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INOACHUTEJBHASA 3AIINCKA

[Tporpamma mo XMMHH Ha YPOBHE cpeiHero o01ero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUs (enepabHOM 00pa30BaTEIIBHONW MPOrPaMMbl CPEIHETO
obmero ooOpazoanus (POII COO), npencraBiaeHHbix B denepanbHOM rocynapcTBeHHOM obOpaszoBarenbHoM crangapre COO, ¢ ydérom
Konuenmuu npenonaBanus yueOHoro npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusax Poccuiickoit denepanuu, pealn3ymuXx OCHOBHBIC
oOpasoBareibHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun pa3BuTHs Bocriutanus B Poccuiickoit @eaepannn Ha nepuon a0 2025 roga»
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0IOB K pa3palOTKe MporpaMMbl IO XHMHUHU, K OIpPEACIICHHIO OOIel cTpaTeruu OOydYeHHUs, BOCIUTAHHUS U Pa3BUTHUSA
oOydaromuxcsi cpeictBaMu ydeOHoro npeamera «Xumust» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICNITYaJbHBIC TOJIOKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LI€TIEH, CoIepKaHUsI, Pe3yIbTaTOB 00yUeHHs U TPeOOBaHUI K YPOBHIO TOJITOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHe, MOJIy4aeMO€ BBIMYCKHHUKAMHU O0Ie00pa30BaTEIbHON OpraHU3allid, SIBISIETCS HEOTHEMJIEMOM YacThI0 HX
obpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIONIMM JTAllOM pEaTH3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH,
MPUCYIIUX IICJIOCTHOH CHCTEME XHMHYECKOTO OOpa30BaHWsA. IJTH IICHHOCTH KacaroTCs IIO3HAHWS 3aKOHOB TPUPOABI, (OPMUPOBAHUS
MHUPOBO33PEHUS M OOIIeH KyIbTyphl YENIOBEKa, a TaKKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MPUPOAHOHN cpeje.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOYYAIOMIUXCS HA YPOBHE CpeqHEro oOuiero oOpa3zoBaHUs CPEACTBAMHU y4eOHOTO mpeamera «XUMHUs»,
coJiepKaHUE W TOCTPOCHHME KOTOPOTO OMpENETeHBl B MpOorpaMMe MO0 XUMHUU C YYETOM CHEIU(UKU HAYKH XUMUU, €€ 3HAUCHHUS B MO3HAHUU
MPUPOJIBI U B MATEPHAIBHON >KM3HU OOIIECTBA, a TaKkKE C y4€TOM OOIIUX IeJiel M MPUHIIUMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpefiHero obiero oobpaszoBanus B Poccuiickoit @enepanuu.

XUMHUsL KaKk DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT OcoOyI0 pojib B COBPEMEHHON LMBHUIW3AllMH, B CO3/IaHUU HOBOM 0a3zbl
MarepuaibHOW KyJabTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMUPOBAHHE PAIMOHAIHHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO
MIPEACTABICHUST 00 OKPYXAIolleM MHUPE KaK O €IWHCTBE NPUPOABI M UYeNOBEKa, KOTopoe (opmMupyercs B XMMHUM Ha OCHOBE TMOHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUPa, OCO3HAHUS B3aUMOCBSI3H MEKIY CTPOCHHUEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU O0JIACTAMU
MIPUMEHEHUS.

TecHO B3aMMONENUCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMH, XMMHS CTaja HEOTHEMJIEMOW YacThbi0 MHPOBOW KYJIbTYpPHI, HEOOXOIUMBIM
YCIIOBUEM YCHELIHOTO TpyAa M KM3HU KaxKJoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUI HampaBleHa Ha pelleHre TI00aTbHBIX MPOOJIEM yCTOMYMBOTIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM, dHEPTeTUYECKOW, MUIIECBOH,
IKOJIOTMUECKOI 0€30MacHOCTH U OXPaHbI 3I0POBbSL.



B cootBercTBUM ¢ OOIMMH LEISIMU M NMPHHLMIAMU CPeAHEro obmiero obpa3oBaHus cojiepkanue npenmera «Xumus» (10—-11 kmaccsl,
0a30BbIi YPOBEHb H3YYEHHS) OPUEHTHPOBAHO MPEHUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcs, HEOOXOAMMYIO UM JUIS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIFOUEHUS B KHU3Hb COLIMYMa, MPOJIOJDKEHUS 00pa30BaHUsl B pa3IMYHbIX 00JIACTSAX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisOIUMHU TIpeaMeTa «XUMUS» SBIAIOTCA 0a3oBble Kypchl — «Opranumdeckas xumusi» U «OOmIas M HEOPraHWYecKas XHUMHUS»,
OCHOBHBIM KOMIIOHEHTOM COJIEpPKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHM M0 HEOPraHUYECKOH XUMUHU (C BKIIIOUEHUEM
3HaHUUA U3 OOmlIell XUMHUHM) W OpraHuyecko xumuu. PoOpMUPOBAHHE JAHHON CHCTEMBbl 3HAHMM MpPH H3YYEHHH IpeaMeTa oOecreuynBaeT
BO3MOYKHOCTh PACCMOTPEHHS BCET0 MHOT000Pa3Hsi BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkanusi KypcoB — «Oprannyeckas xuMus» U «O0I1as 1 HeopraHuveckasi XuMus» chopMupoBaHa B MporpaMme 1o XUMUU
HAa OCHOBE CHCTEMHOr0 TMOJXOAa K H3YYCHHMIO y4eOHOro Mmarepuasia U OO0yCIOBI€HAa HCTOPHUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHHM Ha
OnpeaeEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEILIECTBA PaCCMATPUBAIOTCS HA YPOBHE KJACCUYECKOM TEOpUU
CTPOEHMSI OPraHUYECKUX COEAMHEHUM, a TaKKE Ha YPOBHE CTEPEOXMMUYECKUX U AIEKTPOHHBIX IPEICTaBICHUN O CTpOeHUH BeulecTB. CBeleHus
00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B Pa3sBUTHH — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OMOJIOTHUYECKH aKTHBHBIX COCAMHEHUH. B Kypce
OpPraHMYECKON XMMHUHU TOJIYYalOT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHHUs MEPBOHAYAIbHBIE MPEICTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKON PEeaKIIHH.

[lon HOBBIM YIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHS pacCMaTpUBAETCS M3YyYEHHBIM Ha YpOBHE OCHOBHOIO OOIIEro
00pa3oBaHMs TEOPETHUECKUI MaTeprai U (PaKTOIOTHYECKUE CBEJICHHS O BEIIECTBAX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mias
¥ HEOpraHW4YeCKasi XUMHs» 00yJaroIuMCs TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE TIEPHOIMUECKOTO 3aKOHA C 00IIETEOPETUIECKUX H
METOAOJIOTMYECKUX MO3ULUH, IIy0Ke MOHATh HCTOPUYECKOe M3MEHEHHe (DYHKIMM 3TOro 3akoHa — OT oOoOmaromiei 10 OObSICHSAOLEH U
MIPOTHO3UPYIOLLEH.

Enunast cuctema 3HaHMN O BaKHEMILIMX BEILECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEAKIUIX,
WX CYIIHOCTM M 3aKOHOMEPHOCTSX MpOTeKaHWs jaononHsercs B Kypcax 10 u 11 kmaccoB »sieMeHTaMH COAEpKaHUs, HMEOIIUMU
KYJIBTYpPOJIOTHUECKUI U MPUKIIAJAHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT OHUMAHHUIO B3aUMOCBSI3U XUMUHU C IPYTUMHU HAyKaMH, PacKpbIBAIOT
e€ poJib B TIO3HABATENILHOW M MPAKTUYECKOM AEATEIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAaXKEHUS K IPOIlecCy TBOpUECTBA B 001aCTH
TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAUYMMBIX IpoliieMax,
CBSI3aHHBIX C XMMHEH, KPUTHYECKH OCMBICIMBATh MH(OpPMALMIO U NPUMEHATH €€ NS MOMOJIHEHUs 3HAHUM, pelleHHs] MHTEJUIEKTYalbHBIX U
HKCHEPUMEHTANIbHBIX HCCIIEOBATENLCKUX 337ad. B 1memom copepkanue y4yeOHOro mpeaMera «XUMHUS» JTAHHOTO YPOBHS H3y4YEHHUs
OPHEHTUPOBAHO Ha (OPMUpPOBAHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOH OCHOBBI MJIsi MOHMMAaHHUS (GWIOCOMCKUX HJIEH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHWYecKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHUEM,
MM03HABA€MOCTh MPHUPOAHBIX SIBICHUH NYTEM OHKCHEPUMEHTAa W PEUICHHS MPOTUBOPEUYH MEXIy HOBBIMH (DaKTaMH U TEOpPETHUYECKUMH



MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU JKOJIOTHUYECKUX TpOOJieM, a TakkKe MpoOsieM COEpeKeHUs dHEPreTHUYECKUX PECYPCOB,
CBIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTHH U MaTEPHUAJIOB.

B mane pemeHus 3amad BOCHUTAHUSA, Pa3BUTHS W COIHAIM3AIMHA OOYYAIOUIUXCS MPHUHATHIC MPOTPAMMOM IO XMMHH TOAXOMBI K
OTIPEICTICHUIO COJICPIKAHUS M TIOCTPOSHUS IIPeIMETa PeIyCMaTPUBAIOT (OPMHUPOBAHKE YHUBEPCAIBHBIX YUSOHBIX ACHCTBHIA, UMEIOMIUX 0a30BOe
3HAUEHWE Ui PA3UYHBIX BUIOB JICATEIBHOCTH: pEIICHUS MpoOieM, MOWCKA, aHanu3a W O00pabOTKH WHEGOpPMAIUU, HEOOXOTUMBIX IS
MPUOOPETEHHUS ONBITA MPAKTHYESCKOW U MCCIIEA0BATEIIbCKON IeITEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TTO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsl, TAaK U HA YPOBHE CpeHET0 001Iero oopa3oBaHus, IPH
OTIPEICTICHUN COJICPIKATEIHbHON XapaKTEPUCTUKU MeNeH W3Y4YeHUs TpeaMeTa HampaBlICHUEM MEPBOCTENCHHOW 3HAYMMOCTH TPATUIIMOHHO
npu3HaéTcst GOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON AESITETbHOCTU YENIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNIbTypbl. C METOIWYECKOW TOYKHU 3pEHUsS] TAaKOH MOJAXOJ K ONpEAENCHUIO Lelel H3ydeHUs MpeaMera
SIBJISICTCS BITOJIHE OIPaBIaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3Y4YeHUs TpeaMeTa «Xumusi» Ha 0a3oBoM yposHe (10 —11 ki) sBastoTcs:

¢ (opmupoBaHUE CHCTEMbl XMMUUYECKUX 3HAHUIN KaK BaKHEUIIEH COCTABIISIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MUPa, B OCHOBE KOTOPOU
JISKAT KITFOYEBBIC MOHATHS, (yHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE S3bIKA HAYKH, YCBOCHHE M MOHMMAHHUE CYIIHOCTH
JOCTYITHBIX 0000IICHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C ICTOPHEH WX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuEe W pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAX IO3HAHHS BEIICCTB W XMUMHUYCCKUX pPEaAKIHid, HEOOXOTUMBIX IS
MPUOOPETEHUsT YMEHUH OPHEHTHUPOBATHCS B MHUPE BEIISCTB M XMMHYCCKHUX SIBJICHUN, HMCIOIIUX MECTO B MPHUPOC, B MPAKTUICCKOU U
IMOBCEIHEBHOM KU3HU;

® pa3BHUTHE YMEHUU W CIIOCOOOB JIEATEIHBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U OOBSCHEHUEM XUMHUYECKOTO IKCIEPUMEHTa, COOJIIOICHUEM
MpaBHJI 0€30MacHOT0 OOPAIEHHS C BEIIECTBAMHU.

Hapsiny ¢ osTuM, coaepkaTenbHas XapaKTepUCTHKA Ieied W 3a7ad W3y4eHHUs IMpeaMeTa B NporpaMMmMe MO XHUMHHM YTOYHEHAa U
CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMH IPHOPHTETAMHU B CHCTEME CpelHero odmiero odpaszoBanus. CeroaHs B NPENOJaBaHUNA XUMHUU B
OOoJIbIIIeH CTETIeHN OTHAETCS MPEIIOYTEHUE MPAKTHICCKOW KOMIIOHEHTE COJIepKaHMsI 00YYeHHUs, OPUCHTHPOBAHHON HA TIOJITOTOBKY BBITYCKHHKA
o011eo0pa3oBaTenbHON OpraHU3aIiy, BIACIONIEr0 He HA0OpOM 3HAHUH, a PYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHUSIMHU
aKTUBHOTO MOJYYCHHs 3HAHUHM U IPUMEHEHUS UX B peaTbHON KU3HU IS PEUICHHS MPAKTUYECKUX 3a/1ad.

B ¢Bs13u ¢ 3TUM TpH U3YYCHHUH TIpeIMeTa « XUMUSD» TOMHUHHUPYIOIIEee 3HAYCHUE MMPUOOPETAIOT TaKKUe IS U 33]]a9d, KaK:

aJanTtanus O0yJaromMXcs K YCIOBHSM JIWHAMHYHO Pa3BUBAIOMIETOCS MHpPa, (OpPMHpOBAHHE WHTEIUICKTYAJIbHO PAa3BUTOM JIMYHOCTH,
TOTOBOM K CaM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XU3HEHHBIX CHUTYAIIMSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;



(dbopMupoBaHHE y O0YYaIOIIMXCS KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMH), UMEIONINX YHHBEPCATHHOE 3HAYCHHE IS PAa3IUYHBIX
BUJIOB JISATEILHOCTH: PEIICHUs MPOOJIeM, TIOUCKa, aHali3a U 00paboTKH HH(POPMAIUKN, HEOOXOJUMBIX JUTSl TIPUOOPETEHHSI OIBITA JCSITEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B MO3HAHWHM XMUMHH, a TAK)Ke U1 OICHKH C IMO3UIMHA JKOJOTUYECKOH OE€30IMacHOCTH XapaKTepa BIIUSHUS
BEIIECTB U XUMUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MIPUPOIHYIO CPELY;

pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYYarOIIUXCS: CIIOCOOHOCTH CAaMOCTOSITEITLHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBHU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BAaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIC
TEXHOJIOTUH JUTS TIOMCKA U aHaIM3a YYeOHOH U HAyYHO-TIONYJISIPHOW HH(POPMAIIUU XUMUYECKOTO COJICPIKAHHS,

dbopMUpOBaHHE W pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATHBHOTO M JIOTUYECKOTO MBIIUICHUS, HAOIIOAAaTeIbHOCTH, COOPAaHHOCTH,
AKKYPAaTHOCTH, KOTOPBIC 0COOEHHO HeO6XOI[I/IMbI, B 4aCTHOCTHU, IPH INIAHUPOBAHUHU U MTPOBCACHNHN XUMHUYCCKOI'O S3KCIICPUMCHTA,

BOCIIUTAHHE Yy OOYyYarOMUXCcsl YOSKIEHHOCTH B T'YMaHHCTUYECKON HANPABICHHOCTH XHUMHH, €€ BaXXHOW POJIM B PEIICHHU TIIOOATBHBIX
npoOJIeM PaIMOHATBLHOTO TPUPOJIOTIOIB30BaHUS, TOMOJIHEHHSI YHEPTETUYCCKUX PECYPCOB U COXPAHEHHS NPUPOIHOTO PABHOBECHS, OCO3HAHHMS
HEOO0XOAMMOCTH OEPEeKHOTO OTHOIICHUS K MPUPOAE U CBOEMY 3I0POBBIO, a TAKKe MPUOOPETEHUS OIBITAa UCIIOIB30BAHUS TOTYYEHHBIX 3HAHHUN
A IPUHATUSA TPAMOTHBIX peIHeHI/Iﬁ B CUTyaluAX, CBSA3aHHBIX C XUMHUYCCKUMU ABJICHUSAMMU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHMHs» 0a30BOrO YpPOBHS BXOJHMT B COCTaB IMPEIMETHON 00JacTh
«EcTecTBeHHO-HAaY4HBIC TTPEMETHIY.

OO1mee YuCIIO YacoB, OTBEIEHHBIX IS H3yYCHUSI XUMUH, Ha 0a30BOM YPOBHE CpeIHEro o0mero oopasoBanus, cocrasiser 68 gacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 4ac B Henernio).



COJEPXAHUME YYEBHOI'O ITPEIMETA
10 KJTACC

OPI'AHNMYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKOIl XUMHHU

[Ipenmer opraHMuecKkoi XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B IIOJIyUEHUU HOBBIX BELIECTB U MaTepuaioB. Teopus CTpOEHUs
opraHudeckux coequHeHuit A. M. ByrtnepoBa, e€ ocHoBHbIe TOnOkeHUsA. CTPyKTypHBIE (OPMYIBI OpPraHMYECKHX BemecTB. | omosnorus,
n3oMepust. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCJUHEHUSIX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBnenne o KinaccupuKaMy OpraHWYecKUX BeniecTB. HomeHkiaTypa OpraHM4ecKHX COEIUHEHHUH (CUCTeMaTHuecKas) |
TPUBUAJIbHBIC HA3BAaHUS BAXKHEHUIINX MTPEICTAaBUTENIEN KIIACCOB OPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HX NPEBpALICHMI: O3HAKOMJIEHHME C o00pa3laMM OpPraHWYEeCKUX BEILECTB U
MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OpPraHHMYECKUX BEIECTB, HAONIOJIEHHE M OINUCAaHHWE JIEMOHCTPALMOHHBIX OIIBITOB IO
IIPEBPAILEHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHUHM (IUIaBJIeHUE, 0OYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHIA psii. MeTaH M 3TaH — MPOCTEHIINE MPEICTABUTENN aTKAaHOB: (PU3NYECKHE U XMUMUYECKHE
CBOMCTBA (peakLMU 3aMEeIeHHs U TOPEHUs ), HAXOXKACHUE B IPUPOJIE, MOITyYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psii. DTWIEH W NPONWIEH — MpocTeiline MpeACcTaBUTENH AJKEHOB: (U3WYECKHe U
XUMHUYECKHE CBOICTBA (peaKkuy TUAPUPOBAHUS, FAIOTEHUPOBAHNUS, TUIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLUN ), TOJIyYeHUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metundyraaueH-1,3: cTpoeHne, BAXKHEUIIINE XUMAYECKHE CBOMCTBA (peakius noauMepusanun). [lonyuenue
CUHTETHUYECKOTO KayyyKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJOTMUYECKUH psii. ALlETHIIEH — MPOCTEHIINI Mpe/ICTaBUTENb aIKUHOB: COCTaB, CTPOEHUE,
¢bu3nyeckre 1 XMMMUYECKHE CBOMCTBA (peakMy T'HIpUPOBaHUs, FaIOTeHUPOBAHUS, THAPATaLluH, TOPEHUS ), TOJIyYeHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, pusnMueckue M XMMHYECKHE CBOMCTBa (peaklMM TajJOTeHUPOBAHUS M HUTPOBAHUS), MOJyYEHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, usudeckue u XuMuyeckue ceoucmea (peakyuu 2ai02eHUpO8aHusi U HUMPOBAHUs), NOTYYeHUe U
npumenerue. TOKCUUHOCTb apeHOB. I 'eHeTn4ecKast CBSI3b MEXY YINIEBOAOPOJAaMH, IPUHAIEKAMMY K PA3IMYHBIM KJIACCaM.

[IpupoaHble MCTOYHMKH YriaeBoJopooB. Ilpupoansiii ra3 um mnonytHsle HedTsHble ra3sl. Hedte m e€ mpoumcxoxxaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KPEeKUHr (TepMUYECKHM, KaTaluTudeckuil), muponus. [IponykTel nepepaboTku HedTH, MX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojb 1 MPOIyKThI €ro nepepaboTKu.



DKcIepUMEHTaIbHbIE METOABI M3YUEHHs BEIIECTB M WX NPEBpALICHUN: O3HAKOMJICHME ¢ 0oOpas3lamM IUIacTMAcC, KaydyKOB U PE3UHBI,
kosekuu «Hedtb» u «Yromnb», MOAEIUPOBAaHUE MOJEKYJ YIJIEBOAOPOAOB M TaJOr€HONPOU3BOJHBIX, NPOBEJCHUE HPAKTUYECKON paloThI:
IIOJIy4Y€HUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruuciienusi mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMJIM TMPOAYKTAa PEAKLUUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOIO U3 MCXOJHBIX BELIECTB WU MPOYKTOB PEAKLUH).

Kucsopoacoaep:kamue opranu4eckne coeJuHeHUs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PU3MUECKUE M XUMHUYECKHE CBOWCTBA (pEaKUUH C AKTHBHBIMU
MeTaJlJIaMH, raJoreHOBOJA0POaMu, TOPEHKE), IPUMEHEHUE. BoiopoiHbIE CBA3HM MEXKIY MOJIEKYJaMu CIUPTOB. JlelicTBue MeTaHoa ¥ 3TaHOoJIa Ha
OpraHu3M 4YejoBeKa.

MHoroaToMHbl€ CHUPTHL. DTUICHIVIMKOJIb U MNIMLIEPUH: CTPOCHUE, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO IEIOYHBIMU
MeTaJlJIJaMH, KaueCTBEHHAs peakllisi HA MHOrOaTOMHBIE ciupThl). JlelicTBre Ha opraHnusM uenoBeka. [IpumeHeHne rimuepruHa u TUIICHTJIUKOJISL.

®deHoIt: CTpOoCHUE MOJIEKYITBI, PU3NYECKHE U XUMHUYECKHe cBoiicTBa. TokcuunocTh deHona. [lpumenenue genona.

Anpnerunpl U kemownvi. DopManbAerujl, aueTanblIeruj; CTpoeHue, (QpU3MUECKHe M XHMHUYECKHEe CBOWCTBA (peakUUM OKHUCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIMH), [IOJIy4€HUE U IPUMEHEHUE.

OHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs KHCIOTBI: CTPOCHHE, PU3UYECKHUE M XMMHUYECKHE CBOMCTBA
(cBoiicTBa, 0O0ImME Ui Kjlacca KHUCIOT, peakuus »Tepudukanuu), MoiaydeHue U npuMmeHeHue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
MIPEJICTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponns cinoxubIX 3¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xupos.
buonoruueckas posb )KUPOB.

VYrieBonbl: cocTaB, KiacCU(UKAIUs YIJIEBOJIOB (MOHO-, TU- U Tojucaxapuabl). [JII0K03a — MpOCTEHIIUi MOHOCaxapuJl: OCOOCHHOCTH
CTPOEHMSI MOJIEKYJIbl, PU3NYECKUE M XMMHUYECKHE CBOWCTBa (B3aumozeiicTBue ¢ ruapokcugoM menu(ll), okucienne amMMuadyHbIM PacTBOPOM
okcuaa cepedpa(l), BoccranoBieHNEe, OpOXKEHUE TIIOKO3bI), HAXOXK/IEHUE B IPUPOE, IPUMEHEHHe, Ouosorndeckas poib. dortocunres. Ppykrosa
KaK U30Mep TIIFOKO3BI.

Kpaxman u nemironosa kak npupojHblie noauMepsl. CTpoeHHe Kpaxmana U 1eiuioio3bl. dusndeckne u XMMHUYECKHUE CBOMCTBAa Kpaxmala
(ruaponus, KauecTBEHHAs! PEaKILMsI C HOJIOM).

DKcIepUMEHTaIbHbBIE METOABl M3YUEHHs BEIIECTB W HX NPEBpallleHUH: MpoBeJeHHEe, HAOJII0JEHHWE U ONMHCAHHE JIEMOHCTPAIMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIMH OJHOATOMHBIX CIIUPTOB (OKMCIIeHHE 3TaHoda okcuaoM menu(Il)), MHOroaTOMHBIX COUPTOB
(B3aumopeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), anpaernoB (oKuciaeHHe aMMHAauHbIM pacTBOpoM okcuna cepebpa(l) u rugpoxcuaom
meau(Il), B3anmopeiicTBre kpaxmaia ¢ HOJ0M), POBEACHNE TPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.



