


HOACHUTEJIBHASA 3AIIMCKA

Hacrosimast pabouast mporpamma no xumun 117151 10-11 kimacca (6a30BbIil ypoBeHb) cpeHell 00111e00pa3oBaTEIbHOMN MIKOJIBI
COCTABJICHA HA OCHOBE:

1. ®enepanbHOTO 3aK0HA «O0 00pazoBanuu B Poccuiickoit @enepanm» ot 29.12.2012 Ne 273-D3 (¢ u3BMEHEHUSMH U JOTIOTHCHUSIMH,
BCTynuBIIMi B cuiy ¢ 13.07 2021).

2. denepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa HAYaJIbHOrO 0011ero oopazoBanus (mpukas ot 31.05.2021 Ne 286
MunucrepcTBa npocBemenus Poccuiickoit deneparun «O0 yTBepkaeHnA (henepasbHOro rocy1apcTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa Ha4aJIbHOrO 00IIET0 00pa3oBaHus», 3aperucTpupoBanHbiii B Muntocte Poccun 05.07.2021, peructpanimoHHbIi HOMED
64100).

3. Ilpukaza MunucrepctBa npocseuienus Poccuiickoit @enepannu ot 09.10.2024 Ne 704 «O BHECEHUN U3MEHEHUN B HEKOTOPbIE
npukassl MunucrepcTBa mpocsetienust PO, kacatouecs dhenepaibHbix oOpa3zoBaTeabHbix mporpamm HOO, OO0 u COO»
(3apeructpuporan ot 11.02.2025 rona).

4. Ilpuka3za Munucrtepcta npocsemenus Poccuiickoit @eaepanuu ot 08.10.2025 Ne 729 «O BHeCEHUU U3MEHEHHI B HEKOTOPBIE
npukassl MunucrepcTBa npocselienust PO, kacatomuecs denepanbabix oOpazoBateiabHbix mporpamm HOO, OO0 u COO»
(3apeructpuponan ot 03.12.2025 rona, peructpanuoHubliii Ne84436).

5. Ilpukaza MunucrepcrBa npocsenienus Poccuiickoit @enepanmu ot 10.11.2025 No 808 «O BHECEHNM U3MEHEHUN B HEKOTOPHIE
npukassl MunucrepcTBa npocseiienust PO, kacatommecs denepanbabix oOpazoBateabHbix mporpamm HOO, OO0 u COO»
(3apeructpuponan ot 11.02.2026 rona, peructpaiuoHHbiii Ne 85296).

6. I[Ipuka3z MunuctepctBa npocemenus Poccutickoit @enepammu ot 18.05.2023 Ne 371 «O6 yTBepkaeann (enepaibHOMR
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO 00pa30BaHUSMY.

7. OcHOBHOM 00pazoBaTeNnbHOM MporpaMmbl cpeaHero odmiero oopazoanust MAOY Kackapunckoii COLL, yTBepsk1eHHOM Ha
nencosere, mpoTokoa Nel ot 29.08.2025 r., npukazom Ne 681 ot 29.08.2025r., cornmacoBanHoil Y npaisiroriuM COBETOM IIKOJIbI
29.08.2025 r. (mpotokon Nel2).

8. Yuebnoro mmana MAOY Kackapunckoit COILI, yrBepxkaeHHOro Ha nencoBetre, npotokos Nel2 ot 27.06.2026 r., mpuka3om
Ne 432 01 29.06.2026 1. 1 cornacoBanHoro Ynpasisitomum CoeTom mkoibl 29.06.2026 r. (mpotokoi Ne 10).

9. TNonoxkeHus o paboYNX MporpaMMax yauTesei mo oopa3oBaTeIbHBIM TPOrpaMMaM, YTBEPKICHHOTO HA MEJCOBETE, MPOTOKOM
Nel ot 29.08.2025 1., mpukazom Ne 637 ot 29.08.2025 r. u cornacoBanHoro Ynpasisromum Cosetom mkouns! 29.08.2025 r.
(mpotokoit Ne 10).

OcHOBY MOIXOJOB K pa3pabOTKe MporpaMMbl IO XHMHH, K OINPEACICHHUIO OOIIeH cTpaTernw OOy4YeHHWs, BOCIUTAHUS M
pa3BUTHs OOydYaronIMxcsl CpelcTBaMu y4deOHoro mnpenMera «Xumus» it 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTaBHIIU
koHenryanbHble mnonoxeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LieJieH, COAEp)KaHUSA, pe3ylbTaTOB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITTYCKHUKOB.



XuMu4eckoe 00pa3oBaHWe, MOJIy4aeMoe BBIMYCKHHKaMHU OO0IIe00pa3oBaTeIbHON OpraHM3alliH, SBISETCS HEOTHEMIIEMOMN
4acThi0 UX 00pazoBaHHOCTU. OHO CIIy>)KMT 3aBEpUIAIOIIMM ATAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEW, MPUCYILUX LEJIOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHusl. DTU LEHHOCTH KaCarOTCs MO3HAHUS 3aKOHOB
IpUpOJIbl, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpbl UEJIOBEKa, a TAK)KE SKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/I0pOBbIO M IPUPOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHuE OOydYarOIIMXCsl HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHMs CpPEACTBAMH yueOHOTO TMpeaMeTa «XUMUs», COAEpKaHHE U MOCTPOSCHUE KOTOPOTO OIpENeeHbl B MpOTrpaMMe IO
XUMHHU C YYETOM CHELUPUKU HAYKH XUMHUH, €€ 3HAaUCHHs B MTO3HAHUM MPUPOABl U B MaTEPUAIbHOM KU3HU OOIIECTBa, a TAKXKE C
yu€TOM OOIIMX IeJe W MPHUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero oOpa3oBaHUs B
Poccutickon ®@enepanuu.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO POJIb B COBPEMEHHOM IIMBUIIM3ALIMH, B CO3/IaHUHA HOBOM
0a3pl MaTepuanbHON KyabTyphl. OHa BHOCHT CBOHM BKJIaI B (POPMHUpPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBINUICHHS, B CO3/IaHUE
LEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOLIEM MUpPE Kak O €AMHCTBE MPUPOJBI U YEIOBEKa, KOTOpoe (HOpMUPYETCS B XUMUU Ha
OCHOBE INIOHMMAaHMS BEHIECTBEHHOTO COCTaBa OKPYXKAIOWIET0 MUpPa, OCO3HAHUS B3aMMOCBS3M MEXKAY CTPOCHHUEM BEILIECTB, MX
CBOMCTBaMH U BO3MO>KHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJEHUCTBYSI C APYTMMM €CTECTBEHHBIMM HAayKaMH, XUMHs CTajla HEOTHEMJIIEMOM YacCThI0 MHUPOBOM KYJIBTYDHI,
HEOOXOMMBIM YCIIOBUEM YCIEIIHOTO TpyAa U *KU3HU KaKI0ro ujeHa obmiectBa. CoBpeMeHHasi XMMUS KaK HayKa co3uaaresbHasl,
KaK HayKa BBICOKMX TEXHOJIOTMH HamlpaBjieHa Ha pelleHHe TIN00ajabHBIX MPOOJEM YCTOHYMBOIO pPAa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, YHEPreTUYECKOH, MUIIEBOM, IKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBS.

B cootBercTBUM ¢ 00LIMMU 1ENISIMU U IPUHIMIIAMU CPEIHETO 00111ero o0pa3zoBaHus coaepkanue npeamera «Xumus» (10-11
KJIacChl, 0a30BBI YPOBEHb HM3YUYCHHUS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IMOATOTOBKY OOydYaromIuxcs,
HEOOXOJUMYIO UM JAJIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOIO BKJIIOUEHHUS B )KM3Hb COLIMYMa, IPOAOKEHUS
00pa30BaHMs B PA3TUYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.



CocraBnsiomuMH MpeaMera « XuMus SBISIOTCS 0a30Bble Kypchl — «Opranuueckas xumusi» 1 «OOI1as U Heopranuueckas
XUMUSI», OCHOBHBIM KOMITOHEHTOM COJIEpP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKHW: CUCTEMa 3HAHUM MO0 HEOPTraHUYECKOU
XUMHUHU (C BKJIIOYEHUEM 3HAHUW W3 OOIIEW XMMHUU) M OpraHudeckor xumuu. DopMUpOBaHUE JaHHOW CHUCTEMbI 3HAHUU TPU
W3YYCHUHU TpeaMeTa 00ecrednBaeT BO3MOKHOCTh PAacCMOTPEHHS BCETO MHOT000pa3usi BEIICCTB HAa OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepkaHus KypcoB — «Opranmdyeckas Xumus» u «OOmas W HeopraHWdeckas XHMHS» CPOPMHUpPOBaHA B
nporpaMMe 1O XHMHH Ha OCHOBE CHCTEMHOTO IOAXOJa K HW3YYCHHIO Y4eOHOTrO Marepualia M OO0YCJIOBIIEHA HCTOPHYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHHWH Ha OMpPEICIEHHBIX TCOPETHUCCKHUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOW XHMHHU BEIIECTBA
paccMaTpuBalOTCS Ha ypPOBHE KJIACCHYCCKOM TEOPHHM CTPOCHHUS OpPraHWYECKHX COCIUHCHHWM, a TakKe Ha YPOBHE
CTEPEOXUMUYECKUX U JICKTPOHHBIX TPEJCTABICHUN O CTpOCHHUH BemecTB. CBe/ieHUsT 00 N3y4aeMbIX B Kypce BEIecTBax Jar0TCs B
Pa3BUTHU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OHMOJIOTMUECKH aKTUBHBIX COCAMHEHHMH. B Kypce opraHMYecKod XHMHUH IOyYaroT
pa3BuTHe cOpMHUPOBAHHBIC HA YPOBHE OCHOBHOTO O0IIEro 00pa30oBaHMs NEPBOHAYAIBLHEIC MTPEICTABICHHUSI O XMMHUYECKOHN CBSI3H,
KJIaCCHU(PUKAITMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHMS, 0 XUMUICCKOM PCAKITUH.

[Tox HOBBIM yIJIOM 3peHUS B MpeaMeTe «XuMHsS» 0a30BOr0 YpOBHS pacCMaTpUBACTCs M3YUYCHHBIH Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHMUsS TEOPETUUYCCKUN MaTepuan W (PaKTOJOTHYECKHE CBEJCHUS O BEIIECTBAX M XMMHYECKOW peakmuu. Tak, B
JaCTHOCTH, B Kypce «OOmas u HeopraHudeckas XUMHUsS» OO0ydYaromUMCs MPEAOCTABISICTCS BO3MOXKHOCTh OCO3HATHh 3HAYCHHE
MIEPUOMYECKOTO 3aKOHA C OOIIETEOPETUYSCKUX M METOJOJIOTHYECKUX TO3MIMKA, TIy0Ke TOHATh HCTOPHYECKOE H3MEHEHHE
(GYHKIHA 3TOTO 3aKOHA — OT 0000IIAFOIICH 10 OOBICHSIOIICH W MPOTHOZUPYIOIICH.

Enunas cucrema 3HaHWUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUH, CBOWCTBAX M MPUMCHEHHH, a TaKXKE O
XUMHUYCCKHX PEaKIHIX, UX CYITHOCTH M 3aKOHOMEPHOCTSAX IMPOTEKaHHs IOIMONHsSeTCS B Kypcax 10 m 11 KiaccoB aieMeHTaMu
COJIepKaHusl, IMCIOIIMMH KYJIBTYPOJIOTHYCCKUA W TIPUKIIATHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MTOHMMAHUIO B3aUMOCBSI3U
XHUMHH C JIPYTUMH HayKaMH, PaCKpbIBAIOT €€ pOJIb B MO3HABATEILHOW M MPAKTUYCCKOM JICATEIHPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBAXKCHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TCOPUH M MPAKTHUYSCKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT BBIITYCKHUKY
OpPHUEHTHPOBATHCS B OOINECTBEHHO W JIMYHOCTHO 3HAYMMBIX TMpOOJieMaX, CBS3aHHBIX C XHUMHUEH, KPUTUYCCKH OCMBICIUBATH
UHPOPMAITMI0O W TPHUMEHATH ©€ JUIA TIONOJHCHUS 3HAHWH, PEIICHUS WHTC/UICKTYAIbHBIX M AKCIICPUMEHTAIBHBIX
UCCIICIOBATEILCKUX 3a7a4. B 1eaoM cojepikaHue ydeOHOro mpeamera « XUMHsS» JaHHOTO YPOBHS M3YYCHHS OPUCHTHPOBAHO Ha
dbopMupoBaHUEe Y 00YyUaIONINXCS MHPOBO33PEHUYECCKONW OCHOBBI JIUISI MOHUMaHUS (PriIocODCKUX HeH, TaKMX KakK: MaTepUaTbHOE
CIMHCTBO HEOPTaHMYECKOTO0 W OPraHWYeCKOro MHUpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM MW CTPOCHHUEM,
MO3HABAEMOCTh TMPHUPOIHBIX SBICHUH MyTEM OSKCIEPUMEHTAa W pEIICHHS NPOTHUBOPEYHMA MEXKIy HOBBIMU (akTaMu U
TEOPETUICCKUMHM TIPEMOCHUIKAMH, OCO3HAHNE POJIM XHUMHUHU B PEIICHUN 3KOJOTHYCCKUX MPOOJIeM, a TaKkkKe IpoodiieM cOepekeHuUs
YHEPTETHUECKUX PECYPCOB, CHIPhS, CO3aHHUS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.



