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HOACHUTEJBHASA 3AIIMCKA

OCHOBY TIOJIX0JI0B K pa3padOTKe MPOrpaMMBbI IO XUMHUH, K ONIPEACIICHUIO 00111ei cTpaTeruu 00y4eH!s, BOCTUTAHUS H Pa3BUTHS
oOyyJaronuxcsi cpefcTBaMu ydeoHoro npeamera «Xumus» i 10—-11 kiaaccoB Ha 6a30BOM YpOBHE COCTABWIIM KOHIIENITYaJbHbIC
nosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIeJIed, COJEp)KaHMs, PE3yJIbTaTOB OOy4YEHUs U TPeOOBaHUN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHuUE, MOJydyaeMOe BBIITYCKHUKaMHU 0O0Ie00pa3oBaTesIbHON OpraHu3allud, SBISETCS HEOThEMIIEMOM
4acThI0O WX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAIONIAM ATAllOM pealn3alldd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KITFOUEBBIX IIEHHOCTEW, MPUCYIIUX IEJIOCTHOM CHUCTEME XMMUYECKOro 00pa3oBaHUsl. ITH IIEHHOCTH KacCaloTCs MO3HAHUS 3aKOHOB
npupoibl, (GOPMUPOBAHUSI MUPOBO33PEHUS U OOILEH KYJIbTYpPhl YEIOBEKA, a TAKXKE IKOJOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K
CBOEMY 3JIOPOBbIO U MPUPOJHOM cpere. Peanmsyercss xumudeckoe oOpa3oBaHHe OOyHarolIMXcsi HA YPOBHE CPEHEro OOIIeTo
00pa3oBaHus CpelicTBaMU y4eOHOro mpeameTra «XUMHUs, COACPKAHUE U MOCTPOSHHUE KOTOPOTO OMPEACNICHBI B MpOorpamme Io
XUMUH C YYETOM CreHU(PUKN HAYKU XUMUU, €€ 3HAYCHUS B MTO3HAHUU MPUPOJIBI U B MaTepUANIbHON KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIUX IIeJIed W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro O00IIero oOpa3oBaHUs B
Poccuiickon ®@enepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOM ITUBUIIN3ALINU, B CO3/IAaHUN HOBOM
0a3bl MaTepuaibHOM KynbTypbl. OHA BHOCUT CBOM BKJIaJ B (POpMHUpPOBAHUE PAIMOHAIHHOTO HAYYHOTO MBIIIJIEHHUS, B CO3/IaHHE
IIEJIOCTHOTO TMPEJCTaBICHUS 00 OKpyKaloleM MHUpE KaKk O €IWHCTBE MPUPOJBI U YEJIOBEKa, KOTOPoe (POPMHUPYETCS B XUMHUU HA
OCHOBE TTOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPYKAlOIEeTO MHUpa, OCO3HAHUS B3aUMOCBSI3M MEXKIYy CTPOCHHEM BEIECTB, UX
CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C APYTMMU €CTECTBEHHBIMM HAayKaMH, XMMHS CTaja HEOThEMJIEMON YacThI0 MUPOBOM KYJIBTYPBHI,
HEOOXOIMMBIM YCIIOBUEM YCIIEUIHOTO TPYJa U KU3HU KaKJI0ro wieHa oOiiecTBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HaaTeNbHasl,
KaK HayKa BBICOKHX TEXHOJIOTHUI HAMpaBlieHA Ha PEIICHHUE TI00aTbHBIX TPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOMH,
HHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B cooTBeTcTBUU ¢ OOMMUMHY TEISIMH ¥ IPUHIIUIIAME CPETHEr0 00111ero 00pa3oBaHus cojepxanue nmpeamera « Xumus» (10-11
KJIacChl, 0a30BBIM YPOBEHb HM3YUYCHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOMICKYJIbTYPHYIO MOATOTOBKY OOyYarOUIUXCS,
HEOOXOJMMYIO UM JIJI BHIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEITHOTO BKJIIOUECHHUS B KU3HB COLMYMA, MPOJOJDKCHUS
00pa3oBaHMs B pa3IMUHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

COCT&BJ’ISIIOIHI/IMI/I npeamMeTa «XUMHS» SIBISIOTCS 0a30BbIE KYpPChI — ((OpFaHI/I‘ICCKaSI XUMUSI» U «O6ma51 N HCOPraHu4cCKas
XUMUS», OCHOBHBIM KOMIIOHCHTOM COACPKAHUS KOTOPBIX ABJISIFOTCS OCHOBBI 0a3oBoM HayKu: CUCTCMA 3HAHUU 110 HeopFaHquCKOﬁ



XUMUU (C BKIIOYEHUEM 3HAHUN U3 00IIe XMMUH) U OpraHnuecKoil XuMuu. @PopMHUpOBaHUE TAHHON CUCTEMbI 3HAHUH MPU U3yUEHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh pACCMOTPEHHMSI BCETO MHOT000pa3Hsi BEIIECTB HA OCHOBE OOLIMX MOHSTHI, 3aKOHOB U TEOpUI
XUMUH.

Crpykrypa comepkanus KypcoB — «Opranudeckast Xumus» 1 «O0111as 1 HeopraHudyeckas XuMus» copMHUpOBaHa B MPOrpamMme
0 XMMHUU Ha OCHOBE CHCTEMHOTO TMOAXO0Ja K M3yYCHHIO y4eOHOTO Marepuajga W O0yCIIOBJICHA HCTOPUYECKH 0OOCHOBAHHBIM
pPa3BUTUEM 3HAHUI Ha OMPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKol XUMHUHU BEIIECTBA PACCMAaTPUBAIOTCSA
Ha YPOBHE KJIACCHYECKOW TEOPHUU CTPOECHUS OPraHUYECKHX COCIMHEHHM, a TAKKE HAa YPOBHE CTEPEOXUMHUYECKUX U JIEKTPOHHBIX
NpeACTaBICHU 0 cTpoeHuH BerecTB. CBefeHUs 00 M3ydyaeMbIX B Kypce BEIeCTBaxX JAIOTCS B Pa3BUTHH — OT YIIIEBOJIOPOJIOB 10
CJIO’KHBIX OMOJIOTMYECKH aKTUBHBIX COSIMHEHUN. B Kypce opraHnyeckoi XuMHUHM MOTy4YaroT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE
OCHOBHOI'O 00111ero 00pa3oBaHUs IEPBOHAYANIbHBIC MPEACTABICHUS O XUMHUYECKOM CBSI3M, KJIAaCCU(DUKAIMOHHBIX MpPHU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSA, O XUMUYECKON PEAKIINU.

[Tog HOBBIM YyriiOM 3peHHs B MpeAMeTe «XUMHsS» 0a30BOr0 YpPOBHS PACCMATPUBAETCS U3YUYCHHBIM Ha YPOBHE OCHOBHOIO
o01rero o0pa3oBaHMs TEOPETHUYECKUM MaTepual W (PAKTOJOTHYECKHEe CBEJACHHUS O BEIIeCTBAX M XMMHUYECKON peakmuu. Tak, B
YaCTHOCTH, B Kypce «OOmias u HeopraHuyeckas XUMHUs» OOyYarolMMCsi MPEAOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETCOPETHUCCKUX M METOJOJIOTHYSCKUX IO3UIMHN, TIy0)Ke IOHSATh HCTOPHYECKOE H3MCHCHHUE
(GYHKITUH ATOTO 3aKOHA — OT 0000IIAOIICH 10 0OBSACHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucreMa 3HaHUM O BaKHEUIIHNX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U IMIPUMEHEHHH, a TAKKE 0 XUMHUYECKHUX
pEaKLMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs AomnoJHseTcs B kKypcax 10 m 11 xiaccoB aneMeHTaMu coaep:KaHus,
UMCIOIITUMU KYJbTYPOJIOTHYCCKHM M TPHUKIAJTHOW XapakTep. DTH 3HAHUS CIOCOOCTBYIOT NMOHHMMAHUIO B3aMMOCBS3U XUMHU C
JPYTMMH HayKaMU, PACKPBIBAIOT €€ pOJib B MO3HABATEILHOM U MPAKTUYECKON ACSATEILHOCTH YEJIOBEKA, CTOCOOCTBYIOT BOCIIUTAHUIO
YBOKCHHS K IIPOIECCY TBOpYECTBA B OOJACTH TEOPUM M TPAKTHYCCKUX TNPHIOKEHUH XHUMHH, ITOMOTAIOT BBIMYCKHUKY
OPHCHTUPOBAThCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIEMaX, CBS3aHHBIX C XHMHEH, KPUTHYCCKH OCMBICIMBATH
HH(pOpPMAIINIO U TPUMEHSTH €€ JIJIsl TOTIOJIHEHUS 3HaHU M, PEIICHUs] UHTEJUICKTYJIbHBIX U DKCIIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX
3amad. B 1menom coaepikanue y4eOHOTO TmpeameTa « XUMHEs JAHHOTO YPOBHS WM3Y4YEHUS OPUCHTUPOBAHO HA (POPMHUPOBAHUE Y
00yYaroIMXCsl MHPOBO33PEHYECKOM OCHOBBI JUIsl MOHUMaHUs (GUIOCOPCKUX HACH, TaKuX KaK: MaTepuajbHOE EIUHCTBO
HEOPTaHWYECKOTO M OPTraHUYECKOTO0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTABOM M CTPOEHHEM, IO3HABAEMOCTH
NPUPOJIHBIX SIBJICHUM TYyTEM OHKCIEPUMEHTa U pEeUIeHUs MNPOTUBOPEUUMA MEXIYy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
IPEANOChIIKAMHU, OCO3HAHHUE POJIM XHUMHH B PEIICHUN AKOJOTHUYECKUX MPOOJIeM, a TakKe MpoOiieM cOepeKCHHS YHEPTETHICCKUX
PECYPCOB, ChIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUA U MAaTEPHUAJIOB.



B nane pemienus 3a1a4 BOCIUTAHUS, Pa3BUTHSI U COLIMATIM3ALMN O0yUYaOIUXCsl IPUHATHIE IPOIPaMMOM 110 XUMUHU MOIXO/IbI
K OIpENETICHUIO COIEPKaHUA M TIOCTPOCHUS MpEeAMETa MpeAyCMaTpUBaOT (HOPMHUPOBAHUE YHUBEPCAIBHBIX yUE€OHBIX IACHCTBHIA,
UMeroIuX 0a30BO€ 3HAu€HHE ISl Pa3IUYHBIX BHJOB JIEATENBHOCTU: pPELIEHHsS MpoOsieM, INOWCKA, aHalIu3a U 00paboTKH
uH(pOpMaIu, HeOOXOIUMBIX JIJIsl TPUOOPETEHUS OIBITAa IPAKTUYECKOM U UCCIIEN0BATENbCKOM AESITENIbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B IIO3HAHUN XUMHH.

B npakTuke npenojgaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, TaK M HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMsl, IPU ONPEACICHUHN COACPKATEIbHON XapaKTEPUCTUKU LIeJeH M3ydeHHUs peaMeTa HalpaBiICeHHEM MEePBOCTEIICHHOM
3HAYUMOCTU TPAJULIMOHHO MpU3HAETCS (OPMUPOBAHUE OCHOB XMMHUYECKOW HAayKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUA,
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKAa U KAK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpbl. C METOANYECKOW TOYKH 3PEHUS TAKON
IIOAXO/ K OIIPEACIICHUIO LIEJIEU U3yYEeHUS NIPEAMETA SBJISAETCS BIIOJIHE ONPABAAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS TJIaBHBIMU 1IEJIIMU U3yUYEHUS MpeiMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABistoTCS:

* (opmHpoBaHME CUCTEMBbl XUMHYECKUX 3HAHMM KaK Ba)KHEHIIEW COCTaBISAIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
OCHOBE KOTOPOMH JIeXkaT KJIF0OUEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMUHU, OCBOCHHE S3bIKa HAYKH, YCBOECHUE
Y IOHUMaHUE CYIIHOCTU AOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH UX PA3BUTHUA
Y CTaHOBJICHMS;

* (opMupoBaHuE U pa3BUTHE MPEICTABICHUIN O HAYUYHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKITHil, HEOOXOIMMBIX
JUTsl TIPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMUUYECKHUX SIBJICHUHM, UMEIOIIUX MECTO B MPHUPOJIE, B
MPAKTUYECKON U MOBCEIHEBHOM KU3HU;

* pa3BUTUE YMEHHUI U CIOCOOOB AESITEIBbHOCTH, CBSI3aHHBIX C HAONIOJACHHEM M OOBSCHEHHMEM XMMHUYECKOTO SKCIIEPUMEHTA,
cOOJII0ZIeHEM MPpaBUI 0€30MaCHOTO OOPAIICHUS C BEIIECTBAMHU.

Hapsiny ¢ atum, copeprkarenbHas XapakTepUCTUKA LEJIEH U 3a/1a4 U3y4YEeHHs NpeaMeTa B IPOrpaMMe [0 XMMUN YTOYHEHA U
CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH IPUOPUTETAMH B CUCTEME CpeaHero oduiero oopazoanusi. CeroHs B mpenolaBaHuu
XUMHH B OOJIbIICH CTENEHU OTHAETCS MPEANOUTEeHUE MPAaKTUUECKONH KOMIOHEHTE COJAEp)KaHUsS O00y4YeHUs, OpUCHTUPOBAHHON Ha
NOJATOTOBKY BBIITYCKHMKA OOLIE00pa30BaTEIbHON OpraHu3aluy, BIAJICIONIET0O HE HA0OPOM 3HAHWM, a (YHKIIMOHAJIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSMU aKTUBHOTO MOJIyUYEHHUs 3HAaHUHN U MPUMEHEHUS UX B PEaIbHOM )KM3HU JUISI PEILICHUS
MPaKTUYECKUX 3a]1a4.

B cBs31 ¢ 3TUM npu U3ydeHUH npeameTa « XuMUs» JOMUHUPYIOIee 3HaUeHHe MPUOOPETal0T TaKKue LENU U 3a/1a4H, KaK:

ajanrtanusi oO0yJaromMxXcsi K yCJIOBUSIM TUHAMUYHO Pa3BUBAIOIIErocs MHUpa, (POPMHUPOBAHUE WHTEIIEKTYyalbHO Pa3BUTOU
JUYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX



KU3HEHHBIX CHUTYallUAX, CBS3aHHBIX C BEIIECTBAMHU M UX MpPUMEHEHUEM; (OPMHUPOBAHUE Y OOYYAIOUIUXCS KIIOYEBHIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHITUH ), UMEIOIIUX YHUBEPCATHHOE 3HAYCHUE VIS PA3TUIHBIX BHJIOB ICATEIILHOCTH: PEIICHUS TPo0JIeM, TOMCKA,
aHanu3a u 00paboTku MHGOPMANHIK, HEOOXOIUMBIX I IPUOOPETCHUS OMBITA JACSITEIIBHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B
MO3HAHWM XWMHH, a TAKXKE JJIsl OLEHKHU C MO3MIMI HKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTaHW3M YEJIOBEKa U MIPUPOIHYIO CPEy; Pa3BUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUECKUX
CIIOCOOHOCTEN 00yYarolmuXcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPUOOpETaTh HOBBIE 3HAHMS IO XUMHUU B COOTBETCTBHM C
KU3HCHHBIMH TTOTPEOHOCTSIMH, WCITOIH30BaTh COBPEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH TSl TIOMCKAa M aHaln3a y4eOHOU U
HAYYHO-TIOMYJISIPHONM MH(POPMAIIMK XUMHYECKOTO COAEpX aHuUs; (OPMUPOBAHUE U PA3BUTHE Y OOYYAIOUIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBINIJICHUS, HAOTI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIUMBI, B YACTHOCTH, TIPH
IUTAHUPOBAHUM M TIPOBEJCHUM XMMHYECKOTO SKCIEPUMEHTA; BOCIMIUTAHUE y OO0ydaromuxcs YOexAEHHOCTU B TyMaHUCTHYECKOM
HAIpPaBJICHHOCTU XUMHH, €€ BaKHON POJIU B PEIICHUU TI00aTBHBIX MPOOJIeM pallMOHATIBFHOTO MPUPOIOTIOIL30BAHUS, TIOTIOTHEHUS
DHEPTrEeTUYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OCPEKHOTO OTHOIIIECHHUS K TIPUPOJIC
U CBOEMY 3/I0POBbBIO, a TAK)KE MPUOOPETEHUS OIbITa UCIIOIb30BAHUS MOTYYECHHBIX 3HAHUN IS IPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIHIX, CBSI3aHHBIX C XUMHUYCCKUMH SBIICHHUSIMHU.

B yueGHoM mmane cpegHero o61ero 0opa3oBaHus MpeaMeT « XUMuUs» 6a30BOro YpOBHS BXOJIUT B COCTaB MPEAMETHOM 0071acTH
«EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

OO1ee uncIo yacoB, OTBEACHHBIX ISl H3yUEHUSI XMMHUH, HAa 6a30BOM YpOBHE CpeHEro o0IIero o0pa3oBaHus, COCTABIsACT 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kacce — 34 yaca (1 yac B Hezento).



COJEPXAHUE OBYYEHUA

10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHMYecKON XUMUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJYYEHHM HOBBIX BEIECTB U MaTEPHAJOB.
Teopus cTpoeHus oprannyeckux coequneHnii A. M. bytiepoBa, e€ ocHOBHBIE 1o10XkeHUsA. CTpyKTypHbIE (OPMYIIBI OPraHUYECKUX
BelLEeCTB. [ oMomorus, nsomepus. XUMHUYECKast CBA3b B OPraHUYECKUX COCAUHEHUIX — OAUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenue o kinaccupuKalmyu OPraHMuecKUX BemecTs. HomMeHkiaTypa opraHn4ecKux COeIMHEHUH (CUCTEMaTHYeCKas) 1
TPUBHAJIbHBIE HA3BAHUS BAXKHENIINX MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKcrepuMEeHTaJIbHbIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALLCHUN: 03HAKOMJIEHUE ¢ 00pa3liaMy OpPraHMYECKUX BEILECTB U
MaTepHalaMi Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEUIECTB, HAOIIOJEHUE U OMHMCAHHE JEMOHCTPALMOHHBIX
OTIBITOB I10 MPEBPAILEHNIO0 OPraHMUECKHUX BEIIECTB MIPU HarpeBaHuU (TIaBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB M CTPOEHUE, FTOMOJIOTHYECKUH psii. MeTaH M 3TaH — NPOCTEUIINE MPEICTABUTENN alKaHOB: (DU3UUYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEILEHNs U TOPEHNUs ), HAXOXKACHUE B IIPUPOJIE, ITOITYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI PSAI. DTUIEH U NPOIUJIEH — IPOCTEUIINE NPEACTABUTEN aJTKEHOB:
¢uznyeckue U XUMHUYECKUE CBOICTBA (peakluu THIPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUN, OKUCICHUS U MOJIMMEPU3ALINN),
IIOJIyYE€HHUE U IPUMEHEHHE.

Ankanuensl: 0yragueH-1,3 u MetunoyraaueH-1,3: crpoeHne, BaKHEHIINe XUMUYECKUE CBOMCTBA (PEaKIIMs TTOJIMMEPU3ALINH).
[lony4yeHne CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKHUM psAll. ALIETUIIEH — POCTEUIINI MTPEACTABUTEND aJTKUHOB:
COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA, raJOr€HUPOBAHUS, TUApPATALUU, TOPEHHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (GU3MUECKHE W XMUMHYECKHME CBOMCTBA (peakuuu TaJIOT€HUPOBAHWA U HUTPOBAHUS),

HOJy4eHUe M NpUMEHEHue. Tonyon: cocmas, cmpoeHue, Qusuueckue u XuMuyecKue ceoucmea (peaxyuu 2ano2eHupo8aHus u



HUMposanus), noayuenue u npumenernue. TOKCUYHOCTb apeHOB. ['eHeTHUecKas CBsI3b MEXAY YIIIEBOIOPOAaMH, IPUHAMJICKAILUMU
K Pa3JIMYHBIM KJIACCAM.

[TpuponHble UCTOUHUKM YTIAEBOAOPOAOB. Ilpuponusiii ra3 u momyTHble HedTsHble ra3pl. Hedth u e€ mpoucxoxaeHue.
Crioco0b! nepepaboTKu He()TU: MEPETOHKA, KPEKUHT (TEPMUUYECKUHN, KaTaTUTUUECKNU), mupoiau3. [IpoaykTsl nepepaboTku HEPTH,
UX PUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yroib U MPOAYKTHI €r0 MepepadOoTKH.

DKCIEepUMEHTAIBHBIE METO/IBI H3YUYEHHUS BEIECTB U UX NPEBPALLECHUNA: 03HAKOMJIEHHE C 00pa3naMu IU1acTMacc, KaydyyKoB H
pe3unsbl, komiekuuu «HepTs» U «Yroapy, MOAETUPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEACHUE
IPAKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbruncienus no ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA UIIU TPOIYKTa PEAKIIMH
10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

Kucaopoaconepxaniue opranaieckue coeJUHeHUs

[IpenenbHble OJTHOATOMHBIE CHOUPTHL. METaHON W ATAHOJN: CTpoeHue, PU3MYEeCKUEe M XMMUYECKHE CBOWCTBAa (pEakinu ¢
aKTUBHBIMU METAJUIAMH, TaJOr€HOBOJIOPOJAMHU, TOPEHHE), MpUMEHeHuEe. BoaopojHble CBSI3M MEXIYy MOJEKYyJaMU CIUPTOB.
JlelicTBue MeTaHOJA ¥ ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbI€ CIIUPTHI. ITUICHTIUKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHe U XUMUYECKHUE CBOWMCTBA (B3aUMOJICHCTBUE CO
IIEJIOYHBIMUA METAJIJIaMU, Kau€CTBEHHAsI peakius Ha MHOTOAaTOMHBIE CHUPTHI). JleiicTBUEe HAa opraHusM uesioBeka. [IpumeHeHue
[IIMLEPUHA U STUJICHTIIUKOJIA.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHEe U XUMUYECKHUE CBOMCTBA. ToKCHUYHOCTH eHoa. [Tpumenenue gpenona.

Anbnieruibl U kemonsl. DopManbAeTu, alleTAIbIACTU/l: CTpOeHUE, GU3UYECKUE U XUMHUYECKUE CBOMCTBA (PeaKIIMu OKUCICHUS
Y BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyUEHHE U IPUMEHEHUE.

OaHOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBBIC KUCIOTHI. MypaBbHHAS U YKCYCHAsI KUCTIOTHI: CTPOCHHE, GU3HUUECKUE U XUMUYECKUE
CBOMCTBa (CBOMCTBa, O0IIME AJIA Kacca KUCIOT, peakius dTepuPUKalim), ModyyeHue u npuMenenne. CTeapuHOBasi U OJICMHOBAS
KHUCIIOTHI KaK MPEICTAaBUTENIN BBICIITNX KapOOHOBBIX KUCIOT. MbLTa KaK COJIM BBICHTUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

CnoxHble 3QuUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cnoxHbIX 3¢hupoB. Kupbl. 'maponus Kupos.
[Ipumenenue xupoB. buonornueckas poJsb :KUPOB.

VYrneBonbl: cocTaB, KiacCU(UKAIMS YIJIEBOJOB (MOHO-, AU- W ToJucaxapujibl). ['oKo3a — NpoCcTEeHIINil MOHOCaXapu/:
O0COOCHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3NUYECKUE U XUMUUYECKUEe CBOMCTBaA (B3aumMoiericTBue ¢ ruapokcuaom meau(Il), okucienue



aMMUa4YHBIM pacTBopoM okcuna cepedpa(l), BoccTtaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKACHHE B IMPUPOJE, MPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnoio3a Kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmaia U HeUTon03bl. GU3nyeckue 1 XUMHYECKHE CBOMCTBA
Kpaxmana (TUAPOJIN3, KAYECTBEHHAs PEAKIIUsI C HUOJOM).

DKCHepUMEHTAIbHbIE METOJAbl HM3y4YeHHUs BEIIECTB M WX TMPEBpallleHUud: TpOBEACHHE, HAOMIOJEHUE U OMHCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIUU OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TAHOJA OKCHUIOM
menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE MHIepuHa ¢ ruapokcuioM meau(ll)), anbaernioB (OKMCIEHUE aMMUAYHBIM
pactBopoMm okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicTBue Kpaxmaiia ¢ H0JI0OM), IPOBEACHNUE MPAKTUIECKON paObOTHI:
CBOMCTBA PacTBOpPa YKCYCHOM KUCIJIOTHI.

Pacuérneble 3anaun.

Bbruncienrs no ypaBHEHHIO XUMUYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA UIIU ITPOIYKTA PEAKIIMH
0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOAHBIX BEIIECTB WM IMPOAYKTOB pPEaKIMH). A30TCOJEpKalIue
OpraHUYeCKUE COCTUHEHHUS.

AMUHOKHUCIOTHl Kak aM(OTepHble OopraHudeckue coeauHeHus. dusznueckne M XUMHUYECKUE CBOWCTBA aMHHOKHCIOT (Ha
npuMepe riauinuHa). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTunapl.

benku kak TpUPOIHBIE BBICOKOMOJIEKYJSIpHBbIE coenavHeHus. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OEJKOB.
XUMHYECKUE CBOWCTBA OENIKOB: TMIPOJIU3, ICHATypallusl, KAUeCTBEHHbIE pEeaKlIUU Ha OeJIKu.

DKCnepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPALLEHUI: HAOII0I€HUE U ONTUCAHUE IEMOHCTPALIMOHHBIX OTIBITOB:
JeHaTypalys 0eJIKOB IPU HarpeBaHUU, IIBETHBIE pEeaKINU OCITKOB.

BricokoMoJIeKy IsIpHBIE COCAUHEHMS

OCHOBHBIC MOHSITUSI XUMHHU BBICOKOMOJICKYJISIDHBIX COCIUHEHU: MOHOMEpP, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIECHBb
NOJIMMEPU3ALINKU, CpPEIHAS] MOJeKyJsipHas Macca. (OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHHN —
MOJIMMEPU3ALIUS U TIOJIUKOHICHCAIIHS.

DKCIepUMEHTAIbHBIE METOJAbl H3YYEHMsS] BEIIECTB M UX IMPEBpallleHU: O3HAKOMIICHHE C oOpasliaMu MPUPOJIHBIX MU
VMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexxnpeIMEeTHBIX CBA3EH IPU U3YYEHUH OpraHn4YecKor XxuMuu B 10 Ki1acce 0CcylecTBISIETCA YePE3 UCIIOIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATUHN, SIBIISIOMIUXCS CUCTEMHBIMU TSI OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IMKIJIA.



OO0111e eCTeCTBEHHO-HAYYHbIE IOHATHS: IBJICHHE, HAyYHbIN (aKT, TMIOTEe3a, 3aKOH, TEOpHs, aHAJIN3, CHHTE3, KilacCuUKaIus,
MEePUOINIHOCTD, HAOTIOZCHUE, H3MEPEHHUE, SKCIIEPUMEHT, MOJCITMPOBAHNE.

dwusuka: Matepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MOJICKYJia, SHEPTeTHUECKUN YPOBEHbB, BEIIECTBO, T€NI0, 00hEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NICCKUE BEIIMINHBI U €IMHUIIBI UX U3MEPCHHUSI.

buonorus: kmerka, opranusm, Oouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTUUECKH aKTHUBHBIC BEIIECTBA
(6enku, yriaeBosl, )KUPbI, PEPMEHTHI).

['eorpadusi: MUHEPAIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTTUBO, PECYPCHI.

TexXHOMOTHA: TUITEBBIE TTPOTYKTHI, OCHOBBI PAallMOHATBLHOTO MTUTAHUS, MOOIIHNE CPEICTBA, JICKAPCTBEHHBIC M KOCMETHUECKHE
npenapartbl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUH

XUMHUECKUH 351IeMeHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAs 000I0UKa.

DHepreTHYecKue ypoBHH, TOJYPOBHU. ATOMHBIC OpOMTAIH, S-, P-, 0- seMeHThl. OCOOCHHOCTH PACIPEACICHHS JICKTPOHOB I10
opOuTaIsIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[lepnognuecknit 3axkoH n Ilepronnueckas cucrema xumuueckux dneMeHToB Jl. M. MenneneeBa. CBs3b NMEPHOINYECKOTO
3akoHa u Ilepronnueckoil cucteMbl XUMUUYECKUX 3iieMeHTOB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO rpynnam u
nepuoaaM. 3HaUCHUE NEPUOJANYECKOTO 3aKOHA B PA3BUTHHU HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKash CBsI3b. BUAbl XMMHUYECKOW CBsI3M (KOBAJEHTHAs HEMOJspHAs W TOJIsIpHAs, WOHHas,
MeTayuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOU CBsI3U (OOMEHHBIN U IOHOPHO-aKIIENTOPHBIN). Bogopoanas
CBS3b. BaJICHTHOCTB. DNEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATUOHBI U AaHHOHBI.

BemectBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUSA. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAIUIMYECKUX
pemeéToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[ToHsiTe 0 qucnepcHbIX cucremax. McTUHHBIE M KOJUIOUIHBIE pacTBOPBI. MaccoBas 10JI BELIECTBA B pACTBOPE.

Knaccudukanusa HeopraHudeckux coeauHeHuil. HoMeHkiaTypa HeopraHM4ecKMx BellecTB. ['eHeTnueckass CBS3b
HEOPraHUYECKHUX BEIIECTB, MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumnueckas peaknus. Kiraccudukanus XuMUIeCKUX peakinii B HEOPTaHMIECKOW 1 OpraHUYeCKON XUMUHU. 3aKOH COXPaHEHUS
MACCHhI BEILIECTB, 3aKOH COXPAHEHUS ¥ TPEBPAILCHUS SHEPTUHU TPU XUMUUYECKUX PEAKIIUSX.

CKOpOoCTh peakiuu, e€ 3aBUCUMOCTh OT paziudHbIX (hakTopoB. OOpaTuMble peakiuu. XUMHUYECKOe paBHOBecue. DaKTophl,
BJIUSIIOIIME HA COCTOSIHUE XUMUYECKOTo paBHoBecud. [Ipunnun Jle Hlarense.

Onextponutuyeckas auccomnmanus. CuiibHble W ciaOble 37eKTpoduThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KHCIAs,
HEUTpaJibHas, IIEJTOYHAs.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.



DKCnepuMEHTaIbHbIE METOAbl M3YUYEHUSI BEIECTB U UX MpeBpalleHuil: neMoHcTpanus Taomui «llepuonnueckas cucrema
xumuueckux saeMeHtoB JI. . MenpaeneeBa», HU3ydeHUE MOJIENEH KPUCTAUIMYECKUX PEIIETOK, HAOMIOJCHHE W ONHCAHUE
JEMOHCTPALIMOHHBIX U JJTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHUIA BOJAOPOJa B MPUCYTCTBUU KaTaIM3aTopa, ONPE/ICIICHUE
Cpelbl pacTBOPOB BEIIECTB C MOMONIBI0 YHUBEPCAIBHOIO MHAMKATOPA, PEaKIMd MOHHOTO OOMEHA), MPOBEACHUE MPAKTUYECKON
paboThl «BiusiarEe pa3nunyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN.

Pacuérnble 3anaumn.

Pacu€rel Mo ypaBHEHUSM XUMHUYECKUX PEAKIHMi, B TOM YHUCIE TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HMCIOJIb30BAHHEM
MTOHSATHUSL «MACCOBAsI I0JISI BELIECTBAY.

Heoprannyeckasi xummus

Hewmeramnsl. [Tonoxxenune nemeranios B [lepuonanueckoii cucteme xumudeckux saemeHToB /1. Y. MenneneeBa u 0coOOEHHOCTH
cTpoeHusi atoMoB. duznueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETA/UIOB (Ha MpuUMepe Kuciaopopaa, cepwl, gocdopa u
yrieponaa).

XHWMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIJIOB (rajloOreHoB, Cephl, a30Ta, pocdopa, yriepoaa u KpeMHUs1) U UX COETUHEHUIN
(OKCHI0B, KHCIIOPOICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTUHEHHM).

[IprumeHeHnEe BaXXHEUIIINX HEMETAIUIOB U UX COCUHECHUMN.

Metamel. [lonoxxenue metaminos B [lepuoanueckoil cucreme xumuueckux anemeHToB /. 1. Menneneera. OcobeHHocTH
CTPOCHHUS IECKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue ¢puzndeckue cBoiicTBa MeTamuioB. CrijiaBbl METAJIOB.
DNEKTPOXUMHUYECKUIN Pl HAMIPSKEHU METaJIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATPUM, KW, KaJdbllUi, MarHUH, aTIOMUHUN, [IUHK, XPOM, KEJIe30, MEIb) U
UX COCTUHCHUU.

OO6mme crocoObl mosydyeHust MeTaJIoB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METOIbI U3YUYEHUS BEIIECTB M UX MPEBPAICHUN: N3yUYeHHE KOJUIEKITUU «MeTasuibl U CIIJIaBbI», 00pasiioB
HEMETAJUIOB, PEIICHUE AKCIEPUMEHTAJIbHBIX 3ajlay, HAOIIOJIEHUEe U OIMUCAHHUE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3amMoOA€ICTBHE TUIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT U 11I€JI0YEH, KaU€CTBEHHBIE PEaKIIMi Ha KATHOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétpel maccel BemiecTBa wiM 0oObEMa Ta30B IO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce Wi O0bEMY OIHOTO U3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00bEMA, KOTUYECTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CIIA OJTHO M3 BEIIECTB
MMEET NMPUMECU. XHUMMS U KU3Hb



Posib XuMHu B 00€CIEUeHNH SKOJIOTMUYECKON, SJHEPreTUYECKONW U MUIEBON 0€30M1aCHOCTH, pa3BUTUH MeIULMHEL. [loHsATHE O
HAyYHBIX METOJAaX IMO3HAHMS BEUIECTB U XUMHUYECKUX PEAKLIUM.

[TpencraBienust 06 00X HAYYHBIX IPUHLIUIIAX IPOMBIIIEHHOTO MTOJIyYE€HUS BaKHEHMIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MAaTEPUAJIOB: BaXKHEHUIME CTPOUTENIBHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MATEpUabl, KPACKH,
CTEKJIO, KepaMHKa, MaTepHalIbl JIJIs JICKTPOHUKH, HAHOMAaTepHaJIbl, OpPraHMYECKUE U MUHEpaJIbHbIC YIOOPECHHUS.

XUMUs U 3I0pOBbE YEJIOBEKA: MIPaBUIIa UCIOIb30BaHU JIEKAPCTBEHHBIX IPENapaToB, paBuia OE30MaCHOTO UCIIOJIb30BAHUS
npenapaToB OBITOBOM XUMHUU B ITOBCETHEBHOM KU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSA3E€W NMPU M3YYEHUU OOLIEH U HEeopraHWyeckol xumuu B 11 Kiacce ocylecTBisieTcs depes
MCITOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX TOHATUH, TAK U TOHATHH, SIBJISIOIINUXCS CHCTEMHBIMH JIJIS1 OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHATHS: HayyHbIM (DakT, rUmoresa, 3aKOH, TEOpHs, aHaju3, CHHTE3, Kiaccu(uKalusi,
NEPUOINYHOCTb, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3BMEPEHUE, SBJICHUE.

®duznka: Marepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI, PaTUOAKTUBHOCTb, MOJEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHME BEUIECTBA, (DU3MUYECKUE BEIMYMHBI U €IUHULBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opranu3M, 3KocUcTeMa, ouochepa, Makpo- U MUKPOIJIEMEHThI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHbIE TOPObI, OJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus:  XMMHYECKass  NPOMBILLIEHHOCTb,  METAJUIYprusi,  HPOU3BOJACTBO  CTPOMUTENBHBIX  MAaTEpHUaJoB,
CEJIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MHIIEBAasi MPOMBIIIIEHHOCTb, (apMalieBTUYeCKas MHPOMBIIUIEHHOCTh, MTPOU3BOACTBO
KOCMETHYECKHUX IIPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, AIEKTPOHHAS TPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMSA [TPOI'PAMMEI 110 XMMHNU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI



dI'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00YUYarOITUMHUCS TPOTPAMM CPEeIHEr0 00Iero 00pa3oBaHUs
(JIMUHOCTHBIM, METANPEIMETHBIM U MpPeIMETHbIM). HaydHO-MeToaAn4YecKOi OCHOBOM MJi pa3pabOTKU MIIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUS MPOTPaMM CPEAHEr0 00IIET0 00pa30BaHUS SIBISETCS CUCTEMHOIEATEIIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM TOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS IIpeaMeTa
«XuMHs» HAa YpPOBHE CPEAHETO OOIIEro oOpa30BaHMs BBIICICHBI CICAYIOMUE COCTABJISAIONIME.  OCO3HAHWE OOYJaroNTUMUCS
POCCHUHCKOMN TpaXKJIaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;, HAIMYUE MOTUBAIIMU K OOYUYCHHUIO; IIeJeHAIIPaBICHHOE

pa3BUTHE BHYTPEHHUX YOCKICHUN TUUYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH W MCTOPUUCCKUX TPAIULIMK 0a30BOM HayKH XHMHH; TOTOBHOCThH M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOCU JIEATEIIbHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IIEJOCTHOM CHCTEME XMUMHUYECKOro O0Opa3oBaHUs;
HaJIM4Yue MIPaBOCO3HAHUS IKOJOTHUECKON KyIbTYpPhl U CIIOCOOHOCTH CTABHUTh 1IN M CTPOUTD KU3HCHHBIC TIJIaHHI.

JIngyHOCTHBIC pe3yJbTaThl OCBOSHUS MPEIMETa « XUMHUS» JIOCTUTAIOTCS B €AMHCTBE YICOHOM M BOCTIUTATEILHOMN eI TEILHOCTH
B COOTBETCTBUU C T'YyMaHUCTUUYECKUMH, COIMOKYIHTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€allaMH POCCHUUCKOTO
IPaXJIAHCKOTO OOIeCTBa, NPHUHATHIMH B OOIIECTBE HOPMaMM M TIpaBWJIaMH IIOBEJEHHUS, CIOCOOCTBYIOIIMMHU TIpolieccam
CaMOIIO3HaHUsI, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUS JIMUHOCTU O0yYarOITUXCSI.

JIngHOCTHBIC pE3yJbTAaThl OCBOCHHUS TpeaMeTa «XHUMHS» OTpakaroT C(HOPMHUPOBAHHOCTH OIBITA I103HABATECILHOW U
MPAKTHYECKOHN JAEATEILHOCTH 00YUYarOIIUXCS 10 peaIu3alliy MPUHITHIX B OOIECTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIMTAHMS

0CO3HaHMS 00YJAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sS3aHHOCTEH,

YBOKEHUS K 3aKOHY M MPABOMOPSIKY; MPEACTABICHUSA O COIIMAIBHBIX HOPMaX M MpaBUiIax

MEKINYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHOM TBOPUECKOH AEATETLHOCTU MPU CO3IaHUH YUEOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/1a4, BHITIOJHEHUN XUMHUYECKUX IKCIEPUMEHTOB; CIOCOOHOCTU MOHUMATh U
NPUHAMATh MOTHBBI, HAMEPECHHMS, JIOTUKY W apryMEHTBl JPYIMX IMPH aHAJIM3€ Pa3IUYHBIX BUAOB Y4YCOHOH JeATeIbHOCTH; 2)
NATPUOTHYECKOT0 BOCIIMTAHUSA: [IEHHOCTHOI'O OTHOIIEHUSI K ICTOPUYECKOMY Y HAYYHOMY HACJIEIUI0 OTE€UECTBEHHON
XUMUH; YBOKEHHS K MPOIECCY TBOPUYECTBA B 00OJIACTH TEOPHHM M TMPAKTUYECKOTO MPUMEHEHHS] XMMHH, OCO3HAHHS TOTO, YTO
JOCTUKEHHUS HAYKHU €CTh Pe3yJbTaT JIUTEIbHBIX HAOIIOICEHUM, KPOMOTIMBBIX IKCTIEPUMEHTAJIBHBIX MOUCKOB, MIOCTOSIHHOTO TPY/ia
Y4€HBIX ¥ TIPAKTUKOB; WHTEpECa M MO3HABATEIHLHBIX MOTUBOB B MOJIYYEHUHU U TTOCIEIYIONIEM aHAIN3e WH(OPMAIUHU O MePETOBBIX



JOCTHKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XUMHUH, 3) AYXOBHO-HPABCTBCHHOI'0 BOCIIHTAHUS: HPABCTBCHHOI'O CO3HAHMUA,
ITHYCCKOI'O ITOBCACHU A,

CIIOCOOHOCTH OIIEHUBATh CHUTYalldd, CBSI3aHHBIE C XMMHYECKUMHU SIBICHUSIMH, W MNPHUHUMATb OCO3HAHHBIC pEIICHHUS,
OpPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE IMOBEJECHHE M MOCTYNKH CBOMX
TOBapUIIEN C MO3ULINI
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIENCTBUN ITUX IOCTYNKOB;

4) (popMupOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAaHUS HEHHOCTEN 3J0pOBOro U 0€30MacHOro 00opasa )KU3HU, HEOOXOIUMOCTH

OTBCTCTBCHHOI'O OTHOIICHHSA K CO6CTB€HHOMy (bHSI/I‘-ICCKOMy U IICUXHUYCCKOMY 3I0POBBIO, CO6J'II-O,Z[GHI/I$I IIpaBHJI 0e30macHoOro
O6paHl€HI/IH C BCIICCTBAaMHU B 6I>ITy, HOBCGHHCBHOﬁ

JKHU3HHU U B pr,[[OBOﬁ ACATCIIbBHOCTHU, IMOHUMAHUA HCHHOCTHU IIPABUJI HHAWBHUAYAJIBHOI'O B KOJUICKTUBHOT'O 0e301acHOTo

MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOCH; OCO3HAHUSI MOCIEICTBUI U HEMIPUATUSI BPEAHBIX MPUBBIUEK
(ynmoTpeOseHus ajdKoroisi, HapKOTHUKOB,

KypeHHus);
5) TPYA0OBOI'0 BOCIIMTAHUSA: KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HMCCIIEIOBATENbCKOM
NEeSATEIbHOCTH,

0OILIECTBEHHO MMOJIE3HOM, TBOPUYECKON U APYTUX BUAAX EATEIbHOCTH; YCTAHOBKM HAa aKTUBHOE yYaCTUE B PELIEHUHU MPAKTUYECKHUX
3a7a4 COLMAIBHOU

HaIpaBJIEHHOCTH (B paMKax CBOETrO KJjiacca, IMIKOJIbl); MHTEpeca K MPaKTUUECKOMY M3YUYEHHIO Mpodeccuil pa3inyHoro pojaa, B TOM
YyHUCIe Ha

OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUI MO0 XUMHH; YBAXXEHUS K TPYAY, JIOIAM TPyAa U PE3YJIbTaTaM TPYAOBOU JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIIbHOM TpPAEeKTOpUU 0Opa3oBaHus, Oyayuiedl mnpodeccuu u peatus3aluu

COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB M MOTpeOHOCTEN

oOmiecTBa; 6) JKOJOrHYeCKOr0 BOCHUTAHUS: DKOJOTUYECKH IIeJIeCOO0pa3HOr0 OTHOIICHHS K MPHUPOJAE, KaK HCTOYHHUKY

CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

IIOHHUMAaHUs T100aJILHOTO XapakKTepa 3KOJOI'MYCCKHUX HpO6HCM, BJIMSAHUA

9KOHOMHYCCKHX IIPOOCCCOB Ha COCTOAHHUC HpHpOI{HOﬁ u COHHaHBHOI;'I Cpcabl; OCO3HAHMHA HGO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA
I[OCTI/I}KCHI/Iﬁ XUMUHN JJIs1 PCHICHUA



BOIIPOCOB PAlMOHAIBHOTO TPUPOIAOIIOIB30BAHUS; aKTUBHOTO HEMPUATHUS JICVCTBUM, TPUHOCIIINX BPEJl OKPYKAIOLIEH TPUPOTHOU
cpene, yMeHUs IPOTHO3UPOBATh HEOJATONPHUSATHBIC 3KOJIOTHUECKHE TMTOCIEACTBHUS MPEANPUHUMACMBIX IEHCTBUIA U TTPEAOTBpAIaTh
VX; HAIAYMS PA3BUTOrO SKOJIOTMYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYJIBTYPBI, OIbITA JECATEIbHOCTH 3KOJIOTHYECKOU
HANpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMH B TTIO3HABATEIbHOM, KOMMYHHUKATUBHON U COLMAIBHON MTPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSTh UI€0J0THH XeMOo()oOrr; 7) HEeHHOCTH HAYYHOT0 MO3HAHMS
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH; TOHWMAaHUS CHEIU(GUKN XMMHUH KaK HAyKd, OCO3HAHUS €€ poiu B (OpMUPOBAHUU
PalMOHAJIBHOTO HAYYHOTO MBIIIJIEHHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTABICHHU 00 OKPY’KaloIleM MUPE Kak O €IUHCTBE IIPUPOJIBI U
YyeJIoBeKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOJIEM COXPAHEHUS MPUPOJHOTO PAaBHOBECHS; YOCKIEHHOCTH
B 0C0001 3HAUMMOCTH XUMUH JJ1s1 COBPEMEHHOM ITUBHIIM3AIIUN: B €€ TYMaHUCTUYECKON HAMIPABJICHHOCTH U BaXKHOM POJI B CO3TaHUH
HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhI, PEIICHUH TJIO0ATBHBIX MPOoOJeM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON M IKOJIOTHYECKONU OE30MMaCHOCTH, B PA3BUTUN MEIUILIUHBI, O0OECTICUCHUH YCIOBUN YCIEITHOTO TpyJa 1
AKOJIOTHYECKH KOM(OPTHOM >KM3HM KaKJOro 4jeHa OOIeCTBAa; €CTECTBCHHO-HAYYHOW TPAMOTHOCTU: IOHHMAHHUS CYIIHOCTH
METOJI0OB TO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMbIe 3HAHMS JJIS aHAIM3a U
00BSICHEHHUS SIBJICHUM OKPYXKAIOIIEro MUpa M IMPOUCXOIAIINX B HEM M3MCHEHUH, YMEHUS JieJaTh 000CHOBaHHBIE 3aKIIOUCHUS HA
OCHOBE Hay4YHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX C IIEJIbIO0 MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIILHO
WCIIOJIB30BaTh XUMUYECKUE 3HAHUS JUIS PEIICHUST TPoOJieM B PEAbHBIX KU3HEHHBIX CHUTYallUsX; MHTEpeca K MO3HAHUIO U
HCCIeI0BaTECIbCKOMN

JICATEIILHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUI
M0 XUMHU B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTSMHU;, HWHTEpeca K OCOOCHHOCTSAM TpyJda B pazIMuHbIX cdepax
poeCCHOHAIIBHON JEITCIIBHOCTH.

METAIIPEJAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS ydeOHOro mnpeaMera «XHMHs» Ha YPOBHE CpeIHEro oomero o0pa3oBaHUsA
BKJIFOYAIOT:

3HaUYUMBbIE I (DOPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCIHMIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHAyYHbIE
HOHSTHS, OTPAKAIOIIUE LEIOCTHOCTh HAYYHON KapTHUHBI MUPA U CHEU(PUKY METOAOB MO3HAHMSI, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax (MaTepusl, BEILIECTBO, SHEPIUs, SIBJIICHUE, IPOLIECC, CUCTEMA, HAyUHbI ()akT, IPUHLINII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



Teopusl, UCCIIeI0BaHKE, HAOJI0IeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JAPYTHE); YHHUBEpCAJbHbIE yueOHbIC AeCTBUS (ITI03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), oOecmeunBarone (opMupoBaHue (YHKIMOHATLHOM TPAaMOTHOCTH M COIMAIBHOU
KOMITETCHIIUH 00YYaIOIINUXCsl; CIIOCOOHOCTh 00YJaIONTUXCsl UCIOJIb30BaTh OCBOCHHBIC MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKUE
3HaHUS U YHUBEpCAJIbHbIE YUeOHbIC JEHCTBUS B MO3HABATEIBHON U COIIMATIBHON MTPaKTHUKE.

MertanpenMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMUA YUYEOHBIMU MMO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMU
U PETYJISITUBHBIMU JIEUCTBUSIMHU.

OBJjaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUAMMU:

1) ©a3oBble JJOrHYecKHe JAECTBUSI: CaMOCTOSITEIILHO (POPMYIIMPOBATH M AKTYAIIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh, ONPENENATh LIeNU ACATEIbHOCTH, 3a/laBasi mapaMeTphl U KPUTEPUU WX JOCTHXKEHHS, COOTHOCHUTH PE3yJIbTaThl
JEATEIIbBHOCTH C TMOCTABJICHHBIMU LESIMH; UCMIOJb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBLICIATH
XapakTepHbIC IPU3HAKY MOHSATUN U yCTaHABIMBATh UX B3aUMOCBSI3b, UCHOJBb30BATh COOTBETCTBYIOIIUE TOHATHUA JUIsl OOBICHEHUS
OTJIETBHBIX (PAKTOB M SIBJICHUH; BBIOUpPATh OCHOBAHUS U KPUTEPUU MJIs KIACCU(UKAIMU BEIIECTB M XUMHUYECKUX PEaKIIUM;
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXK]Y HW3yYaeMbIMU SIBJICHUSMH;  CTPOUTHh JIOTUUECKUE PaACCYXKICHUS
(MHIYKTUBHBIC, JNETYyKTUBHBIC, 10 AHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pPAaCCMATPUBAEMBIX SIBJICHUSX,
GbopMyIUpPOBATH BBIBOBI U 3aKJIFOUEHUS; IPUMEHSTh B MPOIECCE MO3HAHUS, UCTIOJIb3yEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOEIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJT) DJIEMEHTa, XUMUUYeckas popmya,
ypaBHEHUE XMUMHUYECKOM pPEAKIMU — MPH PEIICHWH Y4EeOHBIX MO3HABATEIbHBIX W MPAKTUYECKHUX 3a/1ad, TPUMEHSTh Ha3BaHHBIC
MOJIEIbHBIC TIPEICTABICHUS JIJIsl BHISBICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a30Bble HCCJIEIOBATEIbCKHE eHCTBHS: BJIaIeTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMS BEIIECTB U XUMHUYCCKUX
peakiuit; popMyaupoBaTh LETU U 33/1a4d UCCIICIOBAHUS, UCIIOJIH30BATh MOCTABJICHHBIE U CAMOCTOSITEIILHO
chopMyIHpOBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI JiJ1s1 (POPMUPOBAHUS TUIOTE3HI IO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN; BIIAJIETh HABBIKAMH CAMOCTOSATEIBHOTO IUNIAHUPOBAHUS U IIPOBEICHUS
YYEHUYECKUX

HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOAATh 33 XOJI0OM MPOIECCa, CAMOCTOSTEILHO MPOTHO3UPOBATH €r0 PE3YIIbTAT,
dbopmyupoBaTh 000OIIECHUS U BHIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUS, COCTABIATH OOOCHOBAHHBIM
OTYET O MPOJICIAHHON paboTe; MPUOOPETATH OMBIT YICHUYECKONU UCCIIEI0BATEILCKON U MTPOSKTHON JIEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHHUIO
PAa3IMYHBIX METOJ0B IIO3HAHUSI.



3) pa6ora c nHopManmeii:
OPUEHTHUPOBATKLCS B PA3TUIHBIX UCTOUYHUKAX WH(OpMAIUH (HAYIHO-TIOMYJISIpHAS
JUTEpATypa XUMHUYECKOTO COJEpKaHUs, CIIPABOYHBIC IMOCOOMs, pecypchl MHTEpHeTa), aHamn3upoBaTh WHPOPMAITUIO PA3THUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS, KPUTHIECKH OIICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEUYUBOCTh; (POPMYIHPOBATH 3aIPOCHI U
IPUMEHSATH Pa3IMYHBIC METO/IbI PHU TIOUCKE U 0TOOpE
uH(pOpMaIuu, HEOOXOAMMOW ISl BBITIOJIHEHHS YY€OHBIX 3a/ad OMNPEACIICHHOTO THIMA; MPHOOpPETaTh OMBIT HCIOJIB30BAHUS

UHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA
U Pa3JIMYHBIX MIOMCKOBBIX CUCTEM; CaMOCTOSTEIHLHO BHIOMPATh ONTUMANIbHYIO (hOpMY MpeACcTaBiICHUS HHGOPMAIIH
(cxemsl, rpaduKu, TUArpaMMbl, TaOJIUIEI, PUCYHKH W JPYTHE); UCIIOIH30BAaTh HAYYHBIN S3bIK B KA4€CTBE CPEACTBA IpH padboTe ¢
XUMUYECKON HH(OpMaluen: TpUMEHSATh MEXKMNpeaMeTHble ((QU3nYecKue M MaTeMaTHYeCKHE) 3HAKW M CHUMBOJIBI, (DOPMYJIBI,
ab0peBHUaTyphl, HOMEHKIIATYPY; UCIIOIL30BaTh M MPe0oOpPa30BhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATIISIIHOCTH. OBJIajieHHe
YHHMBEPCAJIbLHBIMH KOMMYHMKATUBHBIMHU JAeHCTBUAMM: 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOU TEMbI B XOJIe AUAJIOra
W/WIU TUCKYCCHH, BBICKA3bIBaTh UJICH, (POPMYIMPOBATH CBOM MPEIJIOKEHHSI OTHOCUTEILHO BBHITOJTHCHHS TIPEAJIOKCHHON 3a/1a4H;
BBICTYIIaTh C TIPE3EHTAIlMEH PE3yNIbTaTOB IMO3HABATEIHHOW MESITCIIBHOCTH, IMOJYYCHHBIX CAMOCTOSTEIEHO WM COBMECTHO CO
CBEPCTHUKAMH TPU BBITIOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTa, MPAKTUYECKONH PaOOThI MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX
BCIIECTB, pealn3alnuyd y4eOHOro mpoekTa W (OPMYIUPOBATH BHIBOABI IO PE3yNbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN ITyTEM
COTJIaCOBaHUsSI TO3UIMK B XOA€ OOCyXJeHus U oOMeHa MHeHusMH. OBJiaJieHHe YHHBEPCAJbLHBIMHM PeryjasiTHBHbBIMH
AefiCTBUSIMM:

CaMOCTOSITEJIFHO TUIAHUPOBAaTh W OCYIIECTBIISATH CBOIO IO3HABATEIBLHYIO NESATEIBHOCTh, OMpeaelisas e Lelu W 3aaadd,
KOHTPOJIMPOBATh M 10 MEPE HEOOXOIUMOCTH KOPPEKTUPOBAThH MpEIaracMblidi alfOPUTM JACHCTBUN TIPH BBITOTHCHUH YICOHBIX H
UCCJIeIOBATENLCKUX 3aJlad, BHIOMpaTh HanOosiee A((EKTUBHBIN CMOCOO WX pelieHus ¢ y4€TOM TOJy4YEeHHs] HOBBIX 3HAHHUU O
BCIIECTBAX M XUMHUCCKUX PEAKIIHUIX; OCYIIECTBISATH CAMOKOHTPOJIb CBOCH IESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMush» OTPa)karoT:
c(hOpMUPOBAHHOCTH MIPEICTABIICHUN O XUMHUECKOW COCTABJISAIONIEH €CTECTBEHHO-



HayYHOM KapTHUHBI MHUpPA, POJIK XMMHH B IMO3HAHUU SBJICHUN NPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIBTYpbl JINYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAUMOM 7Sl pelIeHUs] MPAKTUYECKUX 3a7a4d U AKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIECHUS K
CBOEMY 3I0pPOBBIO U IPUPOJHOM Cpele; BIANCHUE CUCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHA (XMMHUYECKUH DIIEMEHT, aToOM, JJIEKTpPOHHas 000JOYKa aToMa, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
XUMHYECKas CBA3b, CTPYKTypHas (hopMyiia (pa3BEpHyTast U COKpAIIEHHAs ), MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00bEM, YTIIepOTHBIN
CKeJIEeT, (PyHKLIMOHAJIbHAS TpyMIa, pajuKall, U30Mepus, U30MEPbI, TOMOJIOTMUYECKUM P, TOMOJIOIH, YTIEBOAOPOABI, KUCIOPO U
a30TCcoJIepKaIIUe COEAUHEHHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEUHEHNS); TEOPUU U 3aKOHBI
(Teopuss cTpoeHHMs opraHuueckux BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHMBOJINYECKUN S3BIK XMMHHM; MHUPOBO33PECHUECKME 3HAHMS, JICKAIIME B OCHOBE IOHMMAaHUSA NPUYMHHOCTH M CHCTEMHOCTH
XMMHUYECKUX SIBJICHUMN, (PAaKTOJIOIMYECKUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJIyU€HUU U 0€3011aCHOM HMCIIOJIb30BAHUU BAYKHEHIIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW NEATEIBHOCTH YelIOBeKa; COPMUPOBAHHOCTh YMEHUHN BBISABIATH XapaKTEpHbIE
IIPU3HAKH ITOHATHUH,

YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME NOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U IPEBpaALCHUN
OpraHUYECKUX COEAMHEHHI; C(HOPMUPOBAHHOCTh YMEHUI HCIIOIb30BATh XUMUUECKYIO CUMBOJIUKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTOI, COKpaiEHHOM ) (hOpMYJI OPraHNYECKUX BEIIECTB U YPaBHEHU XUMUYECKUX PEaKLIUN, N3rOTaBINBATh
MOJEIN MOJIEKYJI OPTAHUYECKHUX BEIIECTB ISl MIUTFOCTPALMU UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMUPOBAHHOCTh ~ YMEHHMHM  yCTAaHABIMBATh  IMPUHAJIEKHOCTD WU3YYEHHBIX
OpPraHMYECKUX BEIECTB 10 MX COCTaBY U CTPOCHUIO K ONPEAEIEHHOMY KJIacCy/ITpylie COeAUMHEHUN (YTIeBOIOPOAbI, KUCIOPOA U
a30TcojepXkKalllie COSIUHEHMsI, BBICOKOMOJICKYJISIPHbIE COCIMHEHUS ), 1aBaTh UM Ha3BaHUS M0 CHUCTEMaTHYECKOW HOMEHKJIAType
(IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIWJIEH, AlETUIIEH,
TUJICHTJIMKOJIb, TIMLEPUH, (eHo, (opMabAEru, aleTalbIerul, MypaBbHHas KUCIOTa, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCJIOTA,
CTeapuHOBasl KHCJIOTa, TJIIOKO03a, (PYKTO3a, Kpaxmall, L0033, TIUIUH); CPOPMUPOBAHHOCTh YMEHHUS ONPEIEISTh BHUJbI
XUMUYECKOHN CBSA3M B OPTaHUYECKUX COEIMHEHHUSX (OJIMHApHBIE U KpaTHbIE); CHOPMUPOBAHHOCTh YMEHUS TPUMEHSTD MOJOXKEHUS
TEOpUU CTPOCHUs opraHuyeckux BemecTB A. M. Bytneposa st 0ObsICHEHHSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHMSI MAaCChl BELECTB; CPOPMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENIEH PAa3IMUHBIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, 3TaH, TWIEH, IPOIWIIEH,
anetusieH, OyranueH-1,3, metunOyraaueH-1,3, O€H30J, METaHOJ, ATAHOJ, STWICHIVIMKOJb, TJIULEPUH, (PEHOJI, aleTalIbIeruN,
MypaBbUHasl M YKCyCHasi KUCJIOTHI, TJIFOKO3a, KpaxMaJ, LEUI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WILTFOCTPUPOBATh F€HETUYECKYIO
CBSA3b MEXIYy HHUMU YpPaBHEHHUSMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHMA C HCHOJb30BAHUEM CTPYKTYPHBIX (HOpMYI;



c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HCTOYHHUKH YTIIEBOJAOPOTHOTO CBHIPhS (HEPTH, MPUPOTHBIN Ta3, yroib), CIOCOOBI UX
nepepadoTKH M MPAKTHUECKOe MPUMEHEHHE MPOJYKTOB NEpepadOoTKH; CHOPMHUPOBAHHOCTh YMEHUN MPOBOIUTH BBIYUCIICHUS TI0
XUMUYECKAM YpaBHEHUSIM (Macchl, 00bhEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTAa PEaKIMH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB PEaKIHH); c(HOPMHUPOBAHHOCTh YMEHHUN BIAJCTh CHCTEMOM
3HaHWK 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHWS, UCIOJB3YeMbIX B XUMHUU TPU MU3YYCHHUH BEIISCTB M XUMUUYCCKUX SBICHHM
(HaOmroIeHNe, U3MEpPEHHE, IKCTICPUMEHT, MOJISITMPOBAHHE ), UCIIOIB30BaTh CUCTEMHBIC XUMUYECKHE 3HAHUS JJIs PUHATHS PEIICHUH
B KOHKPETHBIX JKH3HEHHBIX CUTYaIUSIX, CBI3AHHBIX C BEIICCTBAMHU W WX MPUMEHEHHEM; C(HOPMHUPOBAHHOCTh YMEHHUU COOJIOATH
paBuia MOJb30BAHMS XUMHYECKOW MOCYAON U TaOOpaTOPHBIM 000pYI0BAaHUEM, a TAaKXKe MpaBuUiia OOpaIeHUsl C BEIIeCTBAMU B
COOTBETCTBUH C WHCTPYKITUSIMH I10 BBITIOJTHCHHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB; CPOPMUPOBAHHOCTh YMEHHH TUIAHUPOBATH
Y BBITIOJHATh XUMUUECKUHN SKCIIEPUMEHT (ITPEBpaIlleHHs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOJTYYCHHUE dTUIICHA U U3YUYEHUE
€ro CBOMCTB, KaYE€CTBEHHBIE PEAKIIMU OPTraHMYECKUX BEIIECTB, ICHATYpallys OEIKOB IIPU HArpeBaHUU, [IBETHBIC PEAKIINK OEJIKOB) B
COOTBETCTBHH C TIPaBWUJIAMH TEXHUKH OE30MAaCHOCTH TPH OOpalleHWH C BEIIeCTBAMU M JaOOpaTOPHBIM O00O0PYyIOBAHHUEM,
MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO JKCIIepuMeHTa B (OpMe 3almucd YPaBHEHHM COOTBETCTBYIOIIMX pEaKIUi U
(GbOopMyIMpOBaTh BEIBOABI HA OCHOBE ATHUX PE3yJbTATOB; CHOPMHPOBAHHOCTH YMEHUM KPUTHYCCKH AHAIM3HUPOBATH XUMUUYECKYIO
uH(OpMAITHIO, TTOJTYy9aeMYI0 U3 Pa3HbIX UCTOUYHUKOB (CpeACTBa MaccoBoi nHdopmaiuu, MuTepHEeT U apyrux); cHopMUPOBAHHOCTH
YMEHHH COOII0IaTh MpaBUiia SKOJOTHUECKH 11eJIeCO00pa3HOTO

MOBEICHUS B OBITY U TPYAOBOM IEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/IOPOBBS U OKPYKAIOIICH IPUPOTHON CPE/Ibl, 0CO3HABATH
OTIACHOCTh BO3JICMCTBUSI HAa >KMBBIE OPTaHU3MBbI OINPECIEHHBIX OPraHMYECKUX BEIIEeCTB, MOHMMAas cMmbicha mokasarens [1/1K,
MOSICHATh HAa TPUMEPAX CIIOCOOBI YMEHBIICHHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS HAa OPTaHW3M YEJOBEKA; IS
00ydJaronmmxcsi ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMU 37IOPOBbS: YMEHUE MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/ax
MO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUH; /TSI CIICTIBIX U CIa00BHIAIINX O0yYAOIINXCS: YMEHNE UCIIOJIB30BaTh pelibepHO-

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4eckux GopMyL.

11 KUIACC

[IpeaMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0Ias U HeopraHudeckasi XMMUsD» OTPaKaroT:
c(hOpPMHUPOBAHHOCTH MPEICTABICHUI: 0 XUMUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, POJIM XMMHUHU B MO3HAHUM SIBJICHUM MPHUPOJBI, B (POPMUPOBAHUN MBIIIJIECHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIEHUS MPAKTUYECKHUX 3a/1a4 U SKOJIOTHIECKA 0OOCHOBAHHOTO OTHOIIIEHUS K



CBOEMY 3JI0POBBIO U NIPUPOIHOM Cpele; BIAJCHUE CUCTEMOM XMMMYECKUX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOINOJIATAKOLIME
HOHATHUS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOTI, S-, P-, 0- 2JIeKTpOHHBIE OPOUTAII ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb OKHCIICHHS, XMMHYECKas CBs3b (KOBAJECHTHAs, HOHHAS, METAJIMYECKas,
BOJOPOJIHASI), KpUCTAJUIMYECKass pemérka, TUIbI XUMHYECKHX pEaKIHMii, pacTBOp, DJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAsT TUCCOLMALUSA, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOM pEAKIMH, XMMUYECKOE PAaBHOBECHUE);
TEOPUHU U 3aKOHBI (TEOPHUS ANEKTPOIUTHUECKON TUCCOaIuy, nepuoandeckuii 3akoH /. M. MenpeneeBa, 3aK0H COXpaHEHUS MACCHI
BEILECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIHMU MPU XUMUYECKUX PEAKLHSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMUH, MHUPOBO33PEHUYECKME 3HAHMs, JICKAIIUME B OCHOBE IIOHMMAaHUSA NPUYUHHOCTU U CHUCTEMHOCTH XMMHUYECKHUX SIBIICHUU,
(aKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH M OE30MaCHOM HCIOJIb30BAHUM BAKHEWUIIUX HEOPTaHUYECKUX
BEUIECTB B OBITY M IMPaKTUUYECKON JESITEIbHOCTH 4YEJOBEKa; C(HOPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE NMpPU3HAKU
TIOHSITUH,

YCTAaHABJIMBAaTh WX B3aMMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IMPU ONMCAHUM HEOPraHMYECKHUX BEIIECTB U HX
npeBpalieHuil; c(OPMUPOBAHHOCTh YMEHMHM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTaBJIEHUS (OpPMYJ BEIIECTB U
YpaBHEHUN XHUMHUYECKMX peakuuid, cuctematudyeckytro HomeHkinatypy (IUPAC) u TpuBHaibHble Ha3BaHHS OTAEIBbHBIX
HEOPraHWYECKUX BElIeCTB (yrapHbli ra3, yrieKucibli ra3, aMMHuaK, raiméHasl U3BecTb, HeraméHasi U3BeCTb, IUThEBAs COA, MUPUT
U Ipyrue); cHopMUpPOBAHHOCTh YMEHHI ONpPEAENSITh BaJIECHTHOCTh U CTENEHb OKUCIECHUS XUMHYECKUX AJIEMEHTOB B COEAMHEHUSX
pPa3IMYHOr0 COCTaBa, BUJ XUMHYECKON CBS3M (KOBaJECHTHAas, MOHHAs, METAJUINYECKasl, BOJOPOJHAs) B COCAUHEHUSX, THI
KPUCTAJUTMUECKOM PEeIETKY KOHKPETHOTO BEIIeCTBa (aTOMHasi, MOJIEKYJIIpHasi, MOHHAs, METaJNINYECKas ), XapaKTep CPeIbl B BOJHBIX
pacTBOpax HEOPraHUYECKHX COEAUHEHUH; C(HOPMUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPHUHAIJIEKHOCTh HEOPraHUYECKUX
BEIIECTB 110 UX COCTaBY K ONpeAeIEHHOMY KJacCy/Tpymie COeAMHEHUH (MPOCThIe BEIEeCTBA

— MeETajulbl U HEMETalbl, OKCHJbl, OCHOBAHWS, KHUCJIOTHI, aM(OTEpHbIE THAPOKCHUABI, COJIM); CHOPMUPOBAHHOCTH YMEHUUI
packpbIBaTh CMBICT epuoandeckoro 3akoHa /. V1. MenzeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, 00BICHUTEIBHYIO
U TPOTHOCTUYECKYIO (YHKIHMH; CGHOPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX
aneMeHToB 1—4 mepuoaoB Ilepuoanueckor cucteMbl XxuMudeckux 3nemMeHToB Jl. M. MeHnneneeBa, ucnoiib3ys MOHATUS «S-, P-,
daneKkTpoHHBIE OPOUTATHY, «IHEPTETUUECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB
U HUX COEOWHEHMH 1o mnepuoxam u rpynnaMm Ilepmogmdeckoid cucrtembl xumuyeckux dneMeHtoB J[. M. Menneneesa;
c(OpMHUPOBAHHOCTh YMEHHUM XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XMMUUYECKHUE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, MOJTBEPKIATh CYLIECTBOBAHWE IN'€HETHYECKOM CBSI3W MEXKIY HEOPTaHMYECKHMM BEIIECTBAMH C MOMOILBI YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUUECKHX PEaKUUi; CPOPMUPOBAHHOCTh YMEHHUS KIACCUPHUIIMPOBATH XUMHUUECKHUE PEAKIINU 0 Pa3InIHbIM
npu3HaKam (YKCIIy U COCTAaBY PEarupyrouux BeEeCTB, TEII0BOMY 3(PPEeKTy peakinu, '3MEHEHUIO CTENIeHEN OKUCIICHUSI DIIEMEHTOB,



00paTUMOCTH peaKIMH, YYACTHUIO KaTalu3aTopa); CHhOpMUPOBAHHOCTh YMEHUMN COCTABIIATh YPABHEHUS PEAKIIUN pa3IMUHbBIX TUIIOB,
TIOJTHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEAKIIM MOHHOTO OOMEHA, YYMTHIBAs YCIOBHS, MPU KOTOPHIX 3TH PEAKIIUU UAYT J0 KOHIIA;
c(hOpMUPOBAHHOCTh YMEHUN TIPOBOAUTH PEAKIIMH, TIOITBEPKAAIOIINE KAaUeCTBEHHBINM COCTAB PA3IMYHBIX HEOPTAHUIECKUX BEIIECTB,
pacno3HaBaTh OMBITHBIM IMyTEM HOHBI, TIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTAHMUECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMCHUH pacKphIBaTh CYIIHOCTh OKHUCJIUTEIIBHO-

BOCCTAHOBHUTEJIBHBIX PEAKIIUH TOCPEACTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa 3TUX peakiuii; cPopMHUPOBAHHOCTh YMEHUM
O0OBSCHSITH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU PEAKITNU OT PA3IMIHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHIECKOTO PAaBHOBECHS
B 3aBHCUMOCTH OT BHemrHero Bo3aeicTBus (mpuranun Jle [larense); chopMupOBaHHOCT, YMEHHUI XapaKTepHU30BaTh XUMUUYCCKUC
MIPOIIECCHI, JICXKAIME B OCHOBE IPOMBIIIICHHOTO IIOJYYEHHMs CEpPHOM KHCJIOTHI, aMMHaka, a TakKke CPOpMHPOBAHHOCTH
MIPEICTABICHU 00 00X HAYYHBIX MPUHIIMIIAX M SKOJOTHUYECKHUX MPOOIeMaxX XMMHUYECKOTO TTPOU3BOICTBA; CHOPMUPOBAHHOCTH
YMEHUM ITPOBOJIUTH BBIYMCIICHUSI C UCTIOJb30BAHUEM ITOHATHS «MacCoBas JI0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHH T'a30B
IIPY XUMHUYECKHUX PEAKITUIX, MACCHI BEIIECTBA MIIM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO
13 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIIOBOr0 A(h(PeKTa peakiii Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MPEBPAIICHUS
W COXpaHEHHS dHEPruu; cHOPMHUPOBAHHOCTh YMEHHM COOJIOAATh MPaBHIa MOJb30BaHUS XUMHYECKOM MOCYION M JTaOOpaTOPHBIM
obopymoBaHHEM, a TaK)Ke TpaBUiIa 0OpaIeHUs ¢ BEMIECTBAMHA B COOTBETCTBUH C MHCTPYKITUSMH IO BBITIOJIHEHHIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB; CHOPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOJHATh XUMHUECKUN IKCIIEPUMEHT (Pa3IoKeHHUE TIEPOKCH/ 1A
BOJIOPO/Ia B TMPUCYTCTBUU KaTaJlu3aTopa, OMPEICICHHE CPEIbl PacTBOPOB BEIIESCTB C MOMOINBI YHHBEPCAIBHOTO WHIWKATOPA,
BIIMSTHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOMN peaKIuu, peakIui HOHHOTO 00OMeHa, KaueCTBEHHBIC PEaKIIuu Ha CyJibdar-
, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIIEHNE YKCITEPUMEHTAIBHBIX 3a71a4 1o TeMaM «MeTtamiehy u «HemeTaby)
B COOTBETCTBHHM C IIPaBHJIAMH TEXHHUKH OE30MACHOCTH IIPH OOpaIeHWH C BEIIECTBAMHU M J1A0OPATOPHBIM OOOPYIOBAHHEM,
MPEACTABIIATh PE3YyIbTaThl XUMHUYECKOTO OJKCIIepUMeHTa B (OpME 3almuCHd YPaBHCHHHA COOTBETCTBYIOIIMX pPEaKIUA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIBTATOB; CHOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHATU3UPOBATH XUMUYECKYIO
uHhOpMAIMIO, TOJyYaeMyl0 U3 pa3HbIX HWCTOYHUKOB (CpEICTBA MAacCOBOW KOMMYHHMKAIuu, VIHTEpHET U Apyrux);
c(hOpMHUPOBAHHOCTh YMEHHI COOFOAATH MPABHJIA YKOJIOTHYECKH IeJIeCO00Pa3HOTO IMOBEICHUS B OBITY M TPYIOBOM IEATEILHOCTH B
IEJISIX COXPAHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIECH TPUPOTHON CPE/Ibl, 0CO3HABATH OMACHOCTH BO3/ICHCTBUS Ha KUBBIE OPTaHU3MbI
ompeeIEHHBIX BEIIECTB, TOHUMast cMbIc rmokazaTes [1JIK, moscHATh Ha mpuMepax crmocoObl YMEHBIIICHHS W TPEAOTBPAIICHUS UX
BPEIHOTO BO3JICHCTBUS HA OPTraHWU3M YeNOBEKa; ISl OOyYaromMXcs C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB U XUMUYCCKUX SBJICHUMN; JUTS CIICTIBIX M CITA0OBHISIIIAX
00ydJaronmxcsi: YMEHHE UCTIOIb30BaTh PelbeHO-



TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaitns nis 3anucu XuMudeckux Gopmyi.
TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

Haumenosanne KonuyectBo yacos
Ne pa3iesioB U TeM
/i nporpamMmb: Koutponsabie | Tpakruyeckue DJIeKTpOHHbIe (HM(POBbIe) 00pa3oBaTeIbHbIC PECYpPChl
Bcero
padoThI padoThI
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOi XUMUH
IIpenmer oprannueckoin
xuMmuu. Teopus
CTPOEHUS OPraHUYECKUX
1.1 coemuHenuii A. M. 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
byrneposa
Hroro no pasneny 3
Pazpnen 2.YriaeBoaopoabt
IIpenenbubie
2.1 yIAeBOAOpOIbl — 2 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
QJIKAHBI
Henpenenbusie
YIII€BOIOPOABI:
2.2 ANIKEHBI, ATKaJIUCHbI, 6 1 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
QJIKUHBI
Apomarnyeckue . )
2.3 2 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/

YIJIIEBOIOPOABI
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[TpuponHble UCTOYHUKHU

2.4 YIJIEBOAOPOAOB M UX 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
nepepaboTka
Hroro no pazueny 13

Paznen 3.Kuciiopoacoaep:xaniue opranniecKkue coeuHeHns

3.1 Cruptel. ®enon 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
AJLIEruaml.
3.2 KapboHOBbIC KHCIIOTEL. 7 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
CrnosxHble 3upsl
3.3 VrieBoasl 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
Hroro mo paszneny 13

Pa3nea 4.A30Tconep:kamme opraHu4ecKue coeMHEeHUs

AMUHBIL.
4.1 3 https://uchebnik.mos.ru/cataloguehttps://resh.edu.ru/subject/29/10/
AMI/IHOKI/ICHOTH. BCJ'IKI/I
Hroro no paszneny 3

Paspnen 5.BbicokoMoJIeKy IsIpHbIE COCIHMHEH

U

5.1

[Tnactmaccel. Kayuyku.
Bosokna

https://uchebnik.mos.ru/cataloguehttps://resh.edu.ru/subject/29/10/

Hroro no pazngeny
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OBIEE KOJIMYECTBO
YACOB 10 [TPOTPAMME 34 3 2
11 KJIACC
HaumenoBanmue KoauuecTBO 4acoB
Ne pa3aesioB U TeM
. OpOrpaMMbE Kontpoabusie | Tpaktuyeckue duekTpoHHbIe (LM (POBHIE) 00pa3oBaTeIbHbIE PeCyPChl
Bcero
padoThI padoThI
Pasnen 1.TeopeTuueckue 0CHOBbI XUMHU
CTpOCHI/Ie aTOMOB.
[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
1.1 XUMHUYECKHX 3JIEMEHTOB 3 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
. . MenneneeBa
Crpoenue BeniecTsa.
1.2 MHoroo6pasue BerecTs 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
1.3 XUMHYECKUE PeaKInu 6 1 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Hroro o pazneny 13
Pa3nea 2.Heopranuyeckasi Xumusi
2.1 Meraiibl 6 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
2.2 Hemeramnsl 9 1 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
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CBs13p HEOPraHUYECKUX U]
2.3 OpraHuteCKnX 2 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
BEIICCTB
Hroro 1o pasueny 17 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue

Pa3zpen 3.XumMus u ;Ku3Hb

3.1 XuUMUsI U KU3Hb 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Uroro no pazneny 4
OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME 34 2 3
IMMOYPOYHOE IINTAHUPOBAHHUE 10 KJTACC
Kosaun4yecTBo yacos
Ne Hara DJIeKTpOHHbIe HU(poBbIE
Tema ypoka
n/m Bcer | Kourpoubnble | IIpakTHyeckue H3Y4YEeHUs o0pa3oBaTe/bHbIE pecypchl
0 padoThI padoTsbI
. [IpeaMeT OpraHMyYeCcKOi XUMUH, €€ L https://resh.edu.ru/subject/29/10/
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHUE 02.09.2024
Teopust CTpOEHUS OpPraHUYECKUX
2 coemuueruit A. M. byrneposa, ¢ 1 https://resh.edu.ru/subject/29/10/
OCHOBHBI€ MOJIOKEHUS 09.09.2024
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[IpencraBinenne o0  KiaccupUKaUY
OpraHUYECKHUX BEILIECTB.
Homenknarypa (cucremarudeckas) u

3
16.09.2024 )

TPUBHAJILHBIC HASBAHHA OPTaHUHCCKHUX https://resh.edu.ru/subject/29/10/
BCIICCTB

4 AJIKaHBI: COCTaB U CTPOCHHE, https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKUH PSJT 23.09.2024

5 Metan u 5TaH — npocTerIne https://resh.edu.ru/subject/29/10/
NPECTaBUTENN AJIKAaHOB 30.09.2024

6 AJIKEHBI: COCTaB M CTPOCHUE, CBOICTBA 14.10.2024 |https://resh.edu.ru/subject/29/10/
DTUIICH U TIPONMIIEH — MPOCTEHIINe .

7 MPE/ICTABUTENH ATKEHOB 21.10.2024 |https://resh.edu.ru/subject/29/10/
[TpakTuyeckas padora Ne 1.

8 «llomy4eHne 3TUIICHA U U3YYCHUEC €TO 28.10.2024 |https://resh.edu.ru/subject/29/10/
CBOUCTBY»
Ankanuensl. byranuen-1,3 u

9 metuabyranuen-1,3. [onyyenne 04.11.2024 | https://resh.edu.ru/subject/29/10/
CHUHTCTHUYCCKOI'O Kayqylca n pe3I/IHLI
AJ'IKI/IHLII COoCTaB n OCO6CHHOCTI/I
CTpOGHI/IS[, FOMOJ’IOFI/I‘—IeCKI/Iﬁ pSI}I. .

10 AneTuien - npocTefimmii 11.11.2024 | https://resh.edu.ru/subject/29/10/
HpC}ICTaBI/ITeJ'II) AJIKMHOB
BI)I‘—II/ICJ'[GHI/ISI 10 ypaBHeHI/IIO .