PacuérHsle 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HMCXOAHOTO BELIECTBA WM IMPOAYKTa pEaKLUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 MCXOJHBIX BELIECTB WU MPOYKTOB PEaKIUH).

A3oTcozepiKalie OpraHnuaecKue CoeTMHEHHS.

AMHUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnYecKre coequHeHns. Ou3nyeckie 1 XMMUYeCKHe CBOMCTBA aMMHOKHUCIIOT (Ha MMPUMEpE TIINIUHA).
buonornyeckoe 3HaueHne aMMHOKUCIIOT. [lentumpt.

benku kak mpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. llepBuuHas, BTOpMYHAs M TpPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE
CBOMCTBA OEJIKOB: TUPOJIN3, ACHATYpPAIUs, KAUECTBEHHBIE PEAKLIUU HA OEIIKH.

DKcIIepUMEHTAJIbHBIE METOJbl HM3Y4YeHHs BEUIECTB W WX IMpeBpalleHUil: HaOMIOJEHHE M OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypanus OeJIKOB IPU HarpeBaHHUM, LIBETHbIE PEaKLIUU OEIKOB.

BbicokoMo1eKy JIsIpHBbIE COeIMHEHUSs

OCHOBHBIE TIOHSTHSI XMMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENECHb IOJIMMEPH3AINY,
cpenHss MoJieKyisipHast Mmacca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTMHEHNH — MOTMMEPHU3AIHsI U TIOJTHKOHACHCAITHSL.

OKCIIepUMEHTAJIbHbIE METO/Abl M3YyYEHMsI BEIECTB M MX IPEBpAIlEHUIl: O3HAKOMIIEHHE C OOpa3llaMd HPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MEXIpEIMETHBIX CBSI3€H MPU U3yYSHUH OpraHWYecKoi XuMuH B 10 KJ1acce OCyIIecTBIISIETCS Yepe3 UCIOIb30BaHUE KaK 00X
€CTECTBEHHO-HAYUHBIX MOHITHHN, TaK U TIOHSATHHA, SIBIISTFOLINXCS CHCTEMHBIMH IS OTJEIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTeCTBEHHO-HAay4YHbIE IOHATHUS: SIBJICHHWE, HAY4HbIM (aKkT, TUIOTe3a, 3aKOH, TEOpus, aHajlu3, CHHTE3, KIacCU(pUKAIMS,
NEPUOIMYHOCTD, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBaHHUE.

®dwusnka: MaTepusi, SHEPTHs, Macca, aToM, dJIEKTPOH, MOJIEKYJa, YHEPTeTUIECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PU3MUECKUe BETMUUHBI M SJMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOrMYECKM aKTHUBHbIE BellecTBa (OenkH,
YTJIEBOABI, XKHUPBI, HEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoNOTHS: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIILHOTO MUTAHMUS, MOIOIINE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPETapaThl,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



11 KJIACC
ObLIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne OCHOBbI XMMHH

XuMHU4YeCKUH eMeHT. AToM. Spo aToma, U30TOMEL. DIEKTPOHHAsI 000JI09Ka. DHEPreTUIECKUE YPOBHHU, MMOAYPOBHUA. ATOMHBIE OpOHTAIH,
s-, p-, d- anemMeHnTbl. OCOOCHHOCTH pachpeesieHusl AJIEKTPOHOB MO0 OpOUTANISIM B aTOMaxX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS
KOH(UTypalus aToMOB.

Ilepuoguueckuii 3akoH u Ilepumonuueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa. CBsi3p NEpUOIMYECKOTO 3aKOHA U
[lepuoanueckoit cucreMbl XuMuueckux 31emMeHToB [[. . MenneneeBa ¢ coBpeMEHHOI Teopuel CTpOeHUs: aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB MO TPYIIaM U MeproJaM. 3Ha4eHHUe MePUOANUECKOro 3aKOHa
B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUYecKasi CBs3b. BHUIibl XMMUYECKOW CBSI3U (KOBAJEHTHAsl HEMOJSIPHAs U MOJSpHAs, MOHHAs, METaJJIM4ecKasi).
Mexanu3mbl 00pa3oBaHUsI KOBAJICHTHOM XUMHUYECKON CBs3uM (OOMEHHBIM W JOHOPHO-aKLIENTOpHBIN). Bomopomnas cBs3b. BaneHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIEHUs. VIOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbl KPUCTANIMYECKUX PEHIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAIUNINYECKON PEIIETKU.

ITonsTHEe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE U KOJIOUAHBIE PACTBOPBI. MaccoBast 101151 BELIECTBA B PACTBOPE.

Krnaccudukanusa Heopraunueckux coequHennii. HomeHknarypa HeopraHnueckux BemiecT. [ eHeTnueckas CBs3b HEOPraHUYECKUX BEIIECTB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumnueckas peakuus. Kimaccupukanuss XUMMHUUECKUX peaklui B HEOPraHWYECKON M OpraHMYecKOW XMUMMHU. 3aKOH COXpPAHEHHs MaccChl
BEILIECTB, 3AKOH COXPAHEHUS U NIPEBPAILCHHS SJHEPIUU IPH XUMUYECKHUX PEAKLIUAX.

CKopocTh peakiyy, e€ 3aBUCUMOCTb OT paziudHbIX (hakTopoB. OOpaTUMbIEe peakii. XUMHUYEeCKoe paBHOBecue. PakTopbl, BIUSIOLUINE Ha
COCTOsIHME XuMH4ecKoro pasHosecus. [Ipunnun Jle [larense.

Onexkrponutuyeckas aucconmanus. CuinpHble M cialOble 37eKTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KuUCIHAs, HEUTpasbHasd,
LIEJI0YHAsl.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepUMEHTaJIbHbBIE METO/IbI M3Y4YEHHUsl BEIIECTB M MX NpeBpalleHuid: nemMoHcTpauus Tadmul «llepuonuyeckas cucreMa XMMHUYECKUX
anemenToB J[. . MenzaeneeBa», u3ydeHrue Mojeliell KpUCTAIIMUECKUX PeIIETOK, HabI0AeHe 1 ONMCaHUe IEMOHCTPALMOHHBIX U 1JAOOPaTOPHBIX
OTIBITOB (pa3/IokKeHHEe MEPOKCHIa BOAOPOa B MPUCYTCTBUN KaTaln3aTopa, ONpeeIeHHe Cpelbl pACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIILHOT O



WHIUKATOpa, PeaKkIWd HOHHOTO OOMEHa), MpOBEACHHE MPAKTHUECKON paboThl «BrusHUE pa3iaudHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKuumn».

PacuérHrie 3amaun.

Pacu€rel 0 ypaBHEHUSAM XUMUYECKUX PEAKLIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM NOHATHS «MACCOBAs
JIOJISI BEII[SCTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [Tonoxxenue nHemeramioB B [lepuogndeckoit cucteme xumudeckux anemeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. Du3MYecKre CBONCTBA HEMETAIOB. AJIOTPOIUS HEMETAIIIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TAJIOTEHOB, CEphI, a30Ta, (hocdopa, yriepojaa U KPeMHUS) U UX COCIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOJIHBIX COCTUHECHUH ).

[IpumeHeHne BaXHEUIIINX HEMETAIUIOB U UX COCIMHEHUMN.

Metamnsl. [lonoxxenne meramioB B llepuommyeckoit cucreme xumudeckux dsiemeHToB [ M. MenneneeBa. OCOOCHHOCTH CTPOCHHSI
ANEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. Obmue puzndeckne cporictBa MeTauioB. CIIaBbI METAJUIOB. DIIEKTPOXUMUYCCKUH PsiI HAIPSHKCHHUN
METaJJIOB.

XHWMHYECKHE CBOMCTBA BaXHEHIIMX METAIOB (HATpWUM, KaJlMW, KaJbLUW, MarHui, aJlOMUHUH, ITUHK, XpOM, JKEJIe30, MeIb) M HX
COCIUHCHH.

OO6mre ciocoObI oydeHust MeTayuioB. [IpuMeHneHe MeTayuioB B OBITY U TEXHUKE.

DKCIepUMEHTATLHBIC METO/IBI H3yUSHUS BEIIECTB U UX MPEBPAICHUN: N3yUeHUE KOJUICKIIUU «MeTaJlTbl U CIUIaBhI», 00pa3Il0B HEMETAIIIOB,
pellieHre dKCIepUMEHTANIBHBIX 3ajad, HaOMI0JCHUe W OMKMCAHNE JIEMOHCTPAIMOHHBIX M Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUAA
AIFOMHUHHUS ¢ PACTBOPaMH KUCIIOT U IIeJI0Uel, KaYeCTBEHHbIE PEaKIIUK Ha KATUOHBI METAJUIOB).

PacuérHric 3amaun.

Pacuérel maccel BemecTBa Ui 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce€ WM OOBEMY OJHOTO W3 YYaCTBYIOUIUX B
peaxiuy BeniecTB, pacy€Thl Macchl (00bEMa, KOTHMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XMMHS U )KU3Hb

Ponp xumuum B obecriedeHUH SKOJOTUYECKOW, PHEPreTUYECKOW M MHINEBOW O€30MaCHOCTH, Pa3BUTHH MEAUIUHBL. [lOHATHE O HAyYHBIX
MeTO/aX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 06 OOIMMX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTE€pUAIOB: BAKHEWILIME CTPOUTENbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTEPHAIIBI IS SJICKTPOHUKH, HAHOMATEPHAIIbI, OPTAaHNYECKUE M MUHEPAIbHBIC yIOOpEHHS.



XuMUS ¥ 370pOBbE YEIOBEKa: MPaBUJIa MCIIOIB30BaHMS JICKAPCTBEHHBIX MpENapaToB, MpaBuiIa 0e30MacHOr0 MCIHOIb30BAHUS IPENapaToB
OBITOBOM XMMMHU B TIOBCEAHEBHOM KHU3HH.

MexnpeamMeTHbIe CBS3H.

Peanuszanus MexXnpeaMeTHbBIX CBsI3€d IPU U3YYEHHUH OO0IIEl U HeopraHuuecKoil XxuMuu B 11 kitacce ocyIiecTBIsSETCs YepE3 UCII0JIb30BAHNE
KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK M TOHSATHUH, SBISIOMIUXCS CHCTEMHBIMHU JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOwire ecTeCTBEHHO-HAay4YHbIE NMOHATHUSA: Hay4HbIH (akT, TMIIOTE3a, 3aKOH, TEOpHUs, aHalU3, CHUHTE3, KJacCH(UKalus, NEepUOJUYHOCTb,
HaOII0/ICHNE, YKCIIEPUMEHT, MO/ICIUPOBAaHNE, N3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, dHEPrus, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PAJMOAKTHUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUI
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BELECTBA, PU3NUECKUE BETMUHUHBI U €IMHUIIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTema, buocdepa, Makpo- ¥ MUKPOJIEMEHThI, BATAMHHBI, 0OOMEH BEILLIECTB B OpPraHU3MeE.

