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NNOACHUTEJIBHASA 3AIIUCKA

[Mporpamma mo kypcey «IIpakTrkyM Mo XUMUM» Ha YPOBHE CpeiHero o0Iero oopasoBanus paspaboraHa Ha
ocHoBe @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 obpazoBanun B Poccuiickoit Denepanmn,
TpeOoOBaHMIA K pe3ynbTaraM OCBOeHHS (QenepaabHO 00pa3oBaTeNbHOW TPOTPAMMBI CPEIHEro OOIIETo
obpaszopanus (DOIl COO), npencrariieHHbIx B DefiepabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTe
COO, c yuyérom Konuemnuuu mpemnonaBaHusi yueOHOro npenMera «XuUMHS» B 00pa3oBaTENbHBIX OpraHU3aIMsIX
Poccwiickoit @enepanmm, peaau3yronux OCHOBHEIE 00pa30BaTeIbHBIE IPOTPAMMBL.

OcHOBY MOIXOmOB K pa3paboTKe MporpamMMbl KypCB, K ONpEAeNeHHI0 OO0Imed crpareruu oOydeHwUs,
BOCIIUTAHUS U Pa3BUTHA OOyYalOLIMXCs CpeACTBaMU y4deOHOro mpeamera «Xumus» s 10-11 kiaccoB Ha
0a3oBoM ypoBHe cocTtaBwim KoHIentyansHble monoxkeHns GI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIETEH,
COZEPIKaHUsI, Pe3yJIbTaTOB 00yUEHHs U TPEOOBAHUII K YPOBHIO OATOTOBKHU BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHUE, MOydyacMOe BBITYCKHUKAMH 00Ie00pa3oBaTeIbHON OpraHU3alluy, SIBISETCS
HEOTBhEMJIEMOH 4YacThlo HX 00pa3oBaHHOCTH. OHO CHYXHT 3aBEpINAIOIIAM JTAallOM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LIEHHOCTEH, NPUCYIIUX LEJIOCTHOH CHCTEME XUMHYECKOIo
o0OpazoBaHusl. DTH EHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHHUS MUPOBO33PEHHS U OOIIEH
KYJBTYPBI YEJIOBEKa, a TAK)KE IKOJIOTHIeCKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJHOM cpee.

XuMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UIPaeT 0COOYIO POJIb B COBPEMEHHOI LIUBUIM3ALNH, B
CO3JJaHUU HOBOM 0a3bl MarepuanbHOW KyabTypbl. OHa BHOCHT CBOH BKJIag B (OPMUPOBAHUE PALIMOHAILHOIO
HAyYHOTO MBIIIJICHUS, B CO3/IaHHUE [EIOCTHOTO MPEACTaBICHHs 00 OKPYKaIOIIeM MUPE KaK O €AWHCTBE MIPHPOJIBI
U YeloBeKa, KOTopoe (GopMHUpYyeTCcsi B XMMHUW Ha OCHOBE MOHMMAaHHS BEHIECTBEHHOTO COCTaBa OKPYXKAIOIIETO
MHpa, OCO3HAHMS B3aMMOCBS3M MEXIY CTPOCHHEM BEILECTB, UX CBOWCTBAMU M BO3MOXKHBIMH O0JacTSIMH
IIPUMCHCHUA.

TecHo B3aI/IMOI[€I>'ICTBy$I C ApyruMm €CTCCTBCHHBIMU HayKaMH, XHUMHUA CTalia HEOThEMJIEMOM YacCTbIO
MHUPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCJIOBHEM YCICIIHOTO Tpyda M JKU3HH KaKIOro 4djieHa oOIIecTna.
CoBpeMeHHasi XMMHSI KaKk HayKa CO3MIATENbHAsi, KAaK HayKa BBICOKMX TEXHOJOTHI HampaBlieHa Ha pELICHHUE
DI00ANBHBIX MPOOJIEeM YCTOWYHMBOIO Pa3BUTHs 4YEJIOBEUSCTBA — CBHIPHCBOM, HSHEPreTUYCCKOM, IMUIICBOMH,
IKOJIOTHYECKON 0€30MaCHOCTH U OXPAHBI 340POBbSL.

B coorBercTBUM ¢ 0O0IIMMH LETSIMU W MPUHLUIAMHI CPeAHEro oobmiero oOpa3oBaHMs CoAepKaHUE Kypca
OPUEHTHPOBAHO IMPEHMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYAarOIIUXCS, HEOOXOAUMYI MM IS
BBIPAOOTKH MHPOBO33PCHUYECKUX OPHEHTHPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COIIMYMA, TMPOAOJIKECHUS
00pa3oBaHus B Pa3IUYHbIX 00JIaCTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

Cocrapmstromumu - ipeavera  «llpaktukym mo xummm» sgBisieTcss 0a3oBBIE  Kype — «O0masi u
HEOpraHu4yecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJCPKaHMsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOW HAayKH:
CHCTeMa 3HaHHUU 110 HEOPTaHUIECKON XUMUH (C BKIIFOUEHHEM 3HAHWH W3 OOIIeH XUMHIH) U OPTaHNIECKOH XUMUH.
dopMupoBaHUE NTaHHOM CHCTEMBI 3HAHMW IPU M3YYEHHM MpeAMeTa 00eCHeuynBaeT BOZMOXHOCTh PACCMOTPEHHS
BCETO MHOTO0Opa3usl BEUIeCTB HA OCHOBE OOIIMX MOHSATHHA, 32KOHOB M TEOPHI XUMHUH.

OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHHUIO B3aMMOCBSI3M XUMHUH C IPYTHMH HayKaMH, PaCKPBIBAIOT €€ poJib B
MIO3HABATENbHON U MPAKTHUECKON IEATEIbHOCTH YeJIOBEKAa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIOKEHUH XMMHH, TIOMOTalOT BBIMTYCKHUKY OPUEHTHUPOBATHCS
B O6HI€CTBCHHO N JIMYHOCTHO 3HA4YUMbIX HpO6IICMaX, CBA3aHHBIX C XI/IMI/ICI‘/'I, KPHUTUYCCKHN OCMBICIIUBATDL
MHQOPMALMIO U MIPUMEHATH €€ AJIS MONOJIHEHUs 3HAHUH, PeIeHUs WHTEJUIEKTYAIbHBIX U 3KCIEPHUMEHTAIbHBIX
UCCIIelOBaTeNbCKUX 3afad. B memoM comep:kaHue y4eOHOro mpeaMera «XUMHsS» JaHHOTO YPOBHS HM3YyUEHHS
OPUCHTUPOBAHO Ha (OPMHUPOBAHUE Y OOYUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI JIJIsl TOHUMaHHS (PHUIT0CODCKUX
ujeH, TaKNX Kak: MaTepHaIbHOE EJUHCTBO HEOPTaHMYECKOTO M OPTaHUYeCKOr0 MUpa, 00yCIOBICHHOCTh CBONCTB
BEIIECTB MX COCTaBOM M CTPOCHHEM, MO3HABAEMOCTHb NPHUPOAHBIX SIBICHUN IMyTEM HDKCIEPUMEHTA W PEIICHHS
HpOTI/IBOpC‘II/Iﬁ MCXKIAY HOBLIMHU (I)aKTaMI/I U TCOPECTUYCCKUMH IMPEANOCBIIKaMH, OCO3HAHUE POJIM XHMHUH B
PEIIEHHN SKOJIOTUYECKHUX TpoOIIeM, a TaKkke MpobieM cOepesKeHnsl SHEPTETHYECKIX PECYPCOB, CHIPHS, CO3IaHuUs
HOBBIX TEXHOJIOTHI ¥ MaT€pPHajOB.

B nmane peliCHuA 3aa4 BOCIIMTAHUA, PA3BUTUA U COLIMAIM3allUN 06yqa10u11/1xc;1 IIPUHATBIC nporpaMMoﬁ
M0 XMMHUH TOJAXOMbI K ONPEICIICHUIO COJEPKaHMs U MOCTPOCHHS NpeAMeTa MpeayCMaTpUBaOT (OPMUPOBAHKE
YHHUBEPCAJbHBIX Y4YE€OHBIX ACHUCTBHH, MMEIOIIMX 0a30BO€ 3HAUCHHE ULl PA3JIMYHBIX BUIOB AEATEIBHOCTH:
peuieHus mpobieM, MOWCKa, aHanu3a W 00paboTKM WHQPOpPMAIMH, HEOOXOAUMBIX Ui MPUOOPETEHHsS OIbITa
NPaKTHYECKON U MCCIIeIOBATEIbCKON AATENFHOCTH, 3aHUMAIOIIel BaKHOE MECTO B TIO3HAHUH XUMHUH.

B mpaktuke mpernogaBaHus XMMHM Kak Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, TaK M Ha YpOBHE
CpeaHero oo1ero 00pa3oBaHus, IPH ONPENEIIEHUN COACPIKATEIbHOM XapaKTEPUCTHKH Lieel N3yUeHus penMeTa
HaNpapJeHUEM IEPBOCTENICHHON 3HAYMMOCTU TPAAMIUOHHO TpU3HAETCs (HOPMHPOBAHHE OCHOB XUMHYECKOM
HayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW NESTETHHOCTH YeJIOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MHPOBOH KyImbTyphl. C METOMMYECKOH TOYKH 3PEHHUS TaKOM MOAXOJ K ONpEACTCHHIO Ieen
N3Yy4YCHUA TPEAMETA ABJIACTCA BIIOJIHE OIIPpaBIaHHBIM.



CortacHO 1aHHOM TOYKe 3peHMs [TIABHBIMU LeJIsIMH M3yueHus: Kypca « [IpakTukym no xumuu Xumus»
HA 0230BOM YPOBHe SIBJISIFOTCS:

e (QopMHpOBaHHE CHCTEMbl XMMHYCCKUX 3HAHMN KaK BaXKHEHINEH COCTABISIOIICH €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpPa, B OCHOBE KOTOPOM JIeXKAaT KIIOUEBBIC MOHSTHUS, (PyHIAMEHTAIbHBIE 3aKOHBI M TEOPUH
XMUMUHM, OCBOGHHE f3bIKa HAyKH, YCBOCHME M IIOHMMAaHHE CYIIHOCTH JAOCTYIHBIX O0O0OLICHUH
MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHE C HCTOPUEH NX pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHNE M pPa3BUTHE MPEICTABICHUNA O HAYyYHBIX METO/AAX TO3HAHMS BEUIECTB M XUMHUYECKUX
peaxiuii, HeOOXOMUMBIX ISl IPUOOPETEHUSI YMEHUH OPHUEHTHPOBATHCS B MUPE BELIECTB M XUMHUYECKUX
SIBIICHUM, UMEIOLIUX MECTO B MIPUPOJE, B IPAKTUUECKON U OBCEIHEBHOMN KU3HU;

® Da3BUTUE YMEHHH U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIONCHUEM M OOBSCHEHUEM XUMHYECKOTO
SKCIIEPUMEHTA, COOIOCHNEM TTPABUIT 0€30ITaCHOTO 00paIleHus C BEIECTBAMH.

OOmiee 4yncinO YacoB, OTBEACHHBIX Uil HM3YYEHHsl Kypca, Ha 0a30BOM YpOBHE CpEIHEro OOIIero
oOpazosanus, B 11 knacce — 34 gaca (1 gac B Hexednro),

COIAEP/KAHUE OBYUYEHUA
11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTruyeckne 0CHOBbI XUMHMH

XuMudeckuil aneMeHT. AToM. Sapo aroma, U30TOMbI. DNEKTPOHHas 000J04Ka. DHEpreTHuecKkne ypoBHH,
MOTlypPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d- ameMeHThl. OCOOEHHOCTH pacIpeNeNeHrs IEKTPOHOB 110 OpOUTAISIM
B aTOMax 3JI€MEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpaLHsl aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmoanueckas cucrema xumudeckux annemeHToB JI. M. Menneneesa. CBsi3b
MIEPUOANYECKOro 3aKkoHa U [lepuonudeckoil cucteMbl XUMHUYECKUX 21eMeHTOB [ M. MeHnneneeBa ¢ COBpEMEHHOU
TEOpHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOICTB XMMUYECKHUX 3JEMEHTOB M 00pa3syeMbIX UMH
MIPOCTHIX U CIOKHBIX BEIIECTB I10 TPyMIaM U IepuojaM. 3Ha4eHHEe epHOJMUECKOro 3aKOHa B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. Buapl Xumuueckoil cBA3M (KOBaJEHTHAas HEMOJIApHas H
MOJISIPHAS, MOHHAs, MeTaJuTMuecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHONW XMMUYECKON CBsI3W (OOMEHHBIA H
JOHOPHO-aKUenTopHeI). Bomoponnas cBsse. BaneHTHOCTh. DnekTpooTpHuaTenbHOCTh. CTENeHb OKHCICHUS.
HoHbI: KaTHOHBI U AaHUOHBI.

Bemectsa MoseKyIIpHOrO U HEMOJEKYIIIPHOIO CTPOEHHsI. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THIIBI
KPUCTAITIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAUIMIECKOH PELIETKH.

Ilonatue o nucnepcHBIX cucteMax. VICTUHHBIE M KOJNJIOWJHBIE pacTBOpbl. MaccoBas JOJs BEIEeCTBa B
pacTBope.

Knaccudukarms Heopranndeckux coequHeHni. HoMeHkIaTypa HeopraHmdecKux BemlecTB. | eHeTnaeckas
CBSI3b HEOPIaHUYECKUX BEIIECTB, IPUHAAJICKAIMUX K PAa3IMYHBIM KJlaccaM.

Xumnueckas peakuus. Knaccudukanus XuMU4eCKAX peaknii B HEOPTaHMUYECKOH U OPraHMYEeCKOM XUMHUH.
3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAILEHHS SHEPTUH [IPU XUMHUUECKUX PEAKLIUSIX.

CKOpoCTh peakinu, €€ 3aBUCHMOCTb OT pa3nuyHbIX (pakTopoB. OOpartmmble peaknuud. XUMHYECKOE
paBHOBecue. PaKTOPBbI, BIUAIOIIME HA COCTOSHUE XUMHUYecKoro paHosecus. [Ipunnun Jle Ilatense.

OnexTponurnueckas aucconuanys. CuiabHble U ciadble 31eKTpoauThl. Cpesa BOAHBIX paCTBOPOB BEIECTB!
KHCIIas, HEUTpasibHasl, IIeJI04Hasl.

OKHUCINTENHHO-BOCCTAHOBUTEIIBHBIC PEAKIIIH.

OKCnepuMeHTallbHBIE METOJbl HM3YyYeHHS BEHIECTB M WX IPEBpallieHuH: JEeMOHCTpanus Tabiuil
«lepuoanueckas cucrtema xumuueckux aneMeHToB M. 1. MenneneeBa», u3ydyeHue MOAENIEH KPUCTAUIMUECKUX
PewEToK, HAOMIOAEHHE M OMMCAaHUE IEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX OIBITOB (Pa3loXKeHUE MEPOKCHIA
BOJOpPO/Zia B IIPUCYTCTBUU KaTaJlM3aToOpa, ONPEJEICHUE CPEIbl PACTBOPOB BEILECTB C MOMOILBIO YHUBEPCAIBHOIO
MHINKATOpa, Peakllid HOHHOTO OOMEHa), IPOBEJICHUE MTPAKTUIECKON paboThl «BiusHie pa3nuuHbIX (akTopoB Ha
CKOPOCTb XMMHUYECKON PEaKIIm».

Pacuérneie 3anaun.

Pacuérel Mo ypaBHEHMSM XUMHUYECKHUX PEaKLUW, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUEThI, pacy€Thl C
UCIIOJIb30BAHUEM MOHATHS «MACCOBasi 10Tl BEIIECTBAY.

Heopranuyeckas xummst



Hemeramnel. [lonoxenne HemeramioB B llepuoanueckoil cucteme xumuyeckux snemeHtoB . H.
MeHpeneeBa 1 0OCOOCHHOCTH CTPOEHUSI aTOMOB. PU3NUECKre CBOWCTBa HEMETAIOB. AJUIOTPONHS HEMETAJIOB
(Ha mpuMepe Kucopona, cepsl, pochopa u yrimepona).

XUMUYEeCKHe CBOWCTBA BAXKHEUIIINX HEMETAIIOB (TaJOreHOB, CEPHI, a30Ta, pocdopa, yrirepoaa u KpeMHHS)
U UX COEAMHEHUH (OKCHUIOB, KUCIOPOACOACPKAIIMX KUCIOT, BOAOPOIHBIX COSTUHEHHIN).

IIpumeHeHue BaXXHEUIINX HEMETAIIIOB U UX COCIMHEHUN.

Meramnsl. [lonoxenune metaiioB B [lepuoanyueckoil cucteMe xumuueckux aneMmeHtoB . . Menaeneesa.
Oco0OEHHOCTH CTPOEHUS IMEKTPOHHBIX 0005I0ueKk aToMoB MeTauioB. OOmme (u3ndecKrue CBONCTBA METAJIIOB.
CraBbl METAIOB. DJISKTPOXUMHUUECKUHN PsIi HATIPSHKCHU METaJIIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIINX METAIUTOB (HATPUH, KAJIWH, KAITbIINH, MarHUHA, aTFOMHHAHN, [IMHK, XPOM,
JKeJe30, MEb) U X COCIUHEHHM.

OO6mme cnocoObl oTyueHus MeTasuioB. [[puMeHeHre METaIOB B OBITY H TEXHHKE.

9KCHepHMeHTaHBHBIe MCTOABI U3YYCHUA BCIICCTB U UX HpeBpameHHﬁ: HU3Yy4YCHUC KOJUICKIIUH «MeTamniasl 1
CIUIaBBI», OOpa3LOB HEMETAJIJIOB, PELICHWE OSKCIHEPHUMEHTANbHBIX 3a4a4, HAOIIOJCHHWE W  OIHMCaHHEe
ACMOHCTPAlITMOHHBIX 1 na60paTopHI>1x OIIBITOB (B33HMOI{€I>'ICTBHC TUAPOKCHIAA AJIIOMUHUA C paCTBOPAMU KHUCJIOT U
1Iesouei, KaueCTBEHHbIE PEaKIMK Ha KATHOHBI METAJUIOB).

PacuérHbie 3agaun.

PacuéTsl Macchl BemecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIH 00bEMY
OJTHOTO W3 YYacTBYIOUIMX B PEaKIMU BEHIECTB, pacu€Thl Macchl (00BbEMa, KONMMYeCTBa BEIIECTBA) MPOLYKTOB
peaklnu, eciiy OHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KM3Hb

Ponp xumum B oOecriedeHUM 3KOJOTMYECKOM, SHEPTeTHYECKOM M MHIIEBOM 0€30MacHOCTH, pa3BUTHU
MCEIUITUHBI. IlonsTue o HAaYYHBIX METOAAaX IMO3HAHWA BEIICCTB U XUMUYCCKUX pCaKHHﬁ.

[IpencraBnenust 00 00IMX HayYHBIX NPUHIMIIAX TPOMBILIUICHHOTO TOIYyYEHHS BaXKHEHIINX BEILIECTB.

UenoBek B MHUpE BELIECTB M MAaTepUaliOB: Ba)KHEHIINE CTPOUTENbHBIC MaTepUallbl, KOHCTPYKLHOHHbIE
MaTepHualibl, Kpackd, CTEKJIO0, KepaMHKa, MaTephasbl IJs 3JIEKTPOHUKH, HaHOMAaTepualbl, OpraHHYEeCKHe U
MHUHEpaJbHbIC YI0OPEHHUS.

XuMHUsT W 3[0pOBbE 4YEJOBEKA: IpaBHUja WCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IPaBUiIa
0€30IacHOTO HCIOIB30BAHMS MIPENapaToB OBITOBOM XUMHH B TIOBCETHEBHOM KU3HH.

MexnpeIMeTHBIE CBSI3U.

Peanmzamus MeXIpeIMETHBIX CBA3€W MpH W3YYeHWH OO0IIed W HeopraHumdeckoil xumum B 11 Kiacce
OCYILECTBIISICTCA Yepe3 HCIOJIb30BAHUE KaK OOIIMX EeCTECTBEHHO-HAYYHbIX IOHSATHH, TaK M IOHSTH,
SABIAIOINUXCA CUCTEMHBIMHA IJI1 OTACIIBHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAydHbIE IMOHATUS: HAay4YHbIM (aKT, TMIIOTE3a, 3aKOH, TEOpHs, aHaIN3, CHUHTE3,
KJaccuuKanus, NepruogUIHOCTb, HAOMIOAEHHE, SKCIICPUMEHT, MOJICIMPOBAHUE, N3MEPEHHUE, SIBJICHHE.

®uzuka: Marepus, IHEprus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TON, PATAUOAKTUBHOCTD,
MOJIEKyJa, YHEPTeTUYECKHIl ypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (U3MUECKHUE
BEJIMYMHBI ¥ €AMHULBI UX U3MEPEHHSI, CKOPOCTb.

Buosnorus: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, MaKpo- U MHUKDPOIJIECMEHTHI, BUTAMHUHBI, OOMEH
BEIIECTB B OpraHU3Me.

['eorpadus: munEpasnbl, FOpHBIE TOPOBI, TOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHL.

TexHONOrHA: XUMHUYECKas] MPOMBIIIJICHHOCTh, METAJUTYPIHs, IPOU3BOICTBO CTPOUTEIbHBIX MaTepHAJIOB,
CEJIbCKOX03IHCTBEHHOE MMpoOU3BOACTBO, MNHUIICBAd IMMPOMBINIJICHHOCTD, (bapMaueBTqucxaﬁ IMPOMBIINIJICHHOCTD,
MIPOM3BOJICTBO KOCMETHYECKUX IPernaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHalIOB, 3JIEKTPOHHAs
HNPOMBILUIEHHOCTh, HAHOTEXHOJIOTHH.



INJTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS IPOI'PAMMBI IO XMMHHU HA BA3OBOM
YPOBHE CPEJHEI'O OBLLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYaIONIMMHUCS MPOTPaMM CPEITHETO
o0mero oOpa3oBaHUs (JMYHOCTHBIM, METAIPEAMETHBIM U MPeAMETHBIM). HaydHO-MeTOomuaeckoil OCHOBOM IS
pa3paboTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHSI MPOTPaMM CpETHEro OOMIEero 0oO0pa3oBaHUs SBISIETCS
CHCTEMHO-JIeSITeTIbHOCTHBIH MOAXOI.

B cooTrBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM TIOAXOAOM B CTPYKTYpPE JHYHOCTHBIX PpE3YyJIbTaTOB
OCBOEHHS MpeaMeTa « XUMHUsD» Ha YPOBHE CPEAHEro 00IIero 00pa30BaHusl BBIIEICHBI CIICAYIOIINE COCTABIISIOIINE:

OCcOo3HaHHE OOYYalOUIMMHUCS POCCUHCKON Tpa)XIaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITETIBHOCTH U CaMOOTIPENIEIICHHIO;

HaJIM4Me MOTHUBALMH K O0yUEHHIO;

IICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHI JTMYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEH W
HCTOPHUYECKHUX TPAAULINi 6a30BOI HAYKH XMMHUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCsl PYKOBOACTBOBATbCS B CBOCH [JESTEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKaMH, MPUCYIITUMU HeJ’IOCTHOﬁ CHUCTEME XUMHNUYECCKOI'O 06pa3OBaHI/I§I;

HaJIMIKUC IMMPAaBOCO3HAHUA 9KOJIOTMYECKOM KYJIBTYpPhI U CHOCO6HOCTI/I CTaBUTH LECJIN U CTPOUTH KU3HCHHBIC
IUIAHBI.

JInuHOCTHBIC PE3YJIbTaThl OCBOCHUA MPCAMCETaA «XUMHA JOCTUI'alOTCA B CIHHCTBEC y‘IC6HOI>i u
BOCIIUTATEIILHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TYMAHUCTUYCCKUMH, COLMUOKYJILTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH M HAEaJaMU POCCHHCKOrO I'PaXKJAHCKOIO OOIIecTBa, MPHUHATHIMH B OOIIECTBE
HOPDMaMH U TMpaBWJIaMH IIOBEAEHHS, CIIOCOOCTBYIOUIMMHU IPOLECCaM CaMOINO3HAHMS, CaMOpasBUTUS H
HPaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTH 06y“IaIOIlII/IXCSI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS TpeAMeTa «XHMHUS» OTPaXaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOM W TPAKTHYECKOM IESITENbHOCTH OOYYalOIIMXCS IO pean3aliy IPUHATBIX B OOILECTBE
HeHHOCTCﬁ, B TOM 4YHCJIC B HaCTHU:

1) rpaskaaHCKOro BOCIIUTAHMA:

0CO3HaHMS OOYYarOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX NpaB M OOs3aHHOCTEH, YBaKEHHS K 3aKOHY U
IPaBOIOPSAKY;

MMpEeACTaBJICHUA O COUMAJIBHBIX HOPMax M IpaBujIax MEKIMIHOCTHBIX OTHOIIIEHUH B KOJIZICKTHBC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IESITENbHOCTH IPH CO3JAHUU Y4YeOHBIX IPOEKTOB, PEIICHUH
y4eOHBIX U IO3HABATENbHBIX 33]a4, BBIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JOTMKY M apryMEHTBl IPYTUX IMPH aHAJIN3e
Pa3IMYHbIX BUAOB y‘IC6HOI>i JCATCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCIIMTAHUSL:

LIEHHOCTHOTO OTHOIIECHHSI K ICTOPUYECKOMY M HAyYHOMY HacJIeIUI0 OTEYECTBCHHON XHMUM;

YBaXXCHUA K IPOLECCY TBOPUYCCTBA B O6J'IaCTI/I TCOPHU U MPAKTUYCCKOTO NMPUMCHCHUA XUMHNU, OCO3HAHUA
TOTO, YTO AOCTHIKCHHS HAyKH €CTh PE3yJbTaT [UIMTENbHBIX HAOIIONCHUM, KPOIOTIMBBIX 3KCIEPUMEHTAIBHBIX
MIOWCKOB, IOCTOSIHHOTO TPYZa YUEHBIX U MPAKTHUKOB;

HMHTCPECA U MMO3HABATCIIBHBIX MOTHBOB B IMOJTYYCHUHN U MMOCJICAYIOIIEM aHAJIN3C I/IH(l)OpMaHI/II/I 0 ICPEA0BBIX
JIOCTH>KEHMSIX COBPEMEHHON OTEUECTBEHHON XUMHUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O ITOBCACHUS,

CHOCOOHOCTH OLIEHMBATh CUTYAllMH, CBSI3aHHbIE C XUMHUYECKHUMHU SBJICHUSMH, U IPUHUMATh OCO3HAHHBIC
PELICHHUS, OPUEHTHUPYSICh Ha MOPaJIbHO-HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

T'OTOBHOCTH OIICHHUBATH cBOE MOBCACHUE M IIOCTYIIKH CBOUX TOBapI/IHlCﬁ C HO3HHHI>'I HPaBCTBCHHBIX H
IIPaBOBBIX HOPM U OCO3HAHUC HOCHCI{CTBHﬁ OTHUX MOCTYIIKOB;

4) dopMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMaHUSl TEHHOCTEH 3A0pOBOTO W 0OE€30MacHOTO o0pasza JKWU3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (DPU3UYECKOMY U IICUXHUECKOMY 3JI0POBbIO;

COOJTFOZICHUS TIpaBHIT OE30MacHOTO OOpAIIEHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM )KU3HU U B TPYAOBOU
JesSITebHOCTH;

IMOHMMAaHWA HEHHOCTH MPaBUJI MHAUBUAYAJIIBHOI'O U KOJUICKTHUBHOI'O 0e30MmacHOro IMMOBCACHUA B CUTyallUAX,
YIPOXKAIOMINX 3[JOPOBBIO M KHU3HHU JIIOACH;

OCO3HAHMS TOCICACTBUA M HENPUATHS BPENHBIX NPHUBBIYEK (YIOTPEOJIECHHUS AaaKoroiisi, HApKOTHKOB,
KypeHus);



5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIENOBATEIbCKOW IEATENBHOCTH, OOLIECTBEHHO
II0JIE3HOW, TBOPYECKOW U JPYIUX BUIAX NEATEIbHOCTY;

YCTAaHOBKM Ha AKTUBHOC YYaCTHC B PCHICHHUU IIPAKTUYCCKHUX 3aaaqd counaanoﬁ HalpaBJICHHOCTH (B
paMKax CBOETO KJjacca, IMIKOJIbl);

MHTEpeca K MPaKTHUECKOMY M3YUYEeHUIO MPOodeccHii pa3TudHOro poja, B TOM YHCIIe HAa OCHOBE MPUMCHEHHS
MMPEAMETHBIX 3HAHUH T10 XHUMHH,

YBaXKEHHUS K TPYLY, JIIOASM TPYa U pe3yjbTaraM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIIbHOW TpaeKTOpuu oOpa3oBanms, Oymymei npodeccnn n
pcaiusanumn COOCTBEHHBIX JXU3HEHHBLIX IUIAHOB C y‘IéTOM JIMYHOCTHBIX MHTEPCCOB, CIIOCOOHOCTENR K XUMHU,
WHTEPECOB U MoTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TUYECKOTr0 BOCTIMTAHMS:

9KOJIOTUYECKH 1IeTIeCO00Pa3HOT0 OTHOIIEHHS K IPUPOJIE, KAK UCTOYHUKY CYLICCTBOBAHUS KU3HU Ha 3eMIIE;

IMOHUMAaHUSA I00AIBLHOIO XapaKTepa SKOJIOTMYCCKUX HpO6II€M, BJIMSIHHUA DKOHOMHYCCKHX IIPOLCCCOB Ha
COCTOSIHUE MPUPOAHON U COLUATIBLHOMN cpeabl;

0CO3HaHMS HEOOXOANMOCTH MCIIOJIb30BAHUS JOCTHKECHUN XMUMUU Ul PEIICHHUS BOIPOCOB PallOHAIBHOTO
MIPUPOJIOTIOIB30BAHMS;

aKTHBHOTO HENpPUATHS NEUCTBUM, NPUHOCIIIMX BpeAd OKpYXKaloLled NpUPONHON cpede, yMEHUs
NPOTHO3UPOBaTh  HEOJArompHATHBIE  IKOJIOTHYECKUE  IIOCJIEACTBUSL  NPEANPUHUMAEMbIX  OEHCTBUH U
MpeaoTBpaIaTh Hx;

HaJIM4UA pPa3BUTOIO SKOJOTMYCCKOI'O MbBIIIJICHUA, 9KOJOTHYECKOM KYJbTYpbI, OIIbITa JACATCIBHOCTHU
9KOJIOTHYECKON HANpaBICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MMM B IIO3HABAaTEIbHOW, KOMMYHUKAaTUBHOH H
COLMANILHON MPaKTHUKE, CIOCOOHOCTH M YMEHHS AKTHBHO ITPOTHBOCTOSITH HICOJIOTUH XeMOpOoOUH;

7) LeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTUS HAyKd WU
0OIIIECTBEHHOH MPaKTHKH;

MOHUMaHUs CHeIM(PUKM XUMHHM KaK HayKd, OCO3HaHHS €€ pojau B (OPMHPOBAHHUU PAMOHAIBLHOTO
HAyYHOTO MBIIIIICHUS], CO3/IaHIH LIEIIOCTHOTO MPEJCTABICHU 00 OKPYKaIoIeM MHUpE KaK O €JUHCTBE MPUPOABI 1
YeJI0BEKa, B MO3HAHUM MIPUPOAHBIX 3aKOHOMEPHOCTEH U PELIeHUH TPo0IeM COXpaHeHHS IPUPOJIHOIO PABHOBECHS;

yOe)KIEHHOCTH B 0CO00H 3HAUMMOCTH XMMHUH JJISi COBPEMEHHOW IMBUIM3ALMHU: B €€ TYMaHUCTUYECKOH
HAMpaBJICHHOCTH W BaXHOW POJM B CO3JaHMM HOBOHM 0a3bl MaTepuUalbHOW KYJBTYPBHI, PEIICHHH T[I00aTbHBIX
MpoOJieM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOW, JHEPTEeTHUECKOW, MHIEBOW M DKOJOTHUECKON
0e30macHOCTH, B Pa3sBUTUH MEIULMHBI, 00ECIEUEHNH YCIOBUN YCHEIIHOTO Tpyda U 3KOJOTMYeCKH KOM(OPTHOM
JKU3HH KKJIOTO YieHa 001IecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IOHMMAHHUs CYIIHOCTH METOJOB IIO3HAHUS, MWCIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HCIIOJIb30BaTh HOMyYaeMble 3HAHMS [UIA aHANIