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HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma o npeamery «Xumun» uid yyamuxcs 10-11 kimaccoB cocTaBiieHa B COOTBETCTBUU!

- Ilpukaza MunoOpuayku Poccum ot 17 mas 2012 r. No 413 «O06 yrBepxaeHuu (eneparibHOTO TOCYIapCTBEHHOTO 00pa30BAaTENBHOTO CTaHIAPTa
cpennero obmiero oopazoanus» (3apeructpupoBan 07. 06. 2012 r. N 24480) ¢ usmenenusimu ot 12.08.2022 No732 “O BHeceHWH HU3MEHEHUU B
(benepanbHBII TOCYAapCTBEHHBIN 00pa30BaTeIbHbBIN CTaHAAPT CPeAHEro o0mero oopa3oBaHus, yTBEPKICHHbIN NMpHUKa3oM MuHUCTEpcTBa 00pa3oBaHus
u Hayku Poccutickoit @eneparuu ot 17 mast 2012 1. Ne 413” (3apeructpuporan 12.09.2022 Ne 70034)

- [Ipuxa3 MunuctepcrBa npocsemenus Poccuiickoit deneparmm ot 18.05.2023 Ne 371 “O6 yrBepxkaeHuu ¢enepaibHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpennero obrmiero oopazoBanus’” (3apeructpupoBan 12.07.2023 Ne 74228)

- [lonoxxenus o pabouux nporpammax MBOY COIL Ne4 umenu JI.M.3010TyXuHOM;

- ¢ yuetoM paboueii mporpammsbl Bociutanuss MBOY COLL Ne4 umenu JI.M.3010TyxXuHOI.

[IporpaMMa 1o XMMHUM Ha ypoOBHE CpeaHero oOuiero odpasoBaHus papadoraHa Ha ocHOBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii ®enepanuuny, TpeOoBaHUN K pe3ylbTaTaM OCBOCHMs (enepalbHONM 00pa3oBaTeNbHON MPOrpaMMbl CpeHEro oOIIero
obopazoBarus (DPOII COQO), mpencraBieHHBIX B DenepalbHOM TOCYyAapCcTBEHHOM oOpaszoBareinbHoM craHmapre COO, ¢ yuérom Konmenmuun
IperoiaBaHus yueOHoro npeaMeTa « XUMus» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit denepanyu, peann3yromux 0CHOBHbIE 00pa3oBaTeIbHbIe
IIPOrpaMMbl, U OCHOBHBIX MosioxkeHui «Crparerun pa3zutus BocnuTaHus B Poccuiickoii @enepanuu Ha nepuoxa no 2025 rona» (Pacnopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOA0B K pa3paboTKe MporpamMmbl IO XMUMHH, K ONpEAENICHUI0 00IIell cTpaTerun oOy4deHHs, BOCOUTAHUS U Pa3BUTHUS OOy4arolIuxcs
cpeactBaMu yuyeOHoro mpeamera «Xumus» Juist 10-11 kiaccoB Ha 06a30BOM ypOBHE COCTaBMIIM KOHILeNTyanbHble nonoxeHus PI'OC COO o
B3alMOO0OYCIIOBICHHOCTH IIeJIeH, COZepKaHUsl, pe3yJIbTaTOB 00y4YeHHs U TPeOOBAaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00pa3oBaHME, TIOJIy4aeMO€ BBIIIYCKHUKaMU 00IIe0o0pa3oBaTebHOW OpraHu3alluy, SBISETCS HEOThEMJIEMOW YacThlO HUX
oOpa3oBaHHOCTU. OHO CIYKUT 3aBEpPILIAIOLIMM 3TAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYILIHUX
LIEJIOCTHOM CHUCTEMEe XUMHUYECKOro oOpa3oBaHUS. DTH IIEHHOCTU KacaroTcs MO3HAHUS 3aKOHOB NMPHUPOJbI, (OPMHUPOBAHUS MHPOBO33PEHUS U OOIIEH
KYJIbTYpbl YeJIOBEKa, a TaKK€ SKOJIOIMYEeCKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3J0pOBBI0 U MPUPOAHOM cpene. Peanusyercs xumuueckoe
oOpa3zoBaHMe OOy4aroIMXCs Ha YpOBHE CpelHEero oouiero oOpa3oBaHUS CPEACTBAMU Y4eOHOro mpeaMera «XHMHUS», COAEpKaHUWE U IOCTPOEHUE
KOTOpOTO OTpeAeseHbl B IporpaMMe Mo XUMHUHU € YYETOM CHEIU(PUKHA HAyKU XUMHH, €€ 3HAUeHHS B MO3HAHWM MPUPOJBl U B MaTepUaIbHON KU3HU
o01IecTBa, a Takke ¢ Y4€TOM OOIIMX LeJeld U MPUHLHUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHEro o0Iero o0pa3oBaHUs B
Poccuiickoit ®epepanuu.

XUMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0COOYyI0 poiib B COBPEMEHHON LMBMIIM3ALMHU, B CO3/1aHUM HOBOW 0a3bl MaTepuUaibHOMN
KynbTypbl. OHa BHOCUT CBO BKJIaJ B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3/IaHNE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIEM
MHUpE KaK O €IMHCTBE MPUPOJBI M UYEIOBEKa, KOTOpoe (popMUpYETCS B XUMHHM Ha OCHOBE MOHUMAHHUS BEIIECTBEHHOI'O COCTAaBa OKPY)KAIOLIEr0 MHpa,
OCO3HAHUS B3aMMOCBS3H MEXAY CTPOCHHEM BEILECTB, X CBOMCTBAMH U BO3MO>KHBIMHU 00JIACTMU IPUMEHEHUS.

TecHo B3auMOJIEHCTBYS C APYTUMH €CTECTBEHHBIMH HAayKaMHU, XUMHsI CTajla HEOThEMJIEMON YacTbl0 MUPOBOM KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM
YCIIEUIHOTO TPYAA M XKHU3HHU Kax10ro 4jaeHa odmectBa. CoBpeMeHHas XMMHs KaKk Hayka co3uaTelbHas, Kak HayKa BbICOKMX TEXHOJIOIMI HaIpaBJIeHA
Ha pelIeHHE TT00ANbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIEBOM, KOJIOTUYECKON OEe30MacHOCTH H
OXPaHBbI 3J0POBBS.



B cootBercTBHM ¢ 0OUmIMMHU LEISMH U MPUHLIUIIAMUA CPEIHEro oomiero oOpa3oBaHus conepxkanue mnpeamera «Xumus» (10-11 xmaccel, 6a30BbIi
YPOBEHb H3YYEHHUS) OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOJATOTOBKY OOYyYaroIIMXCsl, HEOOXOAUMYIO UM MJs BbIPaOOTKH
MHUPOBO33PEHYECKHX OPHEHTHUPOB, YCIICUIHOTO BKJIIOYEHHUS B KM3Hb COIIMYMa, IPOJOJDKEHHS 0Opa3oBaHUS B PA3IUYHBIX OOJIACTSIX, HE CBS3aHHBIX
HEMOCPEJCTBEHHO C XUMUEH.

CocraBisiomuMu npeaMeTa «XuMHUs» SBISIOTCS 0a30Bble Kypchbl — «Opranudeckas XuMus» U «OOmas 1 HeopraHuyecKasi XUMUs», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HAayKH: CHUCT€Ma 3HAHMH IO HEOPraHWMYECKOW XMMHUHU (C BKJIHOYEHUEM 3HAHUN M3
o0meil XUMHUHM) M OpraHuyeckod XuMmMuu. POpMHUpPOBAHHE MTAHHOH CHUCTEMbl 3HAHWN TNPH H3YYEHUH IpeaMeTa O0ecreyrMBaeT BO3MOMXKHOCTD
paccMOTPEHMsI BCEro MHOT000pasys BEIIEeCTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CtpykTypa conepxkanust KypcoB — «Opranndeckas XxuMusi» 1 «O0miast 1 HeopraHuuecKasi XuMus» COPMHPOBaHA B IPOTPaMMe 110 XUMHUH Ha OCHOBE
CHCTEMHOI'0 IOAXO0Jla K H3Y4YEHHUIO0 Y4eOHOro marepuajga M OOYCIIOBJIE€HAa HCTOPHMYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAaHUM Ha ONpeAeaéHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHM4ecKOl XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPTaHUYECKUX
COEJIMHEHUH, a TaKXKe Ha yYpOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IpEJICTaBIE€HUM O cTpoeHuH BemiecTB. CBelneHHs 00 M3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB [0 CIOKHBIX OMOJOTMYECKH aKTUBHBIX COE€IMHEHMI. B Kypce opraHMueckod XMMHU MOJIY4arOT
pa3BuTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00ILlero 00pa3oBaHMs I€pBOHAYAIBHBIE IPECTABICHHUS O XUMHUECKON CBSA3H, KIaCCU(PUKALIMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKIUH.

ITon HOBBIM yriioM 3peHust B mpeaMere «XuMHs» 0a30BOrO YpPOBHS PaccMaTpUBAaeTCs M3YyUCHHBIN Ha ypOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHMs
TEOPETUUECKUI MaTepuan 1 (paKkTOJIOTHYECKUE CBEACHUSI O BEILIECTBAX U XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyecKkas
XUMHUSD» 00ydYaIOUIMMCsl MPEJOCTaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKHX U METOJI0JOTHYECKUX
MO3UIMH, NTy0Ke NOHATh HCTOPUYECKOE N3MEHEHNE (QYHKIIUI 3TOro 3aKoHa — OT 000011aro1Iel 10 OOBSICHSIOMIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaKHEHIIMX BeIIECTBaX, UX COCTaBe, CTPOCHUHU, CBOMCTBaX M NMPUMEHEHUH, a TAKXKE O XUMHUECKUX PEAKIMIX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMM COAEp KaHMsI, UMEIOLIIUMHU KYJIbTYPOJIOTHUECKUNA U
NPUKIIAJHOM XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MMOHMMAHUIO B3aMMOCBSI3M XUMUHU C IPYTMMHU HayKaMM, pacKpbIBalOT €€ poJib B MIO3HABATENILHON U
MIPAKTUYECKON JEsITeIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCHUTAHHIO YBa)KEHUS K IIPOILIECCY TBOPYECTBA B O0JIACTH TEOPUM M TNPAKTUUYECKUX
NPUIIOKEHUH XUMHUM, TIOMOTAlOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJEMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBAaTh HH(OpPMALMIO M NPUMEHATh €€ Jid TONOJHEHUS 3HAaHUM, PpEeUIeHHs WHTEJUIEKTYalbHBIX M JKCHEPHUMEHTAIbHbIX
HCCIIeIOBAaTENbCKUX 3aJau. B 1enom coxaepkanue yuyeOHOTo npenMera «XHUMUS» JAaHHOTO YPOBHS HM3YYEHHUS OPUEHTHPOBAHO Ha (POPMHPOBAHUE Yy
o0y4aroluxcsi MUPOBO33PEHYECKOM OCHOBBI Jii MOHHMMaHusl (QUIOCOMCKUX HAEH, TaKMX KakK: MaTepUalbHOE E€JUHCTBO HEOPraHW4YecKoro u
OpPraHUYeCcKOro Mupa, o0yCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHHUEM, MO3HABAEMOCTh NPUPOIHBIX SBICHUN MyTEM SKCHEPUMEHTA U
pelIeHns MPOTUBOPEUNI MEX 1y HOBBIMU (DaKTaMU U TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PELLIEHUH IKOJIOTUYECKUX MPoOeMm,
a TakXke MpooJieM cOepexeHns YHEPTeTUUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B nnane pemieHus 3ajay BOCIIUTAHUS, Pa3BUTHS M COLUANIM3AIMKM OOYYarOMIMXCS MPUHSATHIE MPOrpaMMON MO XMMHUHU TMOIXObl K ONPEIEICHUIO
COJZIepKaHUsI U TIOCTPOEHUS IMpeaMeTa IpelycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAIBHBIX YUEOHBIX JEHCTBHH, MMEIOIUX 0a30BO€ 3HAuEHHUE IS
pPa3IMYHBIX BUJIOB JACSATEIBHOCTH: PEIICHHS MpoOJieM, MOWCKA, aHauu3a W o0paboTku uH(OpManuu, HEOOXOJAMMBIX IJIsi TPHOOPETEHHS OIbITa
IIPAKTUYECKON U MCCIIEN0BATENbCKON AEATENIBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IIO3HAHUM XUMUHU.



B mpaktuke npemopaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHWs, TaK M Ha ypOBHE CpEJHEro oO0Iiero odpa3oBaHHUs, MPH
ONPEIEICHUN COAEPKATEIBHON XapaKTEPUCTUKH LIEJIe U3y4YEeHHs IIPEeIMETa HAMPABICHUEM MEPBOCTEINCHHONW 3HAYMMOCTHU TPAJULIMOHHO MPU3HAETCA
(dbopMHpOBaHKE OCHOB XMMHYECKOW HAYKHM KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTUYECKOH NEATENbHOCTH YeJIOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKON TOYKHU 3PEHMSI TAaKOM MOJAXOJ K ONPENEICHUIO LEeNel M3Y4eHHUs IMpeaMeTa sBISIETCS BIOJHE
OIpaBJaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUSI TIIaBHBIMU IEJISIMU U3YYCHHS TIpeMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsitoTcs:

e (opMHUpPOBAHHME CUCTEMBI XUMHUYECKHX 3HAHUH KaK BaKHEHIIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUPa, B OCHOBE KOTOPOH Jiexkat
KIIOUEBbIC MOHATHUS, (yHIaMEHTAIIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U MIOHUMAHUE CYIIHOCTH JOCTYIHBIX 0000111eHui
MHPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e  (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIINid, HEOOXOJUMBIX ISl IPUOOpETEHUS
YMEHUI OPUEHTUPOBATHCSA B MUPE BEILIECTB U XUMUYECKUX SBJIICHUM, UMEIOIINX MECTO B IPUPOE, B MPAKTUUECKOM U MOBCETHEBHOM JKU3HU;

®  pa3BUTHE YMEHUH M CIIOCOOOB IESATEIHLHOCTH, CBI3aHHBIX C HAOIIOEHNEM B OOBICHEHHEM XHMHYECKOTO SKCIIEPUMEHTa, COOIIOICHIEM MTPABHII
0e30macHOT0 0OpaIeH!s C BEIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTEpUCTHKA LIeJIEd M 3a/1ady U3y4EHHUs IPEeAMETa B MPOrpaMMe M0 XMMUU YTOUYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBHH C HOBBIMH IMPHUOPUTETAMHU B CHCTEME CpeaHero odimero oopazoBanus. CeroaHs B IpenoJaBaHUd XUMHUHU B OOJIbIIEH CTENEHH OTAAETCS
NPEANOYTeHUE MPaKTUUECKOH KOMIIOHEHTE COAEp)KaHUS OOYy4eHHUs, OPUEHTHPOBAHHOM Ha TIOATOTOBKY BBINYCKHHMKA 0011e00pa3oBaTeIbHON
OpraHM3alliy, BJIaICIOIIEro He HabOPOM 3HaHUH, a PYHKIIMOHAIBHON IPaMOTHOCTbIO, TO €CTh CIIOCOOAMM U YMEHUSIMH aKTUBHOTO MOJIYYE€HUSI 3HAaHUH U
IIPUMEHEHHUS UX B PEAJIbHOM JKM3HU U1 PELICHMSI TPAaKTUYECKUX 3a1a4.

B cBsI3u ¢ 3TUM NpU U3y4YEeHUHU IIpeaMeTa « XUMUs» TOMUHHUPYIOIIee 3HaYeHNE MPUOOPETAIOT TaKUe LENH U 3aJ]auH, KaK:

ajanTanus oOydJaroUIMXCsl K YCIOBHMSM JWHAMHYHO pa3BUBAIOLIETOCS MHpa, (POpMHUpOBAaHME HHTEIJIEKTYAIbHO Pa3BUTON JMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY NPUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX JKMU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

(dbopMupoBaHHE Y OOYYarOIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIWH), UMEIOUIMX YHHUBEpPCAIbHOE 3HAU€HUE I pa3IMYHbIX BUIOB
JeSTeIbHOCTU: PELIeHUsl MpoOsieM, MOKCKa, aHaau3a U 00paboTKu MH(pOpMalUK, HEOOXOAMMBIX JUIsl MPUOOPETEHUsI ONbITa JESTEIbHOCTH, KOTOpas
3aHMMAaeT BaXHOE€ MECTO B TO3HAHMM XUMHH, a TakXKe JJI1 OLEHKU C TO3HMIMH 5KOJOTrMYecKOM Oe30IMacHOCTH XapaKTepa BIIMSHHUS BELIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M UYEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE T[103HABATENbHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOyyarolmuxcs: CHOCOOHOCTH CaMOCTOSITEIBLHO
npuoOpeTaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIOIB30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH
JUI TTIOMCKA M aHaJIn3a y4eOHOM 1 Hay4dHO-TIONYIIpHONU HH(OPMAaLU XUMUYECKOTO COAECPKAHMS;

¢dbopmMHpoBaHHE M pa3BUTHE Yy OOYYAIOLIMXCS ACCOIMATUBHOTO W JIOTMYECKOTO MBIIIJICHHS, HAOMI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, IIPU MIJIAHUPOBAHUH U MTPOBEJCHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOy4aromuxcs yOSKAEHHOCTH B T'YMaHHUCTHMUYECKOW HANpPaBIIEHHOCTH XMUMMHU, €€ BaKHOW POJIM B PEIICHUH TJIOOANBHBIX MPOoOiIeM
paIMOHAIBLHOTO MPUPOAOIOIB30BAHUS, MOMOJHEHHS YPHEPTETUYECKUX PECYPCOB M COXPAHEHHUsS MPHUPOJHOIO PaBHOBECHS, OCO3HAHMS HEOOXOAUMOCTHU
Oepe’KHOTO OTHOIICHUS K TPUPOJAEC U CBOEMY 3/I0POBBIO, a TAKXKE IMPHOOPETEHHs ONbITa HMCIOJb30BAHUS TOJYYCHHBIX 3HAHUM A TPUHATHS
IPAMOTHBIX PEHIEHUH B CUTYyalUsX, CBA3AHHBIX C XUMUUYECKUMU SIBJICHUSMH.



B y4yeOnoM muiaHe cpefHero oOmiero oopa3zoBaHHs HpeAMeET «XUMHS» 0a30BOr0 YPOBHS BXOJIUT B COCTaB MpeaMeTHOH obmactu «EcTecTBeHHO-

Hay4HbIE IPEIMETBD.
OO1ee yrco 4acoB, OTBEAEHHBIX JJIs U3YYCHHSI XUMUU, Ha 0a30BOM YPOBHE CpeHero oomiero oopazoBanusi, coctapisieT 68 gacos: B 10 kimacce
— 34 ygaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezelnto).
COILEPKAHUE OBYYEHUSA
10 KVIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKON XUMHHU

[Ipenmer opraHuuyeckoil XUMuH: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B IOJIYYEHMM HOBBIX BELIECTB M MarepuayioB. Teopus cTpoeHus
oprannueckux coeauneHuit A. M. bytiepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIe (OpPMYIbl OpPraHHYECKUX BeliecTB. ['oMonorus, uomMmepus.
XuMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccuukanuy OpraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHMYeCKUX COSAMHEHMH (CHUcTeMaThdecKas) U TPHUBHAIIbHBIC
Ha3BAHUS BAXKHEUIIMX NPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMeHTAIbHBIE METO/Ibl U3YUYEeHHsI BEUIECTB U UX MPEBPAICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMy OPTaHWYEeCKUX BEUIECTB U MaTepualaMH Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEHIECTB, HAOIIOJEHUE M ONMUCAHWE AEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIICHUIO0 OPTaHUIECKUX
BEIIECTB MPU HarpeBaHuu (IJIaBJIeHHUEe, OOYIIIMBaHUE U TOPEHHE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTMUYECKUI psii. MeTaH U 3TaH — NpocTeiIlne NpeICTaBUTENN alKaHOB: (GU3NYECKUE U XMMUYECKHE CBOWCTBA
(peakuuy 3aMeLIeHUs U TOPEHUS ), HaXOXKACHUE B IPUPO/IE, TIOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, FTOMOJIOTHUECKUHN psiA. DTUIIEH M MPONWIEH — MPOCTEHIINe MpPEeACTaBUTENN aJKEHOB: (hU3MYECKHEe U XUMHUYECKHe
CBOMCTBa (peaKIy THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUN, OKUCIICHHS U MTOJIMMEPHU3ALIUH ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u MeTunOyranueHn-1,3: crpoeHue, BaxHEWIIMEe XMMUYECKME CBOWCTBa (peakuus noiaumepusauuu). I[lomyueHue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH pAld. ALETHIEH — MNpPOCTEHINNH NpencTaBUTENb aJlKUHOB: COCTaB, CTPOCHME,
¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaIOT€HUPOBAaHMSI, THApATalli, TOPEHHUS] ), IOJTyYeHHE U IPUMEHEHHUE.

Apensbl. benzoin: coctas, cTpoeHue, pU3NMUECKUEe U XUMUYECKHUE CBOMCTBA (peakiuy raJIoreHUPOBAHUs M HUTPOBAHUSA), MTOJydYeHHE U NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceotcmea (peakyuu 2aio2eHupo8anus U HUMpoO8anus), noiyyerue u npumerenue. TOKCUUHOCTD
apeHoB. ['eHeTHYecKas CBsI3b MEXKY YIIIEBOJIOPOJAMU, TPUHAIICKAIIMMH K Pa3IUYHBIM KJIACCAM.

[Ipupoanble UCTOYHUKHU yriaeBoaopoaoB. [Ipupoansiii ra3 u nonytHele HedTsHbEe Ta3el. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepadoTKu
He(TU: MEeperoHkKa, KPeKUHr (TEPMUUYECKUH, KaTaTuTHUeCKuid), mupoiu3. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOIYKTHI €ro nepepadoTKu.

DKcIepUMEHTAIbHbIE METOABl M3YUEHHs BEIECTB M UX MPEBPALICHUN: 03HAKOMJIEHHE ¢ 0Opa3laMM IJIacTMAacC, KaydyKOB M PE3HHbI, KOJUIEKIIUU
«Hed1b» 1 «YTombpy», MoaenupoBaHie MOJIEKYJ yIIeBOJOPOIOB U TaJOT€HONPON3BOAHBIX, MPOBEACHUE MPAKTUUYECKON pabOThI: MOJIyYeHUE dTUJICHA U
H3YyYEHHUE ETO CBOMCTB.

PacuérHrle 3agaun.




Bbruuciienus mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIIECTBA WIJIM MPOAYKTA PEAKIUH IO HM3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOJYKTOB PEAKIIUH).

Kucsopoacoaep:kaue opranudeckne coeJuHeHUs

[IpenenbHble OTHOATOMHBIE COUPTHL. MeTaHON M 3TaHOJ: CTpOoeHHe, (pu3Mueckre W XMMHYECKHE CBOMCTBA (PEaKIMH C aKTUBHBIMU METaJUIaMU,
raJJOreHOBOJIOPOJIaMH, TOPEHHUE), TpUMEeHeHne. BomopoaHbie CBSA3M MEXIY MOJEKylaMd CHHPTOB. JleficTBHe MeTaHONa M 3TaHOJNa Ha OpPraHHU3M
YeloBeKa.

MHOroaTOMHBIE CIUPTHI. DTWICHTIUKOIb M TIHMIEPHH: CTPOCHHUE, (U3NYECKHEe M XHUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKIlysl HA MHOTOaTOMHbIe criupThl). [leiicTBre Ha opranu3m uenoBeka. [I[pumMeHeHune raumepruta U 3TUICHTITUKOJIS.

®deHout: CTpoeHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuuHoCTh (eHomNa. [Ipumenenune gpenomna.

Anpaerunpl U kemonwvl. DopManbAeTu, aleTalbIeIu/l: CTpOeHUE, PU3NUECKHEe U XUMUYECKHE CBOMCTBA (peaklUy OKUCICHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIC PEAKINH ), TIOyYeHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAasi KUCIOTBL: CTpOCHUE, (PU3NUECKHe U XMMHUYECKHUEe CBOMCTBA (CBOWCTBA,
o0mue aJisl Kjlacca KUCIOT, peakius dTepu(uKanum), nmojrydeHne u npuMeHenne. CteapuHoBas M OJCMHOBAsI KUCIOTHI KaK MPEICTABUTENN BBICIIIUX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ISHCTBUE.

Crnoxable 3QUpPB KaKk NPOM3BOJIHBIE KAapOOHOBBIX KHUCIOT. ['maponu3 cioxHbeix 3¢upoB. Kupsl. I'mapomu3 xupo. [IpumeHeHue >XHUPOB.
buonoruueckas poib )KUPOB.

VYTraeBoasl: cocTaB, Kiaccu(uKamus YriaeBoJoB (MOHO-, IW- WM TIOJHMCaxapuabl). [F0Ko3a — MPOCTEHIIN MOHOCAXapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (pU3MYECKHEe U XMMUYECKUE CBOMCTBa (B3aumoeicTBue ¢ ruapokcuaom mean(ll), okucienne aMMuadHbIM pacTBOpoM okcua cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIFOKO3bI), HAX0XKJIEHHE B IPUPOE, TPUMEHEHNE, Onoorndeckast poib. @otocuHTe3. PpyKTO3a KaK H30Mep TIFOKO3HI.

Kpaxman u nemntonosa kak npupoanbie noaumepbl. CTpoeHHe KpaxMania U 1euiroo3bl. dusnyeckrue 1 XMMUYECKHe CBOIMCTBa Kpaxmana (TUIPOIn3,
Ka4eCTBEHHAsI PEAKIIHS C HOIOM).

DKcIIepUMEHTAIbHbBIE METO/bl M3Y4YeHHs BEIIECTB M UX MpEeBpalleHUil: MpoBeleHHe, HAOIIOJCHHE U OINUCAaHHWE JEMOHCTPAllMOHHBIX OIIBITOB:
TOpPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIIUPTOB (OKHUCIIeHUE 3TaHona okcuaoM Meau(ll)), MHOroaToOMHBIX CIUPTOB (B3aUMOJIEHCTBUE
rnuuepuna ¢ ruapokcunom meau(ll)), anpaernaos (okucIeHHEe aMMHAuYHbIM pacTBOpoM okcuaa cepedpa(l) u ruapoxkcunom menu(ll), B3aumoseiictue
KpaxMaja ¢ HOJI0OM), TPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOW KUCIOTHI.

Pacuérnsie 3amaumn.

Bbruuciienus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOTUYECTBA MCXOAHOTO BEIIECTBA WIIM MPOAYKTA PEAKIHH IO HM3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIINHN).

A3oTcozeprkamye OpraHuaecKue COeTMHEHHS.

AMUHOKHCIIOTHI Kak aM(OTEepHBbIE OpraHu4YecKkue coenuHeHus. Du3nyuecKkue W XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha TpHUMeEpe TIIMIIMHA).
Bronornveckoe 3HaueHNEe aMHHOKUCIIOT. [lenTrp.

benku kak TpuUpOIHBIE BBHICOKOMOJICKYJISIpHBIE coefuHeHwus. [lepBuuHas, BTOpUYHAS M TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa
O€NKOB: THIPOJIU3, ACHATYpaIusl, KAUEeCTBEHHbIE peaklUy Ha OeJKu.

DKcIepUMEHTAIbHBIE METO/IbI U3YUYEHHUS BEIIECTB M MX IMPEBPAICHU: HAOII0ACHNE U ONTUCAHNE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpaLus OEJIKOB
MIPU HarpEeBaHUU, [[BETHBIE PEAKIINH OEJIKOB.



BricokomosieKyJIIpHbIE COeNHEHUs

OcHOBHbIE TOHSTUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3AINH, CPETHSsS
MoJieKyJisipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTUHEHUN — MOJIMMEPHU3aIIUs U TTOJMKOH ICHCALIUS.

DKcrepuMEHTAIbHBIE METOJIbl M3y4YEHHS! BEIIECTB M MX MPEBpAIICHHI: O3HaKOMJICHHE C OOpa3lamMHu MNPUPOIHBIX U HCKYCCTBEHHBIX BOJOKOH,
IJ1aCTMACC, Kay4yyKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanm3amust MEXNpeAMETHBIX CBsI3€d TpHU WM3YYCHHHM OpraHWYeckoid xmmuu B 10 KiIacce OCYMIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIUX
€CTECTBEHHO-HAYYHbIX MMOHATHH, TaK U MOHITUMN, SIBJISIONINXCSA CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTecTBeHHO-HAYYHbBIC TIOHATHS: SBJICHUE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TCOPHsI, aHAIM3, CUHTE3, KiIaccu(UKAIWs, MePUOTUTHOCTD,
HaOI0IeHNe, U3MEpPEHNe, SKCIIEPUMEHT, MOACTUPOBAHUE.

®dusuka: marepus, dHEprus, mMacca, aToM, JJIEKTPOH, MOJIEKYyJla, SHEPreTUUYECKHil ypOBEHb, BEILIECTBO, TENO, O0BEM, arperarHoe COCTOSHUE
BelIeCTBa, (PU3NUECKHE BETUYUHBI U €IUHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, orochepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCUHTE3, OMOJOTHYCCKH aKTUBHBIC BelIecTBa (OCIKH, YTIIIEBOIBI, KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus: nuuieBbie MPOYKThI, OCHOBBI PAIIHOHATBHOTO MUTAHUS, MOIOIINE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPenapaThl, MaTEpUabl
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUS

Teoperuyeckne 0CHOBbI XUMHH

XuMu4YecKuil 37eMeHT. AToM. SIApo aToMa, U30TOMbl. DIEKTPOHHAS 000JI0UKa. DHEPreTHUECKUE YPOBHH, MMOIYPOBHH. ATOMHbIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOCHHOCTH pacipeiesieHUs JIEKTPOHOB M0 OPOUTAISIM B aTOMAaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB. IIEKTPOHHAS KOHPUTYpaAITUs
aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuognyeckas cucrema xumudeckux snemMeHToB . 1. Menneneesa. CBa3b nepuoauyeckoro 3akona u Ilepuoanueckoit
cucteMbl xuMuueckux anemeHToB /. 1. MeHnneneeBa ¢ coBpeMeHHOI TeopHueil CTpOeHUs aTOMOB. 3aKOHOMEPHOCTHU W3MEHEHUsI CBOMCTB XUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB IO TPYyMIaM U TeproiaM. 3HaAY€HHUE MePUOINIECKOT0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKOU CBSI3M (KOBAJICHTHAsI HEMOJSPHAS U MOJIIpHAsi, MOHHAs, MeTallIndeckas). MexaHu3MbI
o0pa30BaHMs KOBAJIEHTHOM XUMUYECKOU CBA3M (OOMEHHBIN M JTOHOPHO-aKIENTOpPHbIN). Bogopoanas cBs3b. BaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. MIoHbI: KaTUOHBI 1 AHUOHBI.

BenectBa MONEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT THUIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHudeckux coequHeHHWi. HoMeHkIaTypa HeOopraHMYeCcKHX BemlecTB. ['eHeTWueckas CBs3b HEOPTaHHMYECKHUX BEIIECTB,
MPUHAIICKAIINX K Pa3IMYHbIM KJIaccaMm.