B nnane pernienus 3a1a4y BOCIIUTAHUS, Pa3BUTHS U COUANIN3ALMY 00YYAIOIINUXCS IPUHATHIE IPOTPAMMOMN IO XUMHUH MOIXO0/IbI
K OINpPEICIICHUIO COAEPKaHUA U MOCTPOEHHUS MpeIMEeTa MpeyCMaTpUBalOT (POPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHIA,
UMeronMX 0a30BO€ 3HAYCHHWE MJI Pa3IUYHbIX BHUAOB JI€ATEIBHOCTH: pEIIeHUs MpoOjeM, NOUCKa, aHalu3a U o0pabOTKU
uHboOpMaIuy, HEOOXOMUMBIX [JIsi MPUOOPETEHHUs OMbITa MPAKTHUYECKOW M HCCIIENOBATENCKON EATEIbHOCTH, 3aHUMAIOIICH
BAKHOE MECTO B [IO3HAHUU XUMUHU.

B mpaxTuke mpenonaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO 00Imiero oOpa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIETO
0o0pa3oBaHusl, IPU ONPEAEIECHNUN COAECPKATEIBbHON XapaKTEPUCTUKH LIeJIed U3yYeHUs MpeaMeTa HalpaBjICHUEM MEPBOCTENEHHOM
3HAYUMOCTU TPAJAULMOHHO MPU3HAETCS (POPMUPOBAHNE OCHOB XMMHUYECKOW HAayKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. C METOINYECKON TOUYKHU 3PEHHUS TAKOU
IIOAXO/ K OIIPEACIICHUIO LIEJIEN U3YUEHUs IIPEIMETA SBJIACTCS BIIOJIHE OIPABAAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IIEIAMH H3Y4YCHHS TpeameTa «XuMmus» Ha 0azoBom yposHe (10 —11 xi1.)
ABJISIFOTCS:

* (opMHpOBaHHE CHUCTEMBbl XMMHUYECKUX 3HAHHM KaK Ba)KHEUIIEH COCTABIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
OCHOBE KOTOpOH JieaT KIIOYEBBIE IMOHATHUS, (yHIaMEHTalbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOCHME SI3bIKa HAYyKH,
YCBOCHHE Y MOHUMAaHHUE CYIIHOCTH JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJICHHE C UCTOpUEH
UX Pa3BUTHUA U CTAHOBIICHMUS;

* (opMupoBaHME U pPa3BUTUE MPEACTABICHUH O HAYYHBIX METOJAX I[IO3HAHUS BEIIECTB W XMMHMYECKHUX PpEaKlIUy,
HEOOXOUMBIX JJIsl IPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOLIUX MECTO B
IIPUPOJIE, B PAKTUYECKOU U MIOBCEAHEBHOW KU3HU;

* pa3BUTHE YMCHHH M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOJIOJCHUEM M OOBSICHCHHEM XHMHUYECKOTO DKCIICPHMEHTA,
coOJTroTIeHreM TpaBuil 6€30TacHOTO OOPAIICHUS C BEIIECTBAMM.

Hapsimy ¢ aTuM, conmepikarenbHasi XapaKTepUCTHKA IeJIeH U 3a71a9 U3yYeHHs TIpeIMeTa B MPOrpaMMe M0 XUMHH yTOYHEHA U
CKOPpPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IIPHOPHTETAMH B CHCTEME CpeaHero obmiero oOpasoBanus. CeromHs B
NPETOoIaBaHNM XUMHUU B OOJBIICH CTENEeHW OTHAETCA TNPEANOYTCHHE NPAKTHUECKOH KOMIIOHEHTE COJCpXaHUS OOyYeHHS,
OPUCHTUPOBAHHOW Ha MOJTrOTOBKY BBINTYCKHHKA OOIIE00pa30BaTeIbHOW OpraHW3alid, BJIAJICIONIET0O HE HA0OpOM 3HAHUH, a
(GYHKITMOHATIFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTHBHOTO TOJTYYCHHS 3HAHUN U MPUMEHEHUS UX B pPEaTbHON
YKU3HU JIJIS PEIICHUS TPAKTHYSCKUX 3a/1a4.

B cBs131 ¢ 3TUM Tipu M3yYeHUH peaMeTa « XUMHUS» TOMUHHUPYIOIICE 3HAUCHUE MPUOOPETAIOT TaKKe IISNTN U 33]1a4H, KaK:

ajanTtanusi oO0y4aromMXxcs K YCIOBUSM JWHAMUYHO Pa3BHBAIOMIETOCS MHUpPA, (OPMUPOBAHWE HWHTEIIEKTYaJIbHO Pa3BUTOMN
JUYHOCTH, TOTOBOW K CaMOOOPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX



KU3HEHHBIX CHUTYAIlMSIX, CBS3aHHBIX C BEIISCTBAMHU M WX NMPUMEHEHHEM; (DOPMHpPOBAHHE y OOYYAFOIIMXCS KITFOUYECBBIX HABBHIKOB
(KJIFOUEBBIX KOMIICTCHIINH), MMCIOIIUX YHHUBEPCAIBHOS 3HAYCHHE JUIS PA3JIMYHBIX BHUIOB JICATEIBHOCTH: PEIICHUS IIPOOJIEM,
MIOMCKa, aHalIu3a U 00pabOTKU WH(GOPMAaIIUK, HEOOXOTUMBIX JUISI IPUOOPETEHHS OTBITa ACITEILHOCTH, KOTOpast 3aHUMACT BaKHOE
MECTO B TO3HAHMM XHMHH, a TaKXKe JJIS OIEHKH C IMO3WIMH JKOJOTHYECKOW OE30MMacCHOCTH XapaKTepa BIUSHHUSA BEIICCTB U
XUMHYECKUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKA U IPUPOTHYIO CPEY;

pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIMXCS: CHOCOOHOCTH
CaMOCTOSITCIIFHO TPUOOpPETaTh HOBBIC 3HAHHUS 110 XUMHH B COOTBETCTBHUHM C JKH3HCHHBIMH TOTPEOHOCTSIMH, HCITOJIb30BaTh
COBpeMeHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHUH JJIs TOMCKA M aHaIM3a YICeOHOM M HaydIHO-ITONYJIIPHON HH(POPMAITUH XUMHUYIECKOTO
coJiepKaHus; (OPMUPOBAHUE W PA3BUTHE y OOYUYAIOMIUXCS acCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHHUS, HAOII0AaTeIbHOCTH,
COOpPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOMMBI, B YaCTHOCTH, IPH TUIAHUPOBAHUU U TIPOBEACHUH XUMHUECKOTO
SKCIICPUMEHTA; BOCIUTAHUE y 0Oydaromuxcs yOe:KIEHHOCTH B T'YMaHHCTHYCCKOW HANpPaBICHHOCTH XUMUH, € BaKHOW pOH B
PEIICHNH TJIOOATBHBIX MPOOJIEM PallMOHAIBLHOTO MPHUPOIONOIL30BAHUS, TIOIOJIHCHUS SHEPIeTHICCKUX PECYPCOB M COXPAHCHUS
IPUPOJIHOTO PABHOBECHsS, OCO3HAHUS HEOOXOJMMOCTH OEPEKHOTO OTHOIICHHS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKKe
PUOOPETEHUS OTBITA MCIIOJNB30BAHUS TIOMYYCHHBIX 3HAHWUW ISl TIPUHATHS TPAMOTHBIX PENICHHA B CHUTYAIHSX, CBS3aHHBIX C
XUMHYCCKUMH SBJICHUSIMHU.

B yueObHOM miaHe cpemHero oOiiero o0pa3oBaHHS TpeaMeT «XuMus» 0a30BOTO YPOBHS BXOIHWT B COCTaB IMPEJAMETHOM
obnactu «EcTecTBeHHO-HAYyUHBIC TPEAMETHI.

OO11ee Yrcio 4acoB, OTBEACHHBIX JIJIS M3yUSHUST XUMUH, Ha 0a30BOM YPOBHE CpEIHEro 00IIero oOpa3oBaHusl, COCTaBIIET 68
yacoB: B 10 kimacce — 34 gaca (1 gac B Hemento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COILEPKXAHUE OBYYEHUA

10 KJIACC
OPI'TAHUYECKAS XUMUSA

Teoperuyeckre OCHOBBI OPraHMYeCKON XUMUU

[Ipenmer opraHnyeckord XUMHUU: €€ BOZHUKHOBCHHUE, Pa3BUTHE M 3HAYCHUE B IMOJYUYEHUH HOBBIX BEIIECTB U MATEPHUAJIOB.
Teopust crtpoeHus opranmueckux coeauHennii A. M. bytnepoBa, e€ ocHoBHBIe moNokeHUsA. CTpyKTypHbIE (QOpPMYIIBI
OPraHMYECKUX BEMIECTB. ['oMoiorus, n3oMepus. XuMUUYECKask CBA3b B OPraHUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPATHBIC CBS3U.

[Ipencrapienue o knaccuUKaMM OpraHUYECKUX BerecTB. HoMeHKIaTypa OpraHM4ecKuX COSIMHEHHM (CHCTeMaThdecKas)
Y TPUBHUAJIbHBIC HA3BAHUS BAXKHEUIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEILIECTB.

DKCIepUMEHTaIbHBIE METO/Ibl M3YUYEHHUSI BEIIECTB U MX MPEBPAICHUI: O3HAKOMIICHUE C 00pa3liaMu OPraHUYECKUX BEIECTB
U MaTepuajgaMy Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYJI OPTaHUYECKUX BEIIECTB, HAOMIOICHUE U ONMCAHUE JIECMOHCTPAIIMOHHBIX
OTIBITOB MO MPEBPAIICHUIO0 OPTAHMYECKUX BEIIECTB IIPU HArpeBaHUU (IIJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM pssl. MeTaH M 3TaH — MPOCTEHINEe MPECTABUTEHN AIKAHOB: (PU3UYECKHUE U
XUMHUUYECKHE CBOMCTBA (peaKkinK 3aMEIICHUS U TOPEHUSI ), HAXO0XKACHUE B MPUPOJE, MOJyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUW PAA. OTWICH W NPONWIECH — MPOCTEUIINE MNPEACTABUTEIN aJIKEHOB:
dbuznYecKre U XMMUUYECKUE CBOMCTBA (peakiuu TUAPUPOBaHUs, FaJOTCHUPOBAHUS, THAPATAIIUN, OKUCICHUS U MOJMMEPU3AIIUHN ),
MOJIyYCHUE U TPUMEHECHUE.

Anxanuensl: Oytaaues-1,3 u metunOyraauen-1,3: ctpoeHne, BAXKHEUIIINE XHMMUYECKUE CBOMCTBA (PEaKIysl TOJTMMEPHU3AIINN ).
[Tomy4yeHrne CHHTETUYECKOTO KayuyyKa 1 PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUM PsAMl. ALECTHICH — IMPOCTEHINUN IMPEACTABUTENIh AJIKHHOB:
COCTaB, CTpOCHHE, (HU3NYECKHE M XUMHUUYECKHE CBOMCTBA (pEeaklMH THAPUPOBAHUS, TrajJOT€HUPOBAHUS, THJpPATAIlMH, TOPEHHUS),
MOJTy4YE€HUE U IPUMEHEHUE.

Apenbl. beH3on: coctaB, crpoeHue, (HHU3MUYESCKHE W XUMHUUYECKHE CBOMCTBA (peakIMu TaJIOTCHUPOBAHUS M HUTPOBAHUS),
MOJIydeHUEe W TpHUMEHEHHe. 1o/1yon: cocmas, cmpoeHue, usuyeckue u Xumudeckue c8oucmsea (peakyuu 2ano2eHupo8anus u



HUMpo8anus), noayuenue u npumerenue. TOKCHYHOCTh apeHOB. ['eHeTHuYecKas CBsI3b MEXKIY YIJIEBOJAOPOAaMH, MPUHAIICKAIIUMU
K Pa3JIMYHbIM KJIaCCaM.

[Ipuponnble UCTOUYHMKM yraeBoAopoAoB. IIpuponnblil ra3 um momyTtHble HeTsHbIe Ta3bl. HedTh u €€ mpoucxoxiaeHue.
Crioco6s1 mepepaboTku He(TH: MEePETOHKa, KPEKUHT (TEPMHUUYECKUN, KaTaTuTHIecKuii), muponu3. [IpoaykTsl mepepaboTku HedTH,
UX [IPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOAYKTHI €0 NepepadOTKH.

DKCnepUMEHTAIbHBIE METOJIbI U3yUYEHHUS BEIECTB U MX MPEBPAILCHUN: 03HAKOMJIEHHE C 00pa3laMu IIacTMacC, KaydyyKoB H
pe3unsbl, kowiekuuu «HepTs» U «Yroapy, MOAETUPOBAHUE MOJIEKYJl YII€BOJOPOAOB U TaJOTE€HONPOU3BOJHBIX, MPOBEIACHHE
IPaKTUYECKON paOOThI: MOTYYEHUE ITHUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnsie 3apaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM IMPOJIYKTa
peaxkiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoaconepskanue oprannyeckue CoeAUHEeHUs

[IpenenbHble OTHOATOMHBIE CHOUPTHI. METaHOI M 3TaHOJ: CTPOCHHE, (PU3NYECKHE M XUMHUYECKHE CBONCTBA (peakuuu C
AKTUBHBIMH METAJUIAMH, TaJOr€HOBOJIOPOJAMHU, TOPEHHE), NMpUMEHEHUE. BoAOpOoIHbIE CBS3M MEXIy MOJEKyJlaMu CIUpPTOB.
JlelicTBue MeTaHOA ¥ ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaTtoMHbI€ CIUPTHI. DTHUIICHIIIUKOIb U TIUIEPUH: CTPOEHHE, (PU3NUEeCKHe U XUMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBHE CO
IIEJIOYHBIMY METaJlJlaMH, KaueCTBEHHasl peaklys Ha MHOTOaTOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. lIpumenenue
TJIMLEPUHA U ATUIECHTJIUKOJISL.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKUE CBOMCTBA. TokcnuHOCTh (peHona. [Ipumenenune denomna.

Anbreruabl U xemowusi. DopMmanblerus, aueTalbIAeTU]: CTpOeHHE, (U3MUYECKHEe W XUMHUYECKHE CBOICTBa (peakuuu
OKHUCJIEHUS! U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyYEHUE 1 IPUMEHEHHUE.

OOHOOCHOBHBIE TIpeAENbHbIE KApOOHOBBIE KHUCIOTHl. MypaBbHHAasT M YKCyCHash KHUCIOTBI: CTpO€HHUE, (u3nyeckue Hu
XMMHYECKHE CBOMCTBA (CBOMCTBa, 00IIKeE s Kjlacca KUCIIOT, peakius sTepudukainun), mojrydeHue u npuMmeHenue. CreapuHoBas
U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KMCIOT. MbTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT, MX
MOIOLIEE NEUCTBHE.

Crnoxupie 3(uUppl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponu3 cioxHbIXx 3¢upoB. XKupsl. ['maponus Kupos.
IIpumenenue xxupoB. bruosornueckas poJib KUPOB.

VYrieBoapl: cocTaB, Kiaccu(UKalus YIJIEBOJIOB (MOHO-, U- W ToJucaxapuibl). ['JI0ok03a — MpOCTEUIIMN MOHOCAaXapH/I:
0COOEHHOCTH CTPOCHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3auMoaelicTBre ¢ ruapokcuaom Meau(Il), okucnenne



aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBIIEHHE, OpOKEHUE TIIIIOKO3bI), HAXOXACHHE B IPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BL.

Kpaxman u memnono3a Kak OpUpoAHbIE moiaumepbl. CTpoeHue Kpaxmajia M LeJUTroyio3bl. DU3HYEeCKHE W XUMHUYECKHUE
CBOICTBa Kpaxmaiia (TUIPOJIN3, KAUECTBEHHAs! PEAKIUS C HOI0M).

OKCIepUMEHTAIbHBIE METOAbl HW3Y4YEHHUs BEIIECTB M MX [PEBpPAlICHUN: TMPOBEACHHE, HAOIIOJIEHUE W ONUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TAHOJA OKCHUIIOM
meu(11)), MHOrOaTOMHBIX CIUPTOB (B3auMojeiicTBUE mHiiepuHa ¢ ruapokcuaoM meau(ll)), anpaerunoB (OKMcIeHUE aMMHUAYHBIM
pactBopoM okcuma cepedpa(l) m rugpokcumom memu(ll), B3ammopeiicTBue Kpaxmalda C HOJOM), MPOBEIACHUE MPAKTHUECKOU
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM IMPOIYKTa
pEeaKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEUIECTB WM IMPOAYKTOB PEAKIIIH).

A3oTcoaeprkanme OpraHnyecKue COeIMHEHUSL.

AMUHOKHUCIOTHl Kak aM(OTepHble opraHudeckue coenuHeHus. dusnueckue M XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha
npuMepe MuiuHa). bruonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTub.

benku kak MpupoJHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAS W TPETUYHAs CTPYKTypa OEIKOB.
XUMUYECKUE CBOMCTBA OCIKOB: THAPOIIN3, ICHATYpAIsl, KAaUeCTBEHHBIEC PEaKIINH Ha OCIIKH.

DKCHEepUMEHTAIBHBIE METOJIbl M3YYEHUs BEUIECTB M WX IPEBpAIlCHHI: HAaOMIOJEHUE U OMNHCAHWE JE€MOHCTPALIMOHHBIX
OTIBITOB: JIeHaTypalus O€JIKOB MpU HarpEBaHUU, LIBETHHIE pEaKLIUU OEJIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHU S

OCHOBHBIE TOHSATHS XHMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJINMEpU3AlUY, CPENHsSs MOJEKyJsspHas Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN —
MOJINMEPHU3ALMS U MOJIUKOHACHCALUSI.

OKCIepUMEHTAIbHBIE METOJIbI W3YYEeHHsI BEUIECTB M WX MPEBpAIICHHI: O3HAKOMJICHHE C 00pasliaMd MPUPOIHBIX H
VCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MexnpeMeTHBIE CBSA3H.

Peanmszannst MeXNpeaMETHBIX CBA3CH IPU H3YyYEHUM OpPraHndeckom xumum B 10 Kilacce OCYHIECTBIIETCS 4Yepes
UCIOJIb30BAaHUE KaK OOIUX ECTECTBEHHO-HAYYHBIX MOHSATUN, TaK WU TOHATUM, SBISIONIMXCS CHUCTEMHBIMH JUJISi OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OO1ue ecTeCTBEHHO-HAayyHble IIOHATHUS: SBJICHUWE, HayuyHbld (akT, TUIOTe3a, 3aKOH, TEOpHs, aHaju3, CHUHTE3,
KJIaccu(pUKaIus, IepuoInIHOCTh, HAOTIOACHHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duszuka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, MOJIEKYyJa, SHEPreTUUYECKU YpOBEHb, BEIIECTBO, TENIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKHUE BETMYMHBI U SAMHHIIBI X U3MEPEHHUS.

buonorus: kinerka, opraHusM, 6uocdepa, 0OMEH BEIIECTB B OpraHuszMe, (pOTOCHHTE3, OMOJIOIMYECKH AKTHUBHBIE BEIIECTBA
(Oenku, yrieBoabl, JKUPBI, GEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, MTOJE3HBIE UCKOTIAEMBIE, TOTTUBO, PECYPCHI.

TexHonorus: IMAIOCBLIC IIPOAYKTEI, OCHOBBI PALIMOHAJIbHOI'O ITMTAHHWA, MOKOIIUC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHC
npenaparsl, MAaTCPUaAJIbl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.



11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XUMMHU

XUMUYECKHH 3JIeMEHT. ATOM. SIJIpo aToMa, U30TOIBI. DJIEKTPOHHAs 000JI0UKa.

DHEpPreTUYecKue YpPOBHH, TOIYPOBHH. ATOMHBIC OpOWTaNH, S-, p-, d- anmemMeHTsl. OCOOEHHOCTH paclpeneeHusT dJIECKTPOHOB 10
opOUTAIIM B aTOMax 3JICMEHTOB MEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAS KOHGUTYpAITUS aTOMOB.

[Tepnonnueckuii 3akoH u llepuonnueckas cucremMa xumuueckux anemMeHToB [[. M. MenaeneeBa. CBs3b NMEpUOIAYECKOTO
3akoHa U Ilepuoguueckoi cucrembl XUMHYeCKHUX 3eMeHTOB JI. . MeHmeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOXKHBIX BEIIECTB I10 IpymIaM U
MepruoiaM. 3HAaYEHNUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BemiecTBa. XHMHUYECKas CBS3b. BUIbI XMMHUYECKON CBsA3M (KOBAJIGHTHAS HEMOJISIpHAS M IOJIsIpHAs, HWOHHAas,
MeTayumdeckas). MexaHu3Mbl 00pa3oBaHMsS KOBAJICHTHOH XWUMHUYECKOHW CBsI3M (OOMEHHBIH W JIOHOPHO-aKIICTITOPHBIN).
BopopoaHas cBs3b. BaleHTHOCTh. DIE€KTPOOTpUIIATEIbHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATHOHBI 1 AHUOHBI.

BemectBa MOJEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa BEMIECTBA. THIIBI KPUCTATUIMYECKUX
pelIE€TOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUIMYECKON PEIIETKH.

[ToHsiTHE O TUCTIEPCHBIX CHUCTEeMaX. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI. MaccoBasi 0151 BEIIECTBA B paCTBOPE.

Knaccudukamms nHeopranmueckux coeauHeHuil. HomeHkiaTypa HeOpraHMUecKMX BemiecTB. [eHeThdeckas CBs3b
HEOPraHUYECKUX BEIIECTB, IPUHAICKAIINX K PA3TUYHBIM KIIACCAM.

Xumnueckas peakuus. Kiaccupukanmss XMMHUYECKMX peaklUUid B HEOPraHMYECKOM M OpraHM4eckoil XuUMHUHM. 3aKoH
COXpPaHEHMS MACChI BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALIEHUS SJHEPTUN NP XUMAYECKUX PEAKLINSX.

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3IndyHbIX (pakTopoB. OOpaTuMble peakiuu. XuMHueckoe paBHoBecue. dakTopsl,
BIIMSIOLIME HA COCTOSTHUE XMMHUUYECKOTO paBHOBecus. [Ipuanmn Jle [llaTense.

Onextponutnyeckas auccouuanus. CuiabHble U cialble 31ekTponuTbl. Cpela BOJHBIX PacTBOPOB BEIIECTB: KHCIaf,
HEUTpasbHas, IEJI0YHas.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIH.

DKclepuMEHTANIbHbIE METO/bl M3yUEHHUsl BEUIECTB M UX MpEeBpalleHuid: JeMoHcTpauus tabnun «llepuoanueckas cucrema
xuMuueckux siementoB JI. WM. MenneneeBay, u3ydeHUE MOJENIEH KPUCTALIMYECKUX PEHIETOK, HAOJIIOJACHUE M OIMCAHHE
JIEMOHCTPALIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE MEPOKCHAa BOJAOPOJA B IMPUCYTCTBUM KaTalau3aTopa, ONpe/ieiieHUe



Cpelbl pacTBOPOB BEIECTB C IMOMOIIbIO YHUBEPCATBLHOTO MHANKATOPA, PEAKIMU MOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUECKON
paboThl «BiusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIUN.

Pacuérnbie 3anaum.

Pacyé€rel mo ypaBHEHUSAM XHMHUYECKUX PEAKLUH, B TOM YHUCIEC TEPMOXUMHYECKUE PACUETBI, PACUETHI C HCIOJIb30BAHUEM
MTOHATHUSL «MACCOBAs JOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramel. Ilonoxenue HemeramnoB B Ilepuoaudeckoint cucreme xumuueckux isneMeHToB . M. MenneneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB. DH3WYECKHE CBOMCTBA HEMETAIIOB. AJUTOTPOIHS HEMETAUIOB (HAa MpUMeEpe KUCIOPOa, CEpHI,
dbocdopa u yriaepona).

XVMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIIOB (TaJIOTEHOB, CEphl, a30Ta, (hocdopa, yriepoaa i KpeMHHS) U UX COeTNHEHUIN
(OKCHI0B, KHCIIOPOJCOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHHUM).

[IprumeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIMHEHUN.

Meramibl. Tlonoxxenne mertamoB B Ilepuonnyeckoit cucteme xummudeckux sneMeHToB JI. M. MenneneeBa. OcoOeHHOCTH
CTPOCHHUS DJCKTPOHHBIX 000704YeKk aTroMoB MeTamuioB. OOmme ¢u3ndeckue cBoicTBa MeTauioB. CIUTaBbl  METAILIOB.
DIIEKTPOXUMHUYECKUN PAJT HANIPSIKEHUI METaJIJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJIOB (HATpUM, Kaaui, KaJabllMi, MarHUH, aJIOMUHUN, [IUHK, XPOM, KEJI€30, ME/b) U
VX COCMHCHUMU.

OO0mme criocoObI MOMy4YeHUsT METATOB. [[puMeHeHEe METaIOB B OBITY M TEXHHKE.

DKCNEPUMEHTAIbHBIE METOAbl M3YYCHHMS BEIIECTB M WX IPEBPAIICHUN: W3YyYCHUE KOJUICKIMH «MeTalibl U CIUIaBbLY,
00pa3lioB HEMETAIJIOB, PEUICHUE AKCIIEPUMEHTAIbHBIX 3a/1ay, HAOJIOJICHUEe U OINMCAHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX
OMBITOB (B3aMMOJICUCTBUE THUJPOKCHJA ATIOMUHUS C PACTBOPAMU KHUCIOT W MIEIOYEeH, KaueCTBEHHbIC PEaKIIMM Ha KaTUOHBI
METAaJIJIOB).

Pacuérnbie 3anaum.

Pacuétel macchl BemiecTBa WM 00bEMa Tra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO W3
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, PACUETHI Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MIPOAYKTOB PEAKIINH, €CIIU OJHO U3 BEIIECTB
MMEET MPUMECU. XMMHUS U KU3Hb

Ponp xumun B oGecrieueHnu SKOJIOTHYECKON, SHEPTeTHIECKON M MUIIEBON 0€30MacHOCTH, Pa3BUTHH MeAUIUHEL. [loHSITHE O
HayYHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[Ipencrapnenns 06 0ONTUX HAYIHBIX MTPUHITUTIAX MPOMBIIIIICHHOTO MOTYYCHHUS BAXKHEHIIINX BEIIECCTB.



YenoBek B MUpE BELIECTB U MAaTEPUAIIOB: BAKHEUIINE CTPOUTENIbHBIE MaTEpUaibl, KOHCTPYKLIMOHHbIE MaTEpHalbl, KPaCKH,
CTEKJIO, KEpaMHKa, MaTePHAIIBI JIJIs SJICKTPOHUKH, HAHOMAaTEPHAaJIbl, OpraHMYECKUE U MUHEpaJIbHbIC yI0OpEHHUSL.

XuMus U 3I0pOBbE YEJIOBEKA: MIpaBUila UCIOIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, NpaBuiia 0€301acHOr0 UCIOIb30BaHUS
npenapaToB OLITOBOW XUMHUU B TTIOBCETHEBHOM KU3HMU.

MexnpeMeTHBIE CBSA3H.

Peanu3zanus MeXIpeaMETHBIX CBA3EH MpHU W3YYEHHH OOIEeH M HeopraHM4ecKor XuMuu B 11 Kiacce ocyliecTBIsSETCS yepes
UCTIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA, TaK W TOHITHHA, SBISIOMUXCS CHUCTEMHBIMH ISl OTACIBHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI'0 1IUKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE IOHATHSA: HAy4dHbIM (akT, runores3a, 3aKOH, TEOpHUs, aHAIU3, CUHTE3, KiIaccupukarus,
NEPUOANYHOCTD, HAOIIOIEHNE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHNUE, SIBICHHUE.

@usuka: Marepus, DHEPIrus, Macca, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIN, PAJAMOAKTUBHOCTb, MOJEKYJA,
HHEPreTUYECKUN YpOBEHb, BELIECTBO, TEIO0, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3UUECKHE BEJIMYMHBI U €IUHUIBI MX
U3MEPEHUS, CKOPOCTb.

Bbuonorus: knerka, opraHu3M, 3KocucTeMa, Onocdepa, Makpo- 1 MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE TOPO/IbL, OJIE3HBIE UCKONIAEMBbIE, TOILIUBO, PECYPCHI.

TexHosorus:  XUMHYECKass  IIPOMBIIUIEHHOCTb,  METAJLUIYPIHs,  INPOU3BOACTBO  CTPOUTEIBHBIX  MaTEpPHAIOB,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, MHILEBAas MPOMBILUIEHHOCTh, (apMaleBTUYeCKas MNPOMBIILIEHHOCTb, ITPOU3BOACTBO
KOCMETHYECKUX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MAaTEPUAJIOB, JJIEKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.

[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMUWN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHnaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYYAIOUIMMHCS MPOrpaMM CpPEIHEro OOIIero
o0Opa3oBaHus (JIMUHOCTHBIM, METAIIPEAMETHBIM U MpeAMETHBIM). HayuHO-MeTOqn4YecKoil OCHOBOM ISl pa3pabOTKH MJIAHUPYEMBIX
PE3yJIbTaTOB OCBOCHUSI POTrpaMM CPEAHETO 0011ero 00pa3oBaHUsl SIBISETCS CUCTEMHOACATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-IESTEIBHOCTHBIM MOJIXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IpeIMeTa
«XUMUs» Ha YPOBHE CPETHETO 00IIero 00pa30BaHus BbIICICHBI CICIYIOIINE COCTABIISIONINE:

OCO3HAaHHUC O6y‘laIOHII/IMI/ICSI pOCCHﬁCKOﬁ Fpa}I(IIaHCKOP'I HIACHTUYHOCTHU — I'OTOBHOCTH K



CaMOPAa3BUTHUIO, CAMOCTOSITEIHbHOCTA U CAMOOIIPEICTICHUIO; HAIMYUE MOTUBAIIMU K O0YyUECHHUIO;

[[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TMYHOCTH Ha OCHOBE KJIFOUEBBIX
[EHHOCTE U UCTOPUUYECKUX TPaIULIUNA 0a30BOM HAYKH XMMHUHU; TOTOBHOCTHh U CIIOCOOHOCTH O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS B
CBOCU JEATEIbHOCTH I1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIMMH IIEJIOCTHOM CHCTEME XHUMHYECKOro 00pa30oBaHMUS;
HaJIM4YKe MTPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH L[EIH U
CTPOUTD KU3HECHHBIE IIAHBI.

JIMIHOCTHBIE PE3yNbTaThl OCBOSHUS TIpeaMeTa «XHMHS» JOCTUTAIOTCS B EIWHCTBE YYEOHOM W BOCHHUTATECIBHOU
JEATETLHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHA U HJCalaMU
POCCHICKOTO TPaKJaHCKOTO0 OOIIECTBA, MPUHATHIMH B O0OIIECTBE HOPMaMU M MPaBWIAMHU TOBEACHHS, CHOCOOCTBYIOIIUMU
IpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBIICHUS JTMYHOCTH 00YJArOIITHXCSI.

JIMIHOCTHBIE PE3yJNbTaThl OCBOCHUS TpeaMeTa «XHMHs» OTpakaroT C(POPMUPOBAaHHOCTH OMbBITA ITO3HABATEIHHOU U
MPAKTUYECKOH JCSITEIILHOCTH 00YyYarOIIUXCs 10 Pealiu3allii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

OCO3HaHUSI O0YYAIOITUMHUCS CBOMX KOHCTUTYIITMOHHBIX MTPaB U 00SI3aHHOCTEH,

YBAXKEHUS K 3aKOHY W IIPABOIOPAJIKY;

MIPEJICTABIICHUS O COLMAIIBHBIX HOPMax U IIPaBUJIaX MEXKIIMYHOCTHBIX OTHOLLICHUH B
KOJUIEKTUBE; TOTOBHOCTH K COBMECTHON TBOPUYECKOM JACATEIBHOCTU IIPU CO3/IAHUU YUESOHBIX
MIPOEKTOB, PEIICHUN YUYEOHBIX M MMO3HABATEIIbHBIX 33/1a4, BHIMOJTHEHUN XUMHUUECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U
IIPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI
JPYTHUX MIPU aHATA3E PA3TMYHBIX BUIOB YICOHON ACATEIHPHOCTH; 2) MATPHOTHYECKOT0 BOCIIUTAHMSA: IICHHOCTHOT'O OTHOIIICHUS K

VMCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMHH;, YBaXXEHUSI K TMPOIECCY TBOPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOIO MPUMEHEHHUS XMMHUHU, OCO3HAHUS TOTO, UTO
JOCTUKEHUS HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOICHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBLHBIX MTOMCKOB, MTOCTOSIHHOTO TPY/1a
YYEHBIX U IPAKTUKOB; MHTEPECA U IMO3HABATEIIbHBIX MOTUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIIN3E
uH(OPMAITH O TTEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTCUECTBEHHOU XUMUM; 3) TYXOBHO-HPABCTBEHHOT' 0

BOCIIUTAHUSA: HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHUS,

CIIOCOOHOCTH OLIGHUBAaTh CHUTYallUH, CBSI3aHHbIE C XUMHUYECKUMHU SBJICHHUSIMH, M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; FOTOBHOCTU OLICHUBATH CBOE IMOBEICHUE U ITOCTYIIKM CBOUX
TOBAPUIIEN C MO3ULIHI



HPaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3TUX IIOCTYIIKOB;
4) popmMupoBaHMs KYJbTYPbI 310POBbSI:
NOHMMAaHUS LICHHOCTEH 310pOBOro 1 6€301macHoro oopasa Ku3HHU, HE0OX0IUMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PM3MYECKOMY M TCUXHMYECKOMY 3/I0POBBIO; COONIOACHHS MPaBHI 0€30MacHOro
oOparlieHusi C BeIecTBaMu B OBITY, TOBCETHEBHOM
YKU3HU U B TPYJIOBOH JI€ITEIHOCTH; MOHUMAaHUS EHHOCTH NMPAaBUJ HHAUBUAYAJIbHOTO M KOJUIEKTUBHOI'O O€30MMaCHOT0
NOBEJCHUS B CUTYALMAX, YTPOKAOIINX 30POBBIO U KU3HHU JIOJAEH; OCO3HAHUS ITOCJIEICTBUI U HENIPUSATUS BPEIHBIX ITPUBBIUYEK
(ynotpebneHus aikorods,
HapKOTUKOB, KypeHus);
5) TpyA10BOI0 BOCIIUTAHMSI:
KOMMYHHUKATUBHOU KOMIIETEHTHOCTHU B y4€OHO-UCCIIEJ0BATENbCKOM A TEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYrUX BUAAX ACSITEIbHOCTH; YCTAHOBKY HAa aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX
3a/1a4 COLMAIILHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbl); HHTEPEca K MPaKTUYECKOMY H3yUeHUI0 Ipodeccuil pa3indyHOro poja, B TOM
qHClIe Ha
OCHOBE NMPUMEHEHHUS PEIMETHBIX 3HAHUH 110 XUMUU; YBAKEHHUS K TPYAY, JIOIAIM TPyJa U pe3yJbTaTaM TPYJIO0BOU N€ATEIbHOCTH;
TOTOBHOCTM K OCO3HaHHOMY BBIOOpY WHAMBHyaJbHOM TpaeKTopun oOpa3oBaHus, Oyaymield mpodeccuu U pealn3aluu
COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C y4ETOM JMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, WHTEPECOB M MOTPEOHOCTEH
oO11ecTBa; 6) 3K0JOrH4eCKOro BOCHUTAHNSA : SKOJOTHUECKH 11€JIECO00Pa3HOro OTHOIIEHHUS K IPUPO/IE, KaK UCTOUHUKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;
MOHUMAaHUS  TJI00aJbHOTO  XapakTepa  JIKOJOTHYECKUX  IpodieMm, BIIUSTHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHON Cpenbl; OCO3HaHUsl HEOOXOJUMOCTH HCIOJIb30BaHUS
JOCTH)KEHU XUMUU JJI PELICHUS
BOIIPOCOB PallMOHAJIBHOTO MPUPOIONOJIB30BaHMs; AKTUBHOIO HENPUATHS JEHCTBUNA, IPUHOCAIIUX BPEJ OKPYKAIOIIEH TPUPOJHON
cpene, yMEHUs MPOrHO3UPOBATh HEOIArONMPUATHBIE 3KOJIOTHYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUIA U MPEIOTBPAILATh
UX; HaJU4Msl Pa3BUTOrO DSKOJOTMYECKOIO0 MBIIUICHHS, HKOJIOTMYECKOM KYJBTYPhl, OIbITA JESITEIBHOCTH 3KOJIOIHYECKOU
HaIlpaBJI€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B IO3HABaTEIbHOW, KOMMYHHMKAaTUBHOM M COLIMAJIIBHOM IIPAKTHUKE,
CHOCOOHOCTH U YMEHMSI aKTUBHO MTPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOTI'0 MIO3HAHMS:



