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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 OCBOEHUs (enepaybHOM 00pa30BaTEIIbHONW MPOrpaMMbl CPEIHETO
obmero ooOpazoanus (POIlI COO), npencraBiaeHHbix B denepanbHOM rocynapcTBeHHOM obOpaszoBarenbHoM crangapre COO, ¢ ydérom
Konuenmuu npenonaBanus yue6Horo npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, peain3yrmuXx OCHOBHBIC
o0pa3oBaTenbHbIC MPOTPAMMBI, U OCHOBHBIX MOJIOKeHU «CTpareruu pa3Butus Bocriutanus B Poccuiickoit @enepannu Ha nepuor 10 2025 roga»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOMOB K pa3pabOTKe MpOrpamMMbl IO XUMHH, K ONpPEIENICHHIO OOmel cTparernd OOY4YeHHWs, BOCHUTAHUS M PAa3BUTHSA
oOydaromuxcsi cpecTBaMu ydeOHoro mpeamera «Xumust» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICNTYaJIbHBIC TIOJIOKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LI€TIEH, COIepKaHUsI, Pe3yIbTaTOB 00yUeHHs U TPeOOBaHUI K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pazoBaHUE, IMOJy4aeMOE BBITYCKHUKaMU OOIIe00pa3oBaTeIbHON OpraHU3aliM, SBISETCS HEOThEMJIEMOW YacThl0 HX
obpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIMM JTAllOM pEaTH3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHCTEME XMMHMYECKOTO 00pa3oBaHHsA. OTH I[EHHOCTH KacaroTCsl IO3HAaHUS 3aKOHOB MPUPOAbI, (OPMUPOBAHUS
MHUPOBO33pEHUS U 00LIeH KyJIbTYphl YEJIOBEKA, a TAaKXKEe HKOJOTHUECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBBIO M NPUPOJHOM Cpene.
Peanuzyercs xumuuyeckoe oOpa3oBaHue 00ydaroIMXCs Ha YPOBHE CPEJHEro OOLIero oO0pa3oBaHMs CPeCTBAMHM Y4eOHOTo IMpeamera «XHUMHUs»,
coJiep’KaHuEe U TOCTPOEHHE KOTOPOTO OIpPE/AETeHbl B MPOrpaMMe MO XMUMHHM C YYETOM CHEHU(PUKM HAyKH XUMHH, €€ 3HAYCHHUs B MO3HAHUU
MPUPOJBI U B MAaT€pHAJIbHOM *U3HU OOIIECTBA, a Takke ¢ y4ETOM OOIMMX Iefiell U MPUHLHUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpefiHero obiiero oopazoBanus B Poccuiickoit @enepanuu.

XuUMHS Kak JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT OcoO0yl pOjb B COBPEMEHHOW NMBHWIM3ALMM, B CO3JaHUU HOBOH 0as3bl
MaTepuaabHOW KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHHME PALMOHAIBHOTO HAyYHOTO MBIIIIEHHS, B CO3JaHUE LEIOCTHOrO
MpescTaBieHusl 00 OKpy)KarollleM MHpe Kak O €AMHCTBE MPUPOIbl U YeIOBeKa, KOoTopoe (opMUpYyeTCs B XMMHUM Ha OCHOBE IOHHMaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUPa, OCO3HAHUS B3aUMOCBSI3H MEKIY CTPOCHHUEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU O0JIACTAMU
MIPUMEHEHUS.

TecHo B3aUMOJCUCTBYS C IPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHUS CTajla HEOTHEMJIEMOW YacThi0O MHUPOBOU KYJIBTYPBI, HEOOXOIUMBIM
YCIIOBUEM YCHEIIHOTO TpyAa M KM3HU KaxKaoro uieHa obmiectBa. CoBpeMeHHas XMMHsS KaK Hayka CO3MJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTHI HampaBlieHa Ha pelIeHHe TII00aTbHBIX MPOOJIEM yCTOMYMBOTIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOM, dHEPreTUYECKOW, MUIIEBOH,
HKOJIOTUYECKOM 0€30MacHOCTH U OXPaHBI 30POBbSL.



B cootBercTBUM ¢ OOIMMH LETIMU M MPHHLMIAMUA CPEAHEro obmero obpa3oBaHus cojiepkanue npenmera «Xumus» (10-11 kmaccsl,
0a30BbIi YpOBEHb W3YYEHHUs) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIIMXCs, HEOOXOIUMYIO MM JJIs
BbIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEIIHOTO BKJIIOUEHHS B )KU3Hb COLIMYMa, IPOAOIIKEHHsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocCTaBisIOIIMMHE TIpenMeTa «XUMUs» SBIAIOTCA 0a3oBble Kypchl — «Opranumdeckas xumusi» U «OOmIas M HEOPraHWYecKas XHUMUS»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHMs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: cCTeMa 3HAHUH 110 HEOPraHWYECKOH XUMUH (C BKIIOUEHHUEM
3HaHUM n3 oOmeld XuMHM) M OpraHmdeckoil xumuu. POpMUPOBaHME JAHHOW CHCTEMbl 3HAHMHW NpPU M3Y4YEHUHU IpenMeTa oOecreyrBaeT
BO3MOYKHOCTh PACCMOTPEHHS BCET0 MHOT000pa3Hsi BEIIECTB HA OCHOBE OOIUX MOHATH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepkanusi KypcoB — «Oprannueckas xumus» U «O0Imas 1 Heopranndeckas XuMus» chopMupoBaHa B IPOrpamMMe 10 XUMUHU
Ha OCHOBE CHUCTEMHOro IOAXO0Ja K H3YyYeHHIO Y4eOHOro MaTepuana U OOyCIOBJICHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIIpEAEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XMMHH BELIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOpUU
CTPOEHMSI OPraHUYECKUX COEAMHEHUMN, a TaKKE Ha YPOBHE CTEPEOXUMUYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTpOeHUH BeulecTB. CBeleHus
00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PAa3sBUTHHU — OT YIIJIEBOJOPOJOB JIO CIOKHBIX OMOJIOTHUECKH aKTHBHBIX COCOMHEHUH. B Kypce
OpPraHUYeCKOM XMMHHM IOJIy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHMs MEpPBOHAYAIbHbIE NPEICTaBICHUS O
XUMUYECKOH CBSI3H, KJIaCCU()UKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BELECTB OT UX CTPOCHUS, O XUMUYECKOI peaKIH.

[lon HOBBIM YIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoOBHS pacCMaTpUBAETCS M3yYEHHBIH Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs TEOPETUUECKUN MaTeprai U (GaKTOJOTHYECKUE CBEICHUS O BEIIECTBAX U XMMHMUECKOH peakinu. Tak, B 4aCTHOCTH, B Kypce «O01mas
1 HEOpraHW4ecKas XUMUs» 00ydaroIuMCs MIPEeI0CTaBIIAETCS BOZMOKHOCTh OCO3HATh 3HAYEHHUE MEPUOINYECKOT0 3aKOHA C 00IIETEOPETUYECKUX U
METOAOJIOTMYECKUX MO3ULUH, INIy0Ke MOHATh MCTOPUYECKOe HM3MEHEHHe (DYHKIMH 3TOro 3akoHa — OT 00oOIaromeid a0 OObACHAIOUIEH U
MIPOTHO3UPYIOLLEH.

Enunast cuctema 3HaHMN O BaKHEMILIMX BEILECTBAX, X COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHUH, a TAK)KE O XMMHYECKUX PEAKIHUIX,
WX CYIIHOCTM M 3aKOHOMEPHOCTSX TMpOTeKaHWs jaononHsercs B Kypcax 10 u 11 kmaccoB sieMeHTaMH COAEpKaHUs, HMEOIIUMU
KYJIBTYpPOJIOTHUECKUI U MPUKIIAJAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMUHU C IPYTUMHU HAyKaMH, PaCKpPbIBAIOT
e€ poJib B TIO3HABATENILHOW M MPAKTUYECKOM JEATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K IPOIlEcCy TBOpPUECTBA B 001aCTH
TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX IpoliieMax,
CBSI3aHHBIX C XMMHEW, KPUTHYECKH OCMBICIMBATh MH(OpPMAlMIO U NPUMEHATH €€ NJs MOMOJHEHUs 3HAHUH, pelleHHs] MHTEJUIEKTYalbHbIX U
HKCHEPUMEHTAIbHBIX HCCIIEOBAaTENILCKUX 33dad. B 1memom copepkanue y4yeOHOro mpeaMera «XUMHUS» [TAHHOTO YPOBHS H3y4YEHHUS
OPUEHTUPOBAHO Ha (OPMHUpPOBAHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKON OCHOBBI JIsi MOHMMAaHUS (GWIOCOPCKUX HJEH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHWYecKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHUEM,
MO3HABAEMOCTh MPHUPOAHBIX SIBICHUH NYTEM OHKCHEPUMEHTAa U PpEUICHUS MPOTUBOPEUYH MEXIy HOBBIMHU (DaKTaMH U TEOPETHUYECKUMHU



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 BOCIUTAHHWSA, Pa3BUTHS W COIMANIM3AIMHA OOYYAIOUIUXCS MPHUHATHIC MPOTPAMMOM IO XMMHH TOAXOMABI K
OTIPEICTICHUIO COJICPIKAHUS M TIOCTPOSHUS IIPeIMETa PeIyCMaTPUBAIOT (OPMHUPOBAHKE YHUBEPCAIBHBIX YUSOHBIX ACHCTBHIA, UMEIOMIUX 0a30BOe
3HAUEHWE JMJIs1 PA3IUYHBIX BUIOB JICATEIBHOCTH: pPEIICHUs MpoOieM, IMOWCKA, aHanu3a U o0paboTku WHPOpMAIUU, HEOOXOIUMBIX IS
MPUOOPETEHHUS ONBITA MPAKTHYESCKOW U MCCIIEA0BATEIIbCKON IeITEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TTO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsl, TAaK U Ha YPOBHE CPEHET0 001Iero o0pa3oBaHusl, IPH
OTIPEICTICHUN COJICPIKATEIHbHON XapaKTEPUCTUKU MeNeH W3Y4YeHUs TpeaMeTa HampaBlIeHUEM MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO
npu3HaETcsi GOPMUPOBAHUE OCHOB XMMHUYCCKOW HAYKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON ACSITEILHOCTU YEIIOBEKA U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNIbTypbl. C METOIWYECKON TOYKHU 3pEHUSI TAaKOH MOJAXOJ K ONpEAENCHHUIO Lelel H3ydyeHUs MpeaMera
SIBJISICTCS BITOJIHE OIPaBIaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS IJIaBHBIMU LEISIMU U3Y4YeHUs ITpeaMeTa «Xumusi» Ha 0a3o0BoM ypoHe (10 —11 ku.) sBastoTcs:

e (opmupoBaHUE CHCTEMbl XMMUUYECKUX 3HAHUI KaK BaKHEUIIEH COCTABIISIONICH €CTeCTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH
JISKAT KITFOYEBBIC MOHATHS, (YHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE S3bIKA HAYKH, YCBOCHHE M MOHMMAHHUE CYIIHOCTH
JOCTYITHBIX 0000IICHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C ICTOPHEH WX PA3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUEe W pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAX IMO3HAHHS BEIIECTB W XMUMHUYECKUX pPEaKIHid, HEOOXOTUMBIX IS
MPUOOPETEHUs YMEHUH OPHEHTHUPOBATHCS B MHUPE BEIISCTB M XMMHYCCKHUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOC, B MPAKTUICCKOU U
IMOBCEIHCBHOM JKHM3HH,

® pa3BHUTHE YMEHUU W CIIOCOOOB JICATEIHBHOCTH, CBSI3aHHBIX C HAOIOIEHUEM U OOBSCHEHUEM XUMHUYECKOTO IKCIEPUMEHTA, COOJIIOICHUEM
MpaBHJI 0€30MacHOTr0 OOPAIEHHS C BEIIECTBAMHU.

Hapsiny ¢ oTuM, coaepkaTenbHas XapaKTepUCTHKA Ileied W 3afad U3y4eHHUs IMpeaMera B NporpaMMmMe MO XHUMHHM YTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMH IPHOPHTETAMHU B CHCTEME CpelHero odmiero odpaszoBanus. CerogHs B MPENOJaBaHUNA XUMHU B
OOJIbIIIeH CTEIIeHN OTAAETCS MPEIOUYTEHUE MPAKTHICCKOW KOMIIOHEHTE COJIepKaHus 00yYeHHUs, OPHCHTHPOBAHHON HA TIOJITOTOBKY BBITYCKHHKA
o011e00pa3oBaTenbHON OpraHU3aIlH, BIACIONIET0 He HA0OpOM 3HAHUH, a PYHKIIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHHUSIMHU
AKTUBHOTO TOJTYYCHHs 3HAHUHN U IPUMEHEHUS UX B peaTbHON KU3HU ISl PEUICHHS MPAKTUYECKUX 3a/1a4.

B ¢Bs13U ¢ 3TUM TpH U3YYCHHUH TIpeIMeTa « XUMUSD TOMHUHHPYIOIIEee 3HAYCHUE MPUOOPETAIOT TaKKUe eI U 33]1a9d, KaK:

aJanranus oO0yJaromMXcs K YCJIOBHSM JAWHAMHYHO DPa3BUBAOIIETOCA MHpPa, (OpMHpOBaAHHE WHTEIUICKTYAJIbHO pPa3BUTOW JIMYHOCTH,
TOTOBOM K CaM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XKU3HEHHBIX CHUTYAIIMSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;



dbopMupoBaHHE y O0YYAIOIIUXCS KIIFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIMH), UMEIONINX YHUBEPCATBHOE 3HAYCHUE /IS Pa3IUIHBIX
BUJIOB JISATEILHOCTH: PEIICHUs MPO0JIeM, TIOUCKa, aHali3a U 00paboTKu HH(OPMAITUKN, HEOOXOUMBIX JUIS IPUOOPETEHHSI OIBITA JCSITeIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B MO3HAHWHM XMUMHHU, a TAK)KE U1 OICHKH C IMO3UIMHA JKOJOTUYECKON OE30MacHOCTH XapaKTepa BIIUSHUS
BEIIECTB U XUMUYECKHX MPOIECCOB HA OPTaHU3M UYEIOBEKa U MIPUPOJIHYIO CPELY;

pa3BHUTHE TIO3HABATEIHHBIX HMHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCS: CIIOCOOHOCTH CAMOCTOSTEIHHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBHU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BAaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIC
TEXHOJIOTUH TS TIOMCKA U aHaIM3a YYeOHOH U HAyYHO-TIONYJISIPHOW WH(POPMALIUU XUMUYECKOTO COJICPIKAHHMS,

(GbOpMUPOBaHHE W pa3BUTHE Y OOYYAIONIUXCS AaCCOIMATHBHOIO M JIOTUYECKOTO MBIIUICHUS, HAOIIOAAaTeIbHOCTH, COOPAaHHOCTH,
aKKYpaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MIPH INIAHUPOBAHUH ¥ ITPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHE y OOy4Yarommxcs yOSKIEHHOCTH B T'YMaHHCTUYECKON HAINPaBICHHOCTH XMUMHH, €€ BXXHOW POJIM B PEHICHHU TJIOOATBHBIX
npoOJIeM PaIMOHATBLHOTO MPUPOJIONIOIB30BaHUS, TOMOIHEHHS YHEPIETUUYCCKUX PECYPCOB U COXPAHCHHUsS MPUPOIHOTO PABHOBECHSI, OCO3HAHHUS
HE0OXOIMMOCTH OEPEKHOTO OTHOIICHHUS K TMPUPOJIC U CBOEMY 3/I0OPOBBIO, a TAaK)Ke MPHOOPETEHUsS OMbITAa UCTIOIL30BAHUS MOJNYUYCHHBIX 3HAHUN
JUTSL IPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHHUSIMH.

B yueOHOM TmiaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHUMHUs» 0a30BOrO YpPOBHS BXOAHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAaYYHBIC TTPEMETHIY.

OO6miee yucio 4acoB, OTBEACHHBIX I U3YYCHUSI XUMHH, HA 0a30BOM YpPOBHE CpeaHero odiiero oopasoBaHusi, cocTapisieT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Henernio).



COJEPXAHUME YYEBHOI'O ITPEIMETA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOl XUMHHU

IIpenMer opraHM4ecKoi XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B IIOJyYEHUU HOBBIX BELIECTB U MaTepuaioB. Teopus CTpOEHUs
opranudeckux coequHeHuit A. M. ByrtnepoBa, e€ ocHoOBHbIe TOnOkKeHUsA. CTPyKTypHBIE (OPMYIBI OpPraHMYECKHX BelecTB. | omosnorus,
n3oMepust. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o kinaccupuUKaMM OpraHWdeckux BeniecTB. HomeHkiaTypa OpraHM4ecKHX COEIUHEHHUH (CUCTeMaTHuecKas) |
TPUBUAJIbHBIC HA3BAaHUS BAXKHEUIIUX MTPEICTAaBUTENIEN KIIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB W WX NPEBpALICHMUI: O3HAKOMJIEHHME C O00pa3laMM OpPraHWYEeCKUX BEILECTB U
MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAONIOJIEHHE M ONUCAaHHWE JIEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPAILEHUIO OPraHMYECKUX BEIIECTB PU HarpeBaHUHM (IUIaBJIeHUE, 0OYyTIIMBaHUE U TOPEHNUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psa. MeTaH U 3TaH — NMpOCTEHIINe MPEACTaBUTENN AJIKAaHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBA (peaKLMU 3aMeIeHHs U TOPEHUs ), HaXOXKACHUE B IPUPOJIE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKMH psA. DTUJIEH M TMPOINWIEH — NpOCTEHIINe MPEJCTaBUTENN AlKeHOB: (pu3nueckue u
XUMHUYECKHE CBOICTBA (peakui TUAPUPOBAHUS, FAIOTEHUPOBAHNUS, TUIpAaTallii, OKMCIEHUS U MOJIUMEPHU3alUN ), TOJIyYeHUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metundyraaueH-1,3: cTpoeHne, BaKHEUIIINE XUMAYECKHE CBOMCTBA (peakius noauMepusamun). [lomyuenue
CUHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psil. ALIETHIIEH — IPOCTEHIINI MpeICTaBUTENb aIKHHOB: COCTaB, CTPOEHUE,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA (PeaKkIMK THAPUPOBAaHUS, FaIOTEHUPOBAHUS, THAPATAlUH, TOPEHUS ), TOJTYyYeHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, pusnueckue M XMMHYECKHE CBOMCTBA (peaklMU TajJOT€HUPOBAHUS M HUTPOBAHUS), MOJTyYeHHE U
npuMeHenue. Tonyon: cocmae, cmpoenue, usuyeckue u XuMuyeckue ceoucmea (peakyuu 2ai02eHUpO8aHusi U HUMPOBAHUs), NOTYYeHUe U
npumenerue. TOKCUUHOCTb apeHOB. I 'eHeTnUecKast CBSI3b MEXY YIJIEBOAOPOJAaMH, IPUHAIEKAMMYI K PA3IMYHBIM KJIacCaM.

[TpupoaHble MCTOYHHMKHM YriaeBoJopooB. Ilpupoansiii ra3 um mnonyrtHbele HedrTsHble ra3sl. Hedte m e€ mpoumcxoxkaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KPEeKUHI (TepMUYECKHM, KaTaluTudeckuil), muponus. [IponykTel mepepaboTku HedTH, MX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKTHI €ro nepepaboTKy.



DKcIepUMEHTaIbHbBIE METOABI M3YUEHHs BEIIECTB M WX NPEBPALICHUN: O3HAKOMJICHME C 0Opas3lamMM IUIacTMAcC, KaydyKOB U PE3UHBI,
kojutekuuu «HedTb» u «YToab», MOACIUPOBAHHUE MOJICKYJ YIIEBOJOPOJOB W TaJOTCHONPOM3BOIHBIX, MPOBEICHNUE MPAKTHYECKOW PaOOTHI:
MOJyYECHHUE ITUJICHA U U3YYECHHE €TI0 CBOMCTB.

Pacuérurie 3amaun.

Bbruucrienusi mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKLUUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 MCXOJHBIX BELIECTB WU MPOYKTOB PEAKIUH).

Kucsopoacoaep:kamue opranu4eckue coeJuHeHUs

[IpenenpHble OTHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHUE, (PU3MUECKUE M XUMHUECKHE CBOWCTBA (pEakUUH C AKTHBHBIMU
MeTaJlJIaMH, raJoreHOBOJAOPOIaMu, TOPEHNE), pUMEHEHUE. BoiopoHbIe CBA3M MEXKIY MOJIEKYJaMu CIUPTOB. JlelicTBue MeTaHoa 1 3TaHOoJIa Ha
OpraHu3M 4YejoBeKa.

MHoroaToMHbl€ COUPTHI. DTUICHIVIMKOJIb U MNIMLIEPUH: CTPOCHUE, GU3NYECKHUE U XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOUYHBIMU
MeTaJlJIJaMH, KaueCTBEHHAs peakllisi HA MHOrOaTOMHBIE ciupThl). JleiicTBue Ha opraHnusMm uenoBeka. [IpumeHeHne rimuepruHa u TUIICHTJIUKOJISL.

®deHoII: CTpOCHUE MOJIEKYIIBI, PU3NYECKHE U XUMHUYECKHe cBoicTBa. TokcuuHoCTh eHona. [lpumenenue genona.

Anbneruapl U kKemowusi. PopManbAerull, aleTanbIeru]: CTpoeHue, (HU3MUEecCKue M XHMHUYECKHE CBOWCTBA (peakluu OKHUCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIMH), [I0OJIy4€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE NpefieNibHbIE KapOOHOBbIE KUCIOTHl. MypaBbiHas M YKCYCHasi KUCJIOTHI: CTpOeHHE, (pU3NUeCcKre U XMMHUYECKHE CBOICTBa
(cBoiicTBa, 0O0mMe Ui Kilacca KHUCIOT, peakuus sTepudukanuu), moidydeHue U npuMmeHeHue. CrTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
MIPEICTaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeCTBUE.

CrnoxHble 3(pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xupos.
buonorudeckas poJib 5KHpOB.

VYrieBonbl: cocTaB, KiacCU(UKAIUs YIJIEBOJIOB (MOHO-, TU- U TojMcaxapuabl). [JII0K03a — MpOCTEeHIUi MOHOCaxapu: OCOOCHHOCTH
CTPOCHHSI MOJIEKYJIbl, pU3NYECKUE M XMMHUYECKHE CBOWCTBa (B3aumozeiicTBue ¢ ruapokcugoM meau(ll), okucienHne amMMuadyHbIM PacTBOPOM
okcuaa cepedpa(l), BoccranoBieHre, OpOXKEHUE TIIOKO3bI), HAXOXKAEHUE B IPUPOE, TPUMEHEHHe, Onosorndyeckas poib. dorocunres. PpykTosa
KaK U30Mep TIIFOKO3BI.

Kpaxman u nemironosa kak npupojHsie noauMepsl. CTpoeHHe Kpaxmana U 1esu1ono3bl. dusndeckue 1 XMMHYECKHE CBOMCTBA Kpaxmala
(ruaponus, KauecTBEHHAs! PEeaKIMsl C HOJIOM).

DKCcIepUMEHTAIbHbBIE METOABl M3YUEHHs BEIIEeCTB W HX TNPEBpalleHUl: NpoBeJeHHEe, HAOJII0JEHHWE U ONHUCAHHE JIEMOHCTPAIMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEaKIMH OJHOATOMHBIX CIIUPTOB (OKHciIeHue 3TaHoda okcugoM Mmeau(Il)), MHOroaTOMHBIX CIIUPTOB
(B3aumopeiicTBue raunepuHa ¢ runpokcunom meau(ll)), anpaernioB (oKucieHHe aMMHAauHBIM pacTBOpoM okcuiaa cepedpa(l) u rugpoxcuaom
meau(Il), B3anmopeiicTBre kpaxmaia ¢ HOJ0M), POBEACHNE TPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIOTHI.



Pacuérnsble 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOAHOTO BELIECTBA WM IPOAYKTa pEaKUUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O M3 MCXOJHBIX BELIECTB WU MPOTYKTOB PEaKIUH).

A3oTCoAepKalre OpraHundecKue COeAMHEHUS.

AMUHOKHCIIOTHI KaK aM()OTEepHBIC OpraHMYeCKue coenHeHUs. PU3NUECKUe U XUMUYECKHE CBOMCTBA aMHHOKHUCIIOT (HA IPUMEpE TIIHMIIHMHA).
buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTump.

benku kak mpupoAHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa OeikoB. XHUMHYECKHE
CBOMCTBA OEJIKOB: TUIPOJIN3, ACHATYpPAIUs, KAUECTBEHHBIE PEAKLIMU Ha OEIIKH.

OKCIIepUMEHTAJIbHBIE METOJIbl HM3Y4YCHHs BEHIECTB W WX IMPEBpAIlCHUi: HAONIONEHHE M ONHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypanus OeJIKOB IIPU HarpeBaHHUM, LIBETHbIE PEaKLIUU OEIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUSs

OCHOBHBIC TIOHSITHSI XMMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUI: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPH3AINY,
cpenHss MoJieKysipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTMHEHNH — MOTMMEPHU3AIHsI U TIOJTHKOHICHCAITHSL.

OKCIIepUMEHTAJIbHbIE METO/Abl M3YyYeHMsI BEILECTB M HMX IPEBpAIleHUI: O3HAKOMIIEHHME C 00Opa3laMu MPUPOIHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.

Peanmzanust MEXIpEeIMETHBIX CBSI3€H TPU U3yUSHHH OpraHWYecKoi XuMun B 10 KJlacce OCyIIecTBIISIETCS Yepe3 HCIOIb30BaHUE KaK 00X
€CTECTBEHHO-HAYUHBIX MOHITHHN, TaK U TIOHSATHH, SIBIISTFOLINXCS CHCTEMHBIMHE JUISI OTJEIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHHME, HAY4HbIM (akT, TUIOTe3a, 3aKOH, TEOpus, aHajlu3, CHHTE3, KIacCU(pHUKAIMS,
NEPUOIMYHOCTb, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBaHHE.

dusnka: MaTepusi, SHEPTHs, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, YHEPTeTUIECKAN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PU3MUECKUe BETMIUHBI M SJMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOrMYecCKH aKTUBHBbIE BellecTBa (OenkH,
YTJIEBOBI, XKHUPBI, GEPMEHTHI).

['eorpadus: MuUHEpabI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHONOTHSI: MUIIEBBIE TPOITYKTHI, OCHOBHI PAIlHOHAIILHOTO MUTAHUS, MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPETapaThl,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



11 KITACC
ObLIASA U HEOPTAHUYECKAS XUMMUA

Teoperuyeckne OCHOBbI XUMHH

XuMU4ecKuit eMeHT. ATom. S11po aToMa, U30TOIBL. DIEKTPOHHAs 000JI0YKa. DHEPreTHIECKNE YPOBHH, MOAYPOBHH. ATOMHBIE OpOUTANIH,
s-, p-, d- aneMeHTbl. OCOOEHHOCTH paclpesieeHus 3JIEKTPOHOB MO0 OPOUTANIAM B aTOMAaxX 3JEMEHTOB MEPBbIX YETBIPEX MEPUOJOB. DIEKTPOHHAs
KOH(UIrypanus aTOMOB.

Ilepuoanueckuii 3akoH u Ilepumonuueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa. CBsi3b NMEpUOIMYECKOrO 3aKOHA U
[lepuoanueckoit cucreMbl XuMuueckux 31emMeHToB [[. . MenneneeBa ¢ coBpeMEHHOI Teopuel CTpOeHUs: aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0XKHBIX BEIIECTB 110 TPyNIaM U nepuojam. 3HaueHHEe NepruoIM4ecKoro 3aKoHa
B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUYecKasi CBs3b. BUIlbl XUMUYECKOW CBSI3U (KOBAJEHTHAsl HEMOJSIpHAs U MOJSPHAs, MOHHAs, METAJJIMYecKast).
MexaHu3mbl 00pa30BaHUsl KOBJICHTHOM XUMHUYECKOM CBsA3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIM). BomoponHas cBs3b. BaneHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHMS. 3aKOH ITOCTOSHCTBA COCTaBa BeHIECTBA. THIBI KPUCTAIUIMYECKHUX PELIETOK.
3aBUCHMOCTB CBOMCTBA BELECTB OT THIA KPUCTATNINYECKON PEILIETKH.

ITonsiTHe 0 nUCcTIEpCHBIX cucTeMax. FICTUHHBIE M KOJIJIOMIHBIE PACTBOPBI. MaccoBast 101151 BEIECTBA B PACTBOPE.

Krnaccudukanusa Heopraunueckux coequHennii. HomeHnknarypa HeopraHnueckux BemlecT. ['eHeTnueckas CBs3b HEOPraHUYECKUX BEIIECTB,
MIPUHAUIEKALUX K PA3JIMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH M OpPraHMYecKOW XUMMHU. 3aKOH COXpPAHEHHs MaccChl
BEILIECTB, 3AKOH COXPaHEHUs U IIPEBPALLECHHS SHEPT MU IIPU XUMUYECKHUX PEAKLIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IudHbIX (pakTopoB. OOpaTUMBbIE peakii. XUMHUECKoe paBHOBecre. DakTophl, BIHSIONME HA
COCTOsIHME XuMH4ecKoro pasHosecus. [Ipunnun Jle [larense.

Onexrponutuyeckas aucconmanus. CunpHble M cialOble 3ekTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHUCIHAs, HEUTpasbHasd,
LIEJIOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepUMEHTaJIbHbIE METO/Ibl M3Y4YeHHUs! BEIIEeCTB M MX NpeBpalleHHid: nemMoHcTpanus Tabmul «llepmomuyeckas cucreMa XMMHUYECKHUX
anemenToB J[. . MenzaeneeBay», u3ydeHue Mojenell KpUCTAITMUECKUX PeIIETOK, HabI0AeHe 1 ONMCAaHNe IEMOHCTPALMOHHBIX U 1JAOOPaTOPHBIX
OIIBITOB (pa3/I0’KEHUE NMEPOKCUIA BOAOPOIA B IPUCYTCTBUM KaTaIN3aToOpa, ONPEAEICHNUE CPEAbl pACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCATIBHOIO



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

PacuérHrie 3amaun.

Pacu€rel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM MOHATHS «MACCOBAs
JIOJISI BEII[SCTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [Tonoxxenue HemeramioB B [lepuoaudeckoit cucteme xumudeckux anemeHToB J[. M. MeHnneneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. Du3MYeckre CBONCTBA HEMETAIOB. AJIOTPOIUS HEMETAIIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XUMHAYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB (TAJIOTCHOB, CEphI, a30Ta, (hocdopa, yriiepoaa U KPeMHUS) U UX COCITUHEHUH (OKCHIOB,
KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUM).

[IpumeHeHne BaxXHEUIIINX HEMETAIUIOB U UX COCIMHEHUM.

Metamnsl. [Tonoxkenne meramioB B Ilepuommyeckoit cucreme xumuueckux snemeHTtoB J. M. MenneneeBa. OCOOCHHOCTH CTPOCHHS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTayuioB. Obmue uzmdeckne cBoricTBa MeTauioB. CIIaBbI METAJUIOB. DIIEKTPOXUMUYCCKUH PsiI HATIPSKCHHUN
METaJJIOB.

XUMHYECKHE CBONCTBA BAKHEUIINX METAUIOB (HATPHWM, KaJWi, KaJbIIMH, MarHud, aJOMUHUN, IIUHK, XPOM, KEJIe€30, MEIb) U HX
COCTUHCHHM.

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

DKCNEePUMEHTAIBHBIE METO bl U3yUEHHUS BEIIECTB M MX MPEBPAIICHUIN: U3yUeHHE KOJUIEKITUN «MeTaJibl U CIIJIaBbly», 00pa3iioB HEMETAJUIOB,
pelleHre SKCIepUMEHTANBHBIX 3ajad, HaOMI0CHUe W OMKMCAHKEe JIEMOHCTPAIMOHHBIX M J1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUAA
QTIOMHUHHUS C PACTBOPaMH KUCIIOT U IIeNIouel, KaYeCTBEHHbIE PEaKIIUU Ha KATUOHBI METAJUIOB).

PacuérHric 3amaun.

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

XuMus 4 :KU3Hb

Ponp xumum B obecnedeHUH SKOJOTHYECKON, PHEPreTUYECKON W MHINEBOW O€30MacCHOCTH, Pa3BUTHH MeAHWIMHBL [lOHATHE O Hay4YHBIX
METO/aX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHi.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYCHHS BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWIIME CTPOUTENbHBIE MaTepUalibl, KOHCTPYKIMOHHBIE MaTepHalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTEPHAIIbI IS SJICKTPOHUKH, HAHOMATEPHAJIbI, OPTAaHNYECKUE M MUHEPAIbHBIC yIOOpEHHS.



XuMUS ¥ 3A0pOBbE YEIOBEKa: MPaBUiIa MCIIOIB30BaHMS JICKAPCTBEHHBIX MpENapaToB, MpaBuiia 0e30MacHOr0 MCHOIb30BAHUS IPENnapaToB
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MEXIpeIMETHBIX CBS3€H MpU U3yYeHHH 00IIel 1 HeopraHuuecko XxuMuu B 11 kiacce ocymiecTBiseTcs yepe3 CIoIb30BaHNE
KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK M TMOHSATHUH, SBISIOMIUXCS CHCTEMHBIMHU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOuire ecTeCTBEHHO-HAay4YHbIE NMOHATHUS: Hay4HbIH (DakT, TMIIOTE3a, 3aKOH, TEOpHUs, aHaU3, CHUHTE3, KJacCH(UKalus, NEepUOJIUYHOCTS,
HaOII0ICHNE, YKCIIEPUMEHT, MO/ICIUPOBAaHNE, N3MEPEHUE, SIBIICHUE.

®dusmka: Marepus, dHEPrus, Macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOI, PAJMOAKTHUBHOCTb, MOJIEKYJA, SHEPreTHUYECCKUI
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BELECTBA, PU3UUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTemMa, buocdepa, MaKpo- U MUKPOJIEMEHThI, BATAMHHbI, 0OOMEH BEILLIECTB B OpraHU3MeE.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, I10JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorus: XWUMHYECKass IPOMBIIIJIEHHOCTb, METAJUIyprus, IIPOU3BOACTBO CTPOUTEIBHBIX MATEpUAJIOB, CEIbCKOXO35HCTBEHHOE
IIPOU3BOJICTBO, MUILEBasi POMBIIUIEHHOCTh, (papMalieBTHYECKasi IPOMBIIIIJIEHHOCTb, IIPOM3BOJCTBO KOCMETHUECKUX IMIPENapaToB, IPOU3BOICTBO
KOHCTPYKLIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

®I'OC COO ycraHaBnuBaeT TpeOOBaHHWS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS TIPOTpaMM CpeaHero oOmiero oOpa3oBaHUs
(JINYHOCTHBIM, METANpPEIMETHBIM M INpeAMETHbIM). HayuHo-mMeToanueckoil OCHOBOM Juisl pa3paOOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOrpaMM CpeHero o0IIero 00pa3oBaHus SIBJISIETCS CUCTEMHO-ESTEILHOCTHBIN ITOIXO/.
JIMMHOCTHBIE PE3YJIbTATDI

B cootBeTcTBUY ¢ CHCTEMHO-AEATEIBHOCTHBIM MTOAX0/I0M B CTPYKTYPE JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPEAMETa « XUMUS» HA YPOBHE
cpenHero o61iero 06pa3oBaHus BbIICICHBI CICIYIOIINE COCTABISIOINUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUWCKONW TpaKAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITENIbHOCTH H
CaMOOIIPEAEIIECHUIO;

HaJU4Yre MOTHUBAIIUU K O0YUCHUIO;

[EJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUU JMYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPaaulnil 6a3oBoi
HayKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI B CBOEHM JICSITEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIMMHU LIETOCTHOW CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJIM4YUe TMPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI i CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHBIE TIIIAHBI.

JIu4HOCTHBIE pe3yNnbTaThl OCBOEHHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCI B €IUHCTBE Y4eOHOW M BOCIUTATENBHON JESITENbHOCTH B
COOTBETCTBUU C T'YMaHUCTHYECKHMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LEHHOCTSMH W HJI€AJIAMH POCCHMCKOrO Tpa)KJaHCKOTO
oO1ecTBa, MPUHATHIMA B OOIIECTBE HOPMaMU WM TpaBUJIAMHU TOBEJEHHUS, CIIOCOOCTBYIOIIMMU IMPOIECCaM CaMOMO3HAHHUS, CAMOPA3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYAIOIIUXCSL.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS MpenMeTa «XHMHs» OTPaKaloT CcHOPMHUPOBAHHOCTH OMNBITA IMO3HABATEIHHOW M MPAKTHUYECKOU
NEATETFHOCTH 00yUYaOIIHUXCS TI0 peaTu3aIii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUS

0CO3HaHUs 00YUYaAIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKEHHSI K 3aKOHY U TPAaBOMOPSIKY;

MPEJCTABICHUS O COLMAJIbHBIX HOPMaX U IIPaBUJIaX MEKJIMYHOCTHBIX OTHOLLIEHUH B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM NEATETHLHOCTH MPH CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIBHBIX 3a/1ad,
BBITTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI APYTUX TMPHU aHaJIN3€ Pa3IMYHBIX BHUIOB Y4eOHOI
NesITeNIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYyYHOMY HacCJIeIUI0 OT€UYECTBEHHOU XUMUU;

YBaXKEHHUS K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUH M MPAKTUUECKOTO MPUMEHEHUS XUMUU, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh
pe3yNbTaT ATUTENIbHBIX HAOMIOIEHUHN, KPONOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MIOCTOSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHHH M MOCIEAYIOUIEM aHANIU3€ MH(GOPMALUU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOU
OTCUYCCTBEHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,

CIOCOOHOCTH OIICHMBATh 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 MO3WUIUMNA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHUE
MOCIIEACTBHUM 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHUs IIEHHOCTEeH 370poBoro M 0Oe3omacHoro oOpasa KHU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY
(u3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOIIroIeHUs ITpaBuJl 0€30MacHOr0 00pallleHus C BeIleCTBaMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBOH 1€ATEIbHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJI WHIWBUIYaJbHOTO M KOJUIEKTHBHOTO O€30MacHOTrO MOBEACHHSI B CHTYAIUAX, YIPOKAIOIIKUX 3OPOBBIO U
JKU3HU JTIOACH;

OCO3HaHUS MOCJICICTBUM U HETIPUSATHUS BPEIHBIX MMPUBBIYEK (YIIOTPEOIEHHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpPeHHUS);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHKATUBHOW KOMIETEHTHOCTH B y4€OHO-UCCIIEIOBATENBLCKON IeATEeTHbHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BHAX
NEeSATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILICHUH MPAKTUYECKUX 33/1a4 COLMaIbHON HAMpaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3YUYCHHIO TPOQECCHil pa3IMIHOTO POJIa, B TOM YHCIIE HA OCHOBE MPUMEHEHHS TIPEAMETHBIX 3HAHUM 110 XHUMUH;

YBaXE€HUs K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJAOBOU 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHIYaTLHOW TPacKTOPUH 0oOpa3oBaHus, Oyaymied mpodeccun U peanu3aliil COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEN 00I1IeCcTBa;

6) 3K0J10rMYeCcKOro BOCIIMTAHMS:



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

MOHUMAaHUS TJ00AJTbHOTO XapaKTepa HKOJIOTMUYECKHUX MpoOsieM, BIUSHUS SKOHOMHMYECKHMX IPOLIECCOB HA COCTOSHUE MPHUPOAHON U
COLIMAJIBHOM CPEJIbl;

0CO3HAHMSA HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTIKCHUH XUMUU JIJIsl PEIICHHS BOIPOCOB PAIIMOHAIBHOTO MTPUPOIOTIOIB30BaAHHUS;

aKTUBHOTO HEMPUATUS JCHCTBUH, MPHHOCIIIUX BpPEI OKPYKAIOLIEH NPUPOIHON cpele, yMEHHUs MPOTHO3UPOBATh HEOIAaronpHUsTHBIC
9KOJIOTMYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U NPEIOTBPAILATh HUX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOIMYECKOM KYJBTYpPBI, OIbITa AEATEIBHOCTH 3KOJIOIMYECKON HalpaBIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaThCSI MMH B IIO3HABATEIbHOM, KOMMYHUKATHBHOH M COIIMAJBHON TPAKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOHN MPAKTUKH;

MOHUMAaHMs CHEHU(PHUKH XUMHHA KaK HAyKd, OCO3HaHMsA €€ poiau B (OPMUPOBAHMH PAMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3AaHUU
LIEJIOCTHOTO MPEJICTaBICHUS 00 OKpYXaloUIeM MHpE KaK O €JUHCTBE NPUPOIbl M YEIOBEKA, B MO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodiieM COXpaHEeHUS IPUPOJTHOTO PABHOBECH S

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJI1 COBPEMEHHON LIMBUIU3AIlMU: B €€ T'YMaHUCTHYECKON HAMPaBIEHHOCTH U BAKHON POJU B
CO3/IaHMM HOBOM 0a3bl MaTepHalbHON KYJIbTYphl, PELIEHHH TIJI00aJbHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHUS UEIOBEUYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOW U 3KOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, O0ECIIEYEHUH YCIIOBUIM YCHEIIHOTO TPYyJa U SKOJIOTMUYECKU
KOM(DOPTHOM JKM3HH Ka)KJ0T0 YieHa oOlIeCTBa;

€CTECTBEHHO-HAyYHOW T'PaMOTHOCTHM: NMOHHUMAaHMs CYIIHOCTH METOJIOB MO3HAHMS, MCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
UCIOJIb30BATh MOJIyYaeMble 3HAHMS JJI aHalIM3a U OOBACHEHMs SBJICHUH OKPYXAIOIEro MHUpa W MPOMCXOAIMX B HEM HU3MEHEHUH, YMEHHUs
nenath 000OCHOBAaHHBIE 3aKIFOYEHHS HA OCHOBE HaY4HbBIX (PAKTOB U MMEIOLIUXCS JaHHBIX C LEIbI0 MOTYYEHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JIJIS1 pEeLIeHMsI TPOOJIEM B pEalIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENBCKOMN ACATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY O00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY MOJIYYE€HHIO HOBBIX 3HAHUHU 110 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX chepax npodeccCHoHaTbHON AeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MCTaHpCILMCTHBIC PE3YIbTATBI OCBOCHUS y‘-IC6HOF0 napeamMeTa «XUMUSI» HA YPOBHE CpCAHCTO OGH.ICFO 06pa3OBaHI/IH BKJIFOYArOT:



3HaYUMBIC IS (OPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCHUIUTHHAPHBIC (MEXKIPEIMETHBIE) OOIICHAYYHBIE MOHSITHS,
OTpakarollye IEJIOCTHOCTh HAYYHOH KapTUHBI MHpPa W CHENU(HUKY METOJIOB TO3HAHUS, MCIOJb3yeMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPTHUs, SBJICHHE, IPOIECC, CHCTEMa, HAY4YHBIM (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICIOBAHME,
HaOIt0IeHNE, M3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

VHUBEpCaIbHbIC YyYeOHBIC JCHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYISATHBHBIC), oOecrednBaronye (GopMupoBaHue
(YHKIIMOHATILHON TPAMOTHOCTH U COITMATIbHOM KOMIIETCHITUH 00 yJarOIINXCS,

CIIOCOOHOCTh OOYYAIOIIMXCSI MCIOIb30BaTh OCBOEHHBIC MEXKIMCIUILUIMHAPHBIC, MUPOBO33PCHUYECKHUE 3HAHMS M YHUBEpCAJIbHBbIC YYCOHBIC
JICHCTBUS B IIO3HABATEIBbHON U COLMAIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIHHBIMH YyYE€OHBIMH TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH U
PEryJasSTUBHBIMU JEHCTBUSIMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYITHUPOBATEH U AKTYaTH3UPOBATEH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeNeNATh LENH JeATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHS, COOTHOCHUTb PE3YJIbTAaThbl JAESITEIBHOCTU C
MOCTaBJICHHBIMU LIECJISIMU;

WCII0JIH30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTHYECKOTO MBIIUICHHUS — BBIJICATh XapaKTepHbIe MPU3HAKK TOHATHI U YCTaHABIUBATH MX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1711 OOBICHEHUSI OTACIBHBIX (DaKTOB U SIBICHHUIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TS KJIaCCU(UKAITUU BEUIECTB U XUMHUYECKUX PEAKITUiL;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYKIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, MO aHAJIOTWUH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOpPEYUS B
paccMaTpuBaeMbIX SIBJICHUSAX, OPMYITHUPOBATH BHIBOJIBI U 3aKJIFOUCHUS,

MPUMEHATh B TMPOIECCE TMO3HAHUS, HCIOJIb3yeMble B XUMHUU CHMBOJHUYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa3oBbIBATH MOJCIIbHBIC
MIPEJICTABICHHUS] — XUMUYECKH 3HAK (CHMBOII) dJ€MEHTa, XUMU4ecKas (opMmyia, YpaBHEHUE XUMUYECKOW PEeaKkIuu — MpU PEUICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJEJIbHBbIC MPEICTABICHUS JJIs BBISBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMBbIX BEIIECTB M XUMUUECKUX PEAKITHA.

2) 6a30BbIe HCCIEN0BATEIbCKHE 1eHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BELIECTB U XUMUUYECKUX PEAKIU;

(dhopMyIHpOBaTh LIETH U 337a4d UCCIICIOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE U CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIE BOMPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI JIsI POPMUPOBAHUS TUTIOTE3BI 10 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHHIA;



BJIQ/IETh HABBIKAMM CAMOCTOSITEJIbHOTO IIJIAHMPOBAHUS U MPOBENEHUS YUYEHMUYECKHUX SKCIIEPUMEHTOB, COBEPLIECHCTBOBATh YMEHHUS
HaOJII0AaTh 3a XOJOM IPOLECCa, CaMOCTOSATENIBHO IMPOrHO3UPOBATh €ro pe3ynbTaT, (popMylupoBaTb OOOOLIEHHS U BBIBOABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMS, COCTABIATh 00OCHOBAHHBIN OTUYET O MPOJEIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHHUUECKOW HCCIIEAOBATENICKOM M TMPOEKTHOW MAEATENbHOCTH, NPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHbIX METO/I0B [TO3HAHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATbCS B PA3IMYHBIX MCTOYHUKAX HH(OpMaluM (Hay4dHO-NOMYJsSpHAs JUTEpaTypa XMMHUYECKOI'O COJAEp)KaHUs, CIpPaBOYHbIE
nocobusi, pecypcel MHTepHeTa), aHaIM3UPOBAaTh HMH(OPMAIMIO PA3JIMYHBIX BHIOB W (OpM mpencTaBieHUs, KPUTHUECKH OIICHUBATH €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;

(GbopMyIMpOBATH 3alIPOCHl U IPUMEHSTH pa3IMYHbIe METO/IbI IIPU MOKCKE U 0TOOpe MHPOPMALIUN, HEOOXOAUMOM JUIsl BHIIOIHEHUS y4eOHBIX
3ajJja4u ONpeaesIEHHOTO THIIA;

pUOOPETaTh OMBIT UCIIOJIL30BAHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAaJbHYIO (hopMy mpeacTaBieHuss nHpopManuu (CXeMmbl, rpaduKd, AUArpPaMMbl, TaOIHIbI, PUCYHKH U
ApyrHe);

MCIOJIb30BaTh HAYYHBIN 3bIK B KAUECTBE CPEACTBA IIPU pabOTEe C XUMHUECKONW HH(pOpMaLUel: MPUMEHATh MeXIpeaMeTHbIe (pusnueckue u
MaTeMaTU4YeCKHe) 3HAKU U CUMBOJIBI, (PopMyIibl, aOOpeBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

Ogi1ajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJI€ IUalora W/WiM AMCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIUpPOBATh CBOU
IIPEJIOKEHUS OTHOCUTEIBHO BBITIOJHEHMS NIPEAJIOKEHHOM 3a1a4;

BBICTYIIATh C MPE3EHTAIEeN pe3ybTaTOB [T03HABATEIBHOMN JESITENbHOCTH, MMOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMHU
IIPU BBIOJHEHUH XUMHYECKOIO 3KCIIEPUMEHTA, IPAKTUUYECKON pabOThI [0 UCCIEI0BAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaau3alun y4eOHOTo
NpoeKTa ¥ (GOPMYJIMPOBATH BBIBOBI MO pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MTyTEM COTJIACOBAHMUS MO3UIMNA B X0J1e 00CYX/IEHUs 1 OOMEHa
MHEHUSIMHU.

OgiaieHHe YHMBEPCAJIbHBIMHU Pery/siTUBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYILIECTBIISATH CBOIO MIO3HABATEIbHYIO JIEATEIbHOCTD, ONpeiesss e€ eau U 3a1a4i, KOHTPOJIUPOBATh U 10
Mepe He0OXOJMMOCTH KOPPEKTHPOBATH MpeAIaraeMblii alropuT™ ASUCTBUIM MPH BBHINOJHEHUH y4eOHBIX U MCCIIEeI0BAaTENbCKUX 3a/1a4, BHIOMPATh
Haunbonee 3(h(HeKTUBHBIN CIIOCO0 UX pEeIIeHUs ¢ YUYETOM MOIyUYEHHUS] HOBBIX 3HAHUHN O BEIIECTBaX M XMMHUYECKUX PEaKLUsIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ATEILHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpenMeTHBIE pe3ybTaThl 0OCBOEHUS Kypca «OpraHudecKasi XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XHMHYECKOH COCTaBJISIOIICH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, POJM XUMHHM B TO3HAHUHU
ABJICHUHA TPUPOAbI, B (POPMUPOBAHUM MBIIUIEHUS U KYJIbTYPbl JMYHOCTH, €€ (DYHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOM AJIs pelleHUs
IPAKTUYECKUX 3a/1a4 U IKOJOIrMYECKH 0OOCHOBAHHOI'O OTHOLLIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOH cpelie;

BJIQ/ICHUE CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3IEKTPOOTPHUIIATEIILHOCTh, XUMHUECKas CBA3b, CTPYKTypHas (hopMyrna (pa3BEpHyTast U COKpAIIEHHAs ),
MOJIb, MOJISIpHAsI Macca, MOJISIpHBIA 00BEM, YIIepoIHbIN CcKeleT, (PyHKIMOHAIbHAs TPYIIa, pajiuKai, U30MEepusl, U30MEpPbl, TOMOJIOTUYECKUHN Psif,
TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOA M a30TCOACpXKAILUE COEAMHEHHs, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEMHEHMS); TEOPUM M 3aKOHbI (TEOpUsi CTPOEHMsI oOpraHuueckux BemecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SA3BIK XMMHH; MUPOBO33PECHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHUMAHHUs IPUYMHHOCTH U CHUCTEMHOCTH
XMUMUYECKHX SIBIEHUH, (PaKTOIOrn4YecKre CBeIeHUs] O CBOWCTBAaX, COCTABE, OJYyYEeHUH U 0€30I1aCHOM HUCIOJIb30BaHUN BAXKHEHIIINX OPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOH JIeSTETbHOCTH YelIOBEKa;

C(OPMHUPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIC MPU3HAKU TOHATUH, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOIIME ITOHATHS IPY OIIMCAHUU COCTABA, CTPOCHUS U IIPEBPALLCHUM OPTaHUYECKUX COCANHEHUN;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJHKY JJIS COCTABJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHON) GOopMysl OpraHNYEeCKUX BEIIECTB U YPaBHEHMH XMMUYECKHX pEaKlUil, N3roTaBIMBATh MOJEIN MOJEKYJ OpraHMYECKUX BEIIECTB
JUTSL WILTFOCTPALMU UX XUMUYECKOT0 U IIPOCTPAHCTBEHHOTO CTPOEHUS,

c(OpPMUPOBAHHOCTh YMEHHUH YyCTaHABIMBAaTh NPUHAJIEKHOCTh H3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO MX COCTaBYy U CTPOECHHIO K
OIIpe/IeIEHHOMY KJIacCy/TpyIe COeIMHEHUH (YIiIeBOJOPObI, KUCIOPOJ M a30TCOAEPIKAINE COSANHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHN),
JaBaThb MM Ha3BaHUA o cuctemarnueckoil HoMeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAIbHBIE Ha3BaHUS OTHAEIBHBIX OPTaHUYECKUX
BEIIECTB (3TWJICH, NMPOMNMJICH, aleTHJICH, STHIICHTJINKOIb, TIHLEPUH, (eHoN, (popManblIeruy, aueTaabAerusl, MypaBbHHas KHCIOTa, YKCYCHas
KHCJIO0Ta, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxMal, HeJIHII03a, [INIUH);

c(OPMUPOBAHHOCTh YMEHUS ONPEAETATh BUABI XUMUYECKOU CBS3U B OPTaHUYECKUX COEIMHEHUSAX (OIMHAPHbBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI TNPHMEHATh MOJOXKEHHs TEOPUU CTPOEHMs opraHuyeckux BemiectB A. M. byrnepoBa ans oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAaHEHHUs MAcChl BEILECTB;



c(hOpPMUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh COCTaB, CTpPOEHUE, (U3MUECKUE M XMMHYECKHE CBOWCTBA TUIMYHBIX IPEIACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, dTaH, dTHJICH, IPOIUJIEH, alleTIeH, OyraaueH-1,3, MetunOyraaueH-1,3, 6eH3011, METaHO,
ATAHOJI, STUJICHTJIMKOJIb, TJIUIEPUH, (EHOJ, alleTalbJer |1, MypaBbUHAsI U YKCYCHAsl KUCIIOTHI, TJIFOKO3a, Kpaxmall, IeJITI0103a, aMUHOYKCYCHAs
KHCJIOTA), WUTIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKAY HUMHU YpPAaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIMI C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YIIJIEBOJOPOTHOTO CHIpbS (HE(PTh, MPUPOJHBIA Ta3, Yrojib), CIHOCOOBI HX
nepepaboTKH U MPAKTHYECKOE MTPUMEHEHHUE MTPOIYKTOB MepepadoTKH;

c(hOPMUPOBAHHOCTh YMEHHH MPOBOAWTH BHIUYMCICHHS 10 XUMHUYECKHM ypPaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA
WJTU TIPOJIYKTa PEaKIMHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHUU BIAJETh CHCTEMOIl 3HaHWN 00 OCHOBHBIX METOJaX HAay4YHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMHUHU MpU
M3YYEHHUU BEUIECTB U XMMUYECKUX SBJICHUH (HAONIO/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIUPOBAHUE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHUE
3HAHUS JJI IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

c(hOpPMUPOBAHHOCTh YMEHUI COOTIOAATH MMPaBHIIa MTOJIB30BAHMSI XUMUYECKON MTOCYA0N 1 1a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE TIPABHIIA
oOpallleHusi C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSMU IO BBITTOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh U BBHINOJMHATH XMMHYECKUN OHKCIEPUMEHT (NPEBpAIICHUs OPraHUYeCKHX BELIECTB MpHU
HarpeBaHUM, TOJYUYCHHE OSTUJICHA M HM3YUYCHHE €ro CBOMCTB, KAYECTBEHHBIC DPEAKIMA OPTraHWYECKUX BEIIECTB, JCHATypalus OCJIKOB TMpH
HarpeBaHUH, IBETHBIE PEeaKIIMK OETKOB) B COOTBETCTBUHU C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH MPHU OOPAIIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM
o0opyIOBaHUEM, TMPEICTABIATh PE3YyJIbTaThl XMMHYECKOTO OHKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX PEAKIUNA H
(bopMynHpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpPMAIMIO, MOTYy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBa
MaccoBoi uHpopmanuu, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIOAATH MPaBUJIa KOJIOTHYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY M TPY/IOBOM NEATEIBHOCTH B LIEJISAX
COXpaAHEHHUs CBOETO 370POBb M OKPYKAIOIIEH MPUPOIHON cpebl, 0CO3HABaTh ONACHOCTh BO3JEMCTBUS HA KUBBIE OPraHU3Mbl OMPEEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMas cMbica mokasarens [1/IK, moscHATs Ha mpuMepax crocoObl YMEHbBIIEHUS W MPEJOTBPAIICHHS WX BPEIHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa,;

JUIsl 00y4JaroImuXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSI: YMEHHE NPUMEHITh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METO/Jax
IMO3HAHUS BEIICCTB M XMMUYECCKHUX SBICHUM;

JUIS CJIETIBIX U CIA0OBUAAIINX OOYJAIOIIUXCS: YMEHUE UCIOIb30BaTh pelnbeHO-TOUCUHYI0 cucTeMy obo3HaueHuit JI. Bpaiins ans 3amucu
XUMUYECKUX (HOPMYII.