11 25.11.2024 |https://resh.edu.ru/subject/29/10/

XUMHYECKOM pCaknuuun
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12

Apenbl: 0eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

02.12.2024

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

13

I'eneTnueckas CBA3b Yrii€BoaopoaosB,
IMpUHAJIC)KAIIUX K pa3JIMYHBIM KiiacCaM

09.12.2024

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

14

[Ipuponusie HUCTOYHUKU
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U
NOITyTHBIE HETSHBIE ra3bl, HEPTH U
MPOIYKTHI €€ nepepadoTKu

16.12.2024

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

15

[Ipuponusie HUCTOYHUKU
YIIJIEBOAOPOAOB: IPUPOAHBIN a3 U
NOITyTHBIE HETSHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ repepadoTKU

23.12.2024

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

16

KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

13.01.2025

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

17

HpeI[eJ'ILHLIe OAHOATOMHBIC CTIMPTHI:

20.01.2025

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

MCTAHOJI X1 OTaHOJI. BO)IOpOI[HaSI CBA3b

18

MHoroaToMHbI€ CITUPTHI:

STUJICHTJIMKOJIb U TJIMLHCPHUH

27.01.2025

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

19

deHou: CTPOCHUC MOJICKYIJIbI,
(I)I/I3I/I‘{CCKI/IC N XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

03.02.2025

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

20

Anpneruapl: GopmManbaeTuI u
arnetaiabaernn. AneTod

10.02.2025

https://resh.edu.ru/subject/29/10/
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OI[HOOCHOBHLIG pEaACIbHBIC
Kap6OHOBBI€ KHUCJIOTBI: MYpPpaBbHHAs U

21 yKeycHai 24.02.2025 |https://resh.edu.ru/subject/29/10/
[IpaxTuueckas padora Ne 2. «CBoiicTBa

22 pacTBopa yKCyCHOH KACIOTb 03.03.2025 | https://resh.edu.ru/subject/29/10/
CTeapI/IHOBaSI H OJICMHOBasA KUCJIOTHI, KaK
MNpEaACTaBUTCIIN BBICIINX

23 KapOOHOBBIX KHCIIOT 10.03.2025 |https://resh.edu.ru/subject/29/10/
Mpri1a kak coJI BBICIIHX Kap6OHOBI>IX

24 KHCITOT, MX MOIOIIEE ICHCTBIE 17.03.2025 |https://resh.edu.ru/subject/29/10/
Crnoxnble 3pHUpBl KaK MPOU3BOIHBIC
KapOOHOBBIX  KHCHOT.  [mmpomnms

25 CIOKHBIX 5PHPOB 24.03.2025 | https://resh.edu.ru/subject/29/10/
H(I/Ipbll TUApPOJIN3, IMPUMCHCHUC,

26 Oronornyeckas poib KUPoB 31.03.2025 |https://resh.edu.ru/subject/29/10/
YFHGBOI{HZ COCTaB, KJ'IaCCI/I(l)I/IKaLII/IH.
Baxneiimme npeactaBuTenu: TiI0K03a,

27 (bpyxTo3a, caxaposa 14.04.2025 | https://resh.edu.ru/subject/29/10/
KanMaJ'I 1 [EJUIK0JIO3a KaK IMMPUPOJIHBIC

28 TOTMMEPBI 21.04.2025 |https://resh.edu.ru/subject/29/10/
KonTtponbnas paboTa mo pazaeny

29 «Kuerioponconepiaie oOprarHieckie 28.04.2025 |https://resh.edu.ru/subject/29/10/

COCOAUHCHU
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30 AMWHBI; METHJIAMHUH U aHWJINH 1 05.05.2025 |https://resh.edu.ru/subject/29/10/
AMUHOKHCIOTBI Kak aM(pOTepHBIC

31 OpraHp4cCKHC  COCAMHCHHA,  HX 1 12.05.2025 | https://resh.edu.ru/subject/29/10/
ouonornyeckoe 3Hauenue. [lernruanl
benku KaK MPUPOJIHBIE ]

32 BBICOKOMOJIEKYJISPHBIE COETHHEHHUs 1 19.05.2025 |https://resh.edu.ru/subject/29/10/
OCHOBHI)IC IIOHATHUA XUMHUHU .

33 BBICOKOMOJIEKYIIAPHBIX COETHHEHHUI 1 26.05.2025 |https://resh.edu.ru/subject/29/10/
OCHOBHI)IC MECTOAbI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX ~ COC/IMHEHHH. 1 26.05.2025 |https://resh.edu.ru/subject/29/10/
[ImacTmacchl, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 2

[NPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

XUMHYECKUH dIIeMEHT. ATOM.
DnexTpoHHas KOHPUTYypalus aTOMOB

04.09.2024

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

[Tepuoanueckuii 3akon u [lepuoauueckas
cHucTeMa XUMMHUYeCKuXx aiemeHToB [1. .
MeHneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

11.09.2024

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

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB M UX COCAUHECHUN
10 TPYIIAaM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa
B Pa3BUTHUH HAyKHU

18.09.2024

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

Crpoenue BeniecTBa. XUMUYECKasl CBS3b,
e€ BHUIBI; MEXaHU3Mbl O00pa3oBaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

25.09.2024

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

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucieHus. BemiectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOCHUS

02.10.2024

https://resh.edu.ru/subject/29/11/
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[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBHIL.

MaccoBasi 107151 BEeIIeCTBa B pacTBOpPE

16.10.2024

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

Knaccudpukanus u HOMEHKJIaTypa
HEOPraHWYECKUX  COCAMHECHUM.
I'enernueckas CBs3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

23.10.2024

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

Knaccudukanus XMMUYECKHX peakiuil B
HEOPraHWYECKOM M OPraHUYECKOM XHUMHH.
3aKOH COXPaHEHMs MAacChl BELIECTB; 3aKOH
COXPAHEHHUs U MPEBPALICHUS YHEPTUU NPH
XUMUYECKHUX PEAKLUAX

30.10.2024

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

Cxopoctb peakiun. OOpaTuMble peakiuy.
XUMHUYECKOE pABHOBECHE

06.11.2024

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

10

[Ipaktuueckast padora Ne 1. «BnusHue
pa3n4HbIX (AKTOPOB HA CKOPOCTb
XUMHUYECKON PEaKIINN»

13.11.2024

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

11

DIEKTPOTUTHYECKAS JIICCOTIHAITHSI.
[TonsTne o BomopoaHoM nokasatene (pH)
pactBopa. Peakuyuu HOHHOTO OOMEHa.

I'maponus OPTraHUYECKHUX Hu

HCOPTaHNYCCKUX BCIICCTB

27.11.2024

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

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB U pacCTBOPOB COJICH

04.12.2024

https://resh.edu.ru/subject/29/11/
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13

KonTponbhas pabota no paszueny
«Teopernyeckre OCHOBBI XUMUM

11.12.2024

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

14

MeTtamibl, uX IOJIOKEHHE B
[lepuoauueckoil cucreMe XMMUYECKUX
snemenToB M. Y. Menaeneesa u
0COOEHHOCTH CTpOoeHHUs aToMoB. O01He
(bu3HYecKue CBONCTBA METAJLIOB

18.12.2024

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

15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUIN
A HAIIPSKEHUI METaJIOB

25.12.2024

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

16

XHUMHUYECKHE CBOICTBA BAXKHEHIIINX
METaJUIOB (HATPHH, Kaduil, KadbIlUi, MarHUi,
AIIOMUHUI) U UX COEIMHEHUI

09.01.2025

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

17

XHMHUYECKHE CBOMCTBA Xpoma, M€ U UX

15.01.2025

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

COCTUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeIMHEHUN

22.01.2025

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

19

[IpakTuyeckas padora Ne 2. "Perenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Meramae»"

29.01.2025

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

20

HeMeTaJIJIBI, UX ITOJIOXKCHUC B
ITepronnueckou CUCTEME XUMHWYECKUX
aneMmenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

05.02.2025

https://resh.edu.ru/subject/29/11/
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21

®u3nyeckue  CBOMCTBA  HEMETAJUIOB.
ANnoTponusi HEeMETaJUIOB (Ha TpHUMepe
KHCIJIOPO/JIa, Cepbl, hocdopa u yrieposa)

12.02.2025

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

22

XHUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U
UX COeOUHEHUN

26.02.2025

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

23

XuMHUYECKue CBOICTBa a30Ta, pocodpa u ux
COCIMHEHU I

05.03.2025

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

24

XHUMHUYECKUE CBOMCTBA yIIIepo1a, KpEMHUSA U
UX COeOUHEHUN

12.03.2025

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

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

19.03.2025

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

26

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme «HemeTtanmnsr»y. Beraucinenus mo
YPaBHEHUSAM XUMUUYECKHX PEaKLUui u
TEPMOXUMHYECKUE PACUETHI

26.03.2025

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

27

[IpakTruueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"HemeTtanst"»

02.04.2025

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

28

KOHTpOJIBHaSI pa60Ta o TeMaM «MeTaJjbl»
u «Hemeranabl

16.04.2025

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

29

Heoprannueckue u opraHuueCKnue KUCIOTHI.
Heoprannueckue "
OpraHMYECKUE OCHOBAHUS

23.04.2025

https://resh.edu.ru/subject/29/11/
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AmdoTepHbIe HEOPTaHUYECKUE U
OpraHnyeckue coequHeHus. I eHeTnueckast

30 1
CBA3b HCOPTAHNICCKIX M OPraHMICCKNUX 30.04.2025 | https://resh.edu.ru/subject/29/11/
BEILIECTB
POJ'H: XUMHUHU B O6€CHC‘ICHI/II/I BKOHOFHHCCKOﬁ,
BHCpFCTquCKOﬁ nu HI/IH_[CBOﬁ 6C3OHaCHOCTI/I,
31 1
PasBUTHI MC/ILIMHBI 07.05.2025 | https://resh.edu.ru/subject/29/11/
[IpencraBnenuss 00 OOHIMX HAayYHBIX
32 [PUHIHIAX HPOMBIIIJICHHOTO MOTYyqCHNA 1 https://resh.edu.ru/subject/29/11/
Ba)KHeﬁMHX BCIICCTB 14052025
33 UeI0BEK B MHDE BEIIECTB H MATEPHATOB 1 https://resh.edu.ru/subject/29/11/
p P 21.05.2025
34 N UMIS 1 31ODOBLE Ye0BeKa 1 https://resh.edu.ru/subject/29/11/
Aop 21.05.2025
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA OBA3SATEJ/IBHBIE YYEGBHBIE MATEPUAJIBI U151 YYEHUKA

. Xummws, 10 xkmace/ IN'abpuensa O.C., OctpoymoB WN.T'., CnaakoB C.A. AKIIMOHEPHOE
obmectBo «M3natenbctBo «IIpocBenienne»

. Xumus, 11 xknace/ IM'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKunoHepHOE
obmectBo «M3natenbcTBo «IIpocBemenne»

. Xumus, 10 kmacc/ Pymsutuc I'.E., ®enpaman @.I'. AknuoHepHOE 0OOIIECTBO
«3marensctBo «lIpocBemienne»

. Xumus, 11 kmacc/ Pymsutuc I'.E., ®enpaman @.I'. AknuoHepHOE 0OOIIECTBO
«3marensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA
Brenure 1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumuss Metoandeckoe mocoOue — 0a30BBIM
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensu, N.I".OctpoymoB, «O011ast XMMUsi B TECTaxX, 3a/1a4ax, ynpaKxHEHUSX.

11 xnace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I[1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KontponabHbie u

MpOBEpOYHBIC PabOTHI K yueOHUKY». — M.: Jlpoda, 2021 r.

4, O.C.I'abpuensn, I'.I'.JIbicoBa, A.I".BBenenckas «Xumus 11 knacc: HactonbHast kKHUTa

s yaurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".BBenenckas «Xumus 11 kimacc: HactonbHas kaura

s yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I'.OctpoymoBa «3agadyu o XUMHUHA U CIIOCOOBI UX

pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. JlenucoBa «Xumms 11  kiacc MOYPOYHbIC TIJIAHbI o
y4eOHUKY

O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonarorpam» Yuutens 2018roz.

8. M.A Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tects mo xumuu 11 ximacey, - M.: Dk3ameH,

2019r.

9.  9.0.CTaopuensn, N.I'.octpoymoB «XUMUYECKUI SKCIEPUMEHT B 1IkoJie 11 kiacey;

- M.: ipoda. — 2019 rog.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cait 1uist yaurens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Enqunas xomreknus LIOP: TIpenmeTHas kKommeKmus « XUMUsD
http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-Hay4YHbBIE SKCIIEPHUMEHTHI:



xumusi. Komeknus Poccuiickoro o01eo06pa3oBaTebHOrO mopTajia
http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. Anuxbeposoit http://wwwalhimik.ru
Bcepoccuiickas onuMiinaa mkoIbHUKOB 1o xumuu http://chem.rusolymp.ru
OpraHuyeckasi XUMHUs: SJICKTPOHHBINA YU4ECOHUK IS CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI ~ XHUMHUH: AJIEKTPOHHBIN y4eOHUK
http://wwwhemi.nsu.ru OTKpbITBIN KOJUIeK: Xumus http://www.chemistry.ru
JIMcTaHIIMOHHAsT OJIMMITHA/IA 10 XUMHUH: TEJIEKOMMYHUKAIIMOHHBIH 00pa30BaTeIbHbIH
IPOCKT






