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IHHOACHUTEJBbHASA 3AIINCKA

[Tporpamma 1o XMMHH Ha YpOBHE CpeaHero odriero oOpasoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepaunny», TpeboOBaHUI K pe3yiabTaTaM OCBOEHHs (enepaabHONH 00pa30BaTebHOM MpOrpaMMbl CpPeIHEro OO0IIero
obopazoBanust (POIlI COQO), mpexacrabineHHbIX B DenepalibHOM TOCYIAapCTBEHHOM oOpaszoBartenbHOoM crangapte COO, ¢ yuérom Konnenmuu
IIpernoiaBaHust yueOHOro npeaMeTa «XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoi @enepaiuu, pealn3yoyux OCHOBHbIE 00pa30BaTe/IbHbIE
IIPOrpaMMbl, U OCHOBHBIX INOJIOKeHUH «CTpareruu pa3BuUTHUs BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof no 2025 roma» (Pacnopspkenue
[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MpOorpaMMbl IO XUMHUH, K OIPEACICHUIO O0IIel cTpaTernu o0y4eHus, BOCIUTAaHUS U Pa3BUTUS 00YJaIOLINXCS
cpeactBamMu ydyeOHoro mpeamera «Xumus» g 10—11 ximaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KOHIeENTyainbHble mosoxkeHuss I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJIep KaHMsl, Pe3yIbTaTOB 00y4eHUs U TpeOOBaHMI K YPOBHIO ITOJITOTOBKH BBITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHME, I[I0JIydaeMO€ BBIMYCKHUKAMH OO0IIe00pa3oBaTeNbHON OpraHU3aluu, SBISETCS HEOThEMIIEMON YacThio HX
obpazoBaHHOCTH. OHO CIYXXHUT 3aBEPIIAIONIAM 3TAllOM pPEeaTU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX HEHHOCTEW, MPUCYIINX
[[EJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHMs. JTU LIEHHOCTU KacCalOTCs MO3HAHUS 3aKOHOB MPUPOJIBI, (OPMUPOBAHUS MHUPOBO33PEHHS U 0OIIEH
KYJIbTYpbl YEJIOBEKa, a TaKXK€ KOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3J0pPOBBI0 U NPUPOJIHON cpene. Peanusyercss Xxumuyeckoe
oOpa3oBaHHe OOy4aloOUIMXCS HA YPOBHE CPEIHET0 OOIIero OOpa3oBaHMs CPEACTBAMH y4eOHOTO MpeaMera «XUMUs», COoAepKaHHe U MOCTPOCHHUE
KOTOPOro OMpeEaAcC/ICHbI B MPpOrpaMmMe 1mo XuMum C y‘-IéTOM CHGIII/I(l)I/IKI/I HAayKH XHUMUH, €€ 3HauCHH S B MO3HAHUU mpupoabl 1 B MaTepI/IaHBHOfl KN3HU
o0IIecTBa, a TaKke ¢ y4€ToM OOIIUX IIeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeAHero oo0Imero oopa3oBaHus B
Poccuiickoit ®enepanuu.

XUMUs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyi0 pojib B COBPEMEHHOW IMBWIM3ALUU, B CO3/IaHUU HOBOW 0a3bl MaTepHUaIbHOU
KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B (POPMHUpPOBAaHUE PALIMOHATILHOTO HAYYHOTO MBIIIJIEHHS], B CO3/JaHUE 1I€JIOCTHOT'O IIPECTaBIECHUs 00 OKpYKaIoIIeM
MHUpE KaK O €MHCTBE MPHUPOJIBI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMUHU Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MUpA,
OCO3HAaHUS B3aMMOCBS3H MEXAY CTPOCHHEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMHU 00JIACTMU IPUMEHEHUS.

TecHo B3aUMOICUCTBYsI C IPYTUMHU €CTECTBEHHBIMHU HAYKaMU, XUMHSI CTajla HEOThEMJIEMOH YaCThI0O MUPOBOU KYJIbTYPbI, HEOOXOIUMBIM yCIIOBUEM
YCTICLITHOTO TPY/a U JKU3HH KaXJI0TO wieHa oomiecTBa. CoBpeMeHHas XMMUs KaK HayKa COo3WaaTebHasl, Kak HayKa BBICOKUX TEXHOJIOTUN HaIlpaBlieHa
Ha peIIeHHe TI00aJbHbIX MPOOJIeM YCTOWUHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON, YKOJIOTHIECKON O€30MacCHOCTH U
OXpaHbI 3J0POBbSI.



B coorBeTcTBUM ¢ OOIMMHU LEIAMHU U IPUHIUIIAMU CPEIHEro obuero oopasoBanus cojepxkanue npeamera «Xumus» (10-11 knaccsl, 6a30Bblit
YPOBEHb H3y4YCHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOJITOTOBKY OOYYarOMIMXCs, HEOOXOOUMYI0 WM JUIS BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIKOYEHUS B XKHM3Hb COLUMYMA, IPOJOKEHHs 00Opa30BaHUS B PAa3JIMYHBIX 00JACTAX, HE CBA3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.

CocTaBisomUMH MpeaMeTa «XUMHsD SBISIOTCS 0a30Bble Kypchl — «Opranudeckas Xumusi» u «O01as 1 HeopraHu4eckass XuMHs», OCHOBHBIM
KOMIIOHEHTOM COJICPKAHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKU: CHCTeMa 3HAHHUM 110 HEOPTaHUYECKOM XUMUH (C BKIIOUEHUEM 3HAHHIA 13 001IeH
XMMHUH) U OpraHuyeckoi XuMuu. @opMHUpOBaHUE JAaHHOM CUCTEMbI 3HaHUH MPH N3YYEHHUH [IpeaMeTa 00ecreqrBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BeIeCTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxanusi KypcoB — «Opranudeckas XuMus» u «OO01mas 1 HeopraHudecKkasi XuMus» c(OpMHUpPOBaHA B TPOTpaMMe 110 XUMHUHU Ha
OCHOBE CHCTEMHOTI'O MOAX0JIa K U3yYEHHIO YyUeOHOro MaTepuana u 00yCJIOBIE€HA UCTOPHUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHMH Ha OINpe/esIEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCUYECKOW TEOPUU CTPOCHUS OPraH MYEeCKUX
COEJIMHEHUI, a TakKe Ha YpPOBHE CTEPEOXMMMUYECKMX M 3JIEKTPOHHBIX MPEACTaBIECHUH O cTpoeHuM BemlecTB. CBeneHMs 00 M3yuyaeMbIX B Kypce
BELIECTBAaX JAlOTCS B Pa3BUTHUU — OT YIJIEBOJOPOAOB J0O CIOXKHBIX OMOJIOTMYECKU aKTHUBHBIX COEAMHEHUN. B Kypce opraHnyeckoil XMMHUH MOJIy4aroT
pa3BuTHE COPMHUPOBAHHBIC HA YPOBHE OCHOBHOI'O 00111er0 00pa30BaHMs IEPBOHAYAJIbHBIE IPE/ICTABICHUS O XMMUYECKOM CBA3H, KIaCCU(PUKAIIMOHHBIX
IIPU3HAKAX BEIECTB, 3ABUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsI B IpenMeTe «XUuMuUs» 0a30BOT0 YpPOBHS paccMaTpUBAECTCs M3YYEHHBINH Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
TEOpEeTUYECKH MaTepuall U (PaKTOIOTHYeCKHe CBEIEHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyeckast
XUMUSD 00y4aroUIMMCsl MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE NMEPUOAMYECKOI0 3aKOHA C OOLIETEOPETHUECKUX U METOJO0JOTMYECKUX
MO3ULIMH, NTy0Xke MOHIATh HCTOPUYECKOE 3MEHEHUE (PYHKIMI 3TOro 3aK0OHa — OT 006001aromIei 10 00BACHSIOMIEN 1 TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O Ba)KHEHWIIMX BEILECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX M NPUMEHEHUH, a TAKKE O XMMHUECKUX PEAKLMAIX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKaHus AonoiHseTcs B Kypcax 10 n 11 kiaccoB anemeHTaMu colep:kaHus, UMEIOIIUMHU KYJIBTYPOJIOTMUECKUN U
MIPUKJIAHON XapakTep. DT 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3M XUMHHU C IPYTUMH HayKaMHU, PacKpbIBalOT €€ poJib B MO3HABATEIbHOU U
MPAKTUYECKON JESATETBHOCTH 4YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHS K IPOLECCY TBOpYECTBA B OOJACTH TEOPUM U IMPAKTHUYECKHX
MPWIOKEHUH XUMHUHM, MOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAUYMMBIX MpoOjemMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HH(POPMALUIO M TPUMEHATH €€ Ui TOMNOJHEHUS 3HAHUM, PELIeHUS HWHTEUIEKTYalbHbIX M HKCIEPUMEHTAIbHBIX
HCCIIeIOBATENbCKUX 3a/1a4. B nenom conepxkanue ydeOHOro npeamera «XuUMHsS» JAHHOTO YPOBHSI M3Yy4€HMs] OPUEHTHUPOBAHO Ha (popMUpOBaHHE Y
o0yJaroImuxcss MHUPOBO33PEHUYECKON OCHOBBI JJIsi NMOHUMAaHUs (UIOCO(CKUX HICH, TaKMX KaK: MaTepUalbHOE E€IMHCTBO HEOPraHWYECKOro U
OpPraHMYECKOTr0 MHUpa, 0OYCIIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh MPUPOAHBIX SBJICHUM MyTEM 3KCIEPUMEHTa U



peLeHMs IPOTUBOPEUNI MEX/Ty HOBBIMH (DaKTaMH U TEOPETUUYECKUMHU MIPEIIOCHIIKAMHU, OCO3HAHUE POJIM XMUMUU B PELICHUH KOJOTHUECKUX IpolieMm,
a TakXKe MpoodJieM cOepeKeHNsT YHEPTETUIECKUX PECYPCOB, CHIPHs, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEPUAIOB.

B nnane pemienust 3a1a4 BOCIIUTAHUS, PA3BUTHS U COLMATU3AIMKA O0YYAIOIIMXCSl TPUHATHIE MIPOTPaMMOil MO0 XMMUU TOJIXO0JIbI K ONPEICICHUIO
COJIEp’KaHUsl U TOCTPOCHUS IMpeIMeTa MPeIyCMaTPUBAIOT (DOPMHUPOBAHHE YHUBEPCATBHBIX yYCOHBIX NEHCTBUH, UMEIOMIMX 0a30BOC 3HAYCHUE IS
Pa3IMYHBIX BHJIOB JESATENHOCTH: pEUIeHHs] MpoOiieM, MOUCKa, aHaiau3a W 00paboTku HHpOpMaLMH, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIbITa
MPAKTUYECKON U UCCIEA0BATENBCKON AEATEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMUH.

B mpakTuke mpernogaBaHusi XMMHU Kak Ha YpOBHE OCHOBHOI'O 00miero oOpa3oBaHUSs, TaK W HAa YPOBHE CPEIHEro O0IIero oopa3oBaHUs, MPH
OIIpEJICJIEHUH COJePKATEIbHON XapaKTEepPUCTUKHU 1IeJIel N3ydeHHs IpeAMeTa HalpaBiIeHUEeM [EPBOCTENIEHHON 3HAYMMOCTH TPAJAULIMOHHO NPU3HAET CS
(dbopMHpOBaHKE OCHOB XMMHYECKOW HAYKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON NEATEITHHOCTH YEJOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHMPOBOH KyibTypbl. C METOAMYECKOW TOYKM 3PEHHUS TAKOM MOAXOJ K ONpPENENICHUIO LeJel M3ydeHUs MpeiMeTa sBISETCsS BIIOJIHE
OIpaBJaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS IJIaBHBIMU LIEISIMHU U3yUeHUs TpeaMeTa « Xumusi» Ha 6a3oBoM yposHe (10 —11 ki1.) siBisiroTCS:

(dbopMUpOBaHHE CHUCTEMBl XMMUYECKHX 3HAHHM KaK Ba)KHEHIIEW COCTaBIISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOW Iexkar
KITFOUEBbIE MOHATHS, (DyHAaMEHTaTbHbIC 3aKOHBI U TEOPHH XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U TIOHUMAaHUE CYIITHOCTHU JOCTYITHBIX 0000IIeHHI
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

(dbopMUpOBaHNE U pa3BUTHE MPEACTABICHUHN 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIInii, HeOOXOIMMBIX 7Sl TPHOOPETEHUsT YMEHHIA
OPHUCHTHPOBATHCA B MUPC BCIICCTB 1 XUMUUCCKHUX ﬂBHeHHfI, HMCIOIIUX MCCTO B ITPUPO/JIEC, B HpaKTI/I‘IGCKOI\/’I u HOBCGI[HCBHOfI KHU3HU,

pa3BUTHE YMEHHI U CIOCOOOB NEATEIbHOCTH, CBA3AHHBIX C HAOMIOJEHHEM U OOBSCHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COOMIOJICHHEM MPaBUI
0e30macHOro OOpaIeHus C BEIIECTBAMHU.

Hapsiny ¢ atumM, copeprkarenpHas XapakTepUCTUKA LENeW U 3a1a4 U3y4EHHsI IPEIMETa B IPOrpaMMe 10 XUMHUM YyTOYHEHA U CKOPPEKTHUPOBAHA B
COOTBETCTBUH C HOBBIMH IIPUOPUTETAMHU B CHCTEME CpeAHero obuiero oopasosanusi. CerofHs B NpenofaBaHuU XUMHU B OOJbIICH CTereHU OTaaéTcs
MPEINOYTEeHUEe MPAKTUYECKOW KOMIIOHEHTE COJep>KaHusi OO0y4eHMs, OpPUEHTHPOBAHHOW Ha TOArOTOBKY BBIMIYCKHHKa 0OOIIe00pa3oBaTeaIbHOM
OpraHu3allH, BJIA/ICIONIET0 He HAOOPOM 3HAHUH, a PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMHU U YMEHHUSIMHU aKTUBHOTO TOJY4YEHUs 3HAaHUN
Y IPUMEHEHUS UX B PEAIbHON KU3HHU IS PEIICHUsS TPAKTUYECKUX 3a/1a4.