Xumuueckas: peakius. Knaccupukanuss XUMHYECKHX PEaKUUil B HEOPraHMUYECKOW M OPraHMYeCKOW XMMHH. 3aKOH COXPaHEHHsS] MAacChl BEIIECTB,
3aKOH COXPaHEHUs U MPEBPALLEHUS SHEPTUH IPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuy, e€ 3aBHCUMOCTh OT Pa3IMYHBIX (akTopoB. OOpaTHMbIe peakiuu. XUMUIecKoe paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSHUE
xumuueckoro paBHoBecus. [Ipunnun Jle [latense.

DnexTponutuyeckas auccoruanus. CubHbIe U cnadblie 21eKTpouThl. Cpeia BOJHBIX paCTBOPOB BEIIECTB: KUCIAs, HEHTpaabHas, MEIOTHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCIepuMEHTATBHBIC METO/IbI U3YUEHUS BEIIECTB M UX MPEBpAIICHU: qeMoHcTpanus Tabmmi «[lepuonnyeckas cuicteMa XMMHYECKHUX DJIEMEHTOB /.
W. MengeneeBa», U3ydeHHE MOJENEH KPUCTAIUIMUECKHX peUIETOK, HAOJII0JeHHEe U OMHCAaHHE JAEMOHCTPALMOHHBIX W JAOOPATOPHBIX OIBITOB
(pazyoxeHue MepoKcuia BOJOpoa B MPUCYTCTBUU KaTalIM3aTopa, OMPeIeSIEHUE CPebl pACTBOPOB BEIIECTB C MTOMOIIBIO YHHBEPCAIIBHOTO MHANKATOPA,
peaKkuyu HOHHOTO OOMeHa), MPOBEACHHE MPaKTUYeCKor paboThl «BnusHue pa3nuuHbix (AaKTOPOB HA CKOPOCTh XMMHUECKON peaKIInm.

Pacuérnepie 3amaumn.

Pacuétel no ypaBHEHUAM XMMHMUYECKUX PEAKIMI, B TOM YHCJIE TEPMOXUMUUYECKHE PACUEThI, PACUEThl C UCIIOIb30BAHUEM MOHATHS «MAaCcCOBAsl 10
BEILIECTBAY.

Heopranuueckasi xummns

Hemeramnsl. [Tonoxxenne HemetawioB B Ilepuoanueckoit cucreme xumuueckux 3neMeHToB J[. . MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBONCTBA BAXKHEUIINX HEMETAJJIOB (TaJOreHOB, Cephl, a30Ta, Qocdopa, yriaepona U KpPEeMHHS) U UX COCIUHEHUU (OKCHJIOB,
KHUCJIOPOJICOACPKAITUX KUCIOT, BOAOPOJHBIX COETUHEHUN).

[IpuMeHeHne BA)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Mertannsl. [Tonoxxenue meramnoB B [leproauueckoii cucreme xumuueckux sneMeHToB Jl. M. MengeneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
00oJi04ek aroMoB MeTaiuioB. O0uMe gpusndeckre cBorcTBa MeTa/UI0B. CIijIaBbl METAIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUN METaIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaJIUW, KalbIIMi, MATHUIA, ATFOMUHHM, IIUHK, XPOM, JKEJIe30, Me/Ib) U UX COeTUHEHUH.

O61ue cnocoObl Moxy4eHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METO/bl M3YUEHHs BEIIECTB U HMX MPEBpalllEeHUi: M3yueHue KoJeKuuu «MeTamibl W CIUIaBbl», 00pa3loB HEMETAJUIOB,
perieHne SKCIEePUMEHTATBHBIX 3a]ad, HaONIoJeHHE W OMHMCAaHHE JACMOHCTPAIMOHHBIX W JA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA
QIIOMUHHUS C PACTBOPAMH KUCIIOT U LIEI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAILJIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa UM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY ONHOTO M3 yYaCTBYIOIIUX B PEAKIIMU
BEIIIECTB, PacUYEThl Macchl (00bEMa, KOJIMYECTBA BEIIIECTBA) MPOTYKTOB PEAKIINH, €CJIM OJTHO U3 BEIIECTB UMEET MPHUMECH.

XumMus 4 KU3Hb

Ponp xumum B obOecrieueHUH SKOJOTUYECKOW, PHEPreTUYECKOW W TMHUIIEBONW O€30MacCHOCTH, Pa3BUTUU MEIUIUHBI. [IOHATHE O HAayYHBIX METOJaxX
MMO3HAHMS BEUIECTB U XUMHUECKUX PEaAKIIUH.

[IpencraBienust 06 0OIMIMX HAYYHBIX IPUHIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BA)KHEHIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEpPUATIOB: BAXKHEWINNE CTPOUTEIbHBIE MaTEpHallbl, KOHCTPYKIIMOHHbIE MaTepuajbl, KPacKu, CTEKJIO, KEepamMHKa,
MaTepuaibl A AIEKTPOHUKU, HAHOMAaTepyaibl, OpraHn4ecKue U MUHEpaJIbHbIE YA00peHusl.



XUMUS U 3I0pPOBbE YEJIOBEKA: MPaBUJIa MCIIOIb30BAHUS JIEKAPCTBEHHBIX IMPENapaToB, MpaBuia 0€30MacCHOTO MCIOIb30BAHUS MPEMapaToB OBITOBOM
XUMHHU B II0BCEAHEBHON XKU3HU.

MexnpenMeTHbIe CBS3U.

Peanunzanus MexnpenMeTHbIX CBs3eill mpuU M3ydeHHH OOLIEeH M HeopraHuueckod XumuM B 11 Kiacce ocyIecTBIIETCS 4epe3 UCIOJIb30BaHHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MMOHATUH, ABISIOMIMXCS CHCTEMHBIMU JJIs1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAYYHbIM (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIacCuUKalus, IepuoAUYHOCTb, HAOIIOICHHE,
JKCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHHUE, SBIICHHE.

@dusuka: marepus, SHEprus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, M30TON, PAJAUOAKTUBHOCTH, MOJEKYJAa, YHEPIreTUUECKUN YPOBEHb,
BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NUYECKHIE BETMUMHBI H €AMHUIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucTemMa, buocgepa, Makpo- U MUKPOJIEMEHThI, BATAMHHBI, 0OOMEH BEILLIECTB B OpPraHU3ME.

I'eorpagusi: MuHepabl, FOpHbIE IOPO/IbL, [10JIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorusa: XxuMHUUecKas INPOMBIIUIEHHOCTb, METAJIYPIHs, IPOU3BOACTBO CTPOMUTEIBHBIX MATEPHANIOB, CENbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO,
MUIIEeBasl MPOMBIIUIEHHOCTb, (hapMalleBTUUECKas MPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHUUECKUX IMPENaparoB, MPOU3BOACTBO KOHCTPYKI[MOHHBIX
MaTEpUAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IINTAHMPYEMBIE PE3VYJIBTATBI OCBOEHMS ITPOI'PAMMEI ITO XMW
JUYHOCTHBIE PE3YJIBbTATHI

®I'OC COO ycranaBniuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOTPaMM CPEIHEro oOIero o0pa3oBaHUs (JIMYHOCTHBIM,
MeTaIpeAMETHBIM U TIpeAMETHBIM). HayuHO-MeTOaMuecKoi OCHOBOW Isi pa3palOTKU TUTAHUPYEMBIX PE3YIbTaTOB OCBOEHHUS IMPOTPaMM CPEIHETO
o011ero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATETbHOCTHBIN MOAXO/I.

B COOTBETCTBUHN C CUCTEMHO-ACATCIIBHOCTHBIM MNOAXOJAOM B CTPYKType JIMYHOCTHBIX pCSYJII)TaTOB OCBOCHUA npenMeTa «XI/IMI/ISI» Ha ypOBHe
cpeaHero o01iero 00pa3oBaHus BbIICTIEHBI CIETYIONINE COCTABISIONINE:

OCO3HaHWE 00YJAIONTUMHUCS POCCHICKON TPaXTaHCKOW WICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH H CaMOOITPEICIICHHIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHUIO;

[eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE KJIIOYEBBIX IEHHOCTEW M MCTOPUYECKUX TPAAUIMK 0a30BOM HAyKH
XHUMHH;

TOTOBHOCTb H CHOCO6HOCTB O6y‘-IaIOHH/IXC$I pYKOBO)ICTBOBaTBCSI B CBOGf/i OCATCIIBHOCTU II€CHHOCTHO-CMBICIIOBBIMHAU YCTaHOBKaMI/I, HpI/ICYHH/IMI/I
[[EJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHUs;

HaJINn4Yune HpaBOCOBHaHI/IH BKOHOFquCKOﬁ Ky.]'H)TypI)I 158 CHOCO6HOCTI/I CTAaBUTH LICJIN U CTpOI/ITB JKN3HCHHBLIC ITJIAHBI.

JIudHOCTHBIE pE3yNbTaThl OCBOEHUS IMpeaMeTa «XUMUs» JTOCTUTAIOTCS B €UHCTBE yU4E€OHOW M BOCIHUTATEIHHON NEATEIHHOCTH B COOTBETCTBHUH C
FYMaHI/ICTI/I‘IeCKI/IMI/I, COHI/IOKy.]'IBTypHI)IMI/I, }IyXOBHO-HpaBCTBeHHI)IMI/I IIEHHOCTAMU U HUacajiaMnu pOCCHﬁCKOFO rpamnchxoro O6HI€CTB3, HpI/IHﬂTBIMI/I B
o0IIecTBe HOpMaMHU U TIPaBUIIAMH TMOBEEHUS, CIIOCOOCTBYIOIIUMH MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS 1 HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronmxcs.