c(OpMUPOBAHHOCTH MUPOBO33PEHHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKU U OOIIECTBEHHON MPAaKTUKH; IMOHUMAaHUS CHEUM(PUKU XMMHUU KaK HayKH, OCO3HaHHs €€ posiu B (pOpMHpPOBaAHUU
paIoHaIbHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU 1IETIOCTHOTO MPEICTaBICHUS 00 OKPYXKAIOIIeM MUpPE KaK O €UHCTBE MPUPOIBI U
4eJI0BEKa, B IO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEN U pellIeHUH NMPoOIeM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS; YOS KIEHHOCTH
B 0CO00OH 3HAYMMOCTH XMMHHU JJIi COBPEMEHHOM LMBWIM3ALMU: B €€ TYMaHUCTHMYECKON HAIPaBIEHHOCTH U BAXKHOM pOJIM B
CO3/IaHUM HOBOW 0a3bl MaTepHaTbHOM KYJIbTYpPbI, PEIICHUU TIOOATBHBIX MPOOJIEM YCTOWYHMBOTO DPA3BUTHS YEIOBEYECTBA —
CBIPBEBOM, HIHEPreTUUECKOM, MHIIEBOH M HSKOJOTHYECKOW OE30MaCHOCTH, B PA3BUTUM MEIHUIMHBI, OOECIICUEHUH YCIOBHMA
YCIIEIIHOTO TPyJAa M 3KOJOTMYECKHM KOM(MOPTHOM >KM3HM Ka)XXIOro YiI€Ha OOIIEeCTBa; €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH:
NOHUMAaHUSl CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJb30BAaTh MOJYy4aeMbIe
3HAHUS /IS aHalu3a M OOBSICHEHUS SIBICHHUM OKPYXAIOIIETO0 MHpa M TPOUCXOASIIUX B HEM HW3MEHEHUH, YMEHHs [enaTb
00OCHOBaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAay4HbIX (PAaKTOB U MMEIOUIMXCS JTaHHBIX C IEJIbIO MOJyYEHHUsI TOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTH CaMOCTOATEIHHO UCTIOIB30BaTh XUMUYECKUE 3HAHUS IS PEIICHUS
npobsieM B pealbHbIX KU3HEHHBIX CHUTyallUsX; HMHTEpeca K [O3HAHHWIO U HCCIeA0BATEIbCKOM

NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHIO M CaMO0OPa30BaHUIO, K aKTUBHOMY TOJTYYCHUIO HOBBIX 3HAHUH
IO XMMHU B COOTBETCTBHUHM C KH3HEHHBIMH MOTPEOHOCTSMH; HHTepeca K OCOOCHHOCTSIM TpyAa B pa3inuyHbIX chepax
pohecCUOHATFHON e TEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHUS Y4YeOHOro MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrOo O00Iero oOpa3oBaHUS
BKJIFOYAIOT:

3HaUYUMBbIE ISl (DPOPMUPOBAHUS MHUPOBO33PEHUS OOYHAOIIMXCS MEXAUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOILIEHAYyYHbIE
HNOHATHS, OTPAYKAIOLIUE LETOCTHOCTh HAYYHOW KapTUHBI MUpa U CclieUu(UKY METOA0B MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIIECTBO, SHEPTHs, SIBICHUE, TPOLIECC, CUCTEMa, HAY4HbIN (aKT, MPUHIIHUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHusl, UCCIIe0BaHNE, HAOIIOACHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYTHUE);

yYHUBEpCaJbHbIe y4eOHbIE JIeHCTBUS  (MMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, DETYJSATUBHBIC), OOCCIEUNBAIOIINE
dbopMupoBaHre (QPyHKIMOHAIBHONH TPaMOTHOCTH W COIMAIBHON KOMIIETEHIIMH OOYyYaloIIUXCs; CHOCOOHOCTh OOYYaroImmXcCs
UCIIOJIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMUS W YHHUBEpPCAIbHbIE Y4YEOHbIE JEHCTBUS B
ITO3HABATEJIbHON U COLMAJIbHOM ITPAKTHUKE.



MeramnpeaMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATHHBIMHU YYCOHBIMU MTO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMU
U PETYJISITUBHBIMU JACHCTBUSIMU.

OBJaieHne yHUBEPCAJbHBIMHU YU€OHBIMH MO3HABATEIbHBIMHY J1€ICTBUSIMU:

1) 6a30Bble JIOrHYEeCKHeE IelCTBHS:

CaMOCTOSTENIbHO (POPMYITUPOBATH U aKTYaJIU3UPOBAThH MPOOIEMY, BCECTOPOHHE €€

paccMaTpuBaTh; ONPEACIIATH LEIH IeITEIbHOCTH, 33/1aBasi HapaMETPbl U KPUTEPUH UX TOCTUKECHHUS,
COOTHOCHUTh PE3YJbTAThl JIEATEIBHOCTH C MOCTABIECHHBIMU LIEJISIMU; UCIOJIB30BATh MIPU OCBOCHUU 3HAHUW MPUEMBI JOTHYECKOTO
MBIIIICHUSI — BBIJEATh XapaKTEPHbIC MPU3HAKHU MOHSITUN W yCTAHABJIMBATh UX B3aUMOCBS3b, MCIOJBb30BAaTh COOTBETCTBYIOIIUE
MOHATHUS I OOBSICHEHHSI OTACIBbHBIX (PAKTOB W SIBJICHUH; BBHIOMpATh OCHOBAHUS W KPUTEPHUH VIS KiIaCCHU(UKAIIUU BEIICCTB H
XUMHUYECKUX
peaKkuuii; yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY M3YYa€MbIMH SIBIICHUSIMU; CTPOUTH JIOTUYECKUE PACCYKIICHHS
(MHAYKTUBHBIC, JACAYKTUBHBIC, MO AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B pPAaCCMATPUBAEMBIX SIBICHUSIX,
(GbopMyIIUPOBATH BHIBOABI U 3aKJIFOUECHUS; IPUMEHSITh B MPOIIECCE MO3HAHUS, UCTIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPa3OBBIBATH MOJICNBHBIC MPEJICTABICHUS — XMMHYECKHN 3HaK (CHUMBOJI) JJIEMEHTA, XUMUYECKas
dbopmMmyra, ypaBHEHHE XUMHUYECKOW PEAKIIMU — TPHU PEIICHWH yYeOHBIX TMO3HABATEIHHBIX M IMPAKTHYCCKUX 3a/ad, MPUMEHSTH
Ha3BaHHbIE MO/JICJIbHBIE TPEACTABICHUS JI BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3yYa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a3oBble HCCIEA0BATEIbCKHE JEHCTBHUSA: BJIaJETh OCHOBAMHU METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKHUX
peakiuii; popMyIupoBaTh 1SN U 3a]]a4u UCCIIe0BaHUs, UCIIOIL30BaTh MOCTABICHHbBIC U CAMOCTOSTEILHO CHOPMYIUPOBAHHBIC
BOIPOCHI B KAUYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI /111 (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUM; BIaICTh HABBIKAMHU CAMOCTOSATEIILHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOaTh 32 X0JI0OM MPOIECCa, CAMOCTOSTEILHO MPOTHO3UPOBATH €r0 PE3YJIbTaT,
dbopmynrpoBaTh 0000IIEHHS U BHIBOBI OTHOCUTEIHHO IOCTOBEPHOCTHU PE3YyJIbTATOB UCCIIEIOBAHUS, COCTABISATH 00OCHOBAHHBIN
OTUYET O MPOAETIaHHOHN paboTe; MPHOOPETATH OMBIT YICHUIECKON HCCIEIOBATEIHCKOM M MPOSKTHOMN JACSITSIIBHOCTH,

MPOSBJISITH CITIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJIBHOMY IMOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/iad, MPUMEHEHHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS.

3) pabora c nuHpopmanmei:
OPHUEHTHUPOBATHCS B PA3TMYHBIX HCTOYHUKAX HHGOPMAIHNH (HAyIHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUUECKOTO COJICpXaHUs, CIIpaBOYHbIE 1MocoOusi, pecypchl MHTepHeTa), aHaIu3upoBaTh UHPOPMAIIUIO PA3THUUHBIX
BUJIOB U (OPM MPEJCTABICHUS, KPUTUUECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH; (POPMYIUPOBATH 3aMPOCHl U
MPUMEHSTh PA3TMIHBIE METOIBI TIPH ITOUCKE U 0TOOPE



nHpopManu, HEOOXOAUMOW I BBIMOJHEHHS YyYeOHBIX 3aJad OMNpeAeAEHHOr0 THIA; IPUOOpPETaTh OMBIT HMCIOJIB30BAHHS
nH(OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUN
Y Pa3INYHBIX TTOMCKOBBIX CUCTEM; CAMOCTOSITEIIBHO BEIOMPATh ONITUMAIbHYIO (hOpMY TIpEICTaBICHUS HHPOPMAITUN
(cxembl, rpaduKy, JUArpaMMbl, TaOJUIIbI, PUCYHKH U JPYTHE); UCTOIb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEJCTBA MPU PabOTE C
XUMUYECKON HMH(pOpMAIUEH: MPUMEHATh MEXIpEeIMETHbIC ((PuU3nUeckrne W MaTeMaTHYeCKHe) 3HAKM W CHUMBOJIBIL, (OPMYIIBI,
a00peBuaTypbl, HOMEHKJIATYPY; UCIIOJIB30BaTh U MPEe0OPA30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPeACTBa HArIHOCTH. OBJIageHue
YHHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeCTBUSIMU: 33/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOM TEMBI B XOJC JHAJIOTa
/U
JMCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYyIHpPOBATH CBOM TPEIIOKEHUS OTHOCUTEIHHO BBITIOJHEHHUS TPEIOKEHHON 3a/1aqu;
BBICTYNIaTh C IPE3CHTAIMEN PE3YJIbTATOB MO3HABATEIIBHOM JIESITEIbHOCTH, IMOJYYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO
CBEPCTHHKAMH TIPH BBITIOJTHEHUH XHMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCICAOBAHHUIO CBOMCTB M3Y4aeMBIX
BCIIECTB, pealn3aluyd y4eOHOro TpoekTa M (HOpPMYIHUPOBATh BBIBOABLI MO pe3yibTaTaM IMPOBEAEHHBIX HCCICAOBAHUN ITyTEM
COTJIaCOBaHUS TIO3MIIMH B XoJe OOCyXJeHuss uW oOmeHa MHEHHAMU. OBJIajJleHHEe YHUBEPCAJbLHBIMU PeryjasiTUBHBIMH
JeHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh W OCYIIECTBIISITh CBOK) ITO3HABATEIBHYIO NESATEIBHOCTh, ONpEACisis €€ LeId W 3aJayd,
KOHTPOJIMPOBATh U IO MEpPe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii aJrOpUTM JSUCTBUN MPH BHITIOTHEHUH YYCOHBIX U
WCCIICIOBATEILCKUX 3aJ1ad, BHIOMpaTh HambOosiee A((PEKTUBHBIN CHOCOO WX pEHICHUS C YYETOM IONYYCHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIUIX; OCYIIECTBIATH CAMOKOHTPOJIb CBOEH JEITEIbHOCTH HA OCHOBE CaMOaHAJIN3a U

CaMOOLICHKHU.
NPEAMETHBIE PE3YJIbTATBI
10 KIIACC

[IpenMeTHbIE pe3yapTaThl OCBOEHU Kypca « OpraHndecKas XUMHUs OTPaKaroT:

c(OpMUPOBAHHOCTH NMPEACTABICHUN O XUMHUUECKON COCTaBISIONIEH €CTECTBEHHO-

HAyYHOW KapTUHBI MHUPA, POJIM XUMHUHU B TIO3HAHUU SBIICHUU TIPUPOLI, B (HOPMUPOBAHUH MBITIUICHHUSI U KYJIbTYPHI JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAUMOM /IJIsl PEIICHUS MPAKTHUECKUX 33719 U HKOJIOTMYECKH 000CHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM Cpele; BIAJCHHE CUCTEMOM XUMHUYECKUX 3HAHMHM, KOTOpPAas BKJIKOYAECT: OCHOBOIIOJIATAIOIIUE
NOHATHA (XMMHYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAs 00OJOYKa aTroma, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTD,