B cBsI3u ¢ 3TUM NpU U3ydYeHUU IpeaMeTa « XUMUs» TOMUHHUPYIOIIee 3HaYeHNE MPUOOPETAIOT TaKUe LEeNH U 3aJ]au, KaK:



ajarTanus o6yqafoumxc;1 K YCJIOBHAM JUHAMHWYHO PA3BHUBANOLICTIOCA MHUPA, (bOpMHpOBaHI/Ie HHTCJUICKTYAJIbHO paSBI/ITOI;'I JIMYHOCTH, TOTOBOM K
caM006pa30BaHm0, COTPYAHUYCCTBY, CaAMOCTOATCIIbHOMY IMPUHATHIO I'PAMOTHBIX peH_IeHI/If/’I B KOHKPCTHBIX JKXU3HCHHBIX CHUTyallUAX, CBA3aHHBLIX C
BCIICCTBAMU U UX ITPUMCHCHHUECM,

(bOpMI/IpOBaHI/Ie y O6yLIaI-OH_[I/IXC$I KJIFOUYCBBIX HAaBBIKOB (KJ'II-OLICBI)IX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIBbHOC 3HAYCHUC JIsI PA3JIMUYHBIX BHUIOB
ACATCIIBHOCTU: PCUICHUA HpO6H€M, IIOMCKa, aHaJIu3a " O6pa6OTKI/I I/IH(l)OpMaLII/II/I, H606XOI[I/IMI>IX JJIA HpI/IO6peT€HI/I${ OIlbITa ACATCIIBHOCTH, KOTOpasd
3aHUMACT BAXXHOC MCCTO B ITIO3HAHUU XUMHUH, a TAKIKE TJId OLICHKH C IMO3UIINM KOJIOTHYCCKOM 0e30macHOCTH XapakTepa BIUAHUA BEIICCTB U XUMHUYCCKUX
IMpoOHECCOB HAa OPraHu3M 4YCJIOBCKA U IIPUPOJHYIO CPCAY,

Pa3BUTHC IIO3HABATCJIBHBIX HWHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX Ccroco0HoCTEN o6yqa}0mnxc;1: CIIOCOOHOCTH CaMOCTOSTEILHO
HpI/IO6p€TaTI> HOBBIC 3HAHUA 110 XMMHHU B COOTBETCTBHUH C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BAaTh COBPCMCHHBLIC I/IH(l)OpMaIlI/IOHHI)Ie TCXHOJIOI'MH
JJIA IIOMCKa U aHaJIi3a yqe6H0171 n HaquO'HOHYHHpHOﬁ I/IH(I)OpMaI_II/II/I XUMHUYCCKOI'O COACPIKAHUA,

(bOpMI/IpOBaHI/Ie " pa3BUTUC Y 06yqa10m1/1xc;1 aCCOIMaTUBHOI'O M JJIOIT'MYCCKOI'O MBIIIJICHMA, Ha6J'IIOI[aTeJ'ILHOCTI/I, CO6paHHOCTI/I, AKKYpPAaTHOCTH,
KOTOPLIC 0COOCHHO H€O6XOIII/IMI)I, B 4aCTHOCTHU, IPHU INIAHUPOBAHHUU U IMTPOBCACHNHN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHE y O0yyaronmxcs yoex1I€EHHOCTH B TYMaHUCTUYECKOW HANpPaBICHHOCTH XUMUH, €€ BaXKHON POJIM B PELIEHUH INTOOAIBHBIX MPOOIIEM
PaIMOHAIBLHOTO IPUPOJIOTIOIB30BAHUS, TOMOIHEHHS SHEPTETUUECKUX PECYPCOB U COXPaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOINMOCTH

6epe>I<Hor0 OTHOILICHUS K TPUPOJAC U CBOCMY 3/10POBbIO, 4 TAKIKE HpI/IO6peTeHI/IH OIIbITAa UCII0JIb30BAHUS ITOJTYUCHHBIX 3HAHUU JJIsS MMPUHATHUA TPAMOTHBIX
pCIHGHI/Iﬁ B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

B yueOnoM mane cpemnero obiero oOpazoBanus npeaMeT «XuMus» 0a30BOT0 YPOBHS BXOAHUT B COCTaB MpeaMeTHON obnactu «EcrecTBeHHO-
HAy4YHBIE TTPEIMETHI.

OO111ee yncIo YacoB, OTBEAEHHBIX IS U3YyYeHHsI XUMUH, Ha 0a30BOM YPOBHE cpeliHero oliiero oopasoBanus, coctapiseT 68 yacos: B 10 kmacce
— 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezernto).

COILEPKAHUE OBYYEHMUSA
10 KVIACC

OPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH



[Ipeamer OpraHu4ecKon XUMUU: eé BO3HUKHOBEHHE, pazBuTHE u 3Ha4YEHUE
B [TOJIYYEHU U HOBBIX BEIIECTB U MaTepUaIoB. Teopust CTpoeHUs oprannueckux coeanHenuit A. M. bytieposa, e€ ocHOBHbIE noJI0KeHHs. CTPYKTYpHbBIE
(dbopMyIbl opranndyeckux BemecTs. ['oMmonorus, nzomepusi. XuMU4ecKas CBS3b B OPraHUYECKUX COCTUHEHUSIX — OJUHAPHBIC U KpPAaTHBIE CBS3H.

[IpencraBienue o KiacCU(PUKAUU OPraHUYECKUX BellecTB. HOMeHKIaTypa OpraHMYeCKUX COEAMHEHUN (CHUCTeMaThyeckas) U TPUBUAJIbHbBIC
Ha3BaHMsI BAKHEHIINX MPECTaBUTENCH KJIACCOB OPraHMYeCKHUX BEIIECTB.

DKCIepUMEHTAIbHBIC METO/Ibl M3YYEHUS BEIECTB U MX MPEBPAIIEHUN: O3HAKOMIIEHUE ¢ 00pa3liaMyi OPraHUYecKUX BEIIECTB U MaTepuajaMH Ha
WX OCHOBE, MOJICIIMPOBAHKE MOJICKYJI OPTAaHHMUYECKUX BEIIECTB, HAOIFOICHNUE M OTIMCAHHUE JICMOHCTPAIIMOHHBIX OTBITOB 10 MPEBPAIICHUIO OPTaHHIECKUX
BEIIECTB MPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBAHHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUC, TOMOJIOTUYECKHUI pAana. Mertan u sTaH — HpOCTeI;'IHII/Ie npeaACTaBUTCIIN AJIKAHOB! CI)I/I3I/I‘ICCKI/IG U XMMHUYECKHE CBOMCTBA
(peaKI_[I/II/I 3aMCIICHUA U rOpeHI/IH), HaxXOXXJACHUC B IPHUPOAC, ITOJTYYCHUC U TIPUMCHCHHC.

AJNKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAn. OTUJICH U MMPOIMNUJICH — HpOCTeI\/'II_HI/Ie MMPEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘IGCKI/IC n XUMHUYCCKUC
CBOICTBa (peaKHI/II/I TUAPUPOBAHUA, TAJIOTCHUPOBAHUSA, THAPATALIMNA, OKUCJICHUA U HOJII/IMepI/ISaIII/II/I), MMOJIYUYCHHEC U TIPUMCHCHUC.

Ankanuensl: Oyranuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEWIME XUMHUYECKHE CBOMCTBa (peakius mnoiauMepusamnuu). [lomyueHnue
CUHTETUYECKOIO KayuyyKa U PEe3UHBI.

AIIKHMHBI: COCTaB U OCOOCHHOCTHU CTpOCHUA, TOMOJIOTUYECKHUI pAn. AHCTI/IHGH - HpOCTeI\/'IIJ_II/II\/'I NpeACTAaBUTCIIb AaJIKMHOB: COCTaB, CTPOCHMHC,
(I)I/I3I/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA (peaKI_[I/II/I TUAPHUPOBAHUS, TAJTIOITCHUPOBAHUA, T'UApATAIIUH, FOpeHI/Iﬂ), MOJIY4YCHHUEC U IDUMCHCHHUC.

ApeHBI. benzoun: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IG U XMMHYECKHE CBOMICTBa (pCaKI_II/II/I TraJIOrCHUPOBAHUSA U HHTpOBaHI/ISI), IMOJIYYCHHUEC U
IMPUMCECHCHUC. TOJZyOJZ.' cocmas, cmpoenue, qbus‘uttecxue U XUMuyeckue ceoucmed (peakuuu 2all0ceHUpo6aHusl u Humpoeanz), noJjiydedHue u
NnpumMeHerue. ToxkcuyHOCTH ApPCHOB. I'eneTnueckas CBA3b MCIKAY YTJICBOAOPOAaMU, MMPUHAMJICIKAIIUMHU K PA3JIMIHBIM KJIaCCaM.

[TpupoHbIle MCTOYHHUKH YIiaeBoJAOpoAoB. [Ipupoanslii ra3 u nomyrHele HedTsAHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu
He(TU: NeperoHKa, KPeKUHT (TepMUYECKUH, KaTaluTHyeckuil), nupoaus. IlpoaykTsl nepepaboTku He(TH, X TPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.



OKcllepUMEHTAIbHbIC METO/Ibl U3YYEHUs BEIIECTB U UX MPEBPALICHUN: 03HAKOMJICHHE ¢ 00pa3liaMu IJIaCTMACC, Kay4yKOB U Pe3UHBI, KOJIEKIIUN
«HedTb» 1 «YT07B», MOJETUPOBAHHE MOJICKYJI YIIIEBOAOPOIOB U TaJOr€HONPOU3BOIHBIX, POBEICHUE IPAKTUIECKON pabOThI: MOTyYeHHUE ITHIICHA U
U3y4€HHE €ro CBOMCTB.

PacuéTHplc 3a1a4n.

Bbruuciienus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJTUYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIMU 110 U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIMHN).

Kucaopoacoaep:xaime opranndeckne coexnHeHUs!

HpeﬂeanHe OIHOATOMHBIC CIIMPTHI. MeTaHOoa U ATAHOMI: CTpPOCHHUC, qmmqecxue U XMMHUUYECKHE CBOMCTBA (peaKI_II/II/I C aKTUBHBIMU MCTaJllIaMU,
rajJorcHoBoaopoaamMu, FOpeHI/IC), IMPUMCHCHHUC. BOI[OpOI[HBIe CBA3HU MCKAY MOJICKYJIaMU CHHUPTOB. I[eﬁCTBHe MCTAaHOJIa W 3TaHOJIa Ha OPraHU3M
YCJIO0BCKaA.

MHoroaToMHBIC CITMPTHI. OTUJICHTTINKOIb U TJIIMLOCPUH: CTPOCHUC, (1)I/I3I/IT-IGCKI/I€ U XUMHYCCKHE CBOMCTBA (B33HMOIIGI7[CTBI/IG CO IMCIOYHBIMU
MCTAJUIaMHU, KAYCCTBCHHAs PCaKIid Ha MHOTOATOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/IC TJIMICpHUHA U DTUJICHIJIMKOJIA.

deHoi: CTPOCHUC MOJICKYJIbI, (I)I/I?»I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (I)CHOJ'Ia. HpI/IMeHeHI/Ie (I)CHOJ'Ia.

AJ'IL,Z[GI‘I/II[BI U KemoHbul. CDOpMaJ'ILI[eFI/II[, aneTajbACruj: CTpOCHHUC, (I)I/ISI/I‘leCKI/Ie U XMMHYECKHE CBOMCTBA (peaKL{I/II/I OKHCJICHUA U BOCCTAHOBJICHU A,
Ka4C€CTBCHHLIC peaKI_II/II/I), MOJIYYCHHEC U TPUMCHCHUC.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAs W YKCYCHAasi KUCJIOTHI: CTpOEHHUE, (U3NYECKHE M XMUMHUYECKHE CBOMCTBa
(cBoiicTBa, oOIIME JJIS KJIacca KUCIIOT, peakilus dTepuduKaIum), mojiydeHue u npumeHenune. CteapuHoBas M OJIGMHOBAS KUCJIOTHI KaK MPECTaBUTEITH
BBICIINX KapOOHOBBIX KHCIOT. MbIia KaK COJU BBICHIUX KApOOHOBBIX KUCIIOT, X MOIOIIEE ICHCTBHE.

Crnoxuble 3(uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus ciaoxkHbeix 3¢upoB. Xupsl. ['maponu3 skupos. [IpumeHeHHE >KHUPOB.
buonornueckas poJib JKHPOB.

VYraeBogsl: cocTaB, KiacCU(pUKanus yriaeBogoB (MOHO-, IU- U MoJaucaxapubl). [1r0ko3a — mpocTelmii MOHOCaxapHua: OCOOEHHOCTH CTPOSHMSI
MOJIEKYJIbI, (PU3HUECKUe U XUMUYEeCKue CBOICTBa (B3auMosencTBue ¢ ruapokcuaom menu(ll), okucnenne ammuagnsiM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAX0XKJIEHHE B IPUPOJIE, MPUMEHEHUE, Onoaoruyeckas poib. @otocunTe3. PpyKTO3a Kak H30Mep TIFOKO3bI.



Kpaxman u memntono3a Kak mpupojaHble moiuMepbl. CTpoeHHe Kpaxmaia U Lesuiiosio3bl. du3ndeckrue U XUMHUYECKHE CBOICTBa Kpaxmana
(ruzposnu3, KaueCTBEHHAs! PEaKIUs C HOJAO0M).