JInuHOCTHBIE pEe3yabTaThl OCBOCHMS HpeAMeTa «XHMHs» OTPa)kaloT COPMHUPOBAHHOCTH ONBITA MO3HABATEIBHOM M MPAKTHUYECKOU NEATEILHOCTH
00yJaromuXcs Mo peaau3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:



1) rpa:kI1aHCKOro BOCIIUTAHUS

OCO3HaHUS 00YJAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBaXKEHHUS K 3aKOHY M TIPABOIIOPSIKY;

MNpEACTABJICHUA O COUAJIBHBIX HOPMaAX U IIpaBUJIaX MCKINIHOCTHBIX OTHOLIIEHUU B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH IPU CO3JaHMHM YYEeOHBIX IPOEKTOB, PEIICHWM YYEOHBIX M TI03HABATEIBHBIX 3aj1ad,
BBIITOJIHCHUU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TIOHMMAaTh ¥ PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX MPU aHATIU3€ PA3IMYHBIX BUJIOB YU€OHOH JCSITCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTCUYECTBEHHOW XUMUU;

YBaAXXCHUA K IPOLCCCY TBOPYECTBA B O6JIaCTI/I TCOpHUU MU TIPAKTUYCCKOro INMPHUMCHCHUA XHMMHUH, OCO3HAHUA TOr'o, 4YTO AOCTHIKCHUSA HAYKH CCThb
pe3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

HHTCpPCCa MW II03HABATCJIIbHBIX MOTHBOB B IIOJYYCHHHM MW IIOCICAYIOIICM aHAJINU3C I/IH(i)OpMaIII/II/I 0 IMCPCAOBBIX HJOCTUIKCHHAX COBpCMCHHOfI
OTEUECTBECHHOU XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHHUS;

CHOCO6HOCTI/I OIICHUBATh CUTyalluH, CBA3AHHLIC C XUMHUYCCKUMU SBJICHUAMU, U IPUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH Ha MOpPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATH CcBOE MOBCACHUEC U IOCTYIIKU CBOUX TOBapI/IHIeﬁ C HOSI/IHI/II\/'I HPAaBCTBCHHBIX W IMPABOBBIX HOPM H OCO3HAHUC HOCJ'ICI[CTBI/II\/'I
ATUX MOCTYIKOB;

4) popMupOBaAHHSA KYJIBTYPHI 310POBBSI:

MMOHMMAaHUS 1IEHHOCTEH 310pOBOTO U 0e30MacHOro o0pasa KU3HH, HEOOXOUMOCTH OTBETCTBEHHOI'O OTHOIICHHS] K COOCTBEHHOMY (U3MUYECKOMY U
TICUXHYECKOMY 3]I0POBBIO;

COOJTIOICHUS TIPaBUII 0€30MacCHOT0 0OpaIlleHus C BEIIeCTBAMU B OBITY, TOBCEIHEBHOM JKU3HH U B TPYAOBOM AESITENTFHOCTH;

IMOHUMaHHWs HCHHOCTHU IPaBUJI MHAUBUAYAJIBHOI'O H KOJIJICKTUBHOI'O 6630HaCHOFO MMOBCACHHUA B CUTyalUsAX, YIpOXKaroIIUX 3A0POBBIO W KHU3HU
JTIOJICH;

OCO3HaHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOroJisl, HAPKOTHUKOB, KypeHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHONW KOMITETEHTHOCTH B Yy4e€0HO-HCCIICIOBATEIBCKON JCATEIHHOCTH, OOIIECTBEHHO IIOJE3HON, TBOPYECKOW W APYTHX BHJAX
NesITeNIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE YJIaCTHE B PEIICHUN NPAKTHUECKUX 3a/1a4 CONMATbHON HAMPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUSHHIO POGECCHI pa3TUYHOTO poja, B TOM YHCIIe HA OCHOBE MMPUMEHEHHS MPEAMETHBIX 3HAHUI TT0 XUMUH;

YBOKEHUSA K TPYY, JIIOJSM TPyJa U Pe3yJbTaTaM TPYJIOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYaJbHOW TPAaeKTOpHMU 0OpazoBaHus, Oymaymiel mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XUMHUU, MHTEPECOB M MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS

AKOJIOTUYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K TIPUPO/IC, KaK HCTOYHHUKY CYIIIECTBOBAHMS KM3HU Ha 3eMJIe;



MOHMMAaHMS TI00ATFHOTO XapaKTepa 3KOJIOTHYECKHX IMPOOJIEM, BIUSHUS HSKOHOMHUYECKHX IPOLECCOB HAa COCTOSIHHE MPHUPOJHOW M COIUAIBHOU
Cpensl;

0CO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTIKEHUH XUMUU JIJIS1 pEIIEHHS BOIIPOCOB PALMOHAIBHOTO MPHPOI0TI0Ib30BAHUS;

aKTUBHOT'O HENPUATHUS NEHCTBUHM, IPUHOCALIMX BpPEJ OKpY’Karollel NMPUPOIHON cpesie, yMEHHUs MPOrHO3UPOBATh HEOIArONPUSATHBIE HKOJIOTHUECKUE
MIOCJIEACTBUS IPEANPUHUMAEMBIX I€HCTBUI U NPEAOTBpAILATh UX;

HaJIM4Us Pa3BUTOTO HKOJIOTMYECKOTO MBINUICHUS, JKOJIOIMYECKON KYJIbTYpPBI, ONbITA AEATEIbHOCTH JKOJIOTMYECKON HAIpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI UMM B ITO3HABATEIHHON, KOMMYHUKAaTUBHON U COIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTHUBOCTOSTH UJIEOJIOTUU
xemodobuu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHUPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHenu(UKA XUMHUHM KaK HayKd, OCO3HaHUS e€ poju B ()OPMHPOBAHWHU PAIMOHAIBFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
IPEJCTaBICHU 00 OKpYXarollleM MHpe KaK O €JUHCTBE NPUPOJbl U YeJIOBEKa, B MO3HAHUM INPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuu npoliem
COXpaHEHUs IIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUHM ISl COBPEMEHHOM LIMBUIM3ALMU: B €€ T'yMaHUCTUYECKON HAlpaBIEHHOCTH U BaXKHOHM pOJIU B CO3JaHUU
HOBOH 0a3bl MaTepUAILHON KYJIBTYPHBI, PEIICHHH III00aJBHBIX MPOOJIEM YCTOMUYMUBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YJHEPTETHUECKOM, MUIIEBOH
U 3KOJIOTUYECKOH 0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OOCCIIEUEHNH YCIOBUH YCHELIHOrO TpyJa M 3KOJIOTHYECKH KOM(OPTHOW JKU3HU KaKIOIo
yJieHa OOIEeCTBa;

€CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH: IOHMMAaHMs CYIIHOCTH METOJIOB II03HAHMSA, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
HCIIOJIb30BaTh IOJIydaeMble 3HAHUS Ul aHaJu3a U OOBACHEHUS SBIICHUN OKPY)KAIOIIEro MHpa M MPOUCXOIANINX B HEM M3MEHEHHUI, yMEHUs JelaTh
000CHOBAHHBIE 3aKIIIOYECHUSI HA OCHOBE HayUHBIX (DAKTOB M HMEIOIIUXCS JAHHBIX C LIEJIbIO MOJYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJISl peUIeHUsI TPOOJIeM B peasIbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpECca K MO3HAHUIO U HCCIIEN0BATENBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHI0O M CaMOoOOpa3oBaHHMIO, K aKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAHMHA IO XHMHUU B
COOTBETCTBHUH C )KMU3HEHHBIMHU MOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX chepax npodeccCHOHaATbHON AeITeTbHOCTH.

METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeameTa « XMMUS» Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HaYMMble JUI (POPMUPOBAHUS MHPOBO33PEHHSI OOYHAIOLIMXCS MEKIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHayYHbIE MOHATHS, OTpakarollne
L[EJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHeuu(UKy METOJO0B MO3HAHUSA, MCIOJIBb3YyEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO, IHEPIHs,
SBJICHHE, TPOLIECC, CUCTEMA, HAay4yHBIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHHE, HaOII0eHHe, HU3MEpEeHHE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE yuyeOHble JEeHCTBUs (IIO3HaBaTelIbHbIE, KOMMYHUKAaTHUBHBIE, PErYISATUBHBIE), oOecnieunBatomye GopMupoBaHue (HyHKIIMOHATBLHOU
IPaMOTHOCTH M COLIMAIbHOM KOMIETEHIIMH 00y4arouxcs;

CIOCOOHOCTH 00YYAIOIIMXCS UCIIOB30BaTh OCBOCHHBIE MEXIUCIUITTIMHAPHbBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEpCAJIbHbIC yueOHbIE IeHCTBUA B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.



MertamnpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJICHHE YHHBEPCAJIBbHBIMU yYEOHBIMH IO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMUA U PETYISTHBHBIMH
NEUCTBUSIMH.

OgJaieHne YHUBEPCAIBLHBIMH Y4eOHBIMH O3HABATEIbHBIMH 1€CTBUSAMM:

1) 6a3oBble JJornyecKue AecTBUS:

CaMOCTOSITENTbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeAENATh LIETH ACSTeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCHTH PE3YyJIbTAaThl JNESATENILHOCTH C IMOCTABICHHBIMU
LEJISIMU;

UCIOJIb30BaTh IMPH OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACNIATH XapaKTepHbIE NMPU3HAKU MOHATUH M yCTaHABIMBATh HUX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MTOHITHS JIs1 OOBSICHEHHSI OT/ICIbHBIX (DaKTOB U SIBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATH PUYMHHO-CIICJICTBEHHBIC CBS3U MEKIY U3y4acMbIMH SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKACHHS (MHIYKTUBHBIC, TEAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBAEMBIX
SIBIICHUSIX, (POPMYIMPOBATH BHIBOJIBI M 3AKITFOUCHMUS,

MPUMEHSTh B MPOLIecCe MO3HAHMS, UCIIOJIb3YEMbIE B XUMUU CHMBOJUYECKHE (3HAKOBBIC) MOJENH, MpeoOpa3oBbIBaTh MOAEIbHBIC MMPEACTABICHUS —
XUMHAYECKHI 3HaK (CHMMBOJI) DJIEMEHTA, XUMHUYECKas (GOpMyia, YpaBHEHHE XWMHYECKOW PEaKIMHW — TPH PEIICHUH Y4eOHBIX MO3HABATEIBHBIX H
MPAKTUYECKUX 3aj]]a4, MPUMEHSATh Ha3BaHHbIE MOJICJbHBIC TMPEJCTABICHUS JI1 BBISABICHUS XapaKTePHBIX IPU3HAKOB HU3YyYaeMbIX BEIIECTB U
XUMHYECKUX PEAKIUN.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynMpoBaTh LENM M 33/a4M MCCIEOBAHUS, UCIOJIb30BATh IOCTABJICHHBIE M CAMOCTOSTEIbHO C(HOPMYIMPOBAHHBIE BOIPOCH B KauecTBE
WHCTPYMEHTA MO3HAHUS M OCHOBHI JUIsl (DOPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIA;

BJIaJIeTh HABBIKAMH CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS U MPOBEACHUS YYEHMUYECKHX SKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HAOIIOAATh 3a
XOZIOM TIpOIIecCa, CaMOCTOSITEIBHO TPOTHO3MPOBATH €r0 pe3ynbTaT, (HopMymupoBaTh OOOOMIEHHS W BBIBOABI OTHOCHUTEIFHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUET O MPOJIeIaHHOM paboTe;

MpUOOPETaTh OMBIT YUCHHUECKOW HCCIETOBATENHCKON W MPOCKTHOW JEATEIIEHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEITEHOMY
MOUCKY METOJIOB PEIICHHsI MPAKTHUYECKUX 3314, IPUMEHEHHIO Pa3IMYHbIX METOI0B TTO3HAHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(pOpMAIMM (HAy4HO-TIOMYJISIpHAsl JTUTEepaTypa XMMUYECKOTO COAEp)KaHUs, CIIPaBOYHbIE MMOCOOUS,
pecypcel MHTEpHETa), aHAMM3MpPOBAaTh HH(DOPMAIMIO PAa3IMYHBIX BHIOB M (OPM MPEICTABICHHS, KPUTHYECKH OIICHWBATH €€ IOCTOBEPHOCTh H
HEMPOTHBOPEUUBOCTb;