['eorpagus: MuHepasibl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorusa: XMMHYECKass IPOMBIIIIEHHOCTb, METAJUIyprus, IPOU3BOACTBO CTPOUTEIBHBIX MATEPUAJIOB, CEIbCKOXO35HCTBEHHOE
IIPOU3BOJICTBO, MHILEBasi POMBIIUIEHHOCTh, (papMalieBTHYECKasi IPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO KOCMETHUECKUX IIPENapaToB, MPOU3BOICTBO
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

®I'OC COO ycraHaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIOIIMMHUCA TPOTpaMM cpeaHero oOmiero oOpa3oBaHUs
(JINYHOCTHBIM, METANpPEIMETHBIM M INpeAMETHbIM). HayuHo-MeToanueckoil OCHOBOM Juisl pa3paOOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
MpOrpaMM CpeHero o0IIero 00pa3oBaHus SIBJISIETCSI CUCTEMHO-ESTEILHOCTHBIN ITOAXO/.
JIMMHOCTHBIE PE3YJIbTATDI

B cootBeTcTBUM ¢ CUCTEMHO-AEATEIIBHOCTHBIM MTOAX0I0M B CTPYKTYPE JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS NIpEAMETa « XUMUS» HA YPOBHE
cpenHero o61iero 06pa3oBaHus BbIICICHBI CICIYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKONW TpaKTAHCKOW MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH H
CaMOOIIPEAEIIEHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJACHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPaauluil 6a3oBoi
HayKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBAaTHCS B CBOCH JCSATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH yCTaHOBKAMHU,
MPUCYIIMMHU LIETTOCTHOW CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4YUe MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI H CIIOCOOHOCTH CTaBUThH LIETTH U CTPOUTH )KU3HEHHDIE TIIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHs TpenMera «XHUMHsS» JIOCTHTalOTCs B E€AMHCTBE Y4eOHON W BOCHUTATENBHOW JEATEeIHbHOCTH B
COOTBETCTBUU C T'YMaHUCTHYECKHMH, COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU LEHHOCTSMH W HJI€AJIAMH POCCHICKOrO TPa)KJaHCKOTO
oO1ecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH M TIpaBUJIAMHU TOBEJEHHUS, CIIOCOOCTBYIOIIMMH IPOIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYAIOIUXCSL.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHMSI TpeaMeTa «XHUMHUS» OTpPa¥aroT CHOPMHUPOBAHHOCTH ONbBITA IMO3HABATENBHONW W MPaKTUYECKOU
NESATETLHOCTH 00yUYaOIIUXCS TI0 peaTu3alii TPUHATHIX B 00I1ECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TPAaBOMOPSIKY;

MPEJCTABICHUS O COMAJIbHBIX HOPMaxX U IIPaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NEATETLHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIBHBIX 3a1ad,
BBITTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMATh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX MPHU aHAJIN3€ Pa3IMYHBIX BHUIOB Y4eOHOI
NEeSATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HaCJIEIUI0 OT€UYECTBEHHOU XUMUU;

YBaXKCHHUS K TPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XUMHU, OCO3HAHUS TOTO, YTO IOCTHIKCHHS HAYKU €CTh
PE3yNbTaT ATUTENIbHBIX HAOIIOIEHUH, KPONOTIMBBIX IKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHHM M MOCIEAYIOUIEM aHaIU3e WH(GOPMALUU O MEPEelIOBBIX TOCTHKEHHUSX COBPEMEHHOU
OTCUYCCTBCHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TIOBE/ICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMU, U TMPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHE M IOCTYNKHA CBOMX TOBApHUINEH C MO3UIUMKA HPABCTBEHHBIX MU IMPABOBBIX HOPM M OCO3HAHUE
MOCJIE/ICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHVMAaHMS IICHHOCTEH 370pOBOro ¥ 0Oe30macHoro oOpas3a KH3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(U3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

COOJTFOICHHS TTPaBUIT 0€30TIACHOTO OOpAIIIEHUs C BEIIECTBAMH B OBITY, TIOBCETHEBHOM KU3HH U B TPYAOBOH IEATEIHHOCTH;

MMOHUMAaHUSI [IEHHOCTH TMPaBWJ HHIWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEACHHS B CHUTYAIUAX, YIPOKAIOIIUX 3OPOBBIO U
JKU3HU JTIOAEH;

OCO3HaHUS MOCJICICTBUM U HETIPUSATUS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aTKOTr0JIsl, HAPKOTHUKOB, KYPeHHUSI);

5) TpyaoBOro BocniuTaHMA:

KOMMYHHKATUBHOW KOMIETEHTHOCTH B Y4€OHO-UCCIIEOBATENLCKON IeATEeIHbHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKH HAa aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYSCKUX 3a]1a4 COIUATLHON HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY U3YYCHHIO TPOQPECCUI Pa3IMIHOTO POJIa, B TOM YHCIIE HA OCHOBE MPUMEHEHHS IPEAMETHBIX 3HAHHUH 110 XUMUU;

yYBaXe€HUs K TPYLY, JIIOASIM TpyAa U pe3yabTaTaM TPYJA0BOU 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY HHAMBHIYaJTbHON TPaeKTOPUH 00pa3oBaHus, Oyaymied mnpodeccuu W peanu3aliil COOCTBEHHBIX
KU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CTOCOOHOCTEHN K XUMUHU, MHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPO/IE, KaK UICTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;

MOHUMAHUS TJIO0ANBHOTO XapakTepa O3KOJIOTHYECKHX NPOOJIeM, BIMSHUS SKOHOMHYECKHX IPOLIECCOB HAa COCTOSHHE HPUPOTHON H
COIIMAJIBHOM CpPeJIbl;

0CO3HAHMS HEOOXOAUMOCTH MCIIOJIB30BAaHUS JOCTIKEHUH XUMHUU JIJIs1 pEIIEHHs] BOPOCOB PAlMOHAIBHOTO ITPUPOIOTIONIE30BAHMS;

aKTUBHOTO HEMPHUATUS JEHCTBUN, MPHHOCIIIMX BpPEJ OKPYKAIOLIEH NPUPOIHON cpele, yMEHHUs NPOTHO3UPOBATh HEOIAronpHsTHBIC
HKOJIOTMYECKHUE MTOCIEACTBUS MPEIIPUHIMACMBIX THCTBUH U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHUECKON KYIBTYPBI, ONbITa AEATEILHOCTH AKOJOTMYECKOW HAarpaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaTbCSI MMH B IIO3HABATEIBbHOW, KOMMYHUKATHBHOH M COIMAJBHON TPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHBOCTOATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHUS:

cpOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHKH;

MOHUMAHMS CHEHU(PHUKH XUMHHA KaK HAyKd, OCO3HaHUsA €€ poiu B (DOPMUPOBAHMH PAMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3AaHUU
[EJIOCTHOTO TPEJCTAaBICHUS 00 OKPYXKAIOIIeM MHpE KaK O €IMHCTBE IMPHPOJBI M YeJIOBEKa, B TMO3HAHUHM MPHUPOIHBIX 3aKOHOMEPHOCTEH W
peLIeHu  MpooIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH JUIsi COBPEMEHHOM IIMBIIIN3AIMH: B €€ TYMaHUCTUYECKOW HAIPaBICHHOCTH M BaKHOH POJU B
CO3JIaHMHM HOBOHM 0a3bl MaTEpUAIBHOW KYJIbTYpHl, PEIICHHH TJI00ATBHBIX MPOOJEeM YCTOWYMBOIO PA3BUTHS YENIOBEUECTBA — CHIPHEBOH,
HHEPIreTUIECKOM, MHUIIEBON M IKOJOTHYECKONW 0€30IacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIIEUEHUH YCIOBUN YCIIEUTHOTO TPYAa M SKOJIOTUYECKU
KOM(OPTHOH KU3HU KKIOTO YIeHa O0IIeCTBa,

€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH: NMOHUMAaHMs CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MOJIydYaeMble 3HAHMS JJI aHalIM3a U OOBSCHEHMs SBJICHUH OKPYXAlOIEro Mupa W MPOMCXOAIMX B HEM HU3MEHEHUH, YMEHHUs
nenaTh 000CHOBAaHHBIE 3aKIIOUSHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS TAaHHBIX C IIEIBIO TOYUYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATENBHO HCIIOB30BaTh XUMUYECKHE 3HAHUS TS PEUICHHUS IPOOJIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIUX;

MHTepeca K MO3HAHUIO U UCCIIE0BATENILCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY O00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY MOJIYYE€HHIO HOBBIX 3HAHUHU 10 XUMHH B
COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM TpPy/ia B Pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MCTaHpCIlMeTHBIe pe3yIbTaTbl OCBOCHU qu6HOFO npeameTa «XUMHS» Ha YPOBHE CpCAHCTO O6IJ.I€I“O 06p3.30BaHI/I$I BKJIFOYArOT:



3HaYUMBIC I (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUTUTHHAPHBIC (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSITHS,
OTpaXKarollye IEJIOCTHOCTh HAYYHON KapTUHBI MHpPAa W CHENU(HKY METOJOB TO3HAHUS, HCIOJb3yeMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPTHUs, SBJICHHE, IMPOIECC, CHCTEMa, HAY4YHBIM (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICIOBAHHE,
Ha0It0IeHNE, M3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

yYHHUBEpCaIbHBIE y4ueOHBIC JeiicTBHS (MIO3HABATENIbHBIC, KOMMYHHKATHUBHBIC, PETYISATUBHEIC), oOecneunBaromue (HopMHUpPOBAHHE
(G YHKIIMOHATILHON TPAMOTHOCTH U COITMAIbHOM KOMITIETCHITUH 00 YyJarOIINXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSI MCIOIb30BaTh OCBOEHHBIE MEKIMCUIUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHHS M YHUBEpCAJIbHBIC YUcOHBIC
JICHCTBUS B IO3HABATEIBbHON U COUUAIBHON MPAKTHUKE.

MertanpeaMeTHble  pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCATbHBIMH YyYEOHBIMU TIO3HABATCIbHBIMH, KOMMYHUKATUBHBIMH U
PETYIATUBHBIMU IEHCTBUSMHU.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY /1€CTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaIM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBAaTh;

ONpEAENATh IeNU JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHKEHHUS, COOTHOCHTH pE3yJabTaThl JEATEIbHOCTH C
MTOCTaBJICHHBIMH IICIISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTUIECKOTO MBIIIICHUS! — BBIACIATh XapaKTePHBIC MPU3HAKH TIOHATHN U YCTAHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MTOHATHS ISl OOBSICHCHUS OT/ICTHHBIX (PAKTOB U SBJICHUMH;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIMH BEIIECTB M XUMHUYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKHE pACCYKIEHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, O AaHAJIOTHUH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOpPEYUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYITHPOBATH BHIBOIBI M 3aKITIOUCHHS,

MPUMEHATh B TPOIECCE TMO3HAHUS, HUCIOJIb3yeMble B XUMHUU CHMBOJHYECKHE (3HAKOBBIE) MOJCIH, MPeoOpa3oOBBIBATH MOJCIIbHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAaK (CHMBOII) dJ€MEHTa, XUMUYeckas (opMmyia, YpaBHEHHE XUMUYECKOW pPeakIuu — MpU PeUIeHUH Y4eOHBIX
MO3HABATENBbHBIX M TPAKTHUECKUX 3a]a4y, MPUMEHSATh HA3BaHHbIE MOJEJbHBbIC MPEACTABICHUS Ui BBISABICHUS XapaKTePHBIX NPU3HAKOB
M3Y9aeMbIX BEIECTB M XUMUYCCKUX PEAKITHH.

2) 6a30BbIe HCCIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIU;

(dhopMynHpoBaTh LIETHU U 337a4d UCCIICOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE H CAMOCTOSATENHHO CHOPMYITHMPOBAHHBIE BOIPOCH B KAUECTBE
WHCTPYMEHTA ITO3HAHUS U OCHOBBI JUT (DOPMHPOBAHHMSI TUTIOTE3BI 110 TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,



BJIAJIETh HAaBBIKAMM CAMOCTOSITEIbHOTO IIJIAaHMPOBAHUS U IPOBEAEHUS YUYEHMUECKHUX OKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS
HaOII0AaTh 3a XOAOM IPOLECCa, CaMOCTOSATENIBHO IMPOrHO3UPOBATh €ro pe3ynbTaT, (popMyslupoBaTh OOOOLIECHHS U BBIBOABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHMS, COCTABISITh 00OCHOBAHHBIM OTUET O MpOJeIaHHOH padoTe;

npuOOpeTaTh OMNBIT YYEHHUYECKOW HCCIIEAOBATENICKOM M TMPOEKTHOW JEATENbHOCTH, NPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpPMaLuu (Hay4dHO-NMOMYJsSpHAs JUTEpaTypa XMMHUYECKOIO COJAEp’KaHUs, CIpPaBOYHBIC
nocodusi, pecypcel MHTepHeTa), aHaIM3UPOBATh HMH()OPMAIMIO PA3JIMYHBIX BHIOB W (OpM mpencTaBieHUs, KPUTHUECKH OIICHUBATH €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

(GopMyIMPOBATH 3aIIPOCH U IPUMEHSTH pa3IMYHbIE METO/IbI IIPU MOKCKE U 0TOOpe MHPOPMALIUN, HEOOXOAUMOM JUIsl BHIIOIHEHUS y4eOHBIX
3ajJja4 ONpeaesIEHHOTO THIIA;

MpHOOPETaTh OMBIT UCIIOJIF30BAaHMS WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMpATh ONTHMAJIbHYIO (hopMy mpezacTaBieHuss nHpopMmanuu (CXeMmbl, rpaduKd, AUArPaMMbl, TaOJIHIbI, PUCYHKH U
Apyrue);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMHUECKOW HH(pOpMaLUel: TPUMEHATh MeXIpeaMeTHbIe (pusnueckue u
MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (hOpMYJIbI, a00peBUATYpPhI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATISIIHOCTH.

OgiaeHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ IUalora W/WiM AMCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHpPOBAThH CBOU
IIPEJIOKEHUS OTHOCUTEIBHO BBITIOJHEHMS NIPEAJIOKEHHOM 3a1a4;

BBICTYIIATh C MPE3EHTAIEeN pe3yIbTaToOB MO3HABATEIBHOMN JEATENbHOCTH, MTOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMHU
IIPU BBINOJHEHUH XMMHYECKOI0 3KCIIEPUMEHTA, IPAKTUYECKON pabOThI M0 UCCIIEI0BAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peau3alun y4eOHOTo
IpoeKTa ¥ (OPMYJIMPOBAThH BBIBOABI MO pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAaHUN MTyTEM COIIACOBAHMUS MO3UIMNA B X0J1e 00CYX/IeHUs 1 OOMeHa
MHEHUSIMU.

OBiajeHne YHMBEPCAJIbHBIMHU Pery/JsiTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILIECTBIISATH CBOIO MIO3HABATEIbHYIO JIEATEIbHOCTD, ONIpeiesss e€ e U 3aa4u, KOHTPOJIUPOBATh U 10
Mepe HeOOXOJMMOCTH KOPPEKTHPOBATH MpeAIaraeMblii alropuT™ ASUCTBUI MPH BBINOJIHEHUH y4EOHBIX U MCCIEI0BATENbCKUX 3a/1a4, BHIOMPATh
Haunboee 3(h(HeKTUBHBIN CIIOCO0 UX peIIeHUs ¢ YYETOM MOIyUYEHHUS] HOBBIX 3HAHUHN O BEIIECTBaX M XMMHUYECKUX PEaKLUsIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ITEIbHOCTH HAa OCHOBE CaMOaHallu3a U CaMOOIIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTH TPEACTABICHUH O XMMHYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, POJIM XUMHHM B TO3HAHUU
SABJICHUHA NPUPOAbI, B (POPMUPOBAHUM MBILUIEHUS W KYJIbTYPbl JMYHOCTH, €€ ()YHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOM AJIs perleHHs
IIPAKTUYECKHX 3a/1a4 U SKOJOrMYECKU 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOJHOH cpelie;

BJIQ/ICHUE CUCTEMOW XMMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3IEKTPOOTPUIIATEIILHOCTh, XUMHUECKas CBA3b, CTPYKTypHas (hopMyrna (pa3BEpHyTast U COKpAIIEHHA ),
MOJIb, MOJISIpHAsI Macca, MOJISIpHBIA 00BEM, YIIepoIHbIN cKeleT, (yHKIMOHANIbHAs TPYIa, pajiuKai, U30Mepusi, U30MEpPbl, TOMOJIOTUYECKUHN Psif,
TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOA M a30TCOACpXKAILUE COEAMHEHHs, MOHOMEp, IIOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COEMHEHMS); TEOPUM M 3aKOHbI (TEOpusi CTPOEHMsI oOpraHuueckux BemecTB A. M. ByrTiepoBa, 3aKOH COXpaHEHHS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHUMAHHUs IPUYUHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBIEHUH, (PaKTOIOrn4yecKre CBeIeHUsI O CBOMCTBAaX, COCTABE, MOJYyYEeHUH U 0€30I1aCHOM HUCIOJIb30BaHUN BAXKHEHIINX OPraHUYECKHUX
BEIIECTB B ObITY U NIPAKTUYECKOH 1€ TETbHOCTH YeNIOBEKa;

C(OPMHPOBAHHOCTh YMEHHMHM BBIABIATH XapaKTepHble [PU3HAKU [OHATUH, YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOJb30BATh
COOTBETCTBYIOIIME ITOHATHS IPY OIIMCAHUU COCTABA, CTPOCHUS U IIPEBPALLCHUN OPTaHUYECKUX COCANHEHUN;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTABJIEHHS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHON) GopMysl OpraHNYEeCKUX BEIIECTB U YPaBHEHMH XMMUYECKHX peaKlUil, N3roTaBIMBATh MOJEIN MOJEKYJI OpraHMYECKUX BEIIECTB
JUTSL WILTFOCTPALMU UX XUMHUYECKOT0 U IIPOCTPAHCTBEHHOTO CTPOEHNS,

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHABIMBAaTh NPUHAIJIEKHOCTh H3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBYy U CTPOCHMIO K
OIIpe/IeIEHHOMY KJIaCCY/TpyIIe COeIMHEHUH (YIiIeBOJOPObI, KUCIOPOJ M a30TCOAEPKAINE COSANHEHUS, BBICOKOMOJIEKYJISIPHBIE COCUHEHN),
JaBaTh UM Ha3BaHUs No cucrematnyeckoi HoMmeHkinarype (IUPAC), a Takxke mpUBOAMTH TPUBHAIbHBIE Ha3BaHUs OTNENbHBIX OPTaHUYECKUX
BEIIECTB (3TWJIEH, NMPOMNMJICH, aleTHJICH, 3THJICHIJIMKOIb, MIMLEPUH, (eHoN, (popManblIerus, aueTaabAerusl, MypaBbHHas KHCIOTa, YKCYCHas
KHCJIOTA, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJ, HeJIHII03a, [INIUH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI TNPHUMEHATH MOJOXKEHHsI TEOpUU CTPOEHMs opraHuyeckux BemiectB A. M. byrnepoBa ans oObsicHeHuUs
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAaHEHHUs MacChl BEILECTB;



c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (pU3MUYECKHMEe M XMMHUYECKHE CBOMCTBA THUIHMYHBIX IpeCTaBUTEICH
pa3IMYHbIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, IIPOIIWIEH, aleTUiIeH, Oyraauen-1,3, metmiOyranuen-1,3, 6eH30i1, MeTaHO,
3TAHOJI, STUJICHIJIMKOJIb, [IMLEPUH, (EHOJ, alleTalbJIernl], MypaBbiuHasi U YKCYCHasl KMCIIOThI, IJIFOK03a, Kpaxmall, LeJUI0JI03a, aMUHOYKCYCHasI
KHCJIOTa), WUTIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKIY HUMHU YPAaBHEHHUSIMH COOTBETCTBYIOIIUX XHMHYECKHUX PEAKLIUH C HCIOJIb30BaHHEM
CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOJHOIO ChIphs (HE(Tb, HNPUPOIHBIN ra3, yrojib), CIOCOOBI HMX
nepepadoTKU U MPAKTHUECKOE IPUMEHEHHE IPOIYKTOB epepaboTKy;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCICHUS 0 XUMHUYECKUM YpaBHEHHMSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA
WIN IPOAYKTA PEAKIIMU IO U3BECTHBIM Macce, 00BbEMY, KOJTMUYECTBY OJJHOT'O U3 UCXOIHBIX BELIECTB MM POJYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOI 3HaHMH 00 OCHOBHBIX METOJAX HAyYHOI'O IMO3HAHMSA, UCHOJIb3YyEeMbIX B XHMHUHU IpU
M3YyYEHHUH BEIIECTB U XMMUYECKUX SIBJICHUN (HaOJt0eHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHHE), UCII0JIb30BaTh CUCTEMHbIE XUMUUECKUE
3HAHUS JUTSI IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CHUTYAllUsX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHECHUEM;

c(OpMHPOBAHHOCTH YMEHUH COOIIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON TIOCYI0H U 1a00opaTOpHBIM 000pPYJOBaHUEM, a TAKXKE MTPABHUIIA
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMM 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBAaTh M BBINOJHATE XWMHYECKHUH OSKCIEPUMEHT (MpEeBpallleHUs] OpPraHUYeCKUX BEIIECTB INpHU
HarpeBaHWH, IOJyYCHHE JTUJICHA M HW3YyYEHHE €ro CBOMCTB, KAa4eCTBEHHBIC PEAKIMH OPraHUYECKUX BEIIECTB, JCHATypalus OCIKOB IPH
HarpeBaHWH, [[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C MPABUIIAMH TEXHHUKH 0€30MacCHOCTH MPH OOpAIIEHUH C BEIIECTBAMH H JIA0OPATOPHBIM
000pyZIOBaHUEM, MPEICTABIATh PE3yJIbTaThl XWMHYECKOTO SKCIEpHUMEHTa B (opMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX PpEAKIUi W
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XMMHUUYECKYIO HH(pOpMAIMIO, MOJYy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelcTBa
MaccoBoi nHpopmanuu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MPaBHJIa YKOJIOTUIECKHU IIeJIECO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBON NESITEIHHOCTH B LIEISIX
COXPAHEHMs CBOETO 3[I0POBbS M OKpYXarolllell MPUPOJHOM Cpeibl, 0CO3HABaTh OMACHOCTh BO3/EHCTBMS HA JKUBbIE OPraHU3MbI ONpPEAEIEHHBIX
OpPraHUYECKUX BEIIEeCTB, MOHMMas cMbIci mokasarens I1JIK, moscHATh Ha mpuMepax crocoObl YMEHBIIEHUS U MPEIOTBPAILIEHUS UX BPEIHOIO
BO3/ICHCTBUS HA OPraHNU3M YEIIOBEKa,;

JUIE OOYYaIOIMXCS C OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0OPOBBS: YMEHHE NPUMEHSTh 3HAHHWS OO0 OCHOBHBIX JOCTYITHBIX METOZAX
MO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUI;

JUISL CIIENBIX U CIAOOBUAALINX O0YYAIOIIUXCS: YMEHHE UCIOJIb30BaTh pelbeHO-TOUEUHYIO cucTeMy obo3HadeHuit JI. bpaitng ans 3anucu
XUMUYECKUX HOPMYII.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «O01as 1 HeOpraHMYecKasi XUMHs» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEICTABICHUI: O XMMHUYECKOH COCTaBJISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHHU B TO3HAHUU
SABJICHUHA TPUPOABI, B (POPMUPOBAHUHM MBILIUICHUS W KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW ISl perIeHHs
IIPAKTUYECKHX 33/1a4 U HKOJOTHYECKH OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOJIHOMN Cpeie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpasl BKIJIIOYAET: OCHOBOIMOJIAratoIue MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, pP-,
d- snekTpoHHBIE OpOMTANM aTOMOB, MOH, MOJIEKYJIA, MOJb, MOJSAPHBIA 00BEM, BaJICHTHOCTH, JIEKTPOOTPULATEILHOCTh, CTENCHb OKHCIICHUS,
XUMHUECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPO/AHAsA), KPUCTAJUIMUECKas pEeIIETKa, TUIIbI XUMUYECKUX peaklui, pacTBOp,
AJIEKTPOJIATHI, HEAIEKTPOJIUTBI, JIEKTPOJUTHYECKAsS] JUCCOLUALINS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOM PEaKLMU, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI ATEKTPOJIUTUYECKON AUCCoLUaly, nepuoauueckuil 3akon JI. M. MenneneeBa, 3ak0OH COXpaHEHUSI MaCChl
BELIECTB, 3aKOH COXPAHEHWs M MPEBPALICHUS SHEPrUUM NpPHU XUMHYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33PEHUYECCKHE 3HAHUS, JIS)KAIINE B OCHOBE IIOHMMAHUS IPUIMHHOCTH M CUCTEMHOCTH XUMUYECKHX SIBICHUH, (DaKTOIIOrHYeCKre CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M 0€30MaCHOM HCMOJIb30BAHUU BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NEATEIbHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCTh yYMEHHWH BBIABIATH XapaKTEpHbIE MPU3HAKK TOHSATHH, YCTAaHABIMBATh WX B3aWMOCBSI3b, HCIOJIBH30BAThH
COOTBETCTBYIOILIME MOHATUS [IPU OIMMCAHUH HEOPTaHUUYECKUX BEIIECTB U UX IPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHUI HCHOJB30BATh XMMUYECKYI0 CHMBOJIUKY JJISi COCTAaBICHHS (DOPMYINl BEIIECTB M YPAaBHEHHH XHUMHYECKHX
peakumii, cucremarndeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHHS OTAEIbHBIX HEOPTaHUYECKUX BEUIECTB (yrapHblil ras,
YTJIEKUCIIBIN ra3, aMMHUak, TaliéHas U3BeCTb, Hera€Has U3BeCTb, MUThEBas COA, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OINPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COE/IMHEHUSAX PAa3IMYHOIO COCTaBa,
BUJl XMMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCIMHEHHUSAX, TUIl KPUCTAJUIMYECKON PEemETKH KOHKPETHOTO
BeIIeCTBa (ATOMHas!, MOJIEKYJIIpHAsA, HOHHAs!, METaJUINYecKas), XapakTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIEKHOCTh HEOPTaHMUECKUX BEIECTB 110 UX COCTABY K OINMpPEIeIEHHOMY Kiaccy/Tpymie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJLIBI M1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THIPOKCH/]IbI, COJIN);

chOpMHUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH mepuoandeckoro 3akona J[. WM. MengeneeBa ©u JI€MOHCTPUPOBATH €r0
CHCTEMaTHU3HUPYIOIIYI0, OOBSICHUTENIBHYIO U IPOTHOCTHYECKYIO (DYHKINH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3jeMeHToB 1—4 mepuonoB Ileproanueckoit
cucTeMbl xumuueckux snemeHtoB JI. M. MenneneeBa, UCHOIb3ysl MOHATHS «S-, p-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPreTHUUECKHUE YPOBHUY,



OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHX 3JIEMEHTOB M UX COCIUHEHHI 10 TepuoiaM u rpymmnam [lepuoandeckoil CCTeMbl
XUMHUYecKux djemeHToB M. Y. Menaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATh) OOINE XUMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXIY HEOPraHMYeCKHMMH BEIECTBAMH C IOMOIIBIO YpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

c(hOPMHUPOBAHHOCTh YMEHHMsI KJIACCU(DUIIMPOBATH XUMHUUYECKHE PEAKIMU IO Pa3IWYHBIM NpHU3HAKAM (YHUCIYy M COCTaBy pearupyromux
BEILIECTB, TEIJIOBOMY (D (PEKTY peakIuu, N3MEHEHHIO CTEIIEHEH OKHCIICHHUS JIEMEHTOB, 00paTUMOCTH PEAKIIMH, YIaCTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUI COCTABIISATh YPABHEHUS PEAKIMI Pa3IMYHBIX THUIIOB, TIOJHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIMid HOHHOTO
oOMeHa, YYUTHIBAsI YCIOBHS, PU KOTOPHIX ATH PEAKIIUU UAYT JI0 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOJATBEP)KIAIONINE KAueCTBEHHBIM COCTAB Pa3UYHBIX HEOPraHMYECKHUX BEIIECTB,
pacno3HaBaTh OINBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

cOPMUPOBAHHOCTh YMEHUH pACKpPBIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM  COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3THX PeaKInii;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pEakIMH OT PazNUYHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3nericTBus (mpuunu Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh XUMHUUCCKHE IPOIIECCHI, JISKAIINE B OCHOBE MTPOMBIIIJICHHOTO IMOJYYCHHUS CEPHON KHUCIOTHI,
aMMHaKa, a TaKke C(HOPMHPOBAHHOCTh MPEACTABICHHA 00 OOIMMX HAYYHBIX MPUHIUIAX W JKOJOTHYECKUX MPoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS C HCIOJIH30BAHUEM IOHSATHS «MAaccoBasi JIOJIS BELIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUN T'a30B MPU XUMHUYECKUX PEAKIIHUIX, MAcChl BEIIECTBA WK 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIH 00bEMY
OJIHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, MPEBPAIEHUS U
COXpaHEHUs SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHUI COOTIOAATH MpaBUIIa MOJIb30BAHMS XUMUYECKOU MOCYAO0N U J1a00paTOpHBIM 000PYIOBaHHEM, a TAK)KE MPaBHiia
oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU IO BBITTOIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN TUIAHHPOBATH W BBIMOJHATH XUMUUYECKHM SKCIIEPUMEHT (Pa3ioKeHHE MEpPOKCHIa BOJIOPOJA B MPUCYTCTBUU
KaTalin3aTopa, OMpeIesieHue Cpeibl paCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO HHANKATOPA, BIMSIHUE PA3IUYHBIX (JAaKTOPOB HA CKOPOCTH
XUMHYECKON peakllid, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIMH Ha CyibdaT-, KapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHUSI,
pellleHre IKCIEPUMEHTANbHBIX 3a/ad 1Mo TemMaM «Mertamisl» U «HemeTamns») B COOTBETCTBUU C MpaBUTIAMH TEXHHKU 0€30MacHOCTH TpU
oOpamieHuu C BeIIeCTBAaMH M JAa0OpPAaTOPHBIM OOOPYIOBAaHWEM, MPENCTABIATH PE3yIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIINI ¥ (JOPMYITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;



c(OPMHPOBAHHOCTh YMEHUIH KPUTHYECKU aHAJIU3UPOBATh XMMHUUYECKYI0 HWH(OpPMAIHIO, MOJYyYaeMyl0 M3 Pa3HbIX UCTOUYHUKOB (CpelCcTBa
MaccoBOW KOMMYyHUKauu, IHTepHeT 1 1pyrux);

c(OPMHUPOBAHHOCTb YMEHUH COOJIIOAATH MPpaBHJIa SKOJIOTMYECKHU 11€JI€CO00Pa3HOro NOBEACHUS B OBITY M TPYIOBOM IEATEIBHOCTH B LIESIX
COXPAHEHHUs CBOETrO 370POBbSl U OKPYXKAIOLIEH MPUPOAHOM Cpelibl, 0OCO3HABATh ONACHOCTh BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI OIpENEIEHHbBIX
BEULIECTB, NMOHMUMas cMblcia nokaszarens 11K, noscHATh Ha nmpuMepax ClocoObl YMEHBIIEHUS U NPEJOTBPAIICHNS UX BPEIHOIO BO3AEUCTBUS Ha
OpPr'aHM3M YEJIOBEKa;

U1 O0YyYarolMXCs C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMHM 3/I0POBbsS: YMEHHE HIPUMEHSTh 3HaHHS OO0 OCHOBHBIX JOCTYIHBIX METOJaX
[IO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUI;

JUISL CIIENBIX U CIAOOBUAALINX OO0YYaIOIIUXCs: YMEHHE UCIOIb30BaTh penbe(HO-TOUCUHYIO cucTeMy oOo3Hadenuil JI. Bpaitng s 3anucu
XUMHUYECKUX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA AKAJEMNUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAKJIOW TEMbI YYEBHOI'O ITIPEIMETA, 1 BO3SMOKHOCTH
HCIOJIb30BAHMS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA30OBATEJIBHBIX

PECYPCOB.
10 KUIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(PpOBHIE)
KoHTpoJibH IIpakTH4eckue
n/n | NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
ble paboThI padoThbI
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOH XUMHU
[IpenmeTt opraHu4YecKoO XUMUU. https://resh.edu.ru/subject/29/10/?ysclid=
1.1 Teopust cTpoeHUS OPraHUuYECKUX 3 Im7yb60hgr160748729
coenunenuiit A. M. byrieposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
TIpe e bHbIE VITEBOIODOIE — https://resh.edu.ru/subject/29/10/?ysclid=
2.1 P T pol 2 Im7yb60hgr1 60748729
AJIKaHbI
HelbeaeabHbIe VITCBOLODOIb: https://resh.edu.ru/subject/29/10/?ysclid=
2.2 pel yr HOPOABE 6 1 Im7yb60hgr1 60748729
AJIKEHBI, AJIKaJIUECHbI, AITKUHBI
https://resh.edu.ru/subject/29/10/?ysclid=
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 Im7yb60hgr160748729
I m— https://resh.edu.ru/subject/29/10/?ysclid=
2.4 Prp 3 1 Im7yb60hgr1 60748729

YTIIEBOIOPOIOB U HX IepepadoTKa




Uroro no pazgeny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://resh.edu.ru/subject/29/10/?ysclid=
3.1 Cruprel. ®enon 3 Im7yb60hgr160748729

https://resh.edu.ru/subject/29/10/?ysclid=

Anbneruasl. KapOoHOBBIE KHCIIOTHI.

3.2 7 1 Im7yb60hgr160748729
Crnoxuble 3¢upbl
https://resh.edu.ru/subject/29/10/?ysclid=
3.3 VriaeBoasl 3 1 Im7yb60her160748729
Hroro no pazueny 13

Pa3nen 4. A3oTcoaep:kaiue OpraHuvYecKue coeJHHeHHs

https://resh.edu.ru/subject/29/10/?ysclid=
4.1 AMuHBl. AMUHOKHCIIOTHL. benku 3 Im7yb60hger160748729

Hroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS

https://resh.edu.ru/subject/29/10/?ysclid=
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Im7yb60hgr160748729

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 2 2




11 KJIACC

KoauuecTBO 4acoB

HanmenoBaHmue pa3jiesioB U TeM IlpakTtuyec  JJIEKTpoHHbIE (LH(DPOBLIE)
Ne ni/m KonTposabHbie
NpOrpaMmel Bcero KHe o0pa3oBaTe/ibHbIE pecypChl
padoThI
padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomos. [lepuoanueckuit
L1 3akoH U [lepuoanueckas cucrema 3 https://resh.edu.ru/subject/29/11/
' XUMHYECKHX 31eMeHTOoB /JI. .
MenneneeBa
12 Crpoenue BemiecTBa. MHOrooOpasue 4 https://resh.edu.ru/subject/29/11/
’ BEIIIECTB
https://resh.edu.ru/subject/29/11/
1.3 XUMHUYECKUE peakiuu 6 1 1 DS:ITEST.CCUTUSUDIEC
https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 13
Pa3nen 2. Heoprannueckasi Xumust
721 MeTaribt 6 | https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
2.2 Hemerannst 9 1 1 proffresh.cdurufsubject/29
23 CBs13b HEOPTaHUYECKUX U ) https://resh.edu.ru/subject/29/11/
' OPraHUYECKHX BENIECTB
Hroro no pasgeny 17
Pa3nen 3. Xumus u xKu3Hb
https://resh.edu.ru/subject/29/11/
3.1 XUMUs U )KU3Hb 4 PE:AL TS CCU. T SEDeC




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



IIpunoxenue 1 k padoyeil nporpamme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo 4acoB aaTa
Koutp DOyHKIHOHAJ DJIeKTPOHHbIE IJ1aH dakr
Ne Tema ypoxa ojabHbl  IIpakTHu  bHafl uugposbie
n/n Bcero e ecKHe TPaAaMMOTHOCT o0pa3oBaTe/ibHbIE
padoTt padoThI b pecypcbl
bl
MHPOBO33pEHYEC 4.09
KHX
MpECTaBICHUI
0
BEIIIECTBE U XUMH
[IpenMeT opranuyeckoi peakuuy, https://resh.edu.ru/su
XUMUH, €€ 1 COOTBETCTBYIOIIM! bject/lesson/6149/sta
BO3HHUKHOBCHHE, COBPEMEHHOMY 1t/

YPOBHIO Pa3BUTHS
COCTaBJIAIOINX O¢
OCHOBY JUJISl TIOHUY
CYLTHOCTH HAyYH|

Pa3BUTHUC U 3HAYCHUC

KapTUHBI
MHUpa;

Teopus cTpoeHus https://www.yaklass. 11.09

OPraHUYeCKHUX ru/p/himija/10-

coenuHeHu A. M. klass/osnovy-

byrneposa, e€ 1 1 organicheskoi-

OCHOBHBI€ MOJIOKEHUS. khimii-

CraproBasn 6490554 /predmet-

JAUATHOCTHYECKAS organicheskoi-




padora.

khimii-teoriia-
khimicheskogo-
stroeniia-

organiches -
6447217

IIpencrasnenue o
KJIacCU(UKALIAN
OpPraHUYeCKUX BEIIECTB.
Howmenxkiarypa
(cucremaruyieckas) u
TPUBUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AnkaHbl: cocTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

Mertan u 3Tan —
MIPOCTEUILINE
MIPEACTaBUTENMN ATKAHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

AHanu3npoBaTh
uHpOPMALHIO,
COJIepIKalIYyIOCs B
rpadukax, Tabaur
TEKCTax U IPYrux
HMCTOYHHKAX.

https://www.yaklass.
ru/p/himija/10-
klass/osnovy-
khimii-
6490554/klassifikatci
ia-organicheskikh-
veshchestv-6447504

https://resh.edu.ru/su
bject/lesson/6151/sta
1t/149993/

https://www.yaklass.
ru/p/himija/10-
klass/uglevodorody-
6579439/alkany-
metan-i-ego-
gomologi-6579437

https://resh.edu.ru/su
bject/lesson/5412/sta
1t/

18.09

25.09

2.10

9.10




https://www.yaklass. 16.10
ru/p/himija/10-
OTUJIEH U IPONUJIEH — klass/uglevodorody-
7 npocTeumne 6579439/alkeny-
MIPEICTABUTENH AJIKCHOB etilen-i-ego-
gomologi-6898889
TpaxTiieckas pabota W3Bnekars uadop 23.10
HEO0OXOUMYIO
Ne 1. «Ilonyuenne
8 s
STUJICHA U U3yYEHUE €T0
_ BBIITOJIHEHUS
CBOHCTB»
3aaHusl.
https://www.yaklass. 13.11
Ankanuensl. byranuen- ...
ru/p/himija/10-
1,3 u meTunOyTaaueH-
9 1.3, Tlonviere klass/uglevodorody-
c;ﬁTemZ:cxoro 6579439/alkadieny-
6899278
KaydyKa U pe3uHbI -
https://www.yaklass. 20.11
AJIKMHBI: COCTaB U ...
0COOEHHOCTH CTPOECHHUS ru/p/himija/10-
FOMOJ‘IOFI/ILIGCKI:IIE . ’ klass/uglevodorody-
10 PAA. 6579439/alkiny-
Anerninen — ) .
S — atcetilen-i-ego-
p gomologi-6892969
MPEJICTABUTENb aJIKHHOB
Beraucnenns mo Ussnekars uadop  https://www.yaklass. = 27.11
11 YPaBHEHHIO HeoOxomumyo | ru/p/himija/10-
XAMHYECKON peaKkuu A klass/uglevodorody-




BBITIOJIHEHU A
3aJaHus.

6579439/alkiny-
atcetilen-i-ego-
gomologi-6892969

ApeHLl: Bemson i https://resh.edu.ru/su =~ 4.12
PEHEL- bject/lesson/4775/sta
12 TOIyoJ. TOKCHYHOCTh /
apeHoB —
https://www.yaklass. 11.12
['enetnyeckas cBs3b rufphina
CBOODOIO klass/uglevodorody-
JICB B
13 YTICBOAODOAOB, 6579439/uglevodoro
MPUHAISKALTUX K dvv-prirode.
PAa3IMYHBIM KJIacCam EW
IIpupoaHbIE HCTOYHUKH 18.12
fieBOOH:Ii;HrZ?H https://resh.edu.ru/su
PHpoA bject/lesson/6148/sta
14 MOMYTHBIE HEPTSIHBIE /
ras3pl, He)Th U —
MIPOIYKTHI €€
nepepadoTKu
[IpupoaHbIE NCTOYHHUKHN 25.12
fJ;eBOOH:IigiZ?H https://resh.edu.ru/su
prpon bject/lesson/6148/sta
15 MOIYTHBIE HEPTSHbIE

rassl, HepTh U
IIPOJYKTHI €€
nepepadoTKu

rt/




KonTponbnas pabota no

15.01

16 pazaeny
«YTIIEeBOIOPOABD)
[IpenenvHble https://resh.edu.ru/su 22.01
17 OJHOATOMHBIE CITUPTHI: biject/lesson/4769/sta
METaHOJI U 3TAHOJL. rt/
Bonopoanas cBs3b
https://www.yaklass. 29.01
AHanM3UpoBaTh ru/p/himija/10-
MHoroaTtoMHEbIE I(/:I(I){I(IiéopMaumO’ ass/spirty-fenoly-
PAAIIYIOCA B - 6580873/mnogoatom
18 CIIUPTHI: STUIICHTIIUKOIIb rpadukax, TabauL .
¥ CITALEPHH TEKCTaX U JIPYTUx nye-spirty- ‘e-s l?t -
HCTOUHHKAX. etilenglikol-glitcerin-
6582929
®eHoI: cTpoeHue https://resh.edu.ru/su =~ 5.02
19 MOJIEKYJIbI, PU3NYECKUE bject/lesson/5727/sta
1 XUMUYECKHE rt/
CBOICTBa, TPUMEHEHHUE
AJTbJICTHIBL: https://resh.edu.ru/su = 12.02
bject/lesson/4776/sta
20 dopMmanbaerua u
rt/
areTagbpIerua. AeToH
https://www.yaklass. 19.02
OJIHOOCHOBHBIE ru/p/himija/10-
21 MpeaeabHbIE klass/aldegidy-
KapOOHOBBIE KUCIIOTHI: ketony-karbonovye-
MypaBbUHas U YKCYCHast kisloty-

6780279/karbonovye




-kisloty-
26.karboksilnaia-
gruppa-6795067

[IpakTuueckas padota 26.02
” Ne 2. «CBoiicTBa
pacTBopa YKCYyCHOM
KUCJIOTBD»
https://www.yaklass. 4.03
ru/p/himija/10-
Crea oBa klass/aldegidy-
TEapuHOBAas U
P ketony-karbonovye-
0JIEMHOBAasI KUCJIOTHI, Kisloty-
23 X
KaK HpeACTaBiTet 6780279/uglevodoro
BBICILINX KapOOHOBBIX . .
I dy-spirty-aldegidy-
karbonovye-kisloty-
6780277
https://www.yaklass. 11.03
ru/p/himija/10-
Mprita kak coiu .
klass/slozhnye-efiry-
BBICIIINX KapOOHOBBIX ..
24 KHCJIOT, UX MOIOIIIEE -zhiry-
o - 6850158/myla-sms-
A 6876211
CrnoxHble 3(upbl Kak https://www.yaklass. 18.03
75 IIPOU3BOHBIC ru/p/himija/10-

Kap6OHOBLIX KHCJIOT.
T HUAPOJIA3 CIIOKHBIX

klass/slozhnye-efiry-

i-zhiry-




3¢hupoB

6850158/stroenie-i-
1.04svoistva-
slozhnykh-efirov-

6813179
JKupsl: runponus, https://resh.edu.ru/su 1.04
26 IPUMEHEHHUE, bject/lesson/5952/sta
Ouosaoruyeckas poiib rt/
KUPOB
YrneBoapl: cocTas, 8.04
KJaccuukarms. https://resh.edu.ru/su
7 Baxueitmme bject/lesson/6150/sta
IIPEJICTaBUTEIIHN: rt/
TIIF0K03a, PPYKTO3a,
caxaposa
Kpaxwar u Hemonosa https://resh.edu.ru/su 15.04
bject/lesson/5413/sta
28 Kak MPUPOIHBIE /
MOJIMMEPHI
Konrponbnas pabora no 22.04
pazneny
29 «Kucnopoacoaepxarue
OpraHUYECKHE
COCTMHECHUS»
https://www.yaklass. 27.04
AMUJHBI: METHJIAMUH H R
30 klass/azotsoderzhash

AHWJINH

chie-soedineniia-
6852270/aminy-




proizvodnye-
ammiaka-
nasyshchennye-
aminy-6585751
AMMHOKHUCIOTHI KaKk AHanM3upoBaTh 6.05
aM(poTepHbIE undopmaruio, https://resh.edu.ru/su
OpraHUYEeCKHe COACPHAILYIOCA B 1j6 o (/lesson/4743/sta
31 1 rpadukax, Tadaur
COCOUHEHMS, UX TeKCTAX H APYTHX 1t/
OMOJIOTHYECKOe HCTOTHMKAX.
3Hauenue. [lentuas
BeJIki KaK IpUpOHEE thps://resh.edu.ru/su 13.05
bject/lesson/6296/sta
32 BBICOKOMOJIEKYJISIPHBIE 1 t/
COETMHEHUS
OCHOBHBIE TTOHSTHS https://resh.edu.ru/su  20.05
3 XUMUU | bject/lesson/5452/sta
BBICOKOMOJIEKYJISIPHBIX rt/
COEMHEHU I
MHUPOBO33PEHYEC 20.05
OCHOBHBIE METOIBI KX
CHHTE3a IpeACTaBICHUI https://resh.edu.ru/su
34 BBICOKOMOJIEKYJISIPHBIX | 0 bject/lesson/6095/sta
COEMHEHUN. BEIICCTBE U rt/
[TnacTmaccel, kKay4yku, XUMUIECKOH
BOJIOKHA peaxiu
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME




11 KJIACC

Tema ypoka

XUMHYECKIH
9JIEMEHT. ATOM.
DneKkTpoHHas
KoH(uUryparnus
aTOMOB

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemeHToB J[. U.
Menpeneesa, UX CBA3b
C COBPEMEHHOU
TEOPUEHN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHMsI CBOMCTB
XUMAYECKHX

KoanuecTBo 4acoB

Kontpo
Bcero JbHbIE
padoThI
1
1
1

IMpakr
HYeCKHU
e
padort
bl

(I)yHKIII/IOHaJIBHaﬂ

IrpaMMOTHOCTH

BrIcKka3bIBaTh U
000CHOBBIBATH

COOCTBEHHYIO TOUKY

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

https://resh.edu.ru
/subject/lesson/64
79/start/

https://www.vakla
ss.ru/p/himija/11-
klass/osnovnye-
poniatiia-i-
zakony-khimii-
6931691 /periodic
heskii-zakon-i-

periodicheskaia-
sistema-
khimicheskikh-
elementov-_-
6948490

https://resh.edu.ru
/subject/lesson/55
81/start/

Jara

IJIaH

6.09

13.09

20.09

dakr




9JIEMEHTOB U MX
COCIUHECHUI I10
TpyIIaM U MEePUOIaM.
3HayeHue
MEPUOINYECKOTO
3aKOHA U CHCTEMBI
XHUMHYCSCKHX
anemenToB .M.
Mennemneesa B
pPa3BUTUU HAyKU

CtpoeHue BelecTna.
XHUMHUECKas CBSI3b, €€
BHU/JIbI; MCXaHU3MbI
oOpazoBaHHs
KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BaneHTHOCTD.
DNEeKTpOOTpULIATENbH
ocTh. CTerneHb
okmncieHus. Bemecrsa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
CTpOEHUS

Ilonstue o
JTUCTIEPCHBIX
cucreMax. MlcTnHHEBIE
M KOJIJIOUTHBIE
pactBOpbl. MaccoBast
JIOJIsI BEIIECTBA B

3pEeHHSI 110 BOTIPOCY,
00CyX/1aeMoMy B
tekcTe. COOTHOCUTH
BU3YaJIbHOE
U300paKeHHe ¢
BepOAIbHBIM TEKCTOM.

https://resh.edu.ru
/subject/lesson/59
11/start/

https://resh.edu.ru
/subject/lesson/63
32/start/

https://resh.edu.ru
/subject/lesson/49
39/start/

27.09

4.10

11.10




pacTtBope

https://www.yakla 18.10
ss.ru/p/himija/11-
Knaccuduxauus 1 klass/khimicheska
HOMCHKJ‘IaTypa ia_kinetika_
HEOPraHUYeCKUX 6995740/Klassifik
COCIUHCHUH. atciia-
I'eneTnyeckas cBsI3b khimicheskikh-
HEOPraHMYECKUX reaktcii-po-
BEILECTB, PA3IMYHBIX raznym-
KITACCOB priznakam-
6964758
Knaccudukanus 25.10
XUMHUYECKUX PEAKLUN
B HEOPTaHUYECKOU U
. Bricka3pIBaTh U
OpraHU4YeCKOM XUMHUH.
000CHOBBIBATh https://resh.edu.ru
3aKOH COXpaHEHUs :
COOCTBEHHYIO TOUKY /subject/lesson/49
MAacchl BEIIECTB;
3pEeHUs 10 BOIIPOCY, 38/start/
3aKOH COXpaHEHUs U
00CyX/1aeMOMy B
MPEBPALLICHUS
TEKCTE.
SHEPTUHU MPHU
XUMHYECKHAX
peaKkuusx
https://www.yakla 8.11

CKopocThb peakiyi.
OOpatuMsble peakLuu.
XHAMHYECKOE
paBHOBeCHE

ss.ru/p/himija/11-
klass/khimicheska
6995740/skorost-

reaktcii-faktory-




10

11

12

13

[IpakTrueckas pabota
Ne 1. «Bnustane
pa3nu4HbBIX (PaKTOPOB
Ha CKOPOCTH
XUMHYECKOH
peaKIum

DIEeKTpONUTHYCCKAS
JUCCOITHAITHS.
Iloustue o
BOJIOPOJTHOM
nokazatene (pH)
pactBopa. Peakniun
HOHHOTO OOMEHa.
I'mpponus
OpPraHUYECKUX U
HEOPTaHUYECKUX
BEILIECTB

OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonstue 06
ANIEKTPOJIN3E
pacriaBoB u
pacTBOpPOB CoOJEH

KonrtponbHas pabora
0 pazjerny

CooTHOCUTD
BU3YaJIbHOE
M300paxeHue ¢
BepOAIbHBIM TEKCTOM.

vliiaiushchie-na-

skorost-reaktcii-
6964759

https://resh.edu.ru
/subject/lesson/59
12/start/

https://resh.edu.ru
/subject/lesson/35
23/start/

15.11

22.11

29.11

6.12




«Teopernueckue
OCHOBBI XUMHUN»

Meramnsl, ux Haxonute u 13.12

IOJI0KCHUE B W3BJICKATh OJHY WJIH https://resh.edu.ru

Ilepuonnyeckoi HECKOJIbKO €MHHIL /subiect/lesson/34

CHUCTEME XMMUYECKUX uHpopmanuu, 93/start/
14 anemenTos JI. 1. PacCIIOJIOKECHHBIX B

Meneneesa u 0JHOM (pparmeHTe https://resh.edu.ru

0COOEHHOCTH tekcTa. COOTHOCUTH /subject/lesson/34

CTPOEHHUS aTOMOB. BU3yaJIbHOE 19/start/

O6mue puznueckue HU300pakeHHE C

CBOIMCTBA METAJLJIOB BEepOAIbHBIM TEKCTOM.

CIu1aBbI METAIIOB. https://resh.edu.ru 20.12
15 DNEeKTPOXUMHUYECKUN /subject/lesson/49

P HAaIPSDKEHUN 61/start/

METAaILJIOB

XuMHu4ecKkue 27.12

CBOMCTBA BAKHEHIIMX https://resh.edu.ru
16 METaJIJIOB (HATpUH, /subject/lesson/58

KaJTiH, KaJIBIUH, 14/start/

MarHuii, aTFOMUHH )

U UX COeJUHEHUU

Xumudeckue https://resh.eduru ~ 10.01
17 CBOMCTBA XpOMa, /subject/lesson/35

MEJIM U UX 34/start/

COEJIMHEHU I

XuMHuuecKue https://resh.eduru =~ 17.01
18 CBOICTBA IIMHKA, /subject/lesson/35

Keleza U UxX 34/start/




COETUHEHUN

[TpakTryeckas pabora 24.01
Ne 2. "Pemenue
19 JKCIIEPUMEHTAIbHBIX
3aJ71a4 10 TEME
«MeTamie»"
Hemeramnsl, nx 31.01
MOJIOJKEHUE B
ITepuonnueckoin https://resh.edu.ru
20 CUCTEME XMMHUYECKHUX /subject/lesson/59
anemenToB 1. 1. 39/start/
Menpaeneesa u
0COOEHHOCTHU
CTPOEHHUS ATOMOB
Haxonute u 7.02
o . W3BIIEKATh OJIHY WJIH https://www.yakla
W3UYECKUE CBOMCTBA imiia/11-
HECKOJIbKO CTHHHIL ss.ru/p/himija/11
HCMCTAJIIOB. klass/kharakteristi
uH(popMaluuy,
AsnoTponust ACTIONIOKEHHLIX B ka-nemetallov-
21 memeramwios (1a P 7269055/khimich
0JIHOM (pparmeHTe .
HprMepe KUCIOPO/Ia, C eskie-elementy-
TekcTa. COOTHOCHUTH
cepsl, hocdopa u nemetally-
BU3YalbHOE 6852268
yriepoja) SO=SER0
n300pakeHue ¢
BepOaTbHBIM TEKCTOM.
XuMuyeckme https://resh.edu.ru 14.02
2 CBOMCTBA TaJIOTCHOB, /subject/lesson/59
CEepHI U UX 13/start/
COE€IMHEHUI
23 XuMuueckme https://resh.edu.ru 21.02




CBOICTBA a30Ta,
docodpa u ux

/subject/lesson/59
13/start/

COCIMHCHUI
https://www.yakla 28.02
ss.ru/p/himija/11-
XuMmudeckue klass/kharakteristi
24 CBOWCTBA yTJIepo/a, ka-nemetallov-
KpEMHUA U UX 7269055/nemetall
coeIMHeHuH y-iva-gruppy-
7265027
https://www.yakla 6.03
ss.ru/p/himija/11-
IIpumeHeHue klass/kharakteristi
75 BaXHEHUIITIX ka-nemetallov-
HEMETAJIOB U UX 7269055/nemetall
COCMHEHU y-iva-gruppy-
7265027
O06001menue u 13.03
CHCTEeMaTH3aIus
3HAHUH 10 TEME
«Hemeranmby.
26 Brraucnenus 1o
YpaBHEHUSIM
XUMHUYECKHX PEAKIUN
U TEPMOXUMHUYECKHE
pacdEThl
7 ITpakTryeckas pabora 20.03

Ne 3. «Penrenne




AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TEME
"HemeTtamasr"»

KontponbHas padota 3.04
28 mo TeMaM «MeTaabl»
n «Hemeramnsny
Heopranuueckue u 10.04
OpraHH4eCKHe https://resh.edu.ru
29 KHUCIOTBHI. /subject/lesson/49
Heoprannueckue u 60/start/
OpraHu4ecKue
OCHOBaHHS
Haxonute u 17.04
AmdoTtepHbIe U3BJIEKATh OAHY WU
HEOpraHu4YecKue u HECKOJBKO €IUHHII
OpraHM4CCKHUC nuHdopMaIuy, https://resh.edu.ru
30 COCIMHCHMUS. pACIIOJIOKEHHBIX B /subject/lesson/49
I'enernueckas cBs3b OJIHOM (pparMeHTe 60/start/
HEOPTraHUYECKHUX U TekcTa. COOTHOCHUTH
OpraHUYECKUX BHU3yaJIbHOE
BEILIECTB H300paxeHue ¢
BepOaTbHBIM TEKCTOM.
Pons xuMuu B 24.04
oOecreyeHnu
SKOIOTHHECKOH, https'://resh.edu.ru
31 SHEpreTHUCCKOf 1 /subject/lesson/35

MHUIIEBON
0e30I1acHOCTH,
Pa3BUTUU MEIUIIMHBI

14/start/




MHPOBO33PEHYECKUX 8.05
MpEeJCTaBICHUN O
BEIIIECTBE U
XMMHYECKOHN PEAKIIUH,
[IpencraBnenus 06
COOTBETCTBYIOLIUX
OOIIMX HAayYHBIX COBPEMEHHOMY https.,://resh.edu.ru
3 MIPUHIUNAX | YPOBHIO PA3BHTHSI /subject/lesson/35
IIPOMBILIEHHOTO 14/start/
HAayKH U
MOJy4YECHUS
COCTAaBIISTIOIINX
Ba)KHEHUIIINX BEIIECTB 6
a30BYIO OCHOBY JJIsi
MMOHUMAaHHUS CYIIHOCTH
Hay4YHOU KapTUHBI
MHpA;
YesoBeK B MHDE https.,://resh.edu.ru 15.05
33 BOLLICCTE 1 1 /subject/lesson/35
B 04/start/
MaTepuajioB
https://resh.edu.ru 22.05
XuUMHA U 310POBbE /subject/lesson/35
34 1
4eJI0BEKa 04/start/
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME




IIpusoxenue 2 k padoyeil mporpamme

IHNPAKTHYECKASA YACTD 11O ITPEIMETY «XUMMUS»

10 KUIACC
Kou-Bo yacoB
Ne Hara
Konrpoubnbie IIpakruyeckue
n/n HaumenoBanue NPOBe/IeHU
padoTsbI padoTsbI ;1
1 CrapToBas quarHoctuueckas padbota 1 11.09
2 [IpakTuueckas padora Ne 1. «[lomyuenue STuiIeHa U U3yYSHHUE €TO CBOMCTBY» 1 23.10
3 KonTponbhas pabota no pazaeny «YTiaeBoJ0pOab» 1 15.01
4 [IpakTuueckast pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1 26.02
5 KonTponbhas pabota no pazneny «Kucnopoacoaepxaiiue opraHuueckue | 2 04
COCIUHEHUS» ’
11 KJIACC
Kou-Bo yacos Hara
Ne
Kourpoabubie IIpakTnyeckue
n/n HaunmeHnoBanue
padoThbI padoThI
| [Tpaktuyeckas padora Ne 1. «BiusiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh | 1511
XUMHUYECKON PEaKIINN» ’
2 KonTponbHas pabota no pazneny «TeopeTndeckue OCHOBBI XUMHI 1 6.12
3 [IpakTuueckas padora Ne 2. "Perienne sKCiepuMEHTAIbHBIX 3a/1a4 110 TeMe | 24,01
«Meramsn" '
4 [TpakTuueckas padota Ne 3. «Pemenne sKCIepUMEHTAIBHBIX 33724 110 TEME | 20.03

"HemeTamasr"»




KoHnTtposbHas pabota o Temam «Metamisl» u «HemeTtas»

3.04




Ipnioxenue 3 k padoueil mporpamme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Oprannyeckas xumus. 10 knacc: yaeOH. 171 001eo0pa3oBaTebHBIX YUPEKICHUH C MPUIL. HA SJIEKTPOH.HOCUTENE : 0a30BbIi ypoBeHb / .E.
Pymsutuc, ®. I'. ®enpaman. — 7-e uza. M.: [Ipocsemenue, 2020 — 224 c.

* Xumus. 11 knacc: yueOH. mjis 0011eo0pa3oBaTeIbHBIX YUPESKICHUH C MPUJI. Ha SJIEKTPOH. HocHTele : 6a3oBbii ypoBeHb / [.E. Pymsutuc, ®. I'.
®enbamad. 6- e uzganue— M.: [Ipocsemienue, 2019 — 223 c.

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

IIporpammer:

[Iporpamma no xumuu juig 10-11 knaccos (aBtopsl I'.E. Pynsutuc, @.I'.®@enpaman M.: «IIpocsemenue », 2016 ) ¢ ucnoiap30BaHueM aBTOPCKOM

nporpamMmbl H.H.I'apa cpeanero o6miero o0pa3zoBaHus Mo XUMuH Juist 6a30Boro uyuyeHus xumuu B X — X1 knaccax no yueonuky I'.E. Pynsurtuca,
@.I'". Penpamana.

ITocoGwus:

COopHUK 3a/1a4 U YIIPAXKHEHUU 110 XUMHH ISl CPETHEN IIKOJBI. — 2-€ U3/., uctp. u gom. — M.: PUA «HoBast Bomna»: uznarens YMepenkos, 2023
—2l4c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. https://m.edsoo.ru

2. Poccuiickas anekTpoHHas mkoia https://resh.edu.ru/subject/S/11/
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