XUMHYECKasi CBs3b, CTPYKTypHas ¢opMmyna (pa3BEpHyTas U COKpal€HHas), MOJIb, MOJIApHAas Macca, MOJISIPHBIM OO0BEM,
YIJIEPOJHBIN CKeNeT, (PyHKIHOHANbHAs TpyNIa, paguKkall, U30MEPHs, U30MEPbI, TOMOJIOTHYECKHI Psill, TOMOJIOTH, YTI€BOAOPOIbI,
KHUCJIOPOJI M a30TCOJIEpIKAIE€ COEIMHEHUS, MOHOMEp, IOJHUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS);
TEOPUH U 3aKOHBI (Teopus CTPOEHHs opraHudeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEpPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIXKAIMe B OCHOBE IIOHUMAHMS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DAKTOJOTHYECKHEe CBEIEHUS O CBOICTBaX, COCTaBe, MOJIYYECHHH U 0O€30mMacHOM
UCTIONb30BaHUU BAXXKHEWUIINX OPTraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOW IEATEIHHOCTH YeJIOBeKa; C(HOpMHpPOBAHHOCTH
YMEHHU BBISBIISATh XapaKTEPHBIC PU3HAKU TOHATHU,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIINE MOHATHSA IIPU ONMCAHWM COCTaBa, CTPOCHUS M IPEBPALCHUAN
OpPraHMYECKHUX COEIUHEHHH; CPOPMUPOBAHHOCTh YMEHUM HCIHOJb30BaTh XHUMHYECKYIO CHMBOJMKY JJIsi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamiéHHOW) (OpMysd OpraHMYECKHX BEIIECTB U YPAaBHEHUN XUMHYECKHX
peaKuMii, U3roTaBIMBaTh MOJEIN MOJIEKYJ] OPraHWYECKHX BELIECTB JUI WJUIIOCTPALMHA UX XUMHUYECKOTO M IPOCTPAHCTBEHHOIO
CTPOEHH;

cOPMUPOBAHHOCTh ~ YMEHMM  yCTaHaBIMBATh  IPHUHAJJIEKHOCTD W3YYEHHBIX
OpPTaHMYECKUX BEIECTB IO MX COCTaBY U CTPOCHHIO K OMPEACIEHHOMY KJIacCy/TpyIIe COeAMHEHUHN (YTIeBOAOPOIbI, KUCIOPO U
a30TCoJIepKalllNe COEIMHEHMsI, BBICOKOMOJIEKYJISIPHbIE COEMHEHMS), JaBaTh UM HAa3BAHMS M0 CHCTEMATHYECKOW HOMEHKJIAType
(IUPAC), a Ttaxxe NpUBOAMTH TPUBHAJbHBIC Ha3BaHUS OTIEIbHBIX OPraHMYECKUX BEUIECTB (3TUJICH, MPOMMWIEH, aleTHJIEH,
STHJICHTJIUKOJIb, TIHIEPUH, GeHOI, (OpMaIbAETH/, alleTalbICTHI, MypaBbHHASI KUCIIOTA, YKCYCHAsl KICIIOTA, OJICMHOBAs KUCIIOTA,
CTeapuHOBasl KHCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LEJUI0J03a, TIULUH); CPOPMUPOBAHHOCTb YMEHHUS ONPEIENSITH BUIbI
XUMHYECKOM CBSA3U B OPTraHUYECKHUX
COETMHEHMSIX (OIMHAPHBIE U KPATHBIE); CPOPMUPOBAHHOCTh YMEHHUS IPUMEHATD MOJI0KEHUS TEOPUH CTPOEHUSI OPraHUYECKUX
BeniecTB A. M. ByTtiepoBa aiist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MaCChI
BElIECTB; C(HOPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA THUIIMYHBIX
IPEACTABUTENICH PaA3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATWJIEH, MPONWIEH, aleTWieH, OyraaueH-1,3,
MeTwiI0yTagueH-1,3, 0eH307, METaHOJ], 3TaHOJ, 3TUJICHIJIMKOJb, TNIMUEPHUH, (DEHOJ, aleTalbJeruj]l, MypaBbUHAas U YKCYyCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmaj, LEJUII0JI03a, aMUHOYKCYCHAasl KHUCIIOTa), WUIIOCTPUPOBATh I'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUi C UCIIOIb30BAHUEM CTPYKTYPHBIX (DOpMYIT; cPOPMUPOBAHHOCTD YMEHHS
XapaKTepu30BaTb HCTOYHHMKHU YIJIEBOJOPOJHOTO ChIpbsi (HE(Th, NPUPOAHBIN Ta3, Yrojb), CHOCOOBI HMX TNEpepabOTKU U
PAaKTHYECKOe MPUMEHEHHE MPOAYKTOB MepepaboTKu; cHOPMUPOBAHHOCTh YMEHHUM MPOBOAMUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU MO H3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIINH); CPOPMUPOBAHHOCTh YMEHHI BIJIaJIETh CUCTEMOM 3HAHUI 00



OCHOBHBIX METOJ1ax HAyYHOT'O IMO3HAHHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUYE€HUHU BELLIECTB U XMMHUUECKUX sIBJICHUH (HaOIr0AeHHE,
U3MEpPEHHE, SKCIEPUMEHT, MOJEIMPOBAHKE), HCIONb30BATh CHCTEMHbIE XWMHUYECKHE 3HAHUA I TPUHATHS PELICHUN B
KOHKPETHBIX U3HEHHBIX CUTyallUsX, CBA3aHHBIX C BEIIECTBAMHU M MX NPUMEHEHHEM; C(POPMUPOBAHHOCTb YMEHUH COOJIIO/IaTh
IpaBmia MOJB30BAHUS XMMHYECKON TOCYI0N U JTabOpaTOpHBIM 00OpYyIOBaHHEM, a TakKe MpaBHiia 0OpalleHus C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIUSMU IO BBIIIOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX ONBITOB; C(HOPMUPOBAHHOCTh YMEHUN IJIAHUPOBATH
Y BBINOJHATh XUMHUYECKUW SKCHEPUMEHT (NPEBpAllleHHs] OPraHMYECKUX BEIIECTB IMPU HArpeBaHUM, IOJYYEHUE ATUIIEHA H
U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIUM OPraHUYECKUX BEIIECTB, IEHATypalis OCJIKOB IIPU HArPEBaHUH, LIBETHbIC PEAKIINH
O€JIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKU O€30MACHOCTH IPU OOpAIEHUH C BEIIECTBaMU U Ja0OpaTOpHBIM 000pY10BaHUEM,
NPEACTABIATh PE3YyNbTaTbl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3aluCH YpPAaBHEHH COOTBETCTBYIOLIUX pEAKIHUl H
(opMyIMpOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB; CPOPMUPOBAHHOCTh YMEHUN KPUTHUYECKU AHATU3UPOBATH XUMUYECKYIO
uHbOpMAIIMIO, TIONyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoil wuHpopmanuu, HWMHTepHET ©  JIpyrux);
c(OpMUPOBAHHOCTh YMEHUH COOJIIOIaTh IIPABUJIA SKOJIOTUYECKH 1I€JIECO00Pa3HOrO

NOBEJICHUSI B OBITY M TPYJIOBOM NEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 3JJ0POBbS M OKPYXKAIOIIEH HPUPOIHON cpenbl,
OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA JKMBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX BEUIECTB, IOHUMAsl CMBICIH MTOKa3aTells
[TAK, nosicHATh Ha MpUMeEpax crnocoObl YMEHBIICHUS U IPEIOTBPALICHHS UX BPEIHOTO

BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA; 111 00y4YaroIIMXCsl C OFPaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbS: YMEHUE TPUMEHSTh

3HaHHUA 00 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BELIECTB M XMMMUYECKUX SBJICHMM; IJs CIENbIX U CIa00BUASAIINX
00yJaroluXxcsi: yMEHHE UCTI0Ib30BaTh Pesibe(hHO-
TOUYCUHYIO cUcTeMy o0o3HaueHui JI. bpaiins ni1s 3anucu XumMudeckux Gopmyit.

11 KJIIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHu4ecKasi XUMHsD) OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: O XUMUYECKOM COCTaBIIAIONICH €CTECTBEHHO-

HAyYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUU TIPUPOIBI, B (HOPMUPOBAHUM MBIIUICHUSI U KYJIBTYPbI JIMYHOCTH, €€
(GyHKIMOHATBHOM IPaMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS MPAKTUYECKUX 3a7a4 U SKOJOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBbIO U IPUPOIHOM Cpejie; BIAJEHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIMOJIAraroline
MNOHATHUS (XUMUYECKUN DJIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIEKTPOHHBIE OpOUTAIN aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN
00bEM, BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUUYECKas CBSI3b (KOBAJICHTHAs, MOHHAS, METaJUTMYeCKasl,
BOJIOPOJIHAS), KpUCTA/UTMYECKass pemerka, THUIBl XUMUYECKUX PEaKlui, pacTBOp, DJIEKTPOJIUTHL,  HEIJIEKTPOJIUTHI,



AIIEKTPOJIUTHYECKAST TUCCOIUAIINSA, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOW PEAKIMU, XUMUYECKOE PABHOBECHE);
TEOPUU U 3aKOHBI (TEOpHUS AIEKTPOJUTHUYECKOM Iuccouualuu, nepuoauyeckuit 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpAIICHUS YHEPTUU NMPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
SA3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUSI MPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM,
(baKTOJOTHYECKUE CBEJCHUSI O CBOMCTBAx, COCTaBe, MOJYyYEHUU M O€30MaCHOM HCMOJIb30BAHUM BAKHEWUIIMX HEOPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUICCKOMN
NEATEIIbHOCTH YeJIOBEKA; CPOPMUPOBAHHOCTH YMEHUH BBISBIISATH XapaKTePHbIC MPU3HAKU TTOHITHH,
YCTaHABJIMBAaTh MX B3aMMOCBSA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS MPU ONMMCAHUU HEOPraHUYECKUX BEIIECTB M UX
MpeBpaIIeHid; cHOPMUPOBAHHOCTh YMEHUHN HCIOIB30BaTh XUMUYECKYI0 CHMBOJHMKY JJIsi COCTaBJICHHS (DOpPMYJS BEIIECTB M
ypaBHEHUN XHUMHUYECKMX peakuuid, cuctematudeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHHS OTICIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIil ra3, yriIeKUCIbIN ra3, aMMHaK, raiéHasi U3BeCTh, Heram€éHasi U3BeCTh, MUThEBAs COJIa, MTUPUT
¥ ApyTHE);

c(hOpPMHPOBAHHOCTh YMEHHH OMPEACISITh BAJEHTHOCTh U CTETICHh OKHUCICHUS XUMHYCCKHX DJIEMCHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, BHUJ XHUMHUYECKOW CBsA3M (KOBaJCHTHAs, MOHHAs, META/NIMYECKasi, BOJOPOJHAsI) B COCAUHEHUSAX, THUI
KPUCTAJTMYECKON PEMIETKM KOHKPETHOIO BElIEeCTBa (aTOMHAs, MOJEKYJsSpHasi, MOHHAs, METAJUIMYEecKas), XapakTep cpeinbl B
BOJAHBIX PACTBOpax HEOPTraHMYECKUX COCIWHCHUU; CPOPMHUPOBAHHOCTh YMCHHM  YCTAHABIIMBATh TMPHUHAJIC)KHOCTD
HEOPraHUYECKHUX
BEIIECTB M0 UX COCTaBY K OIMpeIeIEHHOMY KJIacCy/TpyIIie COeIMHEHU (TIPOCThIE BEUIECTBA