(bopMyITHpOBAThH 3aIIPOCH M MMPUMEHSTh Pa3IMYHBIE METOJIBI IIPH MOUCKE U 0TOOpe MHPOPMAIINU, HEOOXOAUMOW ISl BHIOIHEHHS YUeOHBIX 3a/1a4
ONPEACIEHHOTO THUIIA;

MPUOOPETATH OIBIT UCIIOJIb30BaHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATH ONTHUMAIBHYIO ()OpMY IpeCcTaBiIeHUs HHPOPMALIUH (CXeMbl, TpadUKH, JUarpaMMBbl, TAOIULBI, PUCYHKH U IPYTHE);



WCTOJIb30BAaTh HAYYHBIA SI3BIK B KAueCTBE CPEJCTBAa MpH padoTe ¢ XUMHYECKOW HH(OpMALMEil: MPUMEHSATh MEXIpeAMeTHbIe ((pusmueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBL, (hOpMyJIbl, a0OpeBUaTypbl, HOMEHKIATYPY;

MCIOJIB30BATh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgyajeHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHAMMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY O00OCYKIAaeMO TeMBI B XO/€ AMAJIOra W/WIN AUCKYCCHUH, BHICKA3bIBATh UAEH, (OPMYIMPOBATH CBOM MPEIIOKECHU S
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEUI0KEHHON 3a7a4u;

BBICTYNIATh C IIPE3EHTALUEH PEe3yIbTaTOB IO3HABATEIBHON ACATEIBHOCTHU, ITOJYYEHHBIX CAMOCTOSATENIBHO MM COBMECTHO CO CBEPCTHHUKAMH IIPU
BBINOJIHEHUM XUMHUYECKOT0 SKCIIEPUMEHTA, IPAKTUYECKON pabOThI O UCCIIEOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peaan3all Y4eOHOIro poeKTa 1
(bopMyIHpOBATH BBIBOJKI 110 pe3yJbTaTaM MPOBEIEHHBIX NCCIICAOBAHUM MTyTEM COTTIACOBAHUS IMO3UIMHA B X0 00CYX/IeHUS 1 0OMeHa MHEHHSIMH.

OgyajeHne yHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

CaMOCTOATEIIBHO IIJIAHUPOBATH U OCYILECTBIITh CBOIO ITO3HABATEIBHYIO ACITEIBHOCTD, ONpeaeisid €€ Leau U 3a1a4M, KOHTPOJIMPOBATh U 10 Mepe
HE00XO0AMMOCTH KOPPEKTUPOBATh MpeAaraeMblii alfOPUTM ACUCTBUI NP BBINOJHEHUU y4eOHBIX M MCCIIEJOBATENIbCKUX 3a/a4, BbIOUpaTh Haubolee
3¢ GEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIECTBAX M XMMUYECKHUX PEaKIIIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHa/IN3a U CAMOOLCHKH.

IHNPEAMETHBIE PE3YJBTATHBI
10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHndecKasi XuMUs» OTpaXaroT:

Cc(OPMHUPOBAHHOCT TPEJCTABICHUI O XMMUYECKOH COCTaBIIIONIEH €CTeCTBEHHO-HAyYHON KapTHHBI MHUpPA, POJIM XMMHUU B NO3HAHUU SBICHHUN
MPUPO/BI, B JOPMUPOBAHUHU MBIIIJICHUS U KYJIbTYPhI JIUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOJUMOM /JIsl pelIeHUs MPaKTUYECKUX 3a1au
Y 3KOJOTMYeCKH 000CHOBAaHHOT'O OTHOUIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM cpefe;

BJI3/ICHUE CUCTEMON XMMHUYECKHX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOMNOJAraIOUINe MOHATHS (XMMUYECKUIN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa
aToMma, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, XUMHUECKasl CBSI3b, CTPYKTYpHast (popMyna (pa3BEpHyTas U COKpaléHHast), MOJIb, MOJIIpHast
Macca, MOJIApHBIA OOBEM, YIIEpOAHBINM CKelleT, (YHKIMOHAIbHAs TpYINa, pagukail, H30MEpHs, HU30MEpbI, OMOJIOTMYECKHUN psJl, TOMOJOTH,
YIJI€BOJIOPOBI, KUCIOPOA U a30TCOJAEPIKAIINE COEINHEHUSI, MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUU U
3aKOHBI (TEOpHsl CTpOEHHsI opraHnyeckux BemiecTB A. M. ByTinepoBa, 3aK0H COXpaHEHHUS MaccChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3bIK
XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAI[HEe B OCHOBE TIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBJICHUH, (PAKTOIOTUYECKHE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJIyueHUU U O€30MaCHOM HCIIOJIb30BAHUM BaXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY W MPAKTUYECKOW JIesITeNbHOCTU
YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHMH BBISIBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATUH, yCTaHABIMBAaTh WX B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINE
MIOHATUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALEHUN OPraHUYECKUX COCIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XHWMUYECKYI0 CHUMBOJIUKY [UIsl COCTaBJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaIéHHON) (OopMy/T OPraHMYECKUX BEIIECTB U YPAaBHEHHH XMMUYECKUX PEAKLIMH, U3rOTaBIMBATh MOJIENH MOJIEKYJ] OPraHHMYECKUX BEIIECTB IS
WUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAJICKHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB MO0 UX COCTABY U CTPOCHHUIO K OMpEAEIEHHOMY
KJ1accy/Tpynie coelMHeHUH (YriieBOoI0pO/Ibl, KHUCIOPOA U a30TCOAEPKAIINE COSAMHEHUS, BBICOKOMOJIEKYJIISIPHBIE COEJUHEHNUS ), JaBaTh UM Ha3BaHUS 110



cucremarndeckoir HomeHkiarype (IUPAC), a Taxke NpUBOAUTH TPUBHAJIbHBIC HA3BAHHS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, HPOIMMJIICH,
alleTWIEH, ATUJICHIVIMKONb, IJIMLEpUH, (QeHous, (opMalbleruj, aueTaabAeru], MypaBbHHas KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCIOTA,
CTeapuHOBAas KMCIIOTA, III0K03a, PPyKTO3a, KpaxMmall, LeJUTI003a, IIIUIHH);

C(OPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUbl XUMUYECKOM CBA3M B OPraHUYECKUX COEAMHEHHSX (OJAMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATH IOJIOKEHHSI TEOPUU CTPOSHHsI OpraHnueckux BemecTB A. M. byriepoBa aisi 0OBbsICHEHUSI 3aBHCHMOCTH
CBOMCTB BEILLECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3MYECKHE U XUMHUYECKHE CBOMCTBA TUIHMYHBIX INPEICTABUTEICH PAa3IUUYHBIX
KJIAaCCOB OpPraHMYECKHUX BEILECTB (METaH, 3TaH, STWIEH, NPONMWJIEH, aleTuieH, OyranueH-1,3, MerunOyranuen-1,3, OeH30i, METAaHOJ, 3TAHOI,
STHJICHIJIMKOJb, TIHLEPUH, (EHOJ, aleTalbJeTH1, MypaBbUHAas M YKCYCHas KMCIIOTHI, TJIIOK03a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa),
WUTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXJIYy HMMU YPAaBHEHMSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKLUH C HCHOJIb30BAHHWEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKHU YIIIEBOJOPOJHOIO ChIPbs (HEPTh, IPUPOJHBIN ra3, yroib), CIOCOObl UX NEpepabOTKU U
MIPaKTUYECKOE IPUMEHEHUE MPOAYKTOB IepepadOTKy;

C(OPMHPOBAHHOCTh YMEHUH NPOBOAMUTH BBIUMCIEHUS MO XMMHUYECKMM YpaBHEHMsSM (Macchl, 00b&Ma, KOJIMYECTBAa HCXOIHOTO BELIECTBA HIIU
IIPOJYKTA PEaKuy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 UCXOAHBIX BELECTB WK IPOAYKTOB PEAKIIIH);

c(OPMHUPOBAHHOCTh YMEHHUH BIIQJIETh CUCTEMOH 3HAHMM OO0 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHUSA, UCHOJIb3YEMBIX B XHMHUHM HpPU HU3Y4YEHUHU
BELIECTB M XMMMUYECKUX SIBJICHHH (HaOIIofeHHEe, U3MEpPEHHE, SKCIIEPUMEHT, MOJCINPOBAHME), UCIOIb30BAaTh CUCTEMHbIE XMMHYECKHE 3HAHUS IS
IIPUHATHSI PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHMH COONIOAATh MpaBUja MOJIb30BAHUS XHMHUYECKOM MOCYyA0H M J1abopaTOpHBIM O0OpYyJOBaHHEM, a TaKXe IpaBuiia
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB,;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBINOJHATh XUMHUYECKUH HKCHEPUMEHT (MpEeBpalleHUs] OPraHMYeCKUX BELIECTB NPU HarpeBaHHM,
NOJTyYeHHEe ITHIIEHA M HM3y4YeHHE €ro CBOWMCTB, KaUeCTBEHHBIE PEAKLMU OPraHMYECKHUX BEIECTB, JEHATypalus OelKOB NMpPHU HarpeBaHWM, LBETHHIE
peakuuu OENKOB) B COOTBETCTBHUHM C MpaBWIaMM TEXHUKM O€30MaCHOCTH IpHU OOpAlEeHHMH C BEIIECTBAMU U J1a0OpaTOPHBIM 00OPYJOBaHHUEM,
NPEJCTABIATh PE3yJbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (OopMe 3aliCH YPaBHEHUH COOTBETCTBYIOUIMX peaKIHMi U (OpMyJIHUpOBaTh BBIBOABI Ha
OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 MH(OpMaIMIO, MOJy4aeMyl0 U3 pa3HbIX UCTOUYHUKOB (CpelCcTBa MacCOBOU
uHpopmanuu, IHTepHET U qpyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWiIa SKOJIOTMYECKH IeJIECOO0Pa3HOro IMOBENEHUs] B OBITY W TPYJOBOH JEATEIBHOCTH B LEIX
COXPAaHEHHUS CBOErO 37I0POBbSl U OKpY’KaIoLel MPUPOAHON Cpeibl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KMBbIE OPraHU3MBI OIpENeIEHHBIX
OpPraHUYeCKUX BEIECTB, MOHMMas cMbica mnokaszarens IIJIK, moscHATh Ha mpuMepax cmocoObl YMEHBIICHHMS M TMPEAOTBPAIICHUS HX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;

I 00yYaroIuXcs € OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBBSI: YMEHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBICHUM;

IV CIIENIBIX M CJa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIONIb30BaTh pelibe()HO-TOUCUHYIO cucTeMy obOo3HadeHuid JI. Bpaiing s 3amucu
XUMUYECKUX (HOPMYII.