11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «O01as 1 HeOpraHMuecKasi XUMHs» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEICTABICHUI: O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHHU B TO3HAHHUU
SABIICHUIA TPUPOAbI, B (POPMUPOBAHUM MBILIUICHUS W KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl peIIeHHs
IPAKTUYECKHX 33/1a4 U HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOILLIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOJIHOMN Cpeie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpasl BKIIIOYAET: OCHOBOMOJIAraloIue MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, pP-,
d- snekTpoHHBIE OpOMTANM aTOMOB, MOH, MOJIEKYJIA, MOJb, MOJSAPHBIA O00BEM, BaJICHTHOCTH, JIEKTPOOTPULATEILHOCTh, CTEIEHb OKHCIICHUS,
XUMHUECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METa/NIMYeCKasi, BOJOPO/AHAsA), KPUCTAIUIMUECKas pEIIETKA, TUIIbI XUMUYECKUX peakUui, pacTBOp,
NIEKTPOJIUTHI, HEAIEKTPOJIUTBI, IEKTPOJUTHYECKAS] JUCCOLUALINSL, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON PEaKLMU, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI ATEKTPOJIUTUYECKON AUCcoLualyy, nepuoauueckuil 3akon JI. M. MenneneeBa, 3ak0H COXpaHEHUSI MaCChl
BELIECTB, 3aKOH COXPAHEHWS M MPEBPALLEHUS DSHEPTUM IPU XUMHYECKMX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHM S3BIK XUMUH,
MHUPOBO33PEHUYECCKHE 3HAHUS, JISKAIINE B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CHCTEMHOCTH XUMUYECKHX SIBICHUH, (DaKTOIIOTHYEeCKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M 0€30MaCHOM HCMOJIb30BAHUU BaKHEHIIMX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOH NEATEIBbHOCTH
YeJI0BEKA;

c(OPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHblE MPU3HAKK TOHATUHM, YCTaHAaBIMBATh WX B3aMMOCBS3b, MHCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS IIPU ONMMCAHUH HEOPTaHUUYECKUX BEIIECTB U X MPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XMMUYECKYIO0 CHUMBOJHMKY JJisi COCTaBiI€HHUS (OPMYJ BEUIECTB M YpPaBHEHHM XUMHYECKHX
peakumii, cucremarndeckyro HoMmeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHHS OTAEIbHBIX HEOPraHUYECKUX BeEUIECTB (yrapHblil ras,
YTJIEKUCIBIN ra3, aMMHUak, TaléHas U3BeCTb, Hera€Has U3BeCTb, MUThEBas COMA, MUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUH OINPEAEIATh BAJIEHTHOCTh U CTENIEHb OKMCIEHUS! XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTaBa,
BUJl XMMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOJHAs) B COCIMHEHUSAX, TUIl KPUCTAJUIMYECKON PEemETKH KOHKPETHOTO
BEIIeCTBa (ATOMHAs!, MOJIEKYJISIpHAsA, HOHHAs!, METaJUIMYeCKas), XapaKTep CpeIbl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COeTMHEHUN;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIECTB 110 UX COCTABY K OINpPEAeIEHHOMY KJIacCy/Tpyrme
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIBI M HEMETAJIbI, OKCHIbl, OCHOBAHUS, KUCIOThI, aM(pOTEepHbIE THIPOKCH/IBI, COJIN);

chOPMHUPOBAHHOCTh YMEHHUW pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. WM. MenzgeneeBa ©W JI€MOHCTPUPOBATH €T0
CHCTEMaTU3HUPYIOIIYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKINH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh AIECKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3jeMeHToB 1—4 mepuonoB Ilepuoanueckoit
cucTeMbl xumuueckux snemeHtoB JI. WM. MenneneeBa, UCHOIb3ysl MOHATHS «S-, p-, d-3JEKTPOHHBIE OPOUTAINY, «IHEPreTUUECKUE YPOBHNY,



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

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh (OMUCHIBATh) OOINE XUMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJIATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJIY HEOPraHMYeCKHMMH BEIECTBAMH C MOMOIIBIO YpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

c(hOPMHUPOBAHHOCTh YMEHHsI KJIACCU(UIIMPOBATH XUMHUUYECKHE PEaKIMU IO Pa3IW4YHBIM NpHU3HAKaM (YHUCIYy M COCTaBy pearupyroiux
BEILIECTB, TEIJIOBOMY (D (PEKTy peakiuu, N3MEHEHHIO CTEIIEHEH OKHCIICHUS JIEMEHTOB, 00paTUMOCTH PEaKIIMH, YIaCTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHU COCTABIISATh YPABHEHUS PEAKIMi Pa3IMYHBIX THUIIOB, TIOJHBIC W COKPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO
oOMeHa, YIUTHIBasI YCIOBHS, IPU KOTOPBIX OTH PEAKIIMH UAYT JIO KOHIIA,

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH pPEAKIMH, MOJITBEPKIAIONINE KAueCTBEHHBIM COCTaB PA3IUYHBIX HEOPraHHMYECKHUX BEIIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMUPOBAHHOCTh YMEHUH PpACKpPBIBAaTh CYIIHOCTh OKHCIUTECILHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3THX PeaKInii;

c(OPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeakIMH OT Pa3NUYHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO Bo3nelicTBus (nmpuunu Jle [llarense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE MPOIECCHI, JISKAIUE B OCHOBE ITPOMBIIINICHHOTO TIOJYUYE€HUSI CEPHOM KUCIIOTHI,
aMMHaka, a Takke C()OPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIMIAX M DKOJOTHMYECKUX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUUN MPOBOJUTH BBIUYUCICHUS C MCTIOJIb30BAHUEM IOHSATHUS «MaccoBasl JIOJsI BEIECTBA B PacTBOPE», 0OBEMHBIX
OTHOIICHUHN Ta30B MPU XUMHUYECKUX PEAKIIHUIX, MACcChl BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(dekTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS! MACChl BEIIECTB, MPEBPAIEHUS U
COXpaHEHUs SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUI COOTIOAATH MpaBUIIa MOJIH30BAHMS XUMUYECKOU MOCYAO0N U J1a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE TIPaBHIIa
oOpallleHusi C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMHU IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHHA AKCIIEPUMEHT (Pa3ioKeHHE MEPOKCHIa BOJIOPOJA B MPUCYTCTBUHU
KaTaln3aTopa, OMpeIesIeHUe CpeIbl PaCTBOPOB BEIIECTB C MTOMOIIBI0 YHUBEPCATHLHOTO HHANKATOPA, BIMSIHUE PA3INYHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakllud, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbBIE PEaKINH Ha CyibdaT-, KapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHWSI,
pellleHre IKCIEPUMEHTANbHBIX 3a/ad 1Mo TeMaM «Mertamisl» U «HemeTamnsl») B COOTBETCTBUU C TMpaBUIAMH TEXHHKU O0€30MacHOCTH TpHU
oOpamieHuu C BeIIeCTBAaMH M JAa0OpAaTOPHBIM OOOPYIOBAaHWEM, TMPENCTABIATH PE3yIbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX PEAKIINI 1 (JOPMYITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;



c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYI0 HH(OpPMAIHIO, MOJYyYaeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelICTBa
MaccoBOW KOMMYyHUKauu, lHTepHeT 1 1pyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUJIa SKOJIOTUYECKHU 11€JI€CO00Pa3HOro NOBEACHUS B OBITY M TPYIOBOM NESATEIBLHOCTH B LIEIX
COXPAHEHHUs CBOErO 370POBbSl U OKPYXKAIOLIEH NMPUPOAHOM Cpelibl, OCO3HABAaTh ONACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI OIpENEIEHHbBIX
BELIECTB, MOHMUMas cMblci nokaszarens [1JIK, noscHATh Ha nmpuMepax CIocoObl YMEHbBIIEHUS U NPEJOTBPAIICHUS UX BPEIHOIO BO3AECUCTBUS Ha
OpPI'aHM3M YEJIOBEKa;

U1 00YyYarolMXCs C OrPAaHUMYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbs: YMEHHE HIPUMEHSTh 3HaHHS OO0 OCHOBHBIX JOCTYIHBIX METOJaX
[IO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUI;

IUTSL CIIENBIX U CITA0OBUAALINX OO0YYAIOIIMXCs: YMEHHE MCIOIb30BaTh pelbe(hHO-TOUCUHYIO cucTeMy oOo3Hadenuil JI. Bpaina s 3anucu
XUMUYECKUX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA AKAJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAJKJIOW TEMbI YYEBHOI'O ITIPEIMETA, 1 BO3MOXHOCTH
HCIOJIb30BAHMUS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX

PECYPCOB.
10 KUIACC
KoumnuecTBo yacos
Ne HaumenoBaHue pa3iejioB U TeM JyeKkTpoHHbIE (HU(POBbBIE)
KoHTpoJibH IIpakTH4eckue
n/n | NporpaMmal Bcero o0pa3oBaTe/bHbIE Pecypchl
ble padoThbI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4ecKOH XUMHU
[IpenmeTt opraHu4YecKoO XUMUU. https://resh.edu.ru/subject/29/10/?ysclid=
1.1 Teopust cTpoeHUS OPraHUuYECKUX 3 Im7yb60hgr160748729
coequHenuit A. M. byrneposa
Hroro no paszneny 3
Pa3nes 2. Yruesogopoasbl
ITpe e/ bHbIE YIIICBOIODOIEl — https://resh.edu.ru/subject/29/10/?ysclid=
2.1 P o poa 2 Im7yb60hgr1 60748729
AJIKaHbI
Helpe 1e/bHEIE YITIEBOIOPOILL: https://resh.edu.ru/subject/29/10/?ysclid=
2.2 P Y POR: 6 1 Im7yb60hgr1 60748729
QJIKEHBI, aJIKaIUCHbI, AITIKUHBI
https://resh.edu.ru/subject/29/10/?ysclid=
2.3 ApomaTndeckue yriaeBogopoabl 2 Im7yb60hgr160748729
I m——— https://resh.edu.ru/subject/29/10/?ysclid=
2.4 prp 3 1 Im7yb60hgr1 60748729

YIIIEBOAOPOAOB M UX IepepaboTka




Hroro 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=

Anpaerunpl. KapOOHOBBIE KUCITIOTHI.

3.2 7 1 Im7yb60hgr160748729
Crnoxuble 3¢upbl
https://resh.edu.ru/subject/29/10/?ysclid=
3.3 VriaeBoasl 3 1 Im7yb60her1 60748729
Hroro no pazgeny 13

Pa3nes 4. A3oTcoaepskamue OpraHu4ecKue CoeJuHEeHH

https://resh.edu.ru/subject/29/10/?ysclid=
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 Im7yb60hgr160748729

Hroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS

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

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoauuecTBO 4acoB

HanmenoBaHue pa3iesioB U TeM IMpakTuyec  DJIEKTPOHHbIE (LH(pOBLIE)
Ne o/m KonTtposabHble
NPOrpamMMbl Bcero KHe o0pa3oBaTe/ibHbIE PecypChl
padoThI
padoThI
Pa3znea 1. TeopeTuueckue 0CHOBBI XUMUH
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 XUMUYECKUE PEAKIIUU 6 1 1 DS-ITESTLECLLILISUDIEE
https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
21 MeTaribt 6 1 https://resh.edu.ru/subject/29/11/
https: h.edu. bject/29/11
29 HeMeTamimt 9 1 1 ps://resh.edu.ru/subject/29/11/
23 CBs13b HEOPraHUYECKUX U ) https://resh.edu.ru/subject/29/11/
' OPraHUYECKHX BEIIECTB
Hroro no pasaeny 17
Pa3znen 3. Xumus u :Ku3Hb
https://resh.edu.ru/subject/29/11/
3.1 XuMHUS U )KU3HDb 4 PE:ALIES.CCU. T St




Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



IIpunoxenue 1 k padoyeil nporpamme

KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB aaTa
Koutp DOYHKIHOHAJ DJIeKTPOHHbIE IJ1aH dakr
Ne Tema ypoxa ojabHbl  IIpakTHu  bHas uugposbie
n/n Bcero e ecKue IrpaMMOTHOCT Oﬁpa30BaTeJ'II)HI>Ie
padoTt padoThI b pecypchl
bl
MHPOBO33pEHYEC 4.09
KHX
MpECTaBICHUI
0
BEIIIECTBE U XUMU
IIpenmer opranuyeckoi peakuuu, https://resh.edu.ru/su
XHUMHH, €€ 1 COOTBETCTBYyIOIIM! bject/lesson/6149/sta
BO3HUKHOBEHUE, COBPEMEHHOMY 1t/

YPOBHIO Pa3BUTHS
COCTaBJIAIOIINX O¢
OCHOBY JUJISI TIOHUY
CYITHOCTH HAYyYH!

Pa3BUTHUC U 3HAYCHUC

KapTUHBI
MHUpa;
Teopus cTpoeHus https://www.yaklass. 11.09
OPraHU4YeCKHUX ru/p/himija/10-
coennHeHu A. M. klass/osnovy-
byrneposa, e€ 1 1 organicheskoi-
OCHOBHBIE MTOJIOKEHHUSI. khimii-
CraproBasn 6490554/predmet-

JTUATHOCTHYECKAS organicheskoi-




padora.

khimii-teoriia-
khimicheskogo-
stroeniia-

organiches_-
6447217

[Ipencrasnenue o
KJIaCCU(UKAIIAN
OpPTraHUYECKUX BEIICCTB.
Howmenxkiarypa
(cucremarudeckas) u
TPUBUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AnkaHbl: cocTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

Mertan u 3Tan —
MPOCTENILINE
MPEACTaBUTENN AJTKAHOB

AJIKeHBI: cOCTaB U
CTPOEHUE, CBOMCTBA

AHanu3npoBaTh
UHpOPMALHIO,
COJIepIKalIyIOCs B
rpadukax, TabIur
TEKCTax W IPYTux
HUCTOYHUKAX.

https://www.yaklass. 18.09
ru/p/himija/10-

klass/osnovy-

khimii-

6490554/klassifikatci
ia-organicheskikh-
veshchestv-6447504

https://resh.edu.ru/su 25.09
bject/lesson/6151/sta
rt/149993/

https://www.yaklass. 2.10
ru/p/himija/10-
klass/uglevodorody-
6579439/alkany-
metan-i-ego-
gomologi-6579437

https://resh.edu.ru/su 9.10
bject/lesson/5412/sta
t/




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
IpaxTiueckas paGora W3zBniekats uabOp 23.10
HEO0OXOUMYIO
Ne 1. «ITomyuenune
8 hilas: |
STUJICHA U U3yYEHUE €T0
_ BBIITOJIHEHUS
CBOHCTB»
3aIaHusl.
O — https://www.yaklass. 6.11
AMCHBL byTai ru/p/himija/10-
1,3 u meTunOyTaaneH-
9 1.3, Tlonviere klass/uglevodorody-
c;ﬁTemZ:cxoro 6579439/alkadieny-
6899278
KaydyKa U pe3uHbI -
https://www.yaklass. 13.11
AJIKMHBI: COCTaB 1 ...
0COOEHHOCTH CTPOEHHUSA ru/p/himija/10-
FOMonomquKI:g . ’ klass/uglevodorody-
10 PAA. 6579439/alkiny-
Anerunen — ) .
S — atcetilen-i-ego-
p gomologi-6892969
MPEJICTAaBUTENb aJIKHHOB
Beraucnenns mo Ussnekars uagop  https://www.yaklass. ~ 20.11
11 YPaBHEHHIO HeoOxomumyro  ru/p/himija/10-
XUMHUYECKON PEAKINU i klass/uglevodorody-




BBITIOJIHEHU A
3aJaHusd.

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

ApeHsr: Genson i https://resh.edu.ru/su 27.11
bject/lesson/4775/sta
12 TOIyoJ. TOKCHYHOCTh Y
apeHOB —
https://www.yaklass. 4.12
I'eneTnueckas CBs3b ru/p/himija/10-
klass/uglevodorody-
3 YTICBOAOPOIOR, 6579439/uglevodoro
MPUHAICKANINX K dvv-orirode.
Pa3TUYHBIM KJ1accaM _y_p_6 017422
gitigii;f;:oql{mm thps://resh.edu.ru/ su .12
. bject/lesson/6148/sta
14 IIPUPOJHBIN ra3 u o/
MOMYTHBIE HEPTSIHBIE _
raspl.
https://resh.edu.ru/su 18.12
1 Hedtps u npoxykts! eé bject/lesson/6148/sta
nepepaboTKu rt/
KonTposbnas padora 25.12
16 10 paszueiny
«YTIIeBOIOPOABD)
17 [IpenensHble https://resh.edu.ru/su ~ 15.01

OIHOATOMHBIC CIINUPTHI:

bject/lesson/4769/sta




METaHOJ U STaHOJI.
Bonopoanas cBs3b

AHanu3upoBarthb
uHpopmaruto,

it/

https://www.yaklass. 22.01
ru/p/himija/10-
klass/spirty-fenoly-

Mioroatompie CONCPKAMYIOCA B ¢4 80873/mnogoatom
18 CIIUPTHI: STUIICHTIIUKOJIb rpadukax, Tabaur )
¥ DIINLEPHUH TEKCTaX U IPYrux nye-spirty- ‘e-s l?t -
HCTOUHHKAX. etilenglikol-glitcerin-
6582929
®DeHOoJI: CTpOoEHUE https://resh.edu.ru/su  29.01
19 MOJIEKYJIbI, PU3UIECKUE bject/lesson/5727/sta
1 XUMUYCCKHE rt/
CBOICTBa, TPUMEHEHHUE
AJTbJICTHIBL: https://resh.edu.ru/su ~ 5.02
bject/lesson/4776/sta
20 dbopmanberua u
rt/
areTagbpIerua. AeToH
https://www.yaklass. 12.02
ru/p/himija/10-
klass/aldegidy-
OIHOOCHOBHEIE ketony-karbonovye-
21 npeJenbHbIe kisloty-
KapOOHOBBIE KUCIIOTHI: 6780279/karbonovye
MypaBbUHas U YKCYCHas -kisloty-
26.karboksilnaia-
gruppa-6795067
22 IIpakTuyeckasi padora 1 19.02




Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM

KHUCJIOTBD»
https://www.yaklass. 26.02
CreapuHOBas 1 ru/p/himija/10-
OJICMHOBAs KUCJIOTHI, klass/aldegidy-
KaK MpPEeJCTaBUTEIN ketony-karbonovye-
7 BBICILINX KapOOHOBBIX kisloty-
KUCI0T. MblIa Kak coIu 6780279/uglevodoro
BBICILINX KapOOHOBBIX dy-spirty-aldegidy-
KHCJIOT, UX MOIOIIIEe karbonovye-kisloty-
JICHCTBHE 6780277
https://www.yaklass. 5.03
CrnoxHbie 3(hUpHI Kak ru/p/himija/10-
MIPOU3BOJHbBIC klass/slozhnye-efiry-
24 KapOOHOBBIX KUCIIOT. 1-zhiry-
I'maponu3 CinoxXHbIX 6850158/myla-sms-
3¢upos 6876211
https://www.yaklass. 12.03
ru/p/himija/10-
klass/slozhnye-efiry-
Kupsl: runponus, .
i-zhiry-
25 HPHMEHEHHE, 6850158/stroenie-i-

Ouosoruyeckas poib
JKUPOB

1.04svoistva-
slozhnvykh-efirov-
6813179




VrieBoasl: coCTas, 19.03
KJIaCCH(UKAIHUSI. https://resh.edu.ru/su
26 Baxneiimme bject/lesson/5952/sta
IIPEJICTaBUTEIHN: rt/
TIII0K03a, PPYKTO3a,
caxaposa
Kpaxmar u Heonosa https://resh.edu.ru/su = 2.04
bject/lesson/6150/sta
27 Kak MPUPOIHBIE o/
TIOJTUMEPHI -
fgg;f;;;ﬂaﬂ padora https://resh.edu.ru/su 904
bject/lesson/5413/sta
28 «Kucnopoaconepxaine o/
OpTaHWYECKUE
COCTMHCHUS
79 AMWHBI: METHIAMUH U 16.04
AHWJIMH
https://www.yaklass. 23.04
ru/p/himija/10-
AMWHOKHCIOTHI KaK klass/azotsoderzhash
amQoTepHbIe chie-soedineniia-
30 OpraHUYECKHE 6852270/aminy-
COEIUHEHUS, UX proizvodnye-
OmoornyecKoe ammiaka-
3nauenue. Ilentrasl nasyshchennye-
aminy-6585751
31 benku xak mpupoaHbIe AHaIM3UpOBAaTh https://resh.edu.ru/su 30.04

BBICOKOMOIJICKYJIAPHBIC

uH(pOpMaLHIO,

bject/lesson/4743/sta




COEMHEHUSA coaepKalyroca B rt/
rpadukax, Tabaur
TEKCTax M JPYTUX
HUCTOYHUKAX.
OcHOBHbIE IOHATHSA https://resh.edu.ru/su ~ 7.05
0 XUMHUHI 1 bject/lesson/6296/sta
BBICOKOMOJIEKYJISIPHBIX rt/
COCIUHEHUN
MHPOBO33pEHYEC 14.05
OCHOBHBIE METOIbI KX
CHHTE3a [peICTaBICHHIT https://resh.edu.ru/su
13 BBICOKOMOJIEKYJISIPHBIX 1 0 bject/lesson/5452/sta
COETUHEHUI. BEIIECTBE U rt/
[TnacTmaccel, KayqyKH, XAMAICCKON
BOJIOKHA peaxiuu
https://resh.edu.ru/su ~ 21.05
bject/lesson/6095/st
34 PesepBHblil ypok 1 JECEESS0 S
rt/
OBUIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME




11 KUIIACC

KoanuyecTBO 4acoB Jara
No IIpakr DJIeKTPOHHbIE ILIAH dakr
. Kontpo uyeckn PyHKIHMOHAIbLHAA uugposbie
n/ Tema ypoka
Bcero JbHBIE e rPaMMOTHOCTH oOpa3oBaTe/ibH
! padoThI padort ble pecypchl
bl
XuUMHYECKUI 6.09
3TeMEHT. ATOM. https.://resh.edu.ru
DreKTpoHHas 1 /subject/lesson/64
79/start/
KOH(UTyparus
aTOMOB
https://www.yakla 13.09
. ss.ru/p/himija/l11-
leprompracoxnit klass/osnovnye-
3aKoH 1 poniatiia-i-
[Tepuonnueckas zakony-khimii-
CHCTEMa XMMHYECKUX 6931691 /periodic
anemenToB . U. 1 heskii-zakon-i-
MeHpeneeBa, UX CBI3b periodicheskaia-
C COBpEMEHHOM sistema-
TeopHeil CTpOeHHs khimicheskikh-
aTOMOB elementov- -
6948490
CtpoeHue BelecTna. Bricka3bIBaTh 1 https://resh.edu.ru 20.09
Xumudeckas CBSI3b, €€ | 00OCHOBBIBATh /subject/lesson/59
COOCTBEHHYIO TOUKY 11/start/

BUJIbI; MCXaHH3MBI
oOpazoBaHHs

3pEeHHSI 110 BOTIPOCY,




KOBaJICHTHOM CBSI3U.
Bonopoanas cBsi3b

o0cyx1aeMoMy B
tekcTe. COOTHOCUTH
BU3YaJIbHOE
M300pakeHue C

BepOaTbHBIM TEKCTOM.

BaneuTHOCTE. 27.09
DNeKTpOOTpULATENIbH
https://resh.edu.ru
ocTb. CTeneHn >
OKHCIIE BemecTsa /subject/lesson/63
KHUCJIEHUA. TB
. 32/start/
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUSA
ITonsarue o 4.10
JUCTIEPCHBIX
https://resh.edu.ru
cucremax. MctuHHbIE >
/subject/lesson/49
U KOJUIOWJIHBIE
g 39/start/
pactBopbl. MaccoBas
JI0J1s BellecTBa B
pactBope
https://www.yakla 11.10

Knaccudukanms n
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHMH.
I'eneTnueckas cBI3b
HEOPraHUYeCKUX
BEIIIECTB, PA3TUIHBIX
KJ1acCOB

ss.ru/p/himija/11-
klass/khimicheska
ia-kinetika-
6995740/klassifik
atciia-
khimicheskikh-
reaktcii-po-
raznym-

priznakam-
6964758




10

Knaccudukanms
XUMHYECKUX PEAKIUI
B HEOPraHUYECKON U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHUS
MacChl BELIECTB;
3aKOH COXpaHEHUs U
MpeBpaIIeHUs
SHEPTUHU NpU
XUMUYECKUX
peaKuusx

CKopocCTh peakIuH.
®DaKTopBbI, BAUSIOINE
Ha CKOPOCTb PEAKIINU

OOpaTumbie peaKIIuH.
XUMHYECKOE
paBHOBECHE

IIpakTHyeckas
paGora Ne 1.
«BnusiHue pa3an4HbIX
¢dakTopoB Ha

Bricka3rsIBaTh 1
000CHOBBIBATH

COOCTBEHHYIO TOUKY
3peHHs 110 BOIIPOCY,

o0cyxxaaeMmoMy B
TEKCTe.