— METaJUTbl U HEMETaJUIbl, OKCHJbI, OCHOBAHMS, KHCIOTHI, aM(QOTEpHbIE THUIPOKCHUIBI, COJIM); CHOPMUPOBAHHOCTH YMEHUUH
pacKpbIBaTh CMBICI Iieproanyeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBAThH €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TPOTHOCTHUYECKYI0 (YHKINH;, C(HOPMHPOBAHHOCTH YMEHHH XapaKTEepH30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB XMMHUYECKUX
aneMeHToB 1—4 nepuonoB Ilepnoanueckoil cucremsl xumuueckux aiaemeHToB Jl. M. MenaeneeBa, ucnonb3yst MOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
UX COEeNMHEHUMH 10 nepuoaamM u rpymnnam Ilepuonnueckor cucremsl xuMmuueckux ssemeHTtoB JI. UW. Menneneesa,
c(OpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMUUECKHE CBOMCTBA HEOPraHUUECKHUX BEIECTB Pa3IMYHbIX
KJIACCOB, MOJATBEPKIATh CYIECTBOBAHUE I'CHETHUYECKOM CBSI3M MEXAY HEOPraHMYECKUMH BEIIECTBAMM C MOMOIIBI) YPaBHEHUM
COOTBETCTBYIOIIUX XUMHYECKUX pEaKLUi; CPOPMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMUUYECKHE PEAKIIUH IO Pa3IMYHBIM
npu3HaKkaM (Y4HUCIy M COCTaBy pEarupyrolIMX BEIIECTB, TEIUIOBOMY 3((EKTy peaklud, HU3MEHEHHIO CTENEHEH OKUCICHMS
3JIEMEHTOB, OOpPAaTHMOCTH pEaKIMH, YYacTHUIO KaTajau3aTopa); C(HOopMHpOBAaHHOCTP YMEHHH COCTaBISTh YPAaBHEHHUS DPEaKIIHid
Pa3IMYHBIX THUIIOB, INOJIHBIE M COKpAIIEHHBIE YpPaBHEHHUsS pEaKUMil HOHHOIO OOMEHA, yUWThIBas YCJIOBHsS, MPH KOTOPBIX 3TH
peakLMu UIYT 10 KOHIA; CPOPMHUPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKIIMH, TOATBEPKIAIOIINE KaUECTBEHHBI COCTAB Pa3IMUYHbBIX



HEOPraHUYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB,;

c(hopMUPOBAHHOCTH YMEHUU PACKpBIBATh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEIHHBIX PEAKIIMH ITOCPEICTBOM COCTABIICHHSI AJICKTPOHHOTO OaJlaHCa ATUX PEAKITHI;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKlry OT Pa3lndYHBIX (aKTOPOB; XapaKTep
CMEIIEHNs XUMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHeUIHero BozneicTBus (nmpuHumn Jle Ilatense); cpopMupoBaHHOCTD
YMEHHM XapaKTEpU30BaTh XUMHUECKHUE IPOLIECCHI, JIEKAIUE B OCHOBE ITPOMBIIICHHOTO ITOJYYEHHsI CEPHOM KUCJIOTHI, aMMHaKa, a
TaKkke C(HOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOLIMX HAy4yHBIX MPUHIUIAX M HSKOJIOTMUYECKUX MpoOieMax XHUMHUYECKOTO
IPOU3BOJCTBA; C(HOPMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCICHUS C HCIOJIb30BAHUEM IOHATHUS «MAaccoBasi JOJs BEILECTBA B
pacTBope», OOBEMHBIX OTHOIIECHUH Ta30B NMPHU XUMHUYECKHX PEaKIMSIX, MAacChl BellecTBa WM 00bEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00BbEMY OJHOIO U3 YUACTBYIOLIUX B PEAKIIMU BEILECTB, TEIIOBOTO 3(h(eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHHUs! MACChl BEILECTB, MPEBPAILLEHUS U COXPAaHEHUS! SHEPTuH; c(hOPMUPOBAHHOCTh YMEHUN COONIOAATh IpaBuia
N0JIb30BAaHUsl XHMUYECKOM NoCcyAoW M 1a00paTOpHbIM OOOpYJAOBaHMEM, a TakXKe IpaBuia oOpallleHus C BELIECTBAaMH B
COOTBETCTBUU C MHCTPYKIIUSMU IO BBHIMOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB; CPOPMUPOBAHHOCTH YMEHUH TUIAHUPOBATH
Y BBINOJIHATh XUMUYECKUN SKCIEPUMEHT (Pa3jioKEeHHUE MEePOKCUIA BOJOPOIa B MPUCYTCTBUHU KaTaau3aTtopa, ONpPEIeICHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MH/IUKATOPA, BIUSHUE PAa3IUYHbIX (DaKTOPOB HA CKOPOCTh XUMUYECKOW peaKkIuy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKINH Ha Cyib(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHUS, pPeIIeHUe
HKCIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «Metamnsl» U «Hemeramiby) B COOTBETCTBUU € NMPaBUIAMHM TEXHUKU O€30IaCHOCTH NIpHU
oOpallleHuu C BEIIeCTBaMU U J1a00paTOPHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUUYECKOTO dKCIIEpUMEHTa B (hopme
3aMHCH YPAaBHEHUH COOTBETCTBYIOIIMX peakUuil U (OpMyIUPOBATH BBIBOJIbI HA OCHOBE ATHX
pe3ysbTaToB; C(HOPMUPOBAHHOCTh YMEHUH KPUTUYECKH AHAJIU3UPOBATH XUMUYECKYH0 HMH(OpMAIMIO, MOJyYaeMyl M3 pa3HbIX
MCTOYHHUKOB (CpencTBa MacCOBOM KOMMYHHKauuu, MHTepHET W Apyrux); cHOpMHPOBAHHOCTH YMEHHUW COOJIOJaTh MpaBHIIa
HKOJIOTUYECKU 1IEJIECO00Pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JESATENBHOCTH B LENAX COXPAHEHHs] CBOETO 3/J0pPOBbS U
OKpY>Karolled MIPUPOTHON Cpebl, OCO3HABATh ONACHOCTh BO3JECUCTBUS HA KUBBIE OPTaHU3MbI ONPENCIIEHHBIX BEIECTB, IOHUMAs
cMmbicnn nokazarensa ITJIK, mosicHAT, Ha mpuMepax crnocoObl YMEHBIIEHUS W MNPEIOTBPAILICHHS WX BPEIHOIO BO3JEHCTBHS Ha
OpraHM3M YeJIOBeKa; 17151 00y4aroUIMXCcs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsI: YMEHUE PUMEHSATh

3HaHHUA 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHUH; JUId CIENBIX U CIa00BUISAIMINX
00yyYaroIuxcsl: yMEHHE UCII0JIb30BaTh pesbedHO-

TOUCYHYIO cucTeMy o0o3Hauenuit JI. bpaiimns niist 3anmucu XumMudeckux popmyit.
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IHHOYPOYHOE INTAHUPOBAHHUE 10

KJIACC
KoumnuecTBo yacos
Ne - Mara DJ1eKTpOoHHbIE HU(POBBIE
i €Ma ypoka Bcer | Konrpoabnbie | IIpakTnueckue M3ydeHHs 00pa3oBaTelbHbIE PeCYpChI
0 padoThbI padoThbI

[IpeamMer opraHn4YecKoN XUMUH, €€ ]

1 BO3HHKHOBEHHE, PA3BHTHE H 3HAUCHUE 1 02.09.2004 https://resh.edu.ru/subject/29/10/
Teopust cTpoeHHs] OpPraHUYECKUX

2 coemuennit A. M. byrieposa, e€ 1 https:/resh.edu.ru/subject/29/10/
OCHOBHBIE MTOJIOKECHHUS 09.09.2024
[IpencraBnenne o  kinaccudukanuu
OpraHUYECKUX BEIIECTB.

3 Homenknarypa (cucremMarndeckas) u 1 https://resh.edu.ru/subject/29/10/
TPUBUAIbHBIC HA3BAHUS OPTaHUICCKIX 16.09.2024
BEIIIECTB
AJKaHBI: COCTaB U CTPOCHHE, )

4 FOMOJOTHYUECKHI PSIT 1 23.09.2024 https://resh.edu.ru/subject/29/10/
Meran u 3TaH — npocTennme .

5 [IEICTABHTE/H ANKAHOB 1 30.09.2024 https://resh.edu.ru/subject/29/10/

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 14.10.2024 | https://resh.edu.ru/subject/29/10/
DOTUJICH U TPOIUIIEH — MPOCTEHIINe )

7 [PEICTABHTEIH ATKEHOB 1 21.10.2024 | https://resh.edu.ru/subject/29/10/
[TpakTrueckas padora Ne 1.

8 «ITomryueHne 3TUIICHA M U3yYCHUE €ro 1 1 28.10.2024 | https://resh.edu.ru/subject/29/10/
CBOWCTB»



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Ankanuensl. byraguen-1,3 u
MetunOytaauen-1,3. [lonyuenune
CUHTCTHYECKOTO KaydyKa v Pe3HHBI

04.11.2024

https://resh.edu.ru/subject/29/10/

10

AJNKUHEL: COCTaB M OCOOCHHOCTHU
CTPOCHHUSI, TOMOJIOTHYECKUN PSJI.
AnerwieH — MIPOCTEUIINN
MPEACTaBUTENb AIIKHHOB

11.11.2024

https://resh.edu.ru/subject/29/10/

11

Brrunciienus no ypaBHEHUIO
XUMHYECKON peakiuu

25.11.2024

https://resh.edu.ru/subject/29/10/

12

Apenbl: 6eH301 U TOJIyod. TOKCHYHOCTD
apeHoB

02.12.2024

https://resh.edu.ru/subject/29/10/

13

I'eneTnyeckas cBs3b YriieBogopoaos,
IMpUHAJIC)KAIIUX K PA3JIMYHBIM KJIaCCaM

09.12.2024

https://resh.edu.ru/subject/29/10/

14

[Ipuponnsie HUCTOYHUKU
YIJIEBOJOPOJOB: NPHUPOAHBIA Ta3 U
MOMYTHBIE HE(TSHBIE Ta3bl, HEPTh U
MPOAYKTHI €€ nepepaboTKu

16.12.2024

https://resh.edu.ru/subject/29/10/

15

[Ipuponusie HUCTOYHUKU
YIJIEBOIOPO/IOB: IMPHUPOJIHBIA ra3 u
MOMYTHBIE HE(TSHBIE Ta3bl, HEPTh U
MIPOAYKTHI €€ nepepaboTKu

23.12.2024

https://resh.edu.ru/subject/29/10/

16

Kontposnbnas pabora 1o pasueny
«YTIIeBOIOPOIBDY

13.01.2025

https://resh.edu.ru/subject/29/10/

17

HPGHGHBHBIG OAHOATOMHBIC CITUPTHI:

20.01.2025

https://resh.edu.ru/subject/29/10/

MCTAHOJ U 3TaHOJI. BOI[OpO,I[HaH CBA3b

18

MHoroaToMHbIE CIIMPTLBI:

OTUJICHTJIMKOJIb U TJIMLCPHUH

27.01.2025

https://resh.edu.ru/subject/29/10/
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19

deHou: CTPOCHUC MOJICKYIJIbIL,
(bHSI/I‘{eCKI/Ie U XUMHNYCCKHUC CBOﬁCTBa,

IIPUMEHEHHE

03.02.2025

https://resh.edu.ru/subject/29/10/

20

Anpaerunst: popmanbaerun u
areragbIerua. AeToH

10.02.2025

https://resh.edu.ru/subject/29/10/

21

OnHOOCHOBHBIE IIPE/IE/IbHBIE
KapOOHOBBIE KMCIIOTBI: MypaBbUHAs U
yKCyCHas

24.02.2025

https://resh.edu.ru/subject/29/10/

22

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

03.03.2025

https://resh.edu.ru/subject/29/10/

23

CreapuHOBasi U OJIEMHOBAsl KUCIIOTHI,
KaK peJICTaBUTENN BBICILIUX
KapOOHOBBIX KHUCJIOT

10.03.2025

https://resh.edu.ru/subject/29/10/

24

Mpbu1a KaK COJIM BBICIITMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

17.03.2025

https://resh.edu.ru/subject/29/10/

25

Crnoxxubie >Qupbl Kak MPONU3BOIAHbBIC
KapOOHOBBIX  KHCHOT.  ['maponus
CJIOKHBIX 3(DUPOB

24.03.2025

https://resh.edu.ru/subject/29/10/

26

XKupsr: THJIPOJIN3, HpUMEHEHHUE,
OuosIornvecKast poJib )KUPOB

31.03.2025

https://resh.edu.ru/subject/29/10/

27

VYrneBojbl: cocTaB, Kiaccuukaius.
Bakneiiue npeacTaBuTeNn: TI0K03a,
bpykTo3a, caxaposa

14.04.2025

https://resh.edu.ru/subject/29/10/

28

Kpaxmain v nemirono3a Kak npupoHbie
MOJTUMEPBI

21.04.2025

https://resh.edu.ru/subject/29/10/

29

Kontposnbnas pabora 1o pasueny
«Kucnopozacoaeprkariyue opraHndeckre

28.04.2025

https://resh.edu.ru/subject/29/10/
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COCANHCHU S

30 AMUHBI: METUIAMAH U aHWINH 1 05.05.2025 | https://resh.edu.ru/subject/29/10/
AMHHOKHCIIOTHI KakK am{QoTepHbIC

31 OpraHH4YCCKUC COCIMHCHMS], ux 1 12.05.2025 | https://resh.edu.ru/subject/29/10/
ouosiornyeckoe 3HaueHue. [lentrast
benku xak npupoaHsie )

32 BBICOKOMOJIEKYISPHBIE COETHHEHHS 1 19.05.2025 | https://resh.edu.ru/subject/29/10/
OCHOBHBIE TTOHATUS XUMUU )

33 BBICOKOMOJIEKYIAPHBIX COETHHEHHiA 1 26.05.2025 | https://resh.edu.ru/subject/29/10/
OCHOBHEIE METObI CUHTE3A

34 BBICOKOMOJICKYJISIPHBIX ~ COCIMHCHHUIA. 1 26.05.2025 | https://resh.edu.ru/subject/29/10/
[TnacTmacchl, Kayqyku, BOJOKHA

OBHIEE KOJIMYECTBO YACOB I10 14
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11 KITACC

Ne

n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoasubie

padoThbI

IIpakTHyeckue

padoThbI

JlaTa

U3y4eHust

JJIeKTPOHHBbIE HU(PPOBBIE

o0pa3oBaTe/IbHbIE pecypChl

XUMHUYECKUN DIIEMEHT. ATOM.