11 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUNA: O XMMHUYECKONH COCTABIISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHUH B MO3HAHWUU SIBICHUN
MPUPOBI, B JOPMUPOBAHUYU MBIILICHUS U KYJIbTYPhI JIMYHOCTHU, €€ (PYHKIIMOHAJIHHONW IrPaMOTHOCTH, HEOOXOIMMOI Ui pelIeHHs] MPaKTHUECKUX 3a/1a4
Y 9KOJOTMYECKH 0O0OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XHMHYCCKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XMMHYECKHHA 3JIEMEHT, aroM, u3ortom, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIN 00BEM, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHh OKUCICHHS, XUMHUYEeCKast
CBs3b (KOBaJCHTHAs, MOHHAs, METAJUIMYecKas, BOJOPOAHAs), KPUCTAJUIMYECKas pEHIETKa, TUIBI XUMHUYECKUX PEaKUuil, pacTBOp, SJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, FIEKTPOIIUTUYECKAS JUCCOLUAIMS, OKMCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKMu, XUMUYECKOE PAaBHOBECHE); TEOPUU
U 3aKOHBI (TEOpHsl AJIEKTPOJIUTUYECKOW Aucconuanuu, nepuoandeckuit 3akoH [I. M. MenneneeBa, 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPALLEHUS PHEPIHMM MPU XMMHUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI S3bIK XMMHHM, MUPOBO33PEHUECKHUE 3HAHUS,
JeKale B OCHOBE MOHUMAHUS IPUUMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBIICHUH, ()aKTOJIOTHUYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOMyUYEeHUHU U
0€30MaCHOM HCIOJIb30BaHUN BAKHEHIIINX HEOPTaHUIECKUX BEUIECTB B OBITY M MPAKTHYECKON JEATEIILHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHMI BBISIBISTH XapaKTEpHbIC MPHU3HAKU TMOHATUH, yCTaHABIMBATh WX B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINE
MOHSTHSI TIPU ONMCAaHUU HEOPraHMYECKHUX BELIECTB U UX MPEBpALLEHUM;

c(hOpPMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY AJI COCTaBieHHs ()OPMYJ BEIIECTB M YPaBHEHUH XUMHUYECKHX pPEaKIIUi,
cucremarnyeckyro HomeHkIarypy (IUPAC) u TpuBHansHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHUX BEIISCTB (YrapHbBIN ra3, YriIeKUCIbId ra3, aMMHaK,
raméHas U3BeCTh, HeralI€Hast U3BeCTb, MUThEBas COZA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHHI ONPEENATh BAJICHTHOCTh M CTENEHb OKHUCICHMS] XMMHUYECKHUX 3JIEMEHTOB B COEJAMHEHHUAX Pa3IM4HOIO COCTaBa, BUJ
XMUMUYECKON CBS3M (KOBaJICHTHAs, MOHHAs, METAJJIMUECKasi, BOJOPOJHAs) B COEAMHEHHSX, TUI KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBa
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METaJNINYeCKasi), XapaKTep Cpeibl B BOJHBIX PaCTBOpPax HEOPraHUYECKUX COEANHEHU;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh NPUHAIIECKHOCTh HEOPraHMYECKHX BEIECTB IO MX COCTaBy K OIpPEAeJIEHHOMY KJaccy/Tpyrie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIBI M1 HEMETAJIbI, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THIPOKCH/IbI, COJIN);

c(OPMHPOBAHHOCTh YMEHMH pacKpbIBaTh CMBICH Hepuoaudeckoro 3akoHa . M. MenzaeneeBa M JeMOHCTPHPOBATh €r0 CHCTEMATHU3MPYIOLIYIO,
OOBSCHUTENbHYIO U POTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JIeMeHTOB 1—4 mepuonoB Ilepuonnyeckoil cucteMsl
xuMuuecknx anementoB J[. V. MeHnpeneeBa, UCMONB3ys MOHITHS «S-, P-, d-3JEKTPOHHBIC OpPOUTAIMY», «IHEPrEeTUYECKHUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB M HMX COEIMHEHUH MO mepuojaaM M rpynnaMm lleprogudeckoil CMCTEMbl XUMHUYECKHX
anemenToB 1. . Menpeneena;

c(OPMHPOBAHHOCT YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMUMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB pa3IMYHBIX KIIACCOB,
MOJTBEPK/IaTh CYIIECTBOBAHNE T€HETUUYECKON CBSA3M MEXAYy HEOpPraHMYEeCKHUMH BELIECTBAMH C TIOMOIIbIO YPABHEHHH COOTBETCTBYIOIINX X UMHUECKUX
peaKLuii;

c(OpPMUPOBAHHOCTh YMEHHMS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIMH MO Pa3IMYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyroliuX BEIIeCcTB,
TEIUIOBOMY 3 (EeKTy peaKkiny, H3MEHEHHUIO CTEIICHEeH OKUCICHUS SJIEMEHTOB, 00PaTUMOCTH PEaKLUH, YYaCTHIO KaTalIu3aTropa);



c(OPMHPOBAHHOCTh YMEHUI COCTABIATH YPAaBHEHUS PEAKUUH Pa3IMUHBIX TUIIOB, MOJIHBIC M COKPALIEHHbIE YpaBHEHUS peakiii HOHHOrO OOMeHa,
YUUTBIBAs YCIOBUSI, IPU KOTOPBIX 9TH PEAKLIUU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTH YMEHUI MPOBOAMUTH PEAKLINH, IMOATBEPKAAIONINE KAUECTBEHHBIH COCTAB Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIO3HABATH
OIIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BELICCTB;

c(OPMHPOBAHHOCT YMEHHUH pPaCKpPbIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIMA TOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO
OanaHca 3TUX PEeaKIM;

c(OPMHPOBAHHOCTH YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peaKkIiuy OT Pa3IUYHBIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT O
paBHOBECHsI B 3aBUCUMOCTH OT BHeLIHero Bo3aeicTeus (npuHuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XHUMHYECKHE IPOIECCHI, JeKAIlle B OCHOBE NPOMBIILIICHHOTO TIIOJYYEHHs] CEPHOH KHCIIOTHI,
aMMMaKa, a Takxke c(hOpMUPOBAHHOCTD MPEJICTABICHUH 00 OOIIMX HAyYHBIX IPUHIUIAX U SKOJIOTHYECKUX MTPo0iieMaX XUMUYECKOTO IPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOANUTH BBHIYMCICHUS C MCIOIB30BAaHUEM TTOHSITHS «MAccOBasi JI0JIsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN
ra3oB IpU XHMMHYECKUX PEAKIMAX, MAcChl BELIECTBA WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM OOBEMY OJHOIO M3
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOrO 3((eKTa peakuuud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEHIECTB, MPEBPALICHUS W COXPAHCHHS
SHEPIuy;

c(OPMHPOBAHHOCTh YMEHUH COONIONATh MpPaBWIA TIOJB30BAHUS XMMHUYECKOH TOCYIOW M J1TaOOpaTOpHBIM OOOpyIOBaHHMEM, a TAaKKe IpaBHIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMMU IO BBIMOJIHEHHIO JIAOOPATOPHBIX XUMUUYECKHUX OIIBITOB,;

c(OPMUPOBAHHOCTh YMEHHUW IUIAHUPOBAaTh U BBINOJIHATh XUMHUYECKHH HKCHEPUMEHT (pa3jokeHHe INepoKCHIa BOAOpOAa B MPUCYTCTBUU
KaTaJln3aropa, OINpeJieIeHHe Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATBHOIO WHAMKATOpA, BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb
XUMHUYECKON peakiuy, peakiii HOHHOTO 0OMEHa, KaueCTBEHHbIE PEeaKIMK Ha cylbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUS, PEeLlIEHUE
HKCHEPUMEHTANbHBIX 337ay 1Mo TemaM «Metamib»y U «Hemeramnsl») B COOTBETCTBUM C TpaBHJIAMH TEXHUKH O€30MAacHOCTH MpU OOpAIeHUH C
BeUIeCTBAaMM U Ja0OpaTOpHBIM O0OpYHOBAaHUEM, MPEJICTABIATh pPE3YyJIbTaTbl XUMHUYECKOIO JSKCIepUMEHTa B (QopMe 3alucu ypaBHEHHUH
COOTBETCTBYIOLINX peakluil U (POpMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKU aHAIM3UPOBATH XUMHUYECKYI0 MH(POPMAIUIO, MTOJIyYaeMyI0 U3 pa3HbIX MCTOYHHUKOB (CpeicTBa MaccOBOM
KOMMYHUKaIK, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHH COOII0aTh MpaBWiIa 3KOJOTUYECKU I1eJeCO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOM IESATENBHOCTH B IENIAX
COXpaHEHUs CBOETO 370POBbs U OKPYXKAIOLIEH IIPUPOJHOM Cpeibl, 0CO3HABATH OIIACHOCTH BO3ACHCTBUS HA KUBBIE OPTraHU3MBbI OIIPENEIEHHBIX BEIIECTB,
noHumast cmbica nokasarens IIJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIIEHHSI U NPEAOTBpAIllEHUS MX BPEIHOTO BO3JCHCTBUS Ha OpPraHu3M
YEJIOBEKA;

Ui 00YYaroIIMXCSl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3J0POBbSI: YMEHHE MNPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METO/ax MO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUN;

JUIS CJETIBIX U Ca00BUASIINX 00YYarOMIUXCS: YMEHHUE UCIIONIBb30BaTh peabeHO-TOUEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu
XUMHUYECKUX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoaudecTBO yacoB
Ne Tema vDoKa K n JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
/i Yp Beero OHTPOJILHBIE pPaKTHYecKue pecypesI
padoThI padoThI

1 [penvet oprasiiecko Xumm, e 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
BO3HHUKHOBCHUC, paSBI/ITI/Ie 1 3HAYCHUC

2 Teopus ctpocnus OPTaHHHCCKHUX COC/IMHCHHU 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
A. M. EyTnepOBa, €€ OCHOBHBIC ITOJIOKCHUA
[IpencraBieHue o KiaccupuKauu

3 OPraHM{eCKuX BemecTs. Homenknarypa 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
(CI/ICTeMaTI/I‘leCKa}I) 1 TPUBUAJIbHBIC HA3BAHUA
OpFaHI/I‘IGCKI/IX BCIICCTB