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

https://www.yakla
ss.ru/p/himija/11-
klass/khimicheska
ia-kinetika-
6995740/skorost-
khimicheskoi-

reaktcii-faktory-

vliiaiushchie-na-

skorost-reaktcii-
6964759

18.10

25.10

8.11

15.11




11

12

13

14

15

CKOpPOCTh XUMHUYECKOM
peaKium»

DNEeKTPOIUTHYECKAS
JCCOLUAITHSI.
[Tonsitue o
BOJOPOJTHOM
nokazatene (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHa.

I'mpponuz
OpraHUYeCKUX U
HEOPraHUYECKUX
BCIIIECTB

OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonstie 06
ANEKTPOIIN3E
pacrmiaBoB U
pacTBOpPOB COJIEH

KonTpoabnas
pabora 1o pazaeny
«Teopernueckue
OCHOBBI XUMHUHN)»

Mertamnsl, ux
MOJIOKEHUE B
[Tepuoanueckon
CUCTEME XMMHUYECKUX
anemenToB /l. 1.
Menneneesa u

CooTHOCUTH
BU3YaJIbHOE
HU300pakeHHE C
BepOaTbHBIM TEKCTOM.

Haxonuts u
U3BJIEKATh OAHY WU
HECKOJIbKO €JTUHUIL
uHpopManuu,
PacroI0KEHHBIX B
OoJHOM (pparmeHTe

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

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

https://resh.edu.ru
/subject/lesson/34
93/start/

https://resh.edu.ru
/subject/lesson/34
79/start/

22.11

29.11

6.12

13.12

20.12




0COOEHHOCTH
CTPOCHHS aTOMOB.
Oo6mue puznueckue
CBOMCTBa METAJIJIOB.
CriocoObI mosryyeHust

TekcTa. COOTHOCUTH
BU3YaJIbHOE
M300pakeHue C
BepOaTbHBIM TEKCTOM.

METaJIJI0B
CrutaBbl METaJLIOB. https://resh.edu.ru 27.12
16 DNEeKTPOXUMHUYECKUN /subject/lesson/49
P HAaPSDKEHUN 61/start/
METAILJIOB
XuMudeckue 17.01
CBOICTBA BaXKHEHIIIMX https://resh.edu.ru
17 METAJIJIOB (HATPUH, /subject/lesson/58
KaJTiH, KaJIBIUH, 14/start/
Mar"ui, alnroMUHHI)
U UX COEUHEHUN
e ——. https'://resh.edu.ru 24.01
18 CBOMCTBA LIMHKA, MEIN fsubjectlesson/is
9 34/start/
1 UX COCTUHCHUI
XUMHUYECKHUE https://resh.edu.ru 31.01
CBOMCTBA XpOMa, /subject/lesson/35
19
J)KeJe3a U ux 34/start/
COETMHEHUN
IIpakTHyeckas 7.02
padora Ne 2.
20 "Pemenue
AKCIEPUMEHTAIBHBIX

3a71a4 10 TEME




«MeTae»"

Hemeramisl, ux 14.02
IIOJIOXKEHHUE B
[Tepuonuueckoit
CUCTEME XMMHYECKHX
anemenToB /. .
Menpeneena u
0COBEHHOCTH https'://resh.edu.ru
21 CTPOECHUS AaTOMOB. R
39/start/
du3nyeckue CBOMCTBA
HEMETAIIJIOB.
AsnmoTponus
HEMEeTaJUIOB (Ha
MpUMeEpe KUCI0poaa,
cepsl, hocdopa u
yriiepoa)
Haxonute u 21.02
M3BJIEKATh OJIHY MIIN https://www.yakla
HECKOIIBKO €THHHUII ss.ru/p/himija/11-
T p——. wrbopMAIHH, klass/kharakteristi
CBOMCTBA TaJIOTCHOB, PacIoJIOKEHHBIX B MLW
22 7269055/khimich
CepBI U UX OJIHOM (pparMeHTe eskic-clementy-
COETUHEHUN TekcTa. COOTHOCHUTH nemetally-
BHU3yaJIbHOE 6852268
n300pakeHue ¢ -
BepOaTbHBIM TEKCTOM.
X HMIYCCKIe https'://resh.edu.ru 28.02
23 cBOiCTEA 230Ta, /subject/lesson/59
13/start/

docdopa u ux




COETUHEHUN

XHUMHYECKHE https://resh.edu.ru 7.03
4 CBOMCTBA yTJIepo/a, /subject/lesson/59
KPEMHUA U UX 13/start/
COETUHEHUN
O0600111EHE U 14.03
cHCTeMaTH3alus https://www.yakla
SHAHMIH [0 TeMe ss.ru/p/himija/l11-
«HeMeTaLIbD. klass/kharakteristi
25 Brruncnenus no ka-nemetallov-
7269055/nemetall
YpaBHEHUSIM Va-erUDDY-
XUMHUYECKUX PEAKLUN 7265027
1 TEPMOXHUMUUYECKHUE
pacd€Thl
https://www.yakla = 21.03
MpakTuieckas ss.ru/p/himija/11-
padora Ne 3. klass/kharakteristi
26 «Pemrenne ka-nemetallov-
OKCIEPUMEHTAIBHBIX 7269055/nemetall
3aJ1a4 110 TEME y-iva-gruppy-
"HemeTaman:"» 7265027
KonTpoabHas 4.04
padora o remam
27
«MeTtaupl» U
«Hemeramns»
Heoprannueckue u 11.04
73 OpraHu4ecKHue
KHCIIOTBHI.

Heoprannueckue u




OpraHn4€CKuec

OCHOBaHHS
AmdoTtepHbIe 18.04
HEOPraHUYECKHE U
OpraHUYECKUE
29 COEIMHEHHS.
I'enermueckas CBA3b
HEOPTaHUYECKUX H
OpPTaHHYECKUX
BEIIIECTB
Hayurbie MeToTB! https'://resh.edu.ru 25.04
30 Io3HaHUsg. XUMHS U fsubject/lesson/49
60/start/
3I0POBBE YETIOBEKA
HaxoanTes n 2.05
W3BIIEKATh OJIHY WU
Ponb xumun B HECKOJIBKO €TMHMI]
obecrneueHnn uH(OpMaIMH, https://resh.edu.ru
31 3KOJIOTUYECKOM, pAcCIIOJIOKEHHBIX B /subject/lesson/49
SHEPreTHYECKOoN 1 OJIHOM (pparMeHTe 60/start/
MHIIEBOM tekcta. COOTHOCHTh
0e30IMacHOCTH BU3YaIbHOE
U300paxkeHue ¢
BepOaTbHBIM TEKCTOM.
[IpencraBnenus 06 9.05
OGIIIHX HAYUHBIX https'://resh.edu.ru
32 IpHETETAX /subject/lesson/35
14/start/
MIPOMBIIIIJICHHOTO

MOJIYYCHU A




Ba)KHEHIIINX BEIIECTB.

MHPOBO33PEHUYECKUX 16.05
IIPEACTABICHUH O
BEIIIECTBE U
XUMHYECKON peaKIuu,
COOTBETCTBYIOLIUX
YesioBeK B MHpE COBPEMEHHOMY httll)gs'://relsh.edu.ru
33 BEIIECTB I 1 YPOBHIO PA3BHTHSI /subject/lesson/35
14/start/
MaTepualioB HayKHU U
COCTaBIISTFOIITAX
0a30BYIO0 OCHOBY IS
MMOHUMAHUSA CYIIIHOCTH
Hay4YHOU KapTUHBI
MHUPA;
https://resh.edu.ru 23.05
. /subject/lesson/35
34 PesepBHbIil ypok 1 04/start/
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME




IIpusoxenue 2 k padoyeil mporpamme

INPAKTHYECKASA YACTD 11O ITIPEJAMETY «XUMMUSD»

10 KITACC
Kou-Bo yacoB
Ne Hara
Kourpoububie IIpakTuyeckue
n/n HaumenoBanue NPOBe/IeHU
padoThI padoThI a
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 paszneny «Y ri1eBoJ0pOIbI» 1 25.12
4 [IpakTuueckast pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1 19.02
5 KonrtponbHas pabdora no pasaeny «Kucinopoacoaepxaiiye opraHndeckue 1 16.04
COEIUHEHUS )
11 KIIACC
KoJu-Bo yacos Hara
Ne
Konrpoabnubie IIpakruyeckue
n/n HaunmeHnoBanue
padoThI padoThI
| [TpakTuueckas pabota Ne 1. «BnusiHre pa3ianuHbIX (akTOpPOB HA CKOPOCTh | 1511
XUMHYECKON pPEaKIIMN» ’
2 KonTponbhas pabota no paszneny «TeopeTndeckue OCHOBBI XUMHI 1 13.12
3 [IpakTuueckas padora Ne 2. "Perenne s3kcriepuMEeHTAIBHBIX 3a/1a4 110 TEMe | 702
«Mertamasn" '
4 [TpakTrueckas pabota Ne 3. «Pemienne skcriepruMeHTalbHbBIX 3a/1a4 110 TeMe | 1.03
"Hemerasuibt"» ’
5 KoHnTtponbHas padota mo temam «Metaisi» u «HemeTtamb 1 4.04




Ipnioxenune 3 k padoueil mporpamme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

* Oprannyeckas xumus. 10 knacc: yaeOH. 1715 001eo0pa3oBaTebHBIX YUPEXKICHUH C MPUIL. HA dJIEKTPOH.HOCHUTENE : 0a30BbIi ypoBeHb / ['.E.
Pymsutuc, ®. I'. ®enpaman. — 7-e uza. M.: [Ipocsemenue, 2020 — 224 c.

» Xumus. 11 knacc: yueOH. i1 0011eo0pa3oBaTeIbHBIX YUPSKICHUH C IPHIL. HA AJIEKTPOH. HocuTene : 6a3oBbiid ypoBeHs / I'.E. Pym3urtuc, ®. I
@®enbamad. 6- e uzganue— M.: [Ipocsenienue, 2019 — 223 c.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

IIporpammer:

[Iporpamma no xumuu g 10-11 kinaccos (aBtopsl I'.E. Pynsutuc, @.I'.®enpaman M.: «IIpocBemienue », 2016 ) ¢ ucnosb3oBaHUEM aBTOPCKOMN

nporpammbl H.H.I'apa cpeanero o6uiero o0Opa3zoBaHus no XuMuu Juis 6a3oBoro usydeHus xumuu B X — X1 knaccax no yueonuky ['.E. Pynsurtuca,
d.I'. Peapamana.

ITocoGus:

COopHUK 33/1a4 U YIIPaXXHEHUH 110 XUMHH ISl CPETHEH IIKOJIBI. — 2-€ U3/., uctp. u gom. — M.: PUA «Hoas BomHa»: uznarens YMepeHkon, 2023
—2l4c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. https://m.edsoo.ru

2. Poccuiickas anekTpoHHas mkoia https://resh.edu.ru/subject/5/11/
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