DneKTpoHHas KOH(UTYpaIUs aTOMOB

04.09.2024

https://resh.edu.ru/subject/29/11/

[lepunonuueckuii 3akoH u [ leppuoanyeckas
chCcTeMa XMMHUYECKUX 3eMeHToB JI. 1.
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB

11.09.2024

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX JIEMEHTOB M UX COCTMHEHUI
10 TpyINIaM M NepuojiaM. 3HaueHue
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux aseMeHToB .M. MeHnieneeBa

B pa3BUTHH HAYKH

18.09.2024

https://resh.edu.ru/subject/29/11/

Crtpoenue BemiecTBa. XUMUYECKas CBS3b,
e€ BHUIBl; MEXaHM3Mbl O00pa30BaHMS
KOBAJICHTHOM CBA3U. Bonoponnas cBs3b

25.09.2024

https://resh.edu.ru/subject/29/11/

BaneHnTHOCTB. DJIEKTPOOTPUILIATEIBHOCTD.
Crenenn okuciienus. Bemecrsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

02.10.2024

https://resh.edu.ru/subject/29/11/

ITonsTue o JAUCIICPCHBIX CUCTCMAX.
HcTtuHHBIC M KOJIIOUTHBIE PpacCTBOPBLI.

MaccoBas 107151 BEIIECTBa B pacTBOpE

16.10.2024

https://resh.edu.ru/subject/29/11/
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Knaccudpukanus ¥u  HOMEHKIATypa
HEOPTaHUYECKUX COCIIMHEHUH.
I'enernyeckasi CBsI3b HEOPraHUYECKUX
BEIIECTB, PA3JIUYHBIX KJIACCOB

23.10.2024

https://resh.edu.ru/subject/29/11/

Krnaccupukanus XUMHYECKHX pEaKIHid B
HEOPraHUYECKOW W OPraHUYECKOW XUMHH.
3aKOH COXpaHEHUSI MaCChl BEIIECTB; 3aKOH
COXpPAHEHUS W MPEBPALICHUS SHEPTUU MPHU
XUMHYECKUX PEAKIUAX

30.10.2024

https://resh.edu.ru/subject/29/11/

Ckopoctb peakiun. OOpaTuMbIe peakiny.
XUMHYECKOE PABHOBECHE

06.11.2024

https://resh.edu.ru/subject/29/11/

10

[IpakTuueckas pabora Ne 1. «Bnusnue
pa3nuyHBIX  (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

13.11.2024

https://resh.edu.ru/subject/29/11/

11

DNeKTpOIuTHIECKast JICCOLIMAITHS.
[TonsTue o BogoponHom mnoxazarene (pH)
pactBopa. Peakumm wnoOHHOro oOMeHa.
I'unponus OpPraHNYECKHUX u
HEOPraHMYEeCKUX BEIIECTB

27.11.2024

https://resh.edu.ru/subject/29/11/

12

OKHUCIUTENbHO-BOCCTAHOBHUTEIILHBIE
peakmuu. [lonsiTie 00 amexTponmse
pacIIaBoB U pacCTBOPOB COJIEH

04.12.2024

https://resh.edu.ru/subject/29/11/

13

KonTponbHas paboTa 1o pasaemy

«TeOpeTI/IquKI/Ie OCHOBBI XUMHI»

11.12.2024

https://resh.edu.ru/subject/29/11/

14

Mertasuibl, MX MOJIOKEHNE B
[Tepuoanueckoit cuCTEME XUMHUYECKHUX
anemenToB 1. . Meneneera u
0COOEHHOCTH CTpoeHHs aToMoB. O01IHe
(hU3UYECKHEe CBONCTBA METAJIIIOB

18.12.2024

https://resh.edu.ru/subject/29/11/
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15

CrninaBel METAJUIOB. DJIEKTPOXUMUYECKUH P
HaIlpsHKEHUH METaJUIOB

25.12.2024

https://resh.edu.ru/subject/29/11/

16

XHWMHUYECKHUE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HaTpUid, KaJaui, KAJIbIIWMI, MarHui,
QIIOMUHHI) U UX COETUHEHUN

09.01.2025

https://resh.edu.ru/subject/29/11/

17

XHUMHYECKHE CBOMCTBA XpomMa, MEAU U UX

15.01.2025

https://resh.edu.ru/subject/29/11/

COEIMHEHUI

18

XHWMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHUI

22.01.2025

https://resh.edu.ru/subject/29/11/

19

[TpakTuueckas pabota Ne 2. "Perenue
AKCIIEPUMEHTATIBHBIX 33a4 10 TeEME
«Meramib»"

29.01.2025

https://resh.edu.ru/subject/29/11/

20

Hewmeraiibl, X Moj0XeHHE B
[Tepuonnueckoil CHCTEME XUMHUYECKHX
anemenToB JI. WM. MenaeneeBa wu
0COOEHHOCTH CTPOCHHS aTOMOB

05.02.2025

https://resh.edu.ru/subject/29/11/

21

@u3nYecKue  CBOMCTBA  HEMETAJUIOB.
Annotrponusi HEeMETAUIOB (Ha MpUMepe
KHCIIOpoJ1a, cephl, hocdopa u yrirepoa)

12.02.2025

https://resh.edu.ru/subject/29/11/

22

XHUMHYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX
COCIMHEHUI

26.02.2025

https://resh.edu.ru/subject/29/11/

23

XuMHUYeCKre CBOMCTBA a30Ta, hocodpa 1 ux
COEIMHEHUH

05.03.2025

https://resh.edu.ru/subject/29/11/

24

XUMHUYECKUE CBOMCTBA yriaepoaa, KPeMHHUS U
UX COEOUHEHUN

12.03.2025

https://resh.edu.ru/subject/29/11/

25

[IpumeHeHne BaXKHEHIITUX HEMETAIIOB U UX
COEIMHEHUI

19.03.2025

https://resh.edu.ru/subject/29/11/
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26

O000111eH1E U CHCTEMATHU3AIIHMS 3HAHUH 110
Teme «HemeTrannely. Beranciaenns mo
YpaBHEHHUSAM XUMHYECKUX PEAKIIUN U
TEPMOXHUMHUYECKUE PACUETHI

26.03.2025

https://resh.edu.ru/subject/29/11/

27

[TpakTryeckas padora Ne 3. «Pemenne
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramibr"»

02.04.2025

https://resh.edu.ru/subject/29/11/

28

KonTponbHas pabora mo remam «MeTayibh)
u «HemeTtamiby

16.04.2025

https://resh.edu.ru/subject/29/11/

29

HeOpFaHI/IquKI/Ie H OpPraHn4YCCKHe
KHCJIOTHI. HeOpFaHI/IquKI/Ie n
OpraHn4YCCKHUC OCHOBAHUS

23.04.2025

https://resh.edu.ru/subject/29/11/

30

AMpoTepHbIe HEOPTaHUYECKUE U
opraHudeckue coequHenus. [ enerndeckas
CBSA3b HEOPraHNYECKUX U OPraHUYECKUX
BEIIECTB

30.04.2025

https://resh.edu.ru/subject/29/11/

31

Posp xuMuu B 00€CIICeYCHUN SKOJIOTHYSCKOM,
SHEPTeTUYECKON U MHUIIEBON OE30MacCHOCTH,
Pa3BUTUU MEAUIUHBI

07.05.2025

https://resh.edu.ru/subject/29/11/

32

[IpencraBinenuss o0 0OMUX HAayYHBIX
MPUHIUIAX TPOMBIIUICHHOTO TOJTYYEHUS
BaXKHEMIMX BEIIECTB

14.05.2025

https://resh.edu.ru/subject/29/11/

33

YemoBek B MHPEC BCHICCTB U MAaTCPUAJIOB

21.05.2025

https://resh.edu.ru/subject/29/11/

34

XuMus 1 340pPOBBEC UCIIOBCKA

21.05.2025

https://resh.edu.ru/subject/29/11/

OBILIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34
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YUYEBHO-METOAUYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O
MPOLHECCA OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1JI151 YYEHUKA

. Xumus, 10 kmace/ 'a6puensa O.C., OctpoymoB WN.I'., Crankos C.A. AkrionepHOe
obmectBo «M3marenscTBO «IIpocBerienne»

. Xumus, 11 knace/ 'a6puensa O.C., OctpoymoB WN.I'., Cranko C.A. AknrioHepHOe
obmectBo «M3marenscTBO «IIpocBerieHne»

. Xumus, 10 kmace/ Pymsutuc I'.E., ®enpaman @.I'. AknroHepHOE 00111eCTBO
«M3nmarensctBo «lIpocBemenue»
. Xumus, 11 knace/ Pynsutuc I'.E., ®enpaman @.I°. AkiimonepHoe 00111ecTBO

«3narensctBO «IIpocBemenue

METO/JIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA
Beeaute 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metogudeckoe mocodrne — 0a30BBIi
ypoBeHby» - M.: [Ipoda 2022 rog.

2. O.CTI'aopuensa, W.I'.OctpoymoB, «OOmas XumMus B TecTax, 3aaadax,
ynpaxknenusx. 11 kmace» — M.: JIpoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTpoabHBIE T
MPOBEPOYHBIEC PAaOOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas
KHUTa U1t yauTess». Yacts 1 — M.: Jlpoda, 2019 ro.

5. O.C.I'abpuensu, I'.I".JIsicoBa, A.I'.Benenckas «Xumus 11 kmacc: HactompHas
KHUTA U1l yauTens». Yacte 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuens, [1.B.Pemeros, N.I'.OcTtpoymoBa «3anaun o XUMHUH U CITIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021roz.

7. B.I'. JlenucoBa «Xummus 11 kjacc mnoypoyHble IIaHBI MO  YYEOHHKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam»y Yuurens 2018roz.

8. M.A.Pg6oBa, Y.IO.Hesckasa, P.B.Jlunko «Tecter mo xmmuu 11 kmace», - M.:
Oxk3ameH, 2019r.

9. 9. O.C.I'abpuensn, U.I'.octpoyMOB «XHWMHUYECKHI 3KCIIEPUMEHT B mikoje 11

kiaccy; - M.: [lpoda. — 2019 roga.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NMHTEPHET

http://www.chemnet.ru ['azeta « XuMus» u callT aiis yuurtens «5 uay Ha ypoK XUMUK»
http://him.1september.ru Enqunas xomtekius LIOP: IIpeameTHas koymeKius « XuMus»»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCTIEPUMEHTHI:
xumust. Komrekmus Poccuiickoro 001meo6pa3oBaTebHOTO mopTaja
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6eposoii http://wwwalhimik.ru


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://wwwalhimik.ru/

Bcepoccuiickas omuMiraaa MKOJILHUKOB TT0 XUMuHM http://chem.rusolymp.ru
Oprannyeckast XUMHUsI: JIEKTPOHHBIA YYEOHHK JJI1 CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI ~ XUMHH:  OJEKTPOHHBIM  y4eOHUK
http://wwwhemi.nsu.ru OTKpBITBIN KOJUTEK: XUMUS

http://www.chemistry.ru JlucraHiimoHHas 0JIUMITHA/Ia IO XUMUU: TEJIEKOMMYHUKAITMOHHBIN
00pa3oBaTeIbHbII MPOEKT


http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://wwwhemi.nsu.ru/
http://www.chemistry.ru/
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