4 AJIKaHbI: coCTaB 1 CTPOCHHE, 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
TOMOJIOTUYCCKUU pﬂ]l

5 Meran u 5Tan — npocreiimme 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
MMPEACTAaBUTECIIN AJIKAHOB

6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 https://resh.edu.ru/subject/lesson/5412/start/212563/

7 OTHIICH 1 IPONHJICH — MPOCTeiimme 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
HpG]ICTaBI/ITeJ'II/I AJIKCHOB

8 TpaxTieckas padora Ne 1. <fHOqueHHe 1 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
OTUJICHA U U3YUYCHHUC €TI0 CBOUCTB»
Anxanuensl. byranuen-1,3 u

9 metunoyraauen-1,3. [lomyuenue 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
CUHTETUYECKOTO Kay4yKa U pE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,

10 TOMOJIOTHUECKUUN psifi. AUETHIIEH — 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
MIPOCTEUIINN MTPEACTABUTEND AIKHHOB

11 E;’;E;J;el{m 110 YPaBHCHHMIO XHMUIICCKON 1 https://resh.edu.ru/subject/lesson/6151/start/149993/

12 Apensl: 6eH301 U TONyoJl. TOKCHYHOCTH 1 https://resh.edu.ru/subject/lesson/4775/start/150494/
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/4775/start/150494/

apeHoB

I'eneTnueckas cBA3b Yrii€BoaopoaosB,

13 https://resh.edu.ru/subject/lesson/6149/start/170388/
anHaﬂnexcame K paSHI/IlIHBIM KJ1acCaM
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 IPUPOIHBIH ra3 ¥ MOMYTHBIE HE(DTAHBIC Ta3bl, https://resh.edu.ru/subject/lesson/6148/start/170461/
He(Th U MPOIYKTHI €€ epepadoTKu
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBIN ra3 v MONYTHBIE He(TAHBIC ra3bl, https://resh.edu.ru/subject/lesson/6148/start/170461/
HE(Th U MPOIYKTHI €€ TIepepadoTKu

16 Konrponsras pabora no paszeny https://resh.edu.ru/subject/lesson/6148/start/170461/
«YTIEBOIOPOBI»

17 TIpeneibHEIC O/HOATOMHBIC CIMPTEL: https://resh.edu.ru/subject/lesson/4769/start/150550/
MCTAHOJI ¥ 3TAaHOJI. BO,I[OpOI[Ha}I CB3b

18 MHOroaToMHbIC CIMPTHL: STHICHMIHKOIE H https://resh.edu.ru/subject/lesson/4769/start/150550/
TIIULEPUH

19 Denor: CTPOGHH? MOJICKYIIBI, (QM3HUCCKHE M https://resh.edu.ru/subject/lesson/5727/start/150577/
XUMHNYCCKHUE CBOHUCTBA, HpI/IMeHeHI/Ie

20 ﬁﬁg?ﬁ;ﬂm’l: (bopmatbaer 1 aueTanbIeru. https://resh.edu.ru/subject/lesson/4776/start/150604/

21 OZHOOCHOBHEIE NPEETILHEIE KAPOOHOBkIE https://resh.edu.ru/subject/lesson/4776/start/150604/
KHCJIOTHI. MypaBBI/IHaSI n YKCYCHaSI

pp  Mpaxtuaeckas pabora Ne 2. «Cpoiicrsa https://resh.edu.ru/subject/lesson/4776/start/ 150604/
paCTBopa YKcyCHOI/I KHUCIIOTBI)

23 CTeapHHOBas H OIICHHOBAS KHCIOTEL, KAK https://resh.edu.ru/subject/lesson/4776/start/150604/
HpeJICTaBI/ITeHI/I BBICIITUX Kap6OHOBI>IX KHUCIIOT

94~ Mpbla Kax com BHICHIMX KapOOHOBBIX https://resh.edu.ru/subject/lesson/5952/start/150631/
KHCJIOT, X MOIOIIIECC JCUCTBUEC
CrnoxHnble 3(hUpbl Kak TPOU3BOTHBIE

25  kapOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX https://resh.edu.ru/subject/lesson/5952/start/150631/
3¢upoB

26 JKupEL: rHApOIH3, IPHMEHEHNE, https://resh.edu.ru/subject/lesson/5952/start/150631/

Ouostornueckas pojb >KHPOB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

YrieBoibl: CocTaB, KiacCupUKaIHsI.
27  Baxseiue mpeacTaBUTENN: TIHOK03, 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
bpykTO3a, caxapo3a

KanMaJ'I 1 LOEJUII0JI03a KaK ITPUPOJHBIC

28 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
HOJII/IMepBI
KonTponpHas padora no pazaeny

29 «Kucnopoacoaepskariye opraHn4eckKme 1 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
COCIUHCHUSD»

30 AMWHBI; METHJIAMUH U aHWJINH 1 https://resh.edu.ru/subject/lesson/4743/start/150742/

31 OAl\ggzﬁIgs;;:ljoial;ifggeﬁime 1 https://resh.edu.ru/subject/lesson/4743/start/150742/

p . ’ https://resh.edu.ru/subject/lesson/6296/start/212589/

ouosornyeckoe 3Hauenue. [lernruanl

32 benkn kax npupombie 1 https://resh.edu.ru/subject/lesson/4743/start/150742/

BBICOKOMOJICKYJIIAPHBIC COCAUHCHUA
OCHOBHBIE TTOHSATHS XUMHU

33 . 1 https://resh.edu.ru/subject/lesson/6095/start/150823/
BLICOKOMOJ'ICKyIISIpHBIX COCANMHCHUHN

OCHOBHbBIC METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSTMHCHUH. 1 https://resh.edu.ru/subject/lesson/6095/start/150823/
[Tnactmacchl, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOT'PAMME 34 2 2



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIACC

/i Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

KounuecTBo yacos
Bcer Konrpouabsubie IIpakruuyeckue

0

padoThI

padoThI

DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/6479/start/150989/

https://resh.edu.ru/subject/lesson/6479/start/150989/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX BJIEMEHTOB 1 UX COSTMHEHUN
0 TpyIIaM U nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYEeCcKHUX 3neMeHToB [[.M. MeHaeneeBa B
pPa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XUMUIECKast CBsI3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. Bogoponnas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

https://resh.edu.ru/subject/lesson/6479/start/150989/

https://resh.edu.ru/subject/lesson/6479/start/150989/

https://resh.edu.ru/subject/lesson/6332/start/151021/

Iloustue o AUCTICPCHBIX CUCTEMAX.
6 VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanus u HoMeHKIaTypa
7 HEOPraHUYECKUX COCAUHECHUM.
I'eneTnyeckas CBsA3b HEOPraHMYECKUX

https://resh.edu.ru/subject/lesson/4939/start/151134/

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4960/start/151374/

10

11

12

13

BCIICCTB, PAa3JIMYHBIX KJIaCCOB

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHU4YECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XHUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIIN»

3JIGKTpOJII/ITI/I‘-I€CKa$I Jucconuanms.

[TousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakuuu nonHoro oomeHa.

FI/II[pOJ'II/IS OPraHu4YCCKUX U HCOPraHN4ICCKUX

BEILECTB

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TonsTre 00 snexTponnze
pacIyIaBoB M paCTBOPOB COJIEH

Kontponbnas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XUMUM»

https://resh.edu.ru/subject/lesson/4960/start/151374/

https://resh.edu.ru/subject/lesson/2102/start/

https://resh.edu.ru/subject/lesson/2103/start/

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/4938/start/151107/

https://resh.edu.ru/subject/lesson/4938/start/151107/

14

15

Meraiubl, ux nosioxenue B [lepuoanyeckoii

crcTeMe XUMHUYECKUX dieMeHToB /], 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa
METaJIOB

CmuaBsl METaLIOB. DJIEKTPOXUMUYECKHUN
Ps HAIPSKEHUN METAJLIOB

https://resh.edu.ru/subject/lesson/5814/start/151239/

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XUMHNYECKHE CBOMCTBA BAKHENUIIINX
METaJUIOB (HATPUH, KaJTui, KaJbIlui,

https://resh.edu.ru/subject/lesson/5814/start/151239/



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/

17

MarHui, aIIOMUHUN) U UX COCTMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamisn»"

https://resh.edu.ru/subject/lesson/3534/start/151266/

20

21

22

Hemeramiel, X monoxeHue B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

®uU3nYECKUE CBOKMCTBA HEMETAILJIOB.
AJIOTponus HEMETaIOB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHMUYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUN

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

23

XuMuyeckue cBoMCTBa a3oTa, (hocopa u ux
COCIMHEHU I

https://resh.edu.ru/subject/lesson/5939/start/151320/

24

25

XHUMUYECKUE CBOKCTBA yIIepoaa, KPEMHUS
U UX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJIOB U UX
COE€TMHEHUI

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5913/start/151347/

26

27

O0001IeHrEe U CUCTEMATH3AIM 3HAHUN 110
TEMCEC ((HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'ICHI/ISI 10
YpaBHCHHUSIM XMUMHUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

[IpakTuueckas padborta Ne 3. «Pemenue

AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"HemeTtamas!"»

https://resh.edu.ru/subject/lesson/5913/start/151347/

https://resh.edu.ru/subject/lesson/5913/start/151347/



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

28

KonTponpHas pabora mo Temam «MeTaib»
u «Hemertamiey

https://resh.edu.ru/subject/lesson/5913/start/151347/

29

Heoprannueckue 1 opraHn4eckue KucyioThl.
Heopranuueckue u opranuyeckue
OCHOBAHUs

https://resh.edu.ru/subject/lesson/4960/start/151374/

30

AMpoTepHbIC HEOPraHUYECKHE U
OpraHM4ecKue coeJuHeHus. | eHeTnaeckas
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEILIECTB

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

32

33
34

Poinb xumMum B obecrieueHUH
9KOJIOTMUYECKOH, SHEPreTHIeCKON 1
IUILIEBOM 0€3011aCHOCTH, Pa3BUTUU
MEIUIMHBI

[IpencraBienust 06 0OIKX HAYYHBIX
IIPUHLIMIIAX [IPOMBIIUIEHHOT'O ITOITY4YECHHUS
Ba)KHEHUIIINX BEIIECTB

YenoBek B MHPEC BEIIECCTB U MAaTCPpUATIOB
XHMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

https://resh.edu.ru/subject/lesson/3504/start/151485/

https://resh.edu.ru/subject/lesson/3504/start/151485/

https://resh.edu.ru/subject/lesson/3504/start/151485/

https://resh.edu.ru/subject/lesson/3504/start/151485/
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