OKclIepUMEHTAIbHbIE METOJIbl M3YYCHHUS BEIIECTB W WX MPEBPAIIEHUH: MPOBEJACHNUE, HAOIIOICHUE U OMMCAHHUE JIEMOHCTPALMOHHBIX OMBITOB:
rOpPEHHUE CIUPTOB, KAUECTBEHHBIE PEAKLINH OJJHOATOMHBIX CIUPTOB (OKUCIIEHHUE 3TaHoIa okcuioM Meau(1l)), MEHOroaTOMHBIX CIMPTOB (B3aMMO/EHCTBUE
rmrnepuna ¢ ruapokcuaoM Meau(1l)), anpaernaoB (OKUCIeHHE aMMUAYHBIM pacTBopoM okcuza cepedpa(l) u ruapoxcuaom meau(1l), B3anmoericTeue
KpaxMasa ¢ H0JIOM), TIPOBEJICHHE MPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1aun.

Bbruncnenus no ypaBHEHHI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WK MPOAYKTA PEAKIMH MO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEILECTB UM MPOAYKTOB PEAKIIMHN).

A30Tcozlep>1<amne OpraHN4YCCKHEC COCAUHCHUA.

AMHHOKHCIIOTBI KaK aM(i)OTepHI)IG OpTraHu4Y€CKUC COCAUHCHMUA. du3nyeckue M XUMHUYECKHUE CBOMCTBA aMHUHOKHCIIOT (Ha ImpuMepe FJII/IIII/IHa).
buonorunyeckoe 3HaueHHE aMUHOKHUCIIOT. HeHTI/IIH:I.

benku xak mpupoHbIE BHICOKOMOJEKYIspHBbIE coeAnHeHus. [lepBuyHas, BTOpUYHas U TPETHUYHAs CTPYKTypa OemKoB. XUMUYECKHUE CBONCTBA
OENIKOB: THIPOJIN3, ACHATypalusl, KAUeCTBEHHbIE pEeaKlUy Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M WX MpEBpaIleHU: HAOII0IeHNEe W OMHUCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIus
OEJIKOB MPU HarpeBaHUU, IBETHHIE PEAKIIUN OCIIKOB.

BBICOKOMOJ'leKyJ'lﬂpH])Ie COCAMHCHUSHA

OCHOBHBIC TTOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX CO@HHHGHHﬁZ MOHOMCEpP, MOJHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MOJMMECpU3aAlluN, CPCIAHAA
MOJICKYJIIpHas Macca. OcHoBHEBIC MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COG)II/IHeHI/Iﬁ — [MoJIMMEpHr3alna U NOJIUKOHICHCAIUS.

OKCIEPUMEHTAIBHBIC METOAbI M3YUCHHS BEIIECTB M UX IPEBPAIICHHMI: 03HAKOMIICHHE C 06pa3uaMI/1 MNPpUPOAHBIX U HUCKYCCTBCHHBIX BOJIOKOH,
IjractMacc, KayayKoB.

MeXnpeaAMETHBIE CBS3H.




Peanmauml MCKIIPECAMETHBIX CBs3EH [Ipu U3y4YCHUUH OpFaHH‘IeCKOﬁ xumuu B 10 xmacce OCYIICCTBIIACTCA 4YEPE3 HCIIO0JIB30BAHUEC KaK O6H_II/IX
CCTCCTBCHHO-HAYYHbIX HOHSITI/If/'I, TaK 1 HOHHTHﬁ, ABJIAOIUXCA CUCTECMHBIMU IS OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TeOpHsl, aHaIN3, CHHTE3, KJIIACCU(UKAILINS, TIEPUOTUIHOCTD,
Ha0II0IeHNE, H3MEPEHHUE, SKCTICPUMEHT, MOJICITUPOBAHUE.

dusnka: Marepus, dHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, YHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOE€ COCTOSHUE
BEIECTBA, (DU3NYECKHUE BEIIMUYNHBI M €IMHUIIBI UX U3MEPCHUSI.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BeIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTMYEeCKH aKTHBHBIC BEIIECTBA (OEJIKH, YIIIEBOJIHI,
KHUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: MMUIICBBIC MPOAYKTBI, OCHOBBI PAWMOHAJILHOTO IMUTAHUA, MOKIHUE CPCACTBA, JICKAPCTBCHHBLIC W KOCMCTHUYCCKHC IIPCIIapaThl,
Marepuraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBILIASI I HEOPTAHUYECKASI XUMMUA
Teopernyeckue 0CHOBBI XMMUU

XuMHUYeCKUH d1eMeHT. ATOM. S1po aToma, U30TOMbI. DIEKTPOHHAsA 000JI04Ka. DHEPreTUYECKrue YPOBHH, TOAYPOBHU. ATOMHBIE OpOHUTAaNH, S-, P-
, d- smemenTtbl. OCOOCHHOCTH paclpe/eieHUsT 3JCKTPOHOB IO OpOHMTAIsIM B aroMax 3JEMEHTOB IEPBBIX YETHIPEX IMEPHOIOB. DJIEKTPOHHAsS
KOH(UTYpaIusi aTOMOB.

[lepuonnueckuii 3axoH u [lepuoanueckas cucrema xumuueckux 3nemMenToB J[. . Menneneesa. Cs3b nepuoandeckoro 3akoHa u [lepuoanueckoit

CUCTEMBI XUMHUYCCKHUX 3JICMCHTOB I[ n. MCH,Z[CHCCBB. C COBpCMeHHOﬁ TeOpI/Ieﬁ CTPOCHUSA aTOMOB. 3aKOHOMCpHOCTI/I U3MEHEHHS CBOMCTB XMMHYECKUX
OJICMCHTOB U O6p33yeMI)IX MU MMPOCTHIX U CIOKHBIX BCIICCTB IO I'pyIiaM U Iepruogam. 3HaueHue MNEPUOANICCKOr0 3aKOHAa B pa3BUTHU HAYKH.



Crpoenue BemecTBa. XUMHUYECKas CBA3b. BuAbl XMMHUECKOW CBSI3M (KOBAJEHTHas HENOJSpHAs M TNOJSpHas, MOHHAs, MeTaJUIMyecKas).
MexaHu3mbl 00pa30BaHUS KOBAJICHTHOW XHMMHYECKOH CBs3M (OOMEHHBI M JOHOPHO-aKUENTOpHBINA). Bomopoanas cBsi3b. BaneHTHOCTb.
DneKTpOOTpULATENBHOCTD. CTENeHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemecrBa MOJICKYJIAPHOI'O W HEMOJICKYJIAPHOI'O CTPOCHHUA. 3aKOH TIOCTOSIHCTBA COCTaBa BCIIIECTBA. Twuner KpUCTAIJIMYCCKUX peIHéTOK.
3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHI/I‘{eCKOﬁ peI_HéTKI/I.

ITonstue o JAUCIICPCHBIX CUCTCMaAX. HcTtunHBIC M KOJJIOUIHEIC PaCTBOPBLI. MaccoBas 10715 BEIeCTBA B pacTBOpC.

KHaCCI/I(I)I/IKaLII/IH HCOPIraHUYCCKUX COCJIUHECHUMH. HOMCHKJ'IaTypa HCOPraHMYCCKUX BCIHICCTB. I'eneTnyeckas cBs3b HCOPraHN4YCCKUX BCIICCTB,
IMpUHAJIC)KAIINUX K pa3JIMYHbIM KjIaCCaM.

Xumnueckas peakuus. Kiiaccupukanys XUMUUYECKUX PEAKIMI B HEOPraHMYECKONH U OPraHnYeCKOW XUMUHU. 3aKOH COXPaHEHUS! MaCcChl BEIIECTB,
3aKOH COXPaHEHUs U NPEBPALLECHUS] SJHEPT MU IIPU XUMUYECKHUX PEAKLIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTuMbie peaknuu. XHUMHUYECKOe paBHOBecue. DakTOphI, BIUSIOIMIAE HA
COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle Ilarense.

BHCKTpOHI/ITI/I‘IeCKaH JucCconuranms. CubHBIC U cl1a0bIe DJICKTPOJIUTHI. Cpe,ua BOIHLBIX paCTBOPOB BCHICCTB: KHUCJIa4, HeﬁTpaHBHafI, areja0o4Hasd.
OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC pCaKknunu.

OKCIEePUMEHTATBHBIC METO/Ibl H3YUYEHHSI BEIIECTB U UX MIPEBPAIICHH: 1eMoHcTpalus Tabmull «[lepuoandeckast cucteMa XUMUYECKHUX JIEMEHTOB
. H. Menneneenay, U3y4YEeHHUE MoJienen KPUCTAIUINYECKUX PELIETOK, HaOJII0IeHHE
Y OINHCAaHHUE JEMOHCTPAIMOHHBIX M J1a0OPaTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHIAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa, ONMPEETICHUE CPEIbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO HHAUKATOPA, peaKIIMi HOHHOTO 00MEHa), TPOBEICHUE MPAKTUIeCKoi paboThl «BiusHue pa3IudHbIX
(haKkTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIHH.

Pacuérable 3a/1a4uu.

Pacuérel o ypaBHEHUAM XMMUYECKUX PEAKIUI, B TOM YHUCIIE TEPMOXUMHYECKHE PACUETHI, PACUETHI C UCIIOIB30BAHUEM IMOHATHS «MaccoBas J0JIs
BELICCTBAY.



Heopranuueckasi xummusi

Hewmertannsl. [Tonoxxenue nemeramioB B [lepuoanueckoit cucreme xumuueckux 3nemeHToB 1. . MenaeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB.
duznyeckue CBOMCTBAa HEMETAUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYEeCKHEe CBOMCTBA Ba)KHEHUIIMX HEMETAJUIOB (TaJOreHOB, cepbl, a3oTa, (ocdopa, yriepoga U KpeMHUS) U UX COCTUHEHHH (OKCHIOB,
KHMCIIOPOJICOAEPKALLUX KUCIIOT, BOJOPOIHBIX COETUHEHUM).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Mertamnel. [Tonoxenne merannos B [lepuoamueckoii cucreme xummdeckux snemMenToB /1. . MenaeneeBa. OCOOEHHOCTH CTPOSHUS SIEKTPOHHBIX
o6oouek atoMoB MeTauioB. O0mue puzndeckne cBoiicTBa MeTaIoB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN Psil HANIPSDKCHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUM, KAJIUM, KAJIbIIMI, MarHui, aIIOMAHUAN, TUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.
OO6mme criocoObI oMy4YeHust MeTaJuIoB. [IprMeneHe MeTayuioB B OBITY M TEXHUKE.
OKCIEePUMEHTAIbHBIE METOJ/Ibl M3YYCHHS BEIIECTB M MX MPEBPAIICHUN: MU3yUYeHHUE KOJUIEKIMU «MeTayibl U CIUIaBbl», 00pa3lloB HEMETAIIOB,

pEIICHUC SKCHCPUMCHTAJIBHBIX 3a1a4, Ha6J'IIOI[eHI/I€ U ONHMCAHUC JACMOHCTPAIMOHHBIX H na60paT0pme OIIBITOB (BSaHMOHeﬁCTBHG THUAPOKCHU A
AIIOMUHUA C paCTBOPaMU KUCIIOT U H_ICJIOLICI‘/JI, KauCCTBCHHBIC PCAKIIMN HA KaTHOHBI MeTaJ'IJ'IOB).

PacuérHble 3aj1aun.

Pacuétbr Macchl BemecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce UM O0BbEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUU
BEIIIECTB, Pacu€Thl Macchl (00bEMaA, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIINH, €CJIA OJHO U3 BEIIECTB UMEET MPUMECH.

XuMud ¥ KU3Hb

Ponb xuMum B o0OecrieueHuu 3KOJIOFI/I‘ICCKOI>'I, 3HCpFCTH‘ICCKOﬁ U MHUIIEBOM 6630HaCHOCTI/I, Pa3BUTHU MCOUIIUHBI. IIonsTue o HAaYYHBIX MCTOAAaX
IIO3HAaHUs BEIICCTB U XUMHNYCCKHUX peaKuHﬁ.

HpeHCTaBJ'IeHI/Ifl 00 O6HII/IX HAYYHBIX IPUHOHUIIAX ITPOMBINIIICHHOI'O ITOJTYUCHUA BaYKHEHIIINX BCUICCTB.



Yenosek B MHPE BCIICCTB U MaTCpHUAIOB: BaKHEHIIINE CTPOUTCIIbHBIC MAaTCpHaibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KPaCKHU, CTCKIO, KCPpaMHKa,
MaTepuraibl AJid 3JICKTPOHUKH, HAHOMATCPHUAJIbI, OPraHUYCCKNC U MUHCPAJIbHLIC yI[O6pCHI/ISI.

Xumus u 3J0pPOBBEC YCIIOBCKA: ITpaBUJjia UCITOJIB30BAHUS JICKAPCTBCHHBIX ITPCIIapaToB, IIpaBujia 0€30I1aCHOT0 MCII0JIH30BaAHUS npernaparoB OBITOBOU
XUMHNHN

B HOBCCHHCBHOﬁ KH3HU.

MeXIpeIMETHBIC CBSI3H.

Peanuzanus MCIKITPCAMCTHBIX CBsI3eH IIpU U3y4CHUU 0611_[6171 n HeOpFaHHHGCKOﬁ xuMuu B 11 Kitacce OCYHICCTBJIACTCA UCPEC3 UCIIOJIB30BAHHUC KAK
O6HH/IX C€CTCCTBCHHO-HAYYHBIX HOH)ITI/Ifl, TaK U HOH?[TI/Ifl, ABJIAIOIIUXCA CUCTEMHBIMU JJIS OTACJIBHBIX ITIPEAMCTOB €CTECTBCHHO-HAYYHOI'O [IUMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIU3, CHUHTE3, KJIacCH(UKAIUS, TEPUOIUIHOCTD,
HaOII0IeHUE, SKCTICPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, SIBJICHUC.

®u3uka: Marepusi, YHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PM3NYECKHE BETMUMHBI U €AMHUIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTemMa, buocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OpPraHU3MeE.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOILUINBO, PECYPCHI.

TexHonorus: XMMHYECKasi MPOMBIIIIEHHOCTb, METAJTYpPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPUAJIOB, CEIbCKOX03I1CTBEHHOE TPOU3BO/ICTBO,
MUIEBasi MPOMBIIIEHHOCTb, (papMaleBTHUeCcKasi MPOMBIIIIEHHOCTb, MPOU3BOICTBO KOCMETHYECKUX MpenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUajIoB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

[INIAHWUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 XM HA BA3OBOM YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATHI
@®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHs OOy4aroIIMMUCS MPOrpaMM CpelHero oodmero oopazoBaHus (JIMYHOCTHBIM,

MeTarpeaMETHBIM U TIpeAMETHBIM). HaydHo-MeToauyeckoit OCHOBOM i pa3paOOTKU IUIAHUPYEMBIX PE3YJIhTATOB OCBOCHHS MPOTPaMM CPEIHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-/I€ATETbHOCTHBIN MOAXO/I.



B cooTBeTcTBUU C CHCTEMHO-AESTENLHOCTHBIM MOJXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpEAMETa «XUMHUS» HAa YPOBHE
cpeaHero o01ero o0pa3oBaHusl BBIIEICHBI CIEIYIONINE COCTABIISIOIINE!

OCO3HaHHE 00YUYAIOIIUMHUCS POCCUHCKON IPaskaHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIILHOCTH M CAMOOIIPEICTICHHUIO;
HAJIMYHE MOTUBAIUH K O0YUCHUIO;

[[eJICHAINIPaBICHHOE Pa3BUTHE BHYTPECHHUX YOEKIEHUN JINYHOCTU HA OCHOBE KJIFOUEBBIX [EHHOCTEH M MCTOPUYECKUX TPaauIuil 0a30BOIl HayKu
XHMHH,

FOTOBHOCTb M CIOCOOHOCTH O6y‘IaIOHII/IXC$I PYKOBOJCTBOBATHLCS B CBOCH ACATCIIBHOCTH LHCHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, NPUCYHINMMHA
IICJIOCTHOﬁ CUCTEMEC XUMHUYCCKOI'O o6pa3013aH1/m;

HaJIN4YUEC NPAaBOCO3HAHUA 3KOJIOTMYCCKON KYJIbTYPBI U CIIOCOOHOCTHU CTaBHUTh CJI U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImgyHOCTHBIC pPE3yiabTaThl OCBOCHUS ITPEAMCTA «XUMHUS JOCTUTAaOTCA B €IUHCTBE yqe6H0ﬁ U BOCIIUTATEILHOM JCATCIIBHOCTU B COOTBETCTBUU C
T'YMaHHUCTUYCCKUMU, COHUOKYIIbTYPHBIMHA, TYXOBHO-HPAaBCTBCHHBIMU NCHHOCTAMUA WU UJICaJIaMU pOCCHﬁCKOFO TpaxJ1aHCKOT'O 06H_ICCTB21, INPUHATBIMHU B
O6HICCTB€ HOpMaMU U MpaBUJIaMH IMOBCICHUA, CHOCO6CTBYIOHII/IMI/I nmponeccamMm CaMoOIl0O3HaHus, CaMOpPa3sBUTUA U HPABCTBECHHOT'O CTAHOBJICHUA JIMYHOCTHU

00y4aroImxcs.

JInyHOCTHBIE PE3yJIbTAaThl OCBOCHUA MPCAMETA «X MU OTpaXKaroT C(i)OpMI/IpOBaHHOCTL OITbITA MMO3HABATEILHON U HpaKTquCKOﬁ JACATCIIBHOCTH
o6yqa}0mnxc51 110 pcain3allui NPHUHATBHIX B O6H.I€CTB€ HCHHOCTeﬁ, B TOM YMCJIC B 4aCTHU:

1) rpaskIaHCKOro BOCIMTAHMSA '
OCO3HaHUs 00YUAIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKCHHSI K 3aKOHY U TIPABOMOPSIKY;
MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MPaBUiIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJJICKTUBE;

TOTOBHOCTA K COBMECTHOM TBOp‘-IeCKOI\;I ACATCIIBHOCTU IIPpU CO3JJaHUU y'-Ie6HI)IX MMPOCKTOB, PCIICHHUU y‘-Ie6HI)IX W TIO3HABAaTCJIBbHBIX 3aaad,
BBIITOJIHCHUU XUMUYCCKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH IIOHUMATh U MNPUHHUMATh MOTHBBI, HAMCPCHU, JIOTUKY U APTYMCHTBI APYT'UX IIPU aHAJIN3C PA3JIMYHBIX BUI0B y‘-IC6HOfI ACATCIIBHOCTH,



2) MATPHOTHYECKOT0 BOCIIUTAHMSA
LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEIUI0 OT€YECTBEHHON XUMUU;

YBaXXCHUA K IIPOLCCCY TBOPUCCTBA B obJactu TCOPHUU U MPAKTUYCCKOTIO MPUMCHCHHUSA XUMHUHU, OCO3ZHAHUA TOI'0, YTO AOCTHUIKCHUSA HAYKHU CCTb
pE3YIbTAT JJINTCIBbHBIX Ha6J'II-OI[eHI/II71, KPOIIOTIMUBBIX SKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOSHHOI'O Tpyda y‘léHHX W IIPAKTUKOB;

MHTEpeca W IO3HABATEIBbHBIX MOTHUBOB B IOJYYCHHU W MOCIEAYIOLIEM aHaiu3e HHPOPMAIMH O IMEPEAOBbIX TOCTHKEHHSIX COBPEMEHHOM
OTCUYCCTBCHHOU XHMMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OLICHUBATb CUTYallUH, CBSI3aHHBIE c XUMUYECKUMHU SBJIICHUSAMU,
Y IIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATDH CBOE ITOBEACHUE U IMMOCTYIIKH CBOUX TOB&pHHIGfI C HOSI/IIII/Iﬁ HPABCTBCHHLIX U ITPABOBBIX HOPM W OCO3HAHUC HOCHGI[CTBI/Iﬁ
OTUX IMOCTYIIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 3/10POBbI:

MMOHUMAaHHUS IEHHOCTEHN 370pOBOr0o M 6€301acHOro 00pasa *KU3HU, HEOOXO0AMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

CO6HIO,Z[CHI/ISI ImpaBuJI 0e30I1acHOro 06paH_[eHI/I}I C BCIICCTBAMU B 6LITy, IMOBCEIHEBHOM JKU3HU U B prHOBOﬁ JACATCIIBHOCTH,

IIOHUMAaHUI ICHHOCTU HpaBI/IJ'I I/IHJII/IBI/I)IyaJ'IBHOl"O 1 KOJIJICKTUBHOT'O 6e3OHaCHOFO IIOBCACHUA B CI/ITyaHI/ISIX, yrpomaromnx BJIOpOBI)IO 1 JXU3HU
JTIOJICH

OCO3HAHMUS IMOCIEICTBUN U HCTIpUATHUA BPCAHBIX TPHUBBIYCK (YHOTpC6J'IeHI/I$I AJIKOT'0JIA, HAPKOTUKOB, KypeHI/I}I);

5) TPy/A0BOT0 BOCIUTAHUS



KOMMYHHUKATHBHON KOMIIETGHTHOCTH B Y4e€OHO-HCCIICIOBATEILCKON JIEITEIIbHOCTH, OOIECTBEHHO ITOJIE3HOH, TBOPYECKOW W JPYrHMX BHIAX
JIeITCIILHOCTH;

YCTAaHOBKHU HAa dKTHUBHOC YYACTUC B PCIICHUHU ITPAKTUYCCKUX 3a1a1 COLIMAJIbHOM HaIpaBJICHHOCTHU (B paMKax CBOCTO KJracca, IJ_IKOJIBI);
HHTEPECCA K MMPAKTUUCCKOMY U3YUYCHHUIO npO(beccnﬁ pa3inu4dHoro poaa, B TOM 4HCJIC HAa OCHOBC ITPUMEHCHUSA IIPEAMETHBIX 3HAHUM 110 XHUMUU,
YBAKCHUA K TPYLY, JIFOAAM TpyAda U pe3yJibTaTaM pr,[[OBOﬁ JACATCIIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBI60py I/IH,Z[HBH,HyaHBHOfl TPaCKTOPHUH 06paSOBaHI/IH, 6yﬂy1uel71 HpO(beCCI/II/I " pcajin3alu COOCTBEHHBIX KM3HEHHBIX
IIJIaHOB C y‘IéTOM JIMYHOCTHBIX UHTCPECOB, CII0COOHOCTEN K XUMHUHU, HHTCPECCOB U HOTpe6HOCTeI71 O6H.I€CTB3.;

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUSI:
IKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K TIPUPOJIC, KAK UICTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

IMOHMMAaHUS TII00aIbHOTO XapaKkTepa 3KOJIOTHYCCKUX Hp06HCM, BJIMAHHUA 35KOHOMHWYCCKUX ITPOLECCOB HA COCTOAHHUC HpPIpOI[HOfI U COLIMAJIbHOU
CpCabIl;

OCO3HaHUusA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKCHUU XUMHUHU IS peuieHuA BOIIPOCOB PpAallMOHAJIBHOTO ITPUPOAOIIOJIE30BAHUS

aKTUBHOTO HENpHATHUA JACUCTBUM, NPUHOCALIMX BpeJ OKpYXaloollell NpUpoIHONW cpele, YMEHHsS NpPOTHO3UPOBATh HEOJIaronpHsTHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U NPEIOTBPAILATh HUX;

HaJIN4YUA pa3sBUTOr0 3KOJOTMYCCKOI'0 MBIIIJICHUA, DKOJIOTHUECKOH KYJbTYPBI, OIIbITa ACATCIBbHOCTH DKOJIOTHYECKON HAIpaBJICHHOCTHU, YMCHUA
PYKOBOJACTBOBATLCA NMH B HOSHaBaTeHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I n COHH&J’IBHOf/i IMPAKTHUKE, CHOCOOHOCTH U YMCHHA aKTUBHO IMPOTHUBOCTOATH UICOJIOTUN
xemodoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

C(bOpMI/IpOBaHHOCTI/I MHPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPECMCHHOMY YPOBHIO pPa3BUTHUA HAYKHU U O6II.ICCTB€HHOI71 IMMPAKTHUKHU,



MMOHUMAaHUsI CIeM(PUKN XUMHUH KaK HayKd, OCO3HAHUS e€ pojiu B JOPMUPOBAHUU PAIIMOHATIBLHOTO HAYYHOTO MBIILIECHUS, CO3JAHUU 1I€TTI0OCTHOTO
MIPEJICTaBICHHUS] 00 OKPYKAOIEM MHUpPE KaK O €IUHCTBE MPUPOJLI U YEIIOBEKA, B MO3HAHWH MPUPOIAHBIX 3aKOHOMEPHOCTEH M pEelICHHH MPoOieM
COXPaHEHHUS MIPUPOJIHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUU JJIsi COBPEMEHHOW HUBWIM3AIMU: B €€ I'YyMaHHCTUYECKOW HANpaBIEHHOCTH U Ba)XXKHOH poJid B
CO3/IaHUU HOBOM 0a3bl MaTEPUATILHOM KYJIbTYpPbI, PEHICHUU TTI00aTBHBIX MPOOIEeM YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM,
MUIIEBON M HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00CCIICYCHUH YCIIOBUH YCIIENTHOTO TPYyJa M SKOJOTUYECKH KOM(POPTHOU KUZHU
Ka)KJI0r0 4JieHa OOIIeCTBa;

GCTCCTBCHHO-HaquOﬁ rpaMOTHOCTH: IMOHHUMAHUS CYIIHOCTU MCETOHOB IIO3HAHUS, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH
HCIIOJIB30BAaTh IMMOJIY4aCMbIC 3HAHUA U aHAJIM3a U O00BSCHEHUS SIBJICHUI OKPYKaromero Myupa 1 mnmpoucxoadaimmx B HEM H3M€H€HI/Iﬁ, YMCHHA ACJIATh
000CHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX CI)&KTOB U UMCIOINHUXCA NaHHBIX € LCJIbIO MOJYUYCHUA NOCTOBCPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATENLHO HCIT0IL30BaTh XUMHYECKHE 3HAHUS JUIA pCIICHUSA npo6neM B PCAJIbHBIX KU3HCHHBIX CUTYAIIUAX;

HHTCPCCA K ITIO3HAHUIO U HCCHCHOB&TGHLCKOﬁ JACATCIBbHOCTHU,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHWIO, K AKTUBHOMY IOJYyYEHHUIO HOBBIX 3HAHMM MO XUMHU B
COOTBETCTBHUH C KUZHEHHBIMH MOTPEOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHUS Y4eOHOTO MpeameTa « XMMUS» Ha YPOBHE CPEHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HaYUMBIE sl POPMUPOBAHUS MUPOBO33PEHUS 00YJAIOMIMXCS MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) O0II€HayUHbIe TOHATHUS, OTPaKaIOIINe
[IEJIOCTHOCTh HAyYHOH KapTHHBI MHMpa M cHenu(UKy METOJIOB MO3HAHUs, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIEeCTBO, YHEPIus,
SBJIGHUE, MPOLECC, CUCTeMa, HAy4YHbIH (PaKT, MPHUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeJOBaHWE, HaOJI0/IeHUEe, W3MEpeHue,

AKCIEPUMEHT U JIPYTHUe);

YHUBCPCAJIbHBIC y‘-IC6HLIe JefcTBUS (HO3HaBaTCJ'IBHBIe, KOMMYHUKATHBHBIC, pCFyHﬂTI/IBHLIC), 06eCHe‘{I/IBaIOH_[I/Ie (bOpMI/IpOBaHI/Ie (bYHKHHOHaHBHOﬁ
Ir'paMOTHOCTH U COLIMAJIbHOM KOMIIETeHIINH 06y11a101u14xc;1;



CHOCOOHOCTH 00YUaIOLINXCS UCTIOIB30BAaTh OCBOCHHBIE MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIE yUeOHbIE IEHCTBUS
B II03HABATEILHON U COLUAIIBHON MPAKTUKE.

MeTtanpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMHU MTO3HABATEIHHBIMU, KOMMYHUKATHUBHBIMU U PETYIIATUBHBIMU
JIEUCTBUSIMU.

OBi1ajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:
1) 6a30oBble JIOTHYeCKHE AeiCTBUS:
CaMOCTOSITEITLHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpEETATh LENU JEATeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JTOCTUIKEHUS, COOTHOCUTH PE3YNbTAThI IEATEIHHOCTH C MOCTABICHHBIMU
LICJISIMH;

HCIIOJIL30BAaTh IPHU OCBOCHHUU 3HAHUUI HpI/IéMI)I JIOTMYCCKOro MBINUJICHHA — BBIACIIATH XAPaKTCPHBIC IMPU3HAKU MOHATUN U YCTaHAaBJIMBATb HUX
B3aUMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOIINEC ITOHATHA IJIA 00BICHEHHS OTACIBHBIX (1)3.KTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I BCIICCTB U XMMHUNYCCKHUX peaKquI;
YCTaHaBJIMBATh NPUYIHUHHO-CJICICTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTHL JIOTMYCCKHUE PaACCYKACHUA (I/IHIIYKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH MW IIPOTHUBOPCHHA B
paccMaTpruBACMBIX SABJICHUSAX, q)OpMy.TII/IpOBaTI) BBIBOJbI U 3aKJIFOYCHUA,

MIPUMEHSITh B TIPOIECCE TTO3HAHUS, UCTIOJIb3yeMbIe B XHMHH CUMBOJHYECKHE (3HAKOBBIC) MOJIENH, TPEOOPa30BBIBATH MOICTBHBIC MPEACTABICHUS
— XUMUYECKUH 3HAK (CHMBOI) dJEMEHTa, XUMHUecKas (opMyia, ypaBHEHHE XMUMHYECKON peakIMu — MPU PEUIeHHH Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, TPUMEHSITh Ha3BaHHbBIE MOJICJIbHBIC MTPEICTABICHUS 1JISI BHIABICHUS XapaKTEPHBIX MPU3HAKOB U3Yy4a€MbIX BEIIECTB U XUMUYECKUX
peaKuui.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaZICTb OCHOBAMU METOJO0B HAYUYHOT'O IMO3HAHUWS BEIIECTB U XUMHUYCCKUX peaKuHﬁ;



(dbopMynupoBaTh LEIU U 33aJaud MCCIEIOBAHUSA, MCIIOJIb30BaTh ITOCTABJICHHBIE U CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIE BOIPOCHl B KAaueCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 ()OPMHUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE NMPABHILHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO IIAHUPOBAHUS U TIPOBEACHHS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOAATh 32
XOZIOM IPOIIecca, CAMOCTOSTENILHO IPOTHO3UPOBATH €0 PE3YNbTaT, POPMYITHPOBATH 000OIIEHNUS U BEIBOIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB

HCCICOO0BaHUA, COCTABIIATDH 000CHOBAHHBIA OTYET O npoz[enaHHoﬁ pa60Te;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCHGHOB&TGHBCKOﬁ n HpOGKTHOﬁ ACATCIIbHOCTHU, IMPOABJIIATH CIIOCOOHOCTBH Y TOTOBHOCTH K CaMOCTOATCIIBHOM Y
IMOMCKY MCTOAOB PCUICHUSA IMTPAKTUYCCKUX 3aJiad, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHMA.

3) padora ¢ nunopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaluU (Hay4HO-MIOMYJISIpHAsL IMTEPATYpa XUMUUECKOIO CO/Iep KaHMs, CIIPAaBOYHbIE TOCOONS,
pecypcel MHTepHETa), aHAIM3UPOBATh WH(POPMALMIO PA3NIUYHBIX BUIOB M (OPM NPEACTABICHHS, KPUTUYECKH OIICHWBATH €€ JJOCTOBEPHOCTh H
HEIIPOTUBOPEUYUBOCTD;

(bopMynHUpOBaTh 3aMPOCH] U MPUMEHSTh Pa3IMYHbIe METOIbI IPU MOUCKE U 0TOOpE HHPOPMAITIH, HEOOXOMMOM /ISl BBIMOJIHEHUS yUYEeOHbBIX 3a/1a4
OIPEIEIIEHHOTO THUIIA;

MIPUOOPETATh OIBIT UCIIOJIb30BAHUSI UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpesicTaBiIeHus] HHPOopMaluu (CXeMbl, FpauKy, TuarpaMMbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

HCIOJIb30BaTh HAay4YHBIN SI3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XMMHYECKOH MH(pOpMaIHel: MPUMEHATh MEXIpeaAMEeTHbIe ((pu3ndeckue u
MaTeMaTHYeCKHEe) 3HaKU U CUMBOJIbI, (hOpMyIibl, a0OpeBHATYpPbI, HOMEHKIATYPY;

HCIIOJIB30BaTh U HpeO6pa30BBIBaTB 3HAaKOBO-CUMBOJIMYCCKHUE CPCACTBA HATTIAAHOCTH.
OBJIaI[eHI/Ie YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMU HeﬁCTBHHMH:

3aaaBaTb BOIIPOCHI IO CYHUICCTBY O6CY)K,Z[8.CMOI>1 TEMBI B X0J€ Juajiora
/U JUCKYCCHHU, BBICKA3bIBATh UACH, (i)OpMy.]'IPIpOBaTI) CBOM IPCIJIOKCHUA OTHOCHUTCIIBHO BBIITOJTHCHU A HpC}IJ'IO)KCHHOﬁ 3aJa4u,



BBICTYIIATh C MPE3EHTALMEN PE3yIbTaTOB I103HABATEIBHOUN AECSITEIBHOCTH, OJYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMU MPHU
BBITIOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON PabOTHI MO MCCIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealn3alui y4eOHOTro MPOeKTa U
dbopMynupoBath BBIBO/IbI
0 pe3ylibTaTaM MPOBEACHHBIX UCCIICIOBAHUN ITyTEM COTJIACOBAHMSI IIO3HIIMIA B X0/Ie O0CYXACHHUS U 0OMeHa MHEHUSIMHU.

OB.]'IaL[eHI/Ie YHUBEPCAJIBbHBIMHA PEryJIsITUBHBIMU JeHCTBUSIMMH:

CaMOCTOATEIIBHO IUIAHUPOBATH U OCYLIECTBIIATH CBOIO [T03HABATEIIBHYIO IEATEIBHOCTD, ONpENesiss €€ Lelu U 3a1a4i, KOHTPOJIIMPOBATh U 110 MEPE
HEOO0XOIMMOCTH KOPPEKTUPOBATh MPEUIaraéMblid allTOPUTM JIEHCTBUN TPH BHIMOJIHEHUHN YU4EOHBIX M MUCCIIEIOBATEIbCKUX 33/1a4, BEIOMpATh Hanboee
3G GEeKTUBHBIHN CIIOCOO UX PELICHHs ¢ YIETOM MTOJYyYEHHs HOBBIX 3HaHUI O BELECTBAX U XMMUYECKUX PEaKIUsX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUN O XHUMUYECKON COCTaBIISIIONIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI MUpA, POJIM XUMHHM B NO3HAHWM SIBICHUI
PHUPO/bI, B GOPMUPOBAHUN MBIIIJIEHUS U KYJIbTYPBl TUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM /1JIs1 pelleHus] IPAaKTUUECKUX 3ajay
1 3KOJIOTMYeCKH 000CHOBAaHHOT'O OTHOULIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefe;

BIIQJICHUE CHUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKJIKOYAET: OCHOBOIOJATalOUIMEe MOHATHS (XUMHUYECKHI JJIEMEHT, aTOM, JJIEKTPOHHAs
000J104YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATENBHOCTh, XUMHUECKAs! CBA3b, CTPYKTypHas GpopmMyiia (pa3BEpHyTas U COKpaIIEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIN cKeleT, PyHKIHMOHAIbHAS TPYIIa, paguKall, HU30MEpHsl, U30MEPbl, TOMOJIOTHYECKUH PsiJI, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOACPKAIIUE COEAUHEHUS,, MOHOMED, MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUH U
3aKOHBI (TEOpHUsl CTPOEHUS OpraHuueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE TOHUMAaHUS MPUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SBJIEHUH, ()aKTOJIOTMUECKUE CBEJCHUS
0 CBOIICTBax, COCTaBe, NOJYYEHUHU U OE3011aCHOM HCIIOIb30BAHUH BAXKHEHIIINX OPTaHUUECKUX BEIECTB B OBITY M MPAKTUYECKOM 1A TEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHMI BBIABIATH XapaKTepHbIE NMPHU3HAKU MOHATUH, YCTAaHABIUBATh UX B3aUMOCBA3b, MCIIOJIB30BAaTh COOTBETCTBYIOINE
MTOHATHSA [TPU ONMCAHUM COCTaBAa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEIMHEHUM;



cOpPMUPOBAHHOCTh yYMEHUN HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUISI COCTaBJICHHS MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaméHHon) GOpMyIsl OpraHUYECKUX BEHIECTB M YPABHEHHH XMMUYECKUX PEAKIMW, NU3rOTaBIUBATh MOJICIH MOJEKYJ OPTaHMYECKUX BEIICCTB IS
WJUTFOCTPAIIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHH yCTaHABIMBAThH MPUHATIC)KHOCTh U3YYEHHBIX OPraHMUYECKHUX BEILIECTB 110 UX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpyIIe COeAMHEHUN (YTIIeBOAOPOIbI, KUCIOPO U a30TCOAepKAINE COSAMHEHHSI, BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS ), JaBaTh UM Ha3BaHUSI I10
cuctematuyeckor HomeHkiarype (IUPAC), a Takke NpuUBOIUTH TPUBUAIbHBIE HAa3BAHUS OTACIIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIUJIEH,
alleTUJICH, STWJICHIJIMKONb, TIUIEpUH, (QeHomd, (opmanpierus, aneTanbIeruj, MypaBbHHAs KHUCIOTa, YKCYCHas KHCIIOTAa, OJEMHOBAas KHCIIOTA,
CTeapHHOBAs KMCIIOTA, TIIFI0K03a, (PYKTO3a, KpaxMall, IeJUII0I103a, TIUIHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUBI XUMUYECKOH CBSA3H B OPIraHUYECKUX COCTMHEHUAX (OTMHAPHBIC M KPATHBIC);

c(hOPMUPOBAHHOCTh YMEHUS IPUMEHSITH TOJIOKEHUS TCOPHH CTPOCHUS OpraHuYecKuX BemecTB A. M. ByTiepoBa i 00bSICHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHUSI MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHU XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHEe U XUMUUYECKHUE CBONCTBA TUITUYHBIX MPEACTABUTENCH Pa3IMUHBIX
KJIACCOB OpPraHMYECKHX BeHIecTB (MeTaH, JTaH, JTUJIEH, MPOIWJICeH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3, OeH30i1, METaHOMN, STaHOI,
ATUJICHTJIMKOJb, TIUIEPUH, (EHOJ, aleTalbIeru, MypaBbUHas M YKCyCHas KHUCIOTHI, TJIFOKO3a, KpaxMall, IeJUII0JI03a, aMMHOYKCYCHAasl KUCIIOTa),
WJUTIOCTPUPOBATH TEHETUYECKYIO CBSA3h MEX]TY HUIMH YPaBHEHHUSIMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA C HCTIOIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUHUKH YIIJIEBOJIOPOIHOTO ChIpbs (HEPTh, MPUPOIHBIN I'a3, YToJib), CIIOCOOBI UX MEepepaboTKU
U IPaKTHYECKOE MPUMEHEHHE NMPOJTYKTOB MepepadOTKy;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYMCICHHUS 1O XUMHUYECKUM YPaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
MIPOJYKTa peaxkuuun 1o U3BECTHBIM Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEILECTB
WJIM MIPOJIYKTOB PEAKIUN);

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ BJIAJCTH CHCTEMOM 3HAHMI 00 OCHOBHBIX MECTOJax HAy4YHOI'O IMO3HaHHW:A, UCIOJB3YCMbIX B XMMHU MPU U3YYCHUU
BCIIECTB U XHMMHUYCCKUX SIBIICHUI (Ha6J'II-OJIeHI/Ie, HU3MEPCHUC, DKCIICPHUMCHT, MO)IeJ'II/IpOBaHI/Ie), HUCIOJb30BaTh CUCTEMHBIC XUMHNYCCKHUEC 3HAHUA I
IIPUHATHA peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM;

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ CO6.HIO,Z[aTB IpaBujia IMOJB30BAHU XUMHYECKOU HOC}’IIOﬁ n J'Ia60paTOpHBIM O60py,HOBaHI/IeM, a TAK¥KC IIpaBUJIa
O6paHIeHI/I$I C BEIIECTBAMU B COOTBECTCTBUU C MHCTPYKIUAMU 10 BBIITOJTHCHUIO na6opaTopHHx XUMHYCCKUX OIIBITOB,



c(OPMUPOBAHHOCTh YMEHUH IMJIAHUPOBATH U BBIMOIHATH XUMUUYECKUN AKCIEPUMEHT (IIPEBpAICHHUs] OPIraHUYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTyYeHHUE 3TUJICHA M HM3YYEHHE €ro CBOMCTB, KaUECTBEHHBIC PEAKIMH OPTraHMYECKHX BEIIECTB, JCHATypalus OCNKOB NpU HAarpeBaHUM, LIBETHHIC
peakiuu OelKOB) B COOTBETCTBUHM C MpaBUIAMH TEXHHKU O€30IaCHOCTH IMPH OOpaIlleHHH C BELIECTBAMH U JIa0OpaTOPHBIM OOOpYIOBAaHHUEM,
MPEJCTABIATH PE3YJIbTAaThl XUMUYECKOT'0 SKCIIEPUMEHTA B (hOpME 3aITUCH YPAaBHEHUH COOTBETCTBYIOIIUX PEaKIUil M (POPMYITHPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJbTaTOB;

C(OPMHPOBAHHOCTh YMEHHI KPUTUYCCKH aHATM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TIOTYYaeMYF0 U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
unpopmanuu, IHTepHET U apyrux);

c(OpPMUPOBAHHOCTh YMEHUN COOIO/IATh MpaBWJIa SKOJIOTHYECKH IIeIeCO00pa3HOro MOBEACHHSI B OBITY M TPYAOBOHM AESITENHHOCTH B LIETSX
COXpaHEHHUs CBOETO 3/I0POBbSI M OKPYXAIOIIEH MPUPOJHOM Cpeibl, OCO3HABAaTh OMACHOCTh BO3JICUCTBHUS HA JKUBBIC OPTraHU3MbBI OINPEACIEHHBIX
OpPraHMYECKUX BEIIEeCTB, MOHMMAas cMbici mnokaszarens IIJIK, moscHAT, Ha mpuMepax crocoObl YMEHbBIIEHUS W MPEIOTBPAILICHHS HX BPEIHOTO
BO3JICUCTBUS HA OPTraHU3M YEJIOBEKA;

JJIA O6yanOHIHXC$[ C OIrpaHUYCHHBIMH BO3MOKHOCTAMMH 300POBbA: YMCHHUC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOJaX ITO3HAHUWA
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

IUI CHEeNbIX M cIa0OBHIAIIMX OOYYAIOUIMXCS: YMEHHE MCIIOJBb30BaTh pelbeHO-TOUEUHYI0 cucteMy oOo3HaueHuil JI. bpaiins mig 3anucu
XUMHUYECKUX (POPMYIL.

11 KJIACC
Hpe,[[MeTHHe PE3YyJbTAaThl OCBOCHUSA KypCa ((0611_[215[ " HCOPTraHUYCCKasA XUMUA» OTPAXKALOT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUU SIBIICHUH
IPUPOJIBI, B (POPMHUPOBAHUY MBIIIICHUS U KYJIBTYPBl JUYHOCTH, €€ (YHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOIMMOM ISl PELIeHUs MTPAKTUYECKHUX 3a1au
1 DKOJIOTUYECKU 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO M PUPOIHON CPELIE;

BJIQZICHHUEC CHUCTEMOM XMMHYECKHIX 3HaHI/II71, KOTOpas BKJIFOYACT: OCHOBOIIOJArarome mOHATHA (XI/IMI/I‘IGCKI/II\/'I DJIEMCHT, aTOM, HU30TOII, S-, p-, d-
ANEKTPOHHBIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAIGHTHOCTb, SJIEKTPOOTPUIIATENILHOCTD, CTENIEHh OKUCIICHUS, XUMUYEeCKast
CBSI3b (KOBAJIEHTHAs, MOHHAsA, METa/NIMyecKasi, BOJAOPOJHAs), KpHUCTa/UIMYecKas pemiéTka, TUIbI XMMHYECKUX DPEaKIHMi, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOTUTHIECKAS JUCCOIUAIINS, OKUCITUTEh, BOCCTAHOBUTEH, CKOPOCTh XUMHUYECKON pPEeaKIMK, XUMUYECKOE PABHOBECHE); TEOPUU
Y 3aKOHBI (TEOPHS AJIEKTPOJIUTUUECKON TUCCOIMAIH, Tiepruoandeckuii 3axkoH /1. 1. MeneneeBa, 3ak0H COXpaHEHHS MACChI BEIIECTB, 3aKOH COXPaHEHUS



U IpEBpAICHUA SQHEPI'UU ITPU XUMHUYCCKUX peaKHI/IHX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHH, MUPOBO33PCHYCCKUE 3HAHUS, JICKAIIUEC B OCHOBE
IMOHUMAHU MPUYUHHOCTU U CUCTCMHOCTH XUMHYCCKUX ﬂBHeHHﬁ, q)aKTOJIOI‘I/I‘-IGCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBEC, IOJTYYCHUU U 0e30I1macHoOM
HCITOJIb30BAaHUH BaKHEHIIINX HEOPTraHN4YCCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ BbIABJIATH XApPaKTCPHBIC IPU3HAKHU HOHﬂTHfI, YCTaHaBJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIINC
IOHATHA IIPHU OIIMCAHHUHU HCOPraHMYCCKUX BEHICCTB U UX npeBpameHI/Iﬁ;

c(OPMHPOBAHHOCTh YMEHUI HCHOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBIECHUs (POPMYJl BELIECTB U YPaBHEHUN XUMHUYECKUX PEaKIHi,
cucremarnyeckyro HoMmeHki1atypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEJIbHBIX HEOPraHMUECKUX BEIECTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHuax,
raméHas U3BeCTh, Heran€Hasi U3BeCTb, UThEBAs COJA, HUPUT U APYTHE);

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ OonpeACIATh BAJICHTHOCTb U CTCIICHb OKHUCJICHHA XUMHUYCCKUX 3JICMCHTOB B COCAUMHCHUAX PA3JIMIHOIO COCTaBa, BUI
XHUMHYCCKOU CBSI3H (KOBaJIeHTHaﬂ, HOHHAas, MCTaJIJIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHHUAX, TUIL KpHCTaJIJII/I‘ICCKOﬁ peHIéTKI/I KOHKPETHOI'O BCHICCTBA
(aTOMHaH, MOJICKYJISIpHAsA, MOHHAs, MeTaJ'IJ'II/I‘leCKaSI), XapaKTEp CpCabl B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX COCHHHGHHﬁ;

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ yCTaHaBJIMBATh IMPUHAMIICKHOCTb HCOPraHUYCCKHUX BCHICCTB IO UX COCTABY K OHpe,I[eJ'IéHHOMy Knaccy/rpynne
COECTMHEHUI (HpOCTHe BCIICCTBA — MCTAJIJIbI 1 HEMCTAJIJIBI, OKCHUIbl, OCHOBAaHHUs, KUCJIOTHI, an)OTepHBIe TUAPOKCHUBI, COJ'II/I);

c(OPMHPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI Nepuoaudeckoro 3akona /. M. MeneneeBa U J€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh JIEKTPOHHOE CTPOECHNE aTOMOB XUMHUUYECKHUX d71eMeHTOB 1—4 nmepuooB [lepuoaudeckoit CUCTEMBI
xuMuueckux syemMentoB JI. U. MenpesneeBa, UCMOAb3ys MOHATHS «S-, P-, O-3JIEKTPOHHBIE OpPOUTATIH», «IHEPTETUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U MX COEAUHEHMH MO mepuoaaM u rpynmnam [lepruoandeckoi CuCTeMbl XUMUYECKHX
anemeHToB JI. 1. MeHnaeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBONMCTBA HEOPraHMYECKUX BEIECTB PA3JIUYHBIX KIIACCOB,
MIOATBEPKIATh CYLIECTBOBAHUE N'€HETUYECKON CBA3HM MEXKIY HEOPIraHMYECKMMH BELIECTBAMU C ITIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakumii;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKIIMH 110 Pa3IMYHBbIM MPHU3HAKaM (YHCITY U COCTAaBY pearupyrolinX BELIECTB,
TEIIOBOMY 3 (EeKTy peaKkiuu, U3MEHEHHUIO CTEeIIeHEeH OKUCICHHS 2JIEMEHTOB, 00paTUMOCTH PEaKLMH, YYaCTHIO KaTalu3aTropa);



c(OpPMUPOBAHHOCTh YMEHUI COCTABIISATh YPAaBHEHUS PEAKIIU Pa3INYHBIX TUIIOB, ITOJIHBIE U COKPAIIEHHbIE YPaBHEHUS PeaKuii HOHHOTro 0OMeHa,
YUHUTBIBAsI YCIOBUS, TPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOAUTDL PCAKIINH, TOATBCPIKAAOIINC Ka4yeCTBEHHBIN COCTaB PA3JIMYHBIX HCOPTAaHNUYCCKUX BCIICCTB, PACIIO3HABATH
OIIBITHBIM HYTCM HOHBI, HPUCYTCTBYIOIIUC B BOJHBIX PACTBOPAX HCOPraHMYCCKUX BCUICCTB,

c(hOPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI TMOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO
OanaHca 9TUX peaKluit;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKON peakIuu OT pa3IuyHbIX (AKTOPOB; XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEIITHEero Bo3aencTus (npunnun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUU XapaKTePU30BaTh XUMHUYECKHE TPOIIECCHI, JIOKAIINE B OCHOBE MPOMBIIIICHHOTO IMOJYYCHUS CEPHOW KHUCIIOTHI,
aMMHaKa, a Takke COPMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYIHBIX MPUHITUIIAX U SKOJOTUICCKUX MPOOIeMax XUMUIECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHHUS C HCIOJIH30BAHWEM IIOHITHS «MaccoBas JIOJSl BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIIEHUH T'a30B P XMMUYECKUX PEaKIUIX, MacChl BelIeCTBAa WK 00bEMA ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe I 00bEMY OJTHOTO
U3 YYacCTBYIOIIMX B PEAKIMH BELIECTB, TEIJIOBOTrO AP (eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcChl BEILIECTB, MIPEBPALICHUS U COXPAHEHUS
SHEPIUH;

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ CO6J'IIOI[8.T]':> I[paBHJia IOJIB30BAHUA XUMHYECKOU HOCYHOﬁ n J'Ia60paTOpHBIM O60py,HOBaHI/IeM, a TAK¥XKXC IIpaBUJIa
O6paHICHI/I$I C BEIIECCTBAMU B COOTBCTCTBUU C HHCTPYKIUAMU 10 BBIITOJTHCHUIO na6opaT0pHHx XUMHYCCKUX OIIBITOB,

c(OPMUPOBAHHOCTh YMEHHMH IJIAaHUPOBATh W BBIMOIHATH XUMHUYECKHH AKCIEPUMEHT (pasjio’KeHHE MEpPOKCHAA BOAOPOJAa B MPHUCYTCTBUU
KaTaJn3aropa, ONpeAeseHHe CPelbl PAaCTBOPOB BELIECTB C MOMOILBI0 YHHBEPCAIBHOIO WHAMKATOPA, BIMSHHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peaklny, peakiii MOHHOT0 0OMeHa, KaueCTBEHHbIE peaKIMK Ha Cyb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, pellieHHe
AKCIIEPUMEHTAJbHBIX 337au no Temam «Metamnel» u «HemeTanasl») B COOTBETCTBUHU C MpaBWJIaMU TEXHUKH O€30MAaCHOCTH MpU OOpallleHuu C
BEIIECTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHUEM, TNPEACTABIATh pE3yJIbTaThl XHMHYECKOTO JKCIEpUMEHTa B (QOpMe 3alucH ypaBHEHHH
COOTBETCTBYIOIIUX peaklUuid U GOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHU I KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO HH(OPMALINIO, TOJTYy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEICTBA MACCOBOM
KOMMYHHKaIH, IHTepHET U Ipyrux);



c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpPaBHJIa SKOJOTHYECKH I1E€JIECO00Pa3HOTO IMOBEICHUS B OBITY M TPYAOBOW ACATEIBHOCTH B LEISAX
COXpaHEHUs CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOIHOM Cpe/ibl, 0CO3HABATH OMACHOCTH BO3CHCTBUS HA )KUBBIE OPraHU3MbI ONPEICIEHHBIX BEUIECTB,
noHuMas cmbica nokazatens [1JIK, moscHsITh Ha mpuMepax CHocoObl YMEHBIICHHS W MPEJOTBPAIICHUS MX BPEAHOTO BO3JEHCTBUS HA OPraHU3M
YeJIOBCKA;

JIIs 06yan0H1chs1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMH 300POBbA: YMCHUC IPUMCHATH 3HAHUWA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX ITO3HAHUA
BCIICCTB U XUMUYCCKUX ﬂBHeHHﬁ;

JUIS CJETBIX U CJIA0OBUIAAIIMX OOYYaIOIIMXCS: YMEHHE MCIIONb30BaTh pelibe(pHO-TOUEUHYI0 cucTemy obo3HaueHuid JI. bpains mist 3anucu
XUMHUYECKUX (POPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KonnyectBo yacoB DNEeKTPOHHBIE JleaTenbHOCTb YYUTENS C YYE€TOM IPOrPaMMBbl
/o pa3aenos U TeM Bceero | Konrponbhsie | Ilpakrudeckue (undpoBeie) BOCIIUTaHHUS
MIPOTPaMMBI paboTsl paboTbl o0OpasoBartelibHbBIC
pecypcebl

Pa3ned 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH

1.1 | lIpeamer 3 https://m.edsoo.ru - (hopMupoOBaHKE IIEHHOCTHOTO OTHOIICHUS K
OpraHU4ecKOM OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
xumun. Teopust HAayYHOMY HaclIeJHI0, TOHUMaHUS 3HAaUECHUS
CTPOCHUS XMMUYECKON HayKH B )KU3HU COBPEMEHHOI'0 O0IECTBa,
OpTraHUYECKUX CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHPOpMALIUEH O
coenquHeHui A. M. NEPEAOBBIX TOCTUKEHHUAX U OTKPBITUSAX MUPOBOW U
bytneposa OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTHU B

HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa; -
MIPUBUTHE IKOJIOTUYECKH 11eTIeCO00Pa3HOTO OTHOIICHUSI
K MPUPOJI€ KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE €€
CyIIIECTBOBAHUS, OCO3ZHAHUS IIEHHOCTH COOIIOCHUS
MpaBmII 0E30MMaCHOTO TOBEICHUS IpU paboTe ¢
B€IICCTBaAMU, a TaKXC B CI/ITyaHI/ISIX, yrpoxca}omnx
3JI0POBBIO U KU3HU JIHOJICH.

Wroro o pasneny 3




Pazjnen 2. YrieBoaopoabl

2.1

IIpenenbubie
yIJI€BOAOPOABI —
aJIKaHbl

ONEeKTPOHHBIN
o0pasoBaTebHBIN
pecypce "lomainue
3aganus. Cpegnee
obmiee obpazoBaHue.
Xumus", 10 - 11 xnacc,
AO HznarenscTBO
"IIpocBenienue"

- TOTOBHOCTH K BBITIOJTHEHUIO 00S3aHHOCTEN
IpaXkIaHWHA U Pealn3aliy €ro NpaB, yBAKEHUE MPaB,
cBOOO]T ¥ 3aKOHHBIX MHTEPECOB APYTHUX JIIOJIEH; -
TOTOBHOCTB OLICHUBATH CBOE IIOBEICHUE U ITOCTYIIKH,
MOBCACHHUC U MOCTYIIKU APYTIUX HIOI[GI;’I C O3
HPABCTBEHHBIX U ITPABOBBIX HOPM C yYETOM OCO3HAHMUS
IIOCJIEICTBUM ITOCTYIIKOB.

2.2

HenpenensHueie
YTJI€BOAOPOBIL:
AJIKEHBI, AJIKa/INEHBI,
QJIKMHBI

https://m.edsoo.ru

- pa3sBUTUC CIOCOOHOCTH IMPUMCHATH 3HAHUA,
NOJIy4aeMble IPU U3YYECHUH XUMUU, JUIS PELLICHUS
3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IIPUPOIHOMN CpelloH,
HOBBIIIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpBI,
OIIO3HAHUS INI00ATBHOTO XapaKTepa IKOIOTHIECKUX
npo0JeM U MyTel uxX pereHus ocpeiCTBOM METOI0B
XMMUU; - yMEHUE BEIOUPATh, aHATH3UPOBATH U
MHTEPIPETHPOBATh HHPOPMALIMIO PA3TUYHBIX BUIOB U
(dbopM IpesICTaBICHHUS, TOJYYaEMYI0 U3 Pa3HbIX
MCTOYHUKOB (Hay4yHO-TIOMYJIsIpHAs JINTepaTypa
XUMHUYECKOT'0 COJIEpKaHus, CIIPaBOYHbIE IOCOONS,
pecypcel IHTepHETa); KpUTHYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO. -
OpHEHTAIMs Ha IPUMEHEHNE 3HAHNUIN U3 COLMAIIBHBIX U
€CTECTBEHHBIX HayK JUJISl peLIeHMs 3a/1a4 B 001acTu
OKpYXKaroIllel cpeibl, IJIaHUPOBAHUS IIOCTYIKOB U
OLIEHKHN UX BO3MOXHBIX HOCJ'Ie)ICTBI/Iﬁ JJIA
OKpYXKaroIllel CpeJibl; - UHULMUPOBAHUE U MOJIEPIKKA
HICCIIEN0BATENbCKON NEITEIHLHOCTH IKOJILHUKOB B
pamMKax peajn3alii UMUA UHAUBUAYAIBHBIX U
TPYHOIOBBIX HUCCICAOBATCIIBCKUX ITPOCKTOB.

2.3

Apomarnyeckue
YTJIEBOAOPOABI

ONEeKTPOHHBIN
o0pa3oBaTenbHBIN
pecypc "JloManiHue

- HHTepeca K MPaKTUYECKOMY U3Yy4eHHI0 npodeccuii u
TpyJa pa3Iu4yHOro poja, yBakKeHUEe K TpyAy U




3aganus. Cpegnee
obmiee oOpazoBaHue.
Xumus", 10 - 11 xnacc,
AO NznatenscTBO
"IIpocBenienue"

pe3ynbTaTaM TPYAOBOM JIEATEILHOCTH, B TOM YHCJIC HA
OCHOBC HpI/IMeHeHI/ISI HpellMeTHbIX 3HaHI/II71 110 XUMHH,

- YCTAHOBJICHHUE JIOBEPUTEIbHBIX OTHOIICHUH MEKITY
YUUTENEM U €r0 YYCHUKaMH, CIOCOOCTBYIOLINX
MMO3UTUBHOMY BOCIPHATHIO YUAIIUMHUCS TPEOOBAHUN U
HpOCB6 yT-II/ITeHH, HpI/IBJqueHI/IIO X BHUMAHUIA K
o0cyxaaemMoit Ha ypoke HH(OpMaIuu, aKTUBU3AIIUN UX
MM03HaBaTEIbHON AEITCIbHOCTH.

2.4 | IlpuponHsie 3 1 Tpenaxep "O0bnako - HCIIOJIb30BaTh U aHAJIM3UPOBAThH B Mpoliecce yueOHon
MCTOYHUKHU 3HaHui". Xumus. 10 1 UCCIICZIOBATEIIHLCKOM IEATEIIBHOCTH HH(POPMAIIHIO O
YIJIEBOAOPOIOB U UX KJ1ace, BJIMSIHUM TIPOMBIIIIJICHHOCTH, CEIbCKOTO XO35HUCTBA U
nepepaboTka /https://ege.sd amgia.ru/ | TpaHcopTa Ha COCTOSIHUE OKPY>KarOIEei MPUPOIHOM

Cpepl.
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Paznen 3. Kucaopoaconepsxkammue

OPraHnv4eCKue COCAMHCHUSA

3.1

Cnuptsl. ®enon

3

https://m.edsoo.ru

- YBOKEHHUE K TPYAY U pPe3yJibTaTaM TPYA0BOH
JESITEIbHOCTH; - CIOCOOHOCTH a/IaliTUPOBATHCS K
CTPECCOBBIM CUTYAIIUSM U MEHSIIOITUMCS COIIMATBHBIM,
UH(OPMAIIMOHHBIM U IPUPOIHBIM YCIOBHIM, B TOM
YHCJIE OCMBICIISISI COOCTBEHHBIN OMBIT U BHICTpauBas
JANbHEHINE 1IeNTU; - OCO3HAHHE BAKHOCTU 00y4eHUS
Ha MPOTSHKEHUU BCEU )KU3HU JIJI YCIICIIHOM
npodecCHOHANBEHOM ESATEIbHOCTH U Pa3BUTHE
HEOOXOIUMBIX YMEHUH /ISl 3TOTO; -NOOYKIeHHE
IIKOJILHUKOB COOJIOATh Ha YPOKE OOIEPUHSITHIE
HOPMBI TTOBEJICHUS, TTpaBuiIa OOIICHHUS CO CTAPIITUMHU
(yuuTensiMu) v CBEPCTHUKAMU (IIKOJTHHUKAMH ),
MIPUHITUTIBI Y4eOHOW TUCIUTIMHBI M CAMOOPTaHU3aIuU

3.2

AJLIETUIbI.
KapGonossie
KHACJIOTHI. CIIOXKHBIE

a¢upsl

https://m.edsoo.ru

- IOHUMaHHEe POJIM HAYKU XUMUH B (POPMUPOBAHUH
HAayYHOTO MUPOBO33PEHMUSI. - MPUOOPETEHHE OMIbITA IO
IUTAHUPOBAHUIO, OPTaHU3alliU U MPOBEACHUIO
YUEHUYECKUX IKCIIEPUMEHTOB: YMEHHE Ha0Jt01aTh 3a
X0JIOM IIPOLIECCa, CAMOCTOSTEIBHO IPOrHO3UPOBATH




€ro pe3ysbTar, (OpMyIupoBaTh 000OIIEHUS U BBIBOIBI
10 pe3yJibTaTaM MPOBEAEHHOIO OIbITa, UCCIIEI0BAHUS,
COCTaBIISITh OTYET O MpOoAENaHHON paboTe; - OCO3HAHUE
CBOCH pOJIM KaK rpaKIaHIHA U IOTPEOUTENS B
YCIIOBUSIX B3aUMOCBSI3U IPUPOJIHOM, TEXHOIOTHUECKOI
Y COLMAJIbHOMN CPeJl. MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOEIIaHHOM
paborte; - OpUeHTalMs Ha MPUMEHEHHUE 3HAHUHN U3
COLIMANIFHBIX M €CTECTBEHHBIX HAYK JUIS PEIICHUS 3a/1a4
B 00JIACTH OKPY)KAIOLIEH Cpe/Ibl, TNTAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCIEICTBUHN AJIs
OKPYXKAIOIIEH CPEbI.

3.3

Yrinesoanl

https://m.edsoo.ru

- UHTEPEC K MPAKTUIECKOMY HU3yUYCHUIO podeccuii u
TPpyZAa Pa3IUIHOTO POJia, B TOM YHCIIE HA OCHOBE
NPUMEHEHHS U3y4aeMOro MPEeIMETHOTO 3HAHNUS;

- TOTOBHOCTb K YYaCTHIO B TYyMaHUTapHOU
JeSITebHOCTH (BOJIOHTEPCTBO, TTOMOIIb JIFOJISIM,
HY>KJAIOIIUMCSI B HEH); - IPUMEHSTh pa3InyHbIe
METO/bl, THCTPYMEHTBI U 3aIpOoChl IIPHU MOUCKE U
otOope 6roaornueckoit HHGOpMaIuU WK JAHHBIX U3
MCTOYHUKOB C YUETOM NMPEATIOKEHHON yueOHOMH
OMOJIOrMYeCKOH 3a]auu.

Wroro no pazneny
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Pasnen 4. A3oTcoaep:kamme opra

HHUYCCKHE COCAMHCHUSA

4.1

AMUHEL
AMMWHOKHCIIOTHI.
benkn

3

https://m.edsoo.ru

- (hopMupoOBaHKE IEHHOCTHOTO OTHOIIEHUS K
OTE€YECTBEHHOMY KYJIBLTYPHOMY, HCTOPUYECKOMY U
Hay4HOMY HacCJICIHIO, IOHUMAHUS 3HAYEHUs
XUMHUYECKON HayKH B KU3HU COBPEMEHHOT0 00IECTBa,
CHOCOOHOCTH BIIIETh IOCTOBEPHON MH(popManueit o
MNEPCAOBBIX TOCTHIKCHUAX U OTKPBITHUAX MHpOBOﬁ n
OTEYECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 YCTpOIlCTBE MHpa U O0IIECTBa; -
MPUBUTHUE FKOJIOTHYECKHU 11eJ1IeCO00Pa3HOr0 OTHOUICHHUS




K IPUPOJIE KaK HCTOYHUKY JKU3HHU Ha 3eMJie, OCHOBE e&
CYIIECTBOBaHHMS, HOHUMAaHHS LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oopasa )KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY H
ICUXHYECKOMY 3/10pPOBbIO, OCO3HAHHS [IEHHOCTH
co0II0IeHNs ITPaBUII OE30I1aCHOTO NOBEACHHUS IIPH
paboTe ¢ BelecTBaMH, a TaK)Ke B CUTYalUsX,
YTPOKAIOIIUX 37I0POBBIO U JKU3HU JIFOJEH.

Hroro no pa3acity

3

Paspnen S. BeicOKOMOJIEKYISIpHbIE COCAUHEHUS

5.1 | IlmacTMaccel. 2 https://m.edsoo.ru - HHTEPEC K MPAKTUIECKOMY U3yUCHHUIO npodeccuii u
Kayuyku. Bonokna TpyZa pa3aundyHOro poaa, B TOM YHUCIIE HA OCHOBE

IPUMEHEHHS U3y4aeMOoro NpeAMETHOIO 3HAHUS; -
pa3BUTHE CLIOCOOHOCTH NPUMEHSTH 3HAHMUS,
NOJIy4aeMble IPU U3YUYECHUH XUMUU, JUIS PELLICHUS
3a/1a4, CBS3aHHBIX C OKPYIKAIOILIEH IIPUPOTHOMN CpeoH,
MOBBILIEHUS YPOBHS 9KOJIOTMYECKON KYJIBTYpHI,
OTIO3HAHHUS [NI00AILHOTO XapaKTepa IKOJIOTUYECKUX
npobJeM U myTeH uxX pereHus MocpeCTBOM METO/I0B
XUMHH.

Hroro no paszneny 2

OBUIEE KOJIMYECTBO | 34 2

YACOB 10

ITPOI'PAMME

11 KJIACC
Ne HaumenoBanue KonnuecTBo yacos ONEKTPOHHBIE JlesTenbHOCTD YUUTENS C YUETOM IPOTrpaMMBbl
n/m paznenoB u teM | Beero | Konrponsheie | Ilpakruyeckue (undpossie) BOCITUTAHHUS
IIPOrpaMMBl paboTsl paboTsl o0Opa3oBaTesbHbIE
pecypcebl

Pasnen 1. Teopernueckne 0CHOBbI XUMHH

11

CtpoeHue aTOMOB.
[lepuonnueckuii

3

https://m.edsoo.ru

- (hpopmupoBaHUE LIECHHOCTHOT'O OTHOIIEHHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H




3aKOH U
IIepnonnueckas
cucTemMa
XUMHUYECKHUX

anemenToB /l. 1.

Menpeneena

HAYYHOMY HacJEIUI0, HOHUMAaHHs 3HAYCHHS
XMMUYECKON HayKH B )KU3HU COBPEMEHHOI'O OOIECTBA,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOI HHpOpMaIue o
NEPCAOBBIX NOCTHIKCHUAX U OTKPBITHAX MI/IpOBOfI n
OTEYECTBEHHON XUMHUH, 3aNHTEPECOBAHHOCTHU B
HAYYHBIX 3HAaHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA; -
HNPUBUTHE SKOJIOTHYECKH I[eTIECO00Pa3HOTO OTHOLICHUS
K IPUPOJIe KaK HCTOYHHKY KU3HH Ha 3eMile, OCHOBE €€
CYIIECTBOBAHHMS, IOHUMaHHUS [IECHHOCTH 37I0POBOTO U
Oe3omacHOro 0opasa )KU3HU, OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3NYECKOMY U
MNCUXHUYCCKOMY 3J0POBbIO, OCO3HAHUA HEHHOCTH
COOJTIOICHYS TTPaBUIT OE30ITaACHOTO MTOBEICHUS TIPH
paboTe ¢ BeliecTBaMu, a TaKKe B CUTyalHsIX,
YIPO’KAIOIIUX 37I0POBBIO U KU3HH JIFOJICH.

1.2

Crtpoenue
BEILIECTBA.
MHuoroo6pasue
BEIIECTB

Tpenaxep "O0naxo
3HaHui". Xumus. 11
knacc, OO0 "Pusukon
JIaG" DneKTpOHHBIH
00pa3oBaTenbHbBIN
pecypc "JlomamiHue
3aganusi. CpenHee
o0mree oOpazoBaHue.
Xumua", 10 - 11 knacc,
AQO M3patenbCcTBO
"[IpocBenienne"

- pa3BUTHE CLIOCOOHOCTH NPUMEHSAThH 3HAHUS,
MI0JIy4aeMble ITPU U3YUYEHUU XUMUH, IS PELICHUS
AKOJIOTMYECKOM KYJIbTYpPBhl, OTIO3HAHUS TTI00aJIBHOTO
XapakTepa 3KOJIOrMYecKUX Npo0sieM U myTel ux
pellieHus - yMEHUE BbIOUpPaTh, aHAIM3UPOBATh U
MHTEPIPETHPOBATh HHPOPMALIMIO PA3TUYHBIX BUJIOB U
(dbopM IpesICTaBICHUS, TOJYYaEMYI0 U3 Pa3HbIX
MCTOYHUKOB (Hay4YHONOMYJISIpHAs IUTEpaTypa
XUMHUYECKOT'0 COJIEp’KaHusl, CIPaBOYHbIE OCO0OUS,
pecypcel IHTepHETa); KpUTHYECKU OLIEHUBATh
MIPOTUBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO; -
OpHEHTAIMs Ha IPUMEHEHNE 3HAHUN U3 COLIMAIIBHBIX U
€CTECTBEHHBIX HayK JUJIS pelIeHUs 3a/1a4 B 001acTu
OKpYXKarollel cpeibl, IJIaHUPOBAHUS IIOCTYIKOB U
OILICHKHU MX BO3MOKHBIX MOCIEACTBHUM JIJIsl OKpY>KaroLIeit
CpeJIbl.

1.3

XUMHYECKHUE
peakuuu

Tpenaxep "O0naxo
sgagui". Xumug. 11

- HHTepeca K MPaKTUYECKOMY M3y4eHHIo podeccuit u
TpyJa pa3Iu4yHOro poja, yBa)KEHUE K TpYAy U




knacc, OO0 "Ou3ukoH
JlaG" DneKTpOHHBIHI
00pazoBaTebHbBIN
pecypc "Jlomamrnue
3aganusa. CpegHee
obmiee oOpazoBaHue.
Xumuga", 10 - 11 ximacc,
AO UznparenancTBO
"[IpocBenienue"

pe3ynbTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YUCJIE HA
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH; -
YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOIUEHUN MEXIY
VUUTEJIEM U €r0 yYeHUKaMH, CIIOCOOCTBYIOMINX
MO3UTUBHOMY BOCIIPUATHIO yYalllUMUCS TPeOOBaHUI U
MpoChO yUUTEIsA, IPUBICUCHUIO UX BHUMAHUS K
Ocyx1aeMoil Ha ypoke HHGOpMaIuu, aKTUBU3AUN HX
[03HABATEJIbHOMN JAESATEIbHOCTH - OCO3HAHUE BAXKHOCTH
00y4eHus Ha MPOTSHKEHUU BCEH JKU3HM IS YCTICIIHOM
PO ECCUOHAIIBHON JEATETHHOCTH U PA3BUTHE
HEOOXOUMBIX YMEHUH JJISl 3TOTO: - Pa3BUTHE
CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, TOJTy4aeMble MPU
M3yYEHUU XUMUH, 1JIs PELICHUs 3aa4, CBSI3aHHBIX C
OKPYKaroIIe NPUPOIHON CPEIOH, TOBBIIEHUS YPOBHS
HKOJIOTMYECKOM KYIbTYPHhI, OTIO3HAHUS TTI00aTBEHOTO
XapakTepa dKOJOTHIECKUX POOJIeM U IyTeH uX
pelIeHus: TOCPECTBOM METO/I0B XMMHUHU; - OCO3HAHUE
CBOEH POJIU KaK TpakIaHNHA U TIOTPEOUTENS B
YCIIOBHSIX B3aUMOCBSI3U IPUPOJHOM, TEXHOJIOTHUECKOU
Y COIMAIBHOM CPEeI.

Wroro no pazneny
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Pasjen 2. Heoprannueckasi xum

ud

2.1

Mertanmibl

6

https://m.edsoo.ru
Tpenaxep "O0naxo
3HaHuil". Xumus. 11
k1acc, OO0 "Ouzukon
JIaG" DneKxTpOoHHBIH
00pa3zoBaTenbHbBIN
pecypc "Jlomaminue
3ananus. CpenHee
obmree oOpazoBaHue.
Xumus", 10 - 11 knace,

- 0CO3HAHHME BaXXHOCTH O0YUYCHHMSI Ha MPOTSHKEHNUU BCeH
YKU3HH JIJIS1 YCTICITHOM Tpo(ecCHoHanbHON
JEeSITeIbHOCTH U pa3BUTHE HEOOXOAMMBIX YMEHUM 1ist
3TOrO; - MPUOOpPETEHHE ONbITA MO MJIAHUPOBAHMUIO,
OpraHU3al1y U IPOBEIECHUIO YUEHUYECKUX
AKCIIEPUMEHTOB: YMEHUE HAOII01aTh 32 X0A0M
IIPOLIECCA, CAMOCTOSTENIBHO IIPOTHO3UPOBATH €r0
pe3ynbTaT, GopMyIHpoBaTh 0OOOIIIEHHUS ¥ BEIBOJIBI IO
pe3yJipTaTaM NPOBEAEHHOTO OIbITA, UCCIIEI0BAHUS,
COCTaBIISITh OTYET O MPOETaHHON paboTe; - aKTHUBHOE
HEIPUATUE NEUCTBUN, IPUHOCSIUNUX BpEJ OKPYXKaroLen




AO N3parensCcTBO
"IIpocsenienue"

Cpeie; - CIIOCOOHOCTh aJanTUPOBATHCS K CTPECCOBBIM
CUTYaIUsIM U MEHSIOIINMCS COITHAIILHBIM,
WH(POPMAIIMOHHBIM U TIPUPOIHBIM YCIOBHUSIM, B TOM
YHCIIE OCMBICIISISE COOCTBEHHBIN OMBIT U BBICTPANBAs
JAbHEHIINE [IeJIH; - YMCHHE IPUHUMATD ce0s U
JPYTuX, HE OCYXKJIasi; - COOIOIEHUE MTPABHIT
0€30IacCHOCTH, B TOM YHCJIE HABBIKOB O€3011acHOTO
MIOBE/ICHUS B UHTEPHETCPEIC;

- YMEHHUE OCO3HABATh IMOIMOHAILHOE COCTOSIHUE CeOsI
U IPYyTUX, YMCHHUE YIIPABIISATH COOCTBEHHBIM
OMOITMOHAIBHBIM COCTOSIHUEM; - YBAKEHHE K TPYAY U
pe3ynbTaTam TPYAOBOU IEATEIbHOCTH; ~-MTO0YKICHUE
IIKOJIbHUKOB COOJIIOJIaTh HA YPOKE OOIIEIPUHSTHIC
HOPMBI TTOBEJICHMSI, TPaBUIIA OOIIECHUS CO CTAPIITHMHU
(YuuTensiMu) U CBEPCTHUKAMU (LIKOJIbHUKAMH ),
MIPUHIIMAITE] Y9eOHOM TUCIUTUIMHBI H CAaMOOPTaHU3aIINH.

2.2

HewmeTtamnsl

Tpenaxep "O6nako
3HaHui". Xumus. 11
knacc, OO0 "duzukon
Jla6" DnexTpoHHBIN
o0pa3oBaTeNbHbII
pecypce "Jlomamraue
3aganus. CpenHee
ob1iee oOpazoBaHUeE.
Xumusa", 10 - 11 knacc,
AO N3partensCcTBO
"I[Ipocsenienue"”

- (hopmupoOBaTH 3aMHTEPECOBAHHOCTH B COBMECTHOI CO
CBEpCTHUKAMU MMO3HABATEIIbHON U UCCIEN0BATEIbCKON
JESTENILHOCTH MPHU PEIICHUH BO3ZHUKAIOIIUX MPoOIeM
Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTIIACOBAHUS
no3uiuii (00cyx1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE
MITYPMBI» , KOOPJIMHAIIUS COBMECTHBIX JCHCTBUH,
OnpeieJIEHuEe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJIHEHHOW PabOTHI  JIp.); - OPUESHTAIIUS Ha
MIPUMEHEHNE 3HAHUI U3 COLIMAIBHBIX U €CTECTBEHHBIX
HayK JUTsl peIIeHUs 3a/1a4 B 00JIaCTH OKPY’KAIOIICH
cpebl, INIAHUPOBAHUS IOCTYIKOB U OIIEHKU UX
BO3MOJKHBIX ITOCJIEICTBUH JJISI OKPYXKAIOIICH CPEeIbI;

- HCIIOJIb30BaTh U aHAJIM3UPOBAThH B MpoIiecce yueOHoU
1 UCCJIEI0BATENIbCKOM IeATeTbHOCTH HH(OPMAITHIO O
BIIMSIHUU TPOMBIIIJIEHHOCTH, CETTBCKOTO X0341CTBa U
TPaHCHOPTA HA COCTOSIHUE OKPYKAIOLIEH NPUPOTHON
CpeJibl; - yCTAaHOBKA Ha aKTUBHOE YYaCTHE B PEUICHUHU




MPaKTUYECKHX 3a1a4 (B paMKax cembu, OpraHnu3aiuu,
ropojia, Kpast) TeXHOJOTHUECKON U COI[UATBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEILHO BBIIOJIHATH TAKOTO
poza AesTEeIbHOCTD; - OCO3HAHUE CBOCH pOJIM Kak
rpaKJaHUHA U TOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
MPUPOAHOM, TEXHOJIOTHYECKON U COLIMAIBHOM Cpes; -
YMEHHUEM HUCII0JIb30BaTh U aHAJTU3UPOBATH B MPOIIECCE
yueOHOM U UCCIIeIOBATEIBCKOM 1eATeIbHOCTH
WH(pOpMAIIKIO O BIUSHUU TPOMBIIUICHHOCTH, CEIBCKOTO
X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAaroLIel
MIPUPOTHOM CPEJIbI; - OPUCHTALIMS HA IPUMEHEHHUE
3HaHUH U3 COIIMAIbHBIX U €CTECTBEHHBIX HAYK IS
perieHus 3a1a4 B 00JaCTH OKPYXKAIOIIEH Cpebl,
IJJAHUPOBAHUS IOCTYIIKOB U OLEHKH MX BO3MOKHBIX
MOCJIEACTBUI JJISI OKPYKAOLIEH CPEJIbI.

2.3 | Cps3b 2
HEOPraHMYECKUX U
OpraHUYECKUX
BEIICCTB
Hroro no paszneny 17
Pa3nea 3. Xumus u xu3H
3.1 | XuMwus 1 )KU3Hb 4 https://m.edsoo.ru - (hopMHpOBaHKE IIEHHOCTHOTO OTHOIICHUS K

ONeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "/lomaiinne
3aganus. CpenHee
obmree obpazoBaHHeE.
Xumusa", 10 - 11 knacc,
AQO UzparenscTBO
"[Ipocsemnienue"

OTE€YECTBEHHOMY KYJIBLTYPHOMY, HCTOPUYECKOMY U
Hay4HOMY HacCJICIHIO, IOHUMAHUS 3HAYEHUs
XUMHUYECKON HAyKH B KU3HU COBPEMEHHOTO 00IeCTBa,
CHOCOOHOCTH BIIAJIETh IOCTOBEpHON MH(pOpManueit o
MNEPCAOBBIX TOCTHKCHUAX U OTKPBITHUAX MHpOBOﬁ nu
OTEYECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 YCTpOICTBE MHpa U OOILECTBa; -
MPUBUTHUE FKOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOLICHHUS
K [IPUPOJI€ KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€
CyILIECTBOBAHUS, IOHMMAaHUs IEHHOCTH 3JJOPOBOTO U




Oe3omacHoro oopasa )KM3HHU, OTBETCTBEHHOT'O
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY H
ICUXHYECKOMY 3/10pPOBbIO, OCO3HAHHS [IEHHOCTH
co0IoieHNs ITPaBUII OE30I1aCHOTO NOBEACHUS IIPH
paboTe ¢ BeuecTBaMH, a TaK)Ke B CUTYalUsIX,
YIPOKAIOIIUX 3[0POBBIO U SKU3HU JHOJEH.

Wroro no pazneny 4
OBIIEE 34
KOJIMYECTBO
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