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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUs (emepalbHOil 00pa30BaTEeIbHONM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi dDexepainuu, pealn3yrOIMUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[paButenscTBa PO ot 29.05. 2015 Ne 996 - p.), ¢ yu€rom mporpammsl Bociutanus MKOY
«CenuHcKast cpeHsisi 001eo0pa3oBaTelibHAS ITKOJIA»

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U PA3BUTHUS 00ydaroOUIMXCs CPeCTBAaMU y4eOHOro mpeamMera
«Xumusi» 11t 11—kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIM KOHIIETITyalnbHbIe MojoxeHuss ®I'OC
COOQO o0 B3auMO0OOYCIIOBICHHOCTH ITIEJICH, COJCPIKAHUs, PE3yJIbTaTOB O0y4eHUS U TpeOOBaHUH K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHUE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThio uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPINAIONIMM JTAallOM PEAIM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHUS U OOILIEH KYIbTYpPbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npuUpoaHOH cpene. Peannsyercs xumudeckoe oOpa3zoBaHrue 00YJAIONIMXCS HA YPOBHE CPEIHETO
o01rero 00pa3oBaHusl CpeICTBAMH Y4€OHOTrO MpeaMera «XuMUs», COJEepkKaHUE M MOCTPOCHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKd XHUMHH, &
3HAUEHUs B MIO3HAHUU MPUPOIBI U B MaTepUaTbHON KU3HU OOIIECTBA, a TAKXKe C yUETOM OOIINX
Heseil ¥ MPUHIMIIOB, XapaKTEPH3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEeTHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSI»

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAYK UTPaeT 0coOyI0 poib B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBIIIICHHS, B CO3JaHNE IEIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIleM MUpE Kak O €IWHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE MIOHUMAaHMs BEIIECTBEHHOTO COCTAaBa OKPY)KAIOLIET0 MUPA, OCO3HAHMS B3aHMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHOo B3aUMOJEHCTBYST C JAPYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCIOBHEM YCIEITHOTO TpyAa M
JKU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HAaTelbHas, KaKk HayKa
BBICOKHX TEXHOJIOTHH HaIlpaBJIeHA HA PEUIeHUE TNI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacCHOCTH U
OXPaHBI 3]I0OPOBBSI.

B coorBercTBMM ¢ 0OOUIMMM LETSIMM U MPUHLUMIAMH CpEeIHEro oOIiero odpa3oBaHus
conmepxkanue mnpeamera «Xumus» (11 kimacc, 0a30BbI ypOBEHb W3YYEHHs) OPHUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO TOATOTOBKY OOYYarOIIUXCs, HEOOXOAUMYIO MM JIJIs



BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOYEHHS] B KM3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «OO01Iast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMA 3HAaHUH M0 HEOPraHMUYECKOW XMMHUH (C BKJIIOUECHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLIUX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHHWHA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTC HA YPOBHE KIIACCUYECKOM TEOPHUH CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3ydaeMblX B Kypce BEILIECTBaxX JAarOTCSl B PAa3BUTUU — OT YIJIEBOJOPOAOB /0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUsS IEpBOHAYAJIbHBIE
NPEICTaBICHUS O XUMHUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULIHM,
riy0xke MOHATh UCTOPUYECKOe H3MEHeHHE (PYHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHUN, a TAKXKE 0 XMMUYECKUX PEAKLHAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX IIPOTEKaHUs
Jononssercsa B Kypee 11 kiacca anemMeHTaMu CoAepKaHusl, UMEIOIIMMU KyJIbTypOJIOTUYECKUN U
IPUKIIATHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MIOHUMAHUIO B3aUMOCBS3H XUMUU C IPYTUMH
HayKaMH, PacKphIBalOT €€ poJib B IO3HABATEIBHOW M IPAKTHYECKOW JEATEIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIHTaHHMIO YB@KEHHUS K IIpolleccy TBOpYecTBa B 00JacTH TEOpUH U
NPAaKTUYECKUX MPUIOKEHUNH XUMHH, TIOMOTalOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAaYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHUEH, KPUTUYECKHU OCMBICIUBATh
MH(pOPMaLMI0O U TPUMEHATh €€ [JIs TOIMOJIHEHUS 3HAHUMN, PELIeHMs] HWHTEUIEKTYaJbHbIX U
HKCIEPUMEHTAIBHBIX HMCCIE0BATENbCKUX 3a/1ad. B 1enoM cojepxkaHue y4eOHOro mpeamera
«XUMUS» JTaHHOTO YPOBHS M3YYEHHUS OpPUEHTHPOBAHO Ha (OpMHUpPOBaHME Y OOydaIOLIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl IOHUMaHUS (QHiIocOPCKUX uael, TakUX Kak: MaTepuaIbHOe
€MHCTBO HEOPraHMYECKOI0 M OPraHMYecKOro MHpa, OO0YyCIOBJIEHHOCTh CBOWCTB BELIECTB HX
COCTaBOM U CTPOEHUEM, II03HABAEMOCTD IIPUPOJHBIX SIBJICHUN IIyTEM DKCIIEPUMEHTA U PELICHUS
IPOTHBOPEYHNI MEXIY HOBBIMU (DAaKTaMU U TEOPETHUECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIH
XUMHUH B PELIEHUHU SKOJIOTMUYECKUX MpoOjeM, a Takke MpobdiemM cOepexeHUs] dSHEePreTHYecKUX
PECYPCOB, CHIPBS, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B mnnane pemieHust 3a1ad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIUXCS
INPUHATBIE NPOrPaMMOM II0 XMMHMH IIOAXOAbI K OIPEACICHUIO COIEPKAHUSA U IOCTPOECHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX

3



0a30Boe 3HaUEHUE I Pa3IUYHbBIX BUIOB JEATEIILHOCTH: PEIIeHUs Mpo0eM, MOUCKa, aHaIu3a U
0o0paboTkn HH(OpPMAIMK, HEOOXOOUMBIX JJIsI MPHOOPETEHHS ONbITa MPAKTHYECKOW U
UCCJICIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TakK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUS, TMPH  ONpPENEICHUH  COJEpKaTeNIbHON
XapaKTePUCTUKU TIIeNiel HM3y4eHHs TMpeJMeTa HampaBlIeHUEM I[EePBOCTEIIEHHOW 3HAYUMOCTHU
TPAIULIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C METONWYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPE/ICTICHUIO 1EJIeH N3YUYCHHUS MTPEIMETa SBJISCTCS BIIOJIHE ONPABIAHHBIM.

HEJIX U3YUYEHUSA YYEGHOTI'O NIPEJIMETA «XUMMUSI»

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMU M3y4eHHUs mpeamera «XUMHs» Ha
6a3zoBoM ypoBHe (11 KI1.) SABISAIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcOCTaBISIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSITHSI,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHHUH, HMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUCCKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeTIe U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMe 1Mo XUMHUH YTOYHEHA B CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMHU
B CHCTeME cpenHero oomiero obOpazoBaHusi. CerojgHs B NPEMNOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOyueHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMCHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHOW KHU3HU I PCIICHHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOIIee 3HAuYeHHe
MIPHOOPETAIOT TaKUE TSN U 3a/1a49H, KaK:

ajmantanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIICTOCS — MHPA,
dbopMupOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE IS Pa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHs OIbITa
JESATSIIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B ITO3HAHWW XUMHUH, a TAKXKe JJII OICHKH C
MTO3UIUI IKOJIOTHICCKOM 0€30MTaCHOCTH XapaKTepa BIHMSHUS BEIISCTB M XUMUYSCKUX TPOIIECCOB
Ha OpPTaHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;



pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, NHTEIUICKTYAIBHBIX U TBOPYECKHUX CHOCOOHOCTEH
00yYaromuxcs: CHocOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATH COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JUIS [TOVCKA U aHaJIM3a y4eOHOW U HayYHO-TIOMYJISIPHON HH(POPMAIIMA XUMUYECKOTO
COZICPIKAHHUS;

¢dbopmMHpoBaHUE U pa3BUTHE Y O0YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIIOJaTeIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, ITPH TUNITAHUPOBAHWHU M IPOBEJICHUN XMMHUYECKOT0 SKCIICPUMEHTA;

BOCIUTAaHHE y OOyJaroummxcsi YOeKIEHHOCTH B TYMAaHHUCTHYECKOW HAarpaBJICHHOCTH
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIOHAIBHOTO
PUPOONOIB30BAHNSA, TOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHUs MPUPOTHOTO
pPaBHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHHUS OIBITA UCIIOJIB30BAHUS TTOJYYCHHBIX 3HAHUH ISl TIPHHSATHS
IPaMOTHBIX PEIICHUH B CUTYaIUsIX, CBSI3aHHBIX C XUMHUYECKHUMH SIBJICHUSMHU.

MECTO YYEBHOI'O IIPEJJMETA «XUMMUS» B YYHEBHOM IIVIAHE

B y4yeOHOM miane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYYHBIE TPEIMETHI.

OO0miee 9nciio 9acoB, OTBEAEHHBIX JUIS M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHThl. OCOOCHHOCTH
pacrpesiesieHUs] JIEKTPOHOB IO OpOUTAIAM B aToOMax 3JE€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3yeMeHToB . U
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
snemeHToB JI. Y. MenpaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 rpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHIbI XUMUYECKON CBs3U (KOBaJICHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTaulMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIEeHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BeuecTBa MOJEKYISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJZIMYECKON PEIIETKU.

IlonsiTHE O AMCHEPCHBIX cucTeMax. MICTMHHBIE ¥ KOJJIOMIHBIE pacTBOpBL. MaccoBas 101
BEILIECTBA B pACTBOPE.

Knaccugukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HeOpraHW4ecKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IuYHBIM
KJIacCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MAcChl BEILECTB, 3aKOH COXPAaHEHUS W NPEBPALLEHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. (DAKTOpHI, BIMAIOIIHAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIast, HEUTpaIbHAas, IEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIEpUMEHTAJILHBIE METOJABl M3YYEHHUS BEILIECTB M UX IPEBpAILEHUMN: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3ydyeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalu3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacuérpl 10 ypaBHEHHAM XUMHUYECKUX PEAKIHI, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBAsl JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aToMOB. Du3nyeckue CBOWCTBA
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMme XMMHYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHECWUIIMX METAUIOB (HATPWM, KalWl, KaJbI[Md, MAarHui,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHE JKCIIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B [0 M3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYCCKOM, SJHEPTeTHYECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTHU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpe BEHIECTB W MaTEPUAIOB: BAXHEHIIINE CTPOUTEIBHBIC MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS IPENapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIEl U HeOpraHMYeCKON XUMUU B
11 xmacce ocymiecTBIseTCsS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPalOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, opraHmsM, 3KocHcTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOX 035 HCTBEHHOE IIPOU3BO/JICTBO, nuIeBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUaJIOB, 3JIEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oOIIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4yeOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLUMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;
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UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJCHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX HPUBbIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a/Jad COLUAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHH I aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;
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NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKA, B MO3HAHWM TPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBUIM3alUU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M HKOJIOTMYECKON Oe30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C TCIBIO MOTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEIIeHUs TPo0ieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

WHTEpeca K TO3HAHUIO M UCCIICIOBATEIIbCKON IS TETbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JESTCIILHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAUUMBIC JJIsT (DOPMHPOBAHHS MHUPOBO33PEHUS OOYJAFOMIMXCS MEXIHCIUILTMHAPHBIC
(MeXTpeIMeTHBIC) OOIICHAYIHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYIYHOW KapTUHBI MUPA
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIH (akT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJIbHBIC  y4eOHBIE  JIeHCTBUS  (TIO3HABaTEbHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecmeunBatonye (GopmupoBaHHe (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JCHCTBHS B IT03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAaIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATHUBHBIMH JICHCTBUSIMHU.

OBRi1ajieHHe YHUBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMY €HCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh M aKTyalM3HpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C TIOCTABICHHBIMU IIENISIMH;
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UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BELIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABMIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABJIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 32/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB MIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IUYHBIX BHIAOB M (OpPM MpencTaBlieHUs, KPUTHYECCKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: MNPUMEHATh MEXIpeAMeTHble ((pu3nyecKne M MaTeMaTH4ecKHue) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJIe AMAJIOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATEIbHOM IEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpU  BBIIOJHEHUU XHMHUYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHUM MyTEM COTIIACOBAHUSA MTO3UIIUHI B X0/1€ 00CYK/IeHUS U OOMEHAa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI
11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas M HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH NPUPOABI, B (OPMHPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATAIOIINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJICHTHAas, MOHHAs, MeETaJuIM4yecKas, BOJOPOJHAs),
KpUCTAJZIMYECKass ~ pelETKa, TUIBl  XMUMHYECKUX  pEaKkIuil, pacTBOp, 3JIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT TUCCOLMAIUSA, OKUCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKONH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMsI M NPEBpAICHUS SHEPrUu NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMS,
JeKalMe B OCHOBE ITOHMMAHHA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacHOM HCHOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUM HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUil, CHCTEMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraliéHas M3BECTb, HETall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIECHTHOCTh U CTENIEHb OKUCICHNUS XUMHUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIJIMYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO

13



BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METAJUIMYecKas), XapaKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPTaHUIECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KIIacCy/TpyIIe coeIuHEeHuN (IPOCThie BEellecTBa — METAJUIbl U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCHDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoaudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €TI0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUeCKUX 3emMeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XHMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (OMUCBHIBaTh) OOIIME XMMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHbIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHMYECKUMMH BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUl;

c(OPMHPOBAHHOCTh YMEHHs KJIACCHU(DUIMPOBATh XMMHUYECKHE PEAKLIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIioBoMy 3(hdexTy peaxiuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUi pa3IU4YHbIX TUIIOB, ITOJIHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3IUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECChI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOW KHUCIIOTHI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0Jil BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B NHPU XUMHUYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLICHHS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIMOJIHATh XHUMHYECKUNH HKCHEPUMEHT
(paznmokeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJbl
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pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, PEaKlMd HMOHHOTO OOMEHAa, KA4eCTBEHHBIC pEaklud Ha
cynb(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIIEPUMEHTATBLHBIX
3agau o temMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BEUIECTBAMH U JIa0OPaTOPHBIM 000PYIOBaHUEM, MTPEACTABISATh
pe3yNnbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpMEe 3alucCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYyHHKanuu, MHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBE/EHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’Karollled MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTraHU3MbI
onpeeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBIIEHUS U MPEIOTBPALLICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHATH
3HaHHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMUS BEIIECTB U XUMHUYECKHX SBJICHUU.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
N HauMeHoBaHHe KoanuyecTBO 4acos
1]
/i pa3aesioB U TEM B K()]-[Tpo,m,]-[],[e HpaKaneCKne 3.1'IeRTp0HHLIe (III/I(])pOBLIe) OﬁpaSOBaTeﬂbHHe PECYpPChI
NMpOrpamMmbl cero padoThI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
I1 . .
11 CPHOMITECKAR 3 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
cucreMa
XUMHUNYCCKUX
anemenTtoB Jl. U.
Menneneesa
Crtpoenue
1.2 Betectsa. 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
MHuoroo6pasue
BEIIECTB
X . .
1.3 HMITHECKHe 6 1 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
peakiuu
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MerTamisl 6 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
2.2 Hewmeraymier 9 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
CBs3b . .
2.3 2 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue

HCOPTraHNYCCKUX 1

16



https://resh.edu.ru/subject/29/11/https:/uchebnik.mos.ru/catalogue
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https://resh.edu.ru/subject/29/11/https:/uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/29/11/https:/uchebnik.mos.ru/catalogue

OpraHUYEeCKUX

BEIIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u 'KU3HL

3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Wroro no pazueny 4
OBIIEE KOJIMYECTBO
YACOB I10 34 3
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoauyecTBO 9acoB HUcnoan3oBanue
nu¢poBoro u
DJIeKTPOHHbIE bp
aHAJIOTOBOI0
Ne KonTpoas Ilpakru- uudgposbie
Tema ypoka Jdara nzyyenus 00opy/noBaHMsI LIEHTPa
n/n Bcero mHbIe YyecKue o0pa3oBaTte/ibHbIE .
p 6 €CTEeCTBEHHOHAYYHOI U
a00ThI a00ThI ecypchl .
p p pecyp TeXHUYeCKoil
HANPaBJIEHHOCTEH
«Touka pocray»
XUMUYECKUH 31€MEHT. ATOM. https://resh.edu.ru/
ps://resh.edu.ru/su
OneKTpoHHast KOHpUryparus 1 06.09.2024 .
P Puryp biect/29/11/
aTOMOB
[Tepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHUYECKUX djieMeHToR /I, 1. https://infourok.ru/vi
1 13.09.2024 .
MenneneeBa, UX CBA3b C deouroki
COBPEMEHHOU TeOpUEN
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX
3JIEMECHTOB U X COCIMHCHUM
TI0 TPYIIIaM U MepUuoam.
https://resh.edu.ru/su
3HavYeHHE IEPUOTUIECKOTO 1 20.09.2024

3aKOHA U CHCTEMBI
XUMHUYECKUX 31eMeHToB JI. 1.
MeneneeBa B pa3BUTHH

HayK{

bject/29/11/
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CrpoeHue BeliecTsa.
XuMu4eckas cBs3b, €€ BUIIBL;
MEXaHHU3MbI 00pa30BaHuUs
KOBAJICHTHOH CBSI3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DJIEKTPOOTPULIATEIHHOCTD.
CreneHb OKHUCIICHUS.
BemectBa MoneKkyasipHOro 1
HEMOJIEKYJISIPHOT'O CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucreMmax. MctuHHbIe 1
KOJUIOMJIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIECTBaA B
pacTtBope

Knaccudpukanus n
HOMEHKJIaTypa

HEOPTaHNYCCKUX COCIUHEHMH.

I'eneTnueckas cBs3b
HEOPraHUYEeCKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus XuMuueckux
peaKurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILCHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

19

27.09.2024

04.10.2024

11.10.2024

18.10.2024

25.10.2024

https://resh.edu.ru/su

bject/29/11/

https://resh.edu.ru/su

bject/29/11/

https://infourok.ru/vi
deouroki

https://resh.edu.ru/su

bject/29/11/

https://resh.edu.ru/su

bject/29/11/

JlaTdnk BBICOKOM
TeMIiepaTypsl. JlaTumk
TEeMIIepaTypbl
MIaTHHOBBIN —
U3MEPEHHUE
TEeMITepaTyphl IEPEXO0B
AJUIOTPOITHBIX
Moau(UKAITUN CEPHI;
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U3MEpPEHHNE TEMIIEPATYPbI
IUIaBJIEHUS BEIIECTB.

10

11

12

13

CKopocCThb peakiyi.
OOpaTuMbIe peaKIHH.
XUMHYecKoe paBHOBECHE

[IpakTuueckas padora No 1.
«BnusiHue pa3zan4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUn»

DIEeKTPOTUTHIECKAS
nuccorpanus. [Toustre o
BOJIOpOAHOM ToKa3atene (PH)
pactBopa. Peakiinu HOHHOTO
oOMmeHa. ['maponus
OpPraHn4€CKux 1
HCOPTraHNYCCKUX BCIUICCTB

OKuCITHTEIIHFHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
[TonsTue 06 smekTpom3e
pacIyiaBoB U PacTBOPOB COJICH

KonrtponsHas pabora no
pazneny «Teopetnueckue

20

08.11.2024

15.11.2024

22.11.2024

29.11.2024

06.12.2024

https://infourok.ru/vi
deouroki

https://resh.edu.ru/su

bject/29/11/

https://resh.edu.ru/su

bject/29/11/

https://resh.edu.ru/su

bject/29/11/

https://resh.edu.ru/su

bject/29/11/

JlaTank BBICOKOM
TeMneparypsl. JlaTuuk
TeMIEpaTypbl
TJIATUHOBBIN —
U3MEpEHHe
TeMIepaTypbl epexoa0B
AJUTOTPOITHBIX
Moau(UKAIII CEPBHI;
MU3MEPEHUE TEMIIEPATYPhI
TIJIABJICHUS BEILIECTB.

Hatuuxk pH.
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OCHOBBI XUMHHN)»

Mertasipl, UX MOJ0KECHHUE B
IIepnonnueckoii cucreme
XUMHUYECKUX dieMeHToR /1. 1.
MeHeneeBa 1 0COOCHHOCTH

https://infourok.ru/vi

JlaTauk BBICOKOM
temneparypsl. JlaTumk
TEeMIIepaTyphl TUIATUHO-
BbII — U3MEPEHHUE

14 crpoenust aromoB. O01ime 13.12.2024 deouroki TEMIEPATyphl IEPEXO0B
(hu3uvecKue CBOMCTBA AJUTOTPOITHBIX
METAJIJI0B Moau(UKAIII CEPHI;

U3MEpEHHE TeMIIEPATYpPhI
IIJIABJICHMS BEIECTB.
Cr1aBel METAILIOB. httos://resh.edu.ruls
. : .edu.ru/su
15 BJIeKTpOXI/m:H/IquKHI/I pan 20.12.2024 biect/29/11/
HaIpsDKEHUH METaJlIOB
XuMHYeCKHEe CBOMCTBA
BaXHEHIITNX METAJIIOB
16 (HaTpuii, Kauui, KaabIul 27.12.2024 fttps/Iresh edu. s
pHH, » KAUILILIH, e biect/29/11/
MarHui, aJJlOMUHAN) U UX
COE€TMHEHUI

17 XUMUYECKUE CBOI\/JICTBE}' Xpoma, 17 01.2025 https://irTfourok.ru/vi
MeJIHU U UX COeTUHECHUIN deouroki
X i https: h.edu.

18 HUMHUYECKHE CBOMCTBA I_EI/IHKa, 94.01.2025 ‘_[tps /Iresh.edu.ru/su
JKeJre3a U UX COeTMHESHUH bject/29/11/

ITpakTuyeckas pabora Ne 2.
"P https: h.edu.

19 eIlIeHHUE 1 31.01.2025 ‘Ftps /lresh.edu.ru/su
JKCIIEPUMEHTAJIBHBIX 33134 [0 bject/29/11/

TeMe «MeTaiiel»"
Hemeramisr, 0JI0KECHHE https://infourok.ru/vi

20 METAIUIBI, UX MOJIOKEHUE B 07.02.2025 ps://infou u/vi

Ilepuonnueckoii cucreme

21

deouroki
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https://resh.edu.ru/subject/29/11/
https://infourok.ru/videouroki
https://infourok.ru/videouroki

XUMHUYECKUX dieMeHToR /1. .
MeHpeneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

21

du3nyYeCcKre CBOKMCTBA
HEMETAJIJIOB. AJIOTPONUS
HEMETAJUIOB (Ha MpUMeEpe

14.02.2025

https://resh.edu.ru/su

bject/29/11/
KHCJIOpoJia, cepbl, hocdopa u
yriiepoa)
XHUMHYECKHE CBOMCTBA
https://resh.edu.ru/su
22 FaJIOI‘eHOB,f:epBI U UX 21.02.2025 biect/29/11/ Hatuuk pH.
COCIMHEHUI DleckiesriL L
93 XHUMHUYECKHE CBOMCTBA ai’;(iTa, 98.02.2025 https:// in_fourok.ru/vi
dbocdopa 1 UX COSTUHCHHIA deouroki
Xinieckie croiicTea https://resh.edu.ru/su
24 yriaepona, IipeMHI/I}I U uX 07.03.2025 biect/29/11/ Hatuuk pH.
coeIMHEHU I
o5 [IpuMeHeHne Ba)KHENIINX ) 14.03.2025 h'_[tps://resh.edu.ru/su
HEMETaIJIOB U UX COSAMHEHUN bject/29/11/
O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
H . i ulvi
26 TeMe «HeMmeTasbly 91.03.2025 https:// mfourok ru/vi
Boruncnenus no ypaBHeHUsIM deouroki
XUMHUYECKHUX PEAKIHi U
TEPMOXUMHUYECKHE PACUETHI
[IpakTuueckas padora Ne 3.
P : .edu.
97 «Pemenue 1 28.03.2025 https://resh.edu.ru/su

AKCTIIEPUMEHTAIILHBIX 33724 110
Teme "Hemeramier'»

22

bject/29/11/
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Heoprannueckue u
OpraHNUYeCKHUE KUCIOTHI. https://resh.edu.ru/su
28 Heoprannueckue u 1 11.04.2025 biect/29/11/ Harauk pH.
OpraHUYEeCKHUEe OCHOBAHUS
AMpoTepHbIe HEOPraHUYEeCKHe
Y OpPraHUYECKUE COCAMHEHUSI. httns:/fresh.edu.ru/
29 I'eHeTHyeckas CBA3b 1 18.04.2025 LS. #TESN. 8L FL/SU
bject/29/11/
HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB
KonTponbhas padota no
TemaMm «MeTtauib» U https://resh.edu.ru/su
30 1 25.04.2025 .
«Hemeramnbsy/Beepoccuiickas bject/29/11/
IpoBepoyHas pabora
Posb xumun B o0ecrieueHun
DKOJIOTUYECKOM, . .
KOTOTHHECK Hv . https://infourok.ru/vi
31 SHEPTeTUYECKON U MUIIEBOMN 1 16.05.2025 X
deouroki
0€301acHOCTH, Pa3BUTUHU
MEIUIHBI
[Ipencrasnenus: 06 oOMUX
32 Hay4HbIX PUHIMIIAX 1 https://resh.edu.ru/su
IIPOMBIILIIIEHHOTO TIOJIy4YEHHUS bject/29/11/
BKHEHIIINX BEIIECTB
33 YenoBek B MUpE BEIIECTB U 1 93.05.2025 h'_[tps://resh.edu.ru/su
MaTepHaJIOB bject/29/11/
34 X 1 https://resh.edu.ru/su
WMUSI ¥ 3JI0POBBE YEITOBEKA biect/29/11/
OBUIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME
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YUYEBHO-METOJINUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O MTIPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymon U.T'., CiankoB C.A. AKimoHnepHOe 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

» Xumus, 11 kmace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metogudeckoe mocoore — 6a30BbIi ypOBEHb - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensa, M.I.OctpoymoB, «OO011as XMMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11
knace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHbIE 1
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 knacc: HacTonbHast KHUTa 1151
yuurtens». Yacte 1 — M.: [Ipoda, 2019 roxa.

5. 0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHUra 1uist
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX PELICHUSD)
- M.: «/Ipodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsle niaansl no yueouuky O.C.I'abpuensna,
I".I".JIpicoBoii» - Boarorpan» Yuurens 2018roza.

8. M.A.Ps60Ba, ¥Y.IO.HeBckas, P.B.JIuako «Tectel mo xumuu 11 kiaacey, - M.: Dk3amen, 2019r.
9. O.C.I'abpuensia, U.I".octpoymoB «XHUMHUYECKUH IKCTIEPUMEHT B mkoiie 11 kmace»; - M.:
Hpoda. —2019 rox.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru T'azera «Xumus» u callT 1uist yaurens «5 uay Ha ypOK XUMUM»
http://him.1september.ru Exunas xomtekuus LIOP: TlpenmeTHast KoIeKust « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:

xumus. Komnekius Poccuiickoro o6mieo0pazoBareasHOTO TopTaia
http://www alhimik.ru Bcepoccuiickast onuMmIuiaa mKkoJIbHUKOB TI0 XUMUN
http://chem.rusolymp.ru Opranndeckast XUMHSL: SIEKTPOHHBIN YISOHHK JIUIS CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JEKTPOHHBIH YISOHUK
http://www hemi.nsu.ru OTKpbITBINA KOJUTEIK: XUMHUS
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