.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
[lenourpie MeTa bl 01.03.2024 | https://m.edsoo.ru/00ael4b?2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 06.03.2024 | https://m.edsoo.ru/00ael14b?2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 13.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbLIU bubmorexa LOK
a t 15.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUNI 20.03.2024
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 22.03.2024 | https://m.edso0.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "YKEcTKoCTh BOABI U METOIBI €€ Bubmorexa OK
; 8 A 03.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMIHITH 05.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 10.04.2024 | bubmuotexa LJOK
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THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% AKeneso 12.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUHN 19.04.2024
[IpakTueckas padbora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayuTbl U HX 24.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Beruucnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXUT IpUMeCH. Berauciienus 26.04.2024 | https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O06o01eHre U cucTeMaTru3aIus
3HaAHUH 03.05.2024
KontponbHas padota Ned4 o Teme
62 «Baxuenmme MeTaIbl ¥ UX 08.05.2024
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY’KaIOILLEN Cpebl 17.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM 22.05.2024 | https://m.edso0.ru/00ae4270
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PesepBHelii ypok. O600IIeHNE 1

66 1 bu6mmoreka [{OK
cHUCTeMaTH3allusl 3HAHUI 24.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBHbIit ypok. O000IICHNE T 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimoHepHoe o0miectBo «3matenbeTBo
«IIpocsewenue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkurionepHoe o611ectBo «M3narenscTBo

«IIpocemienue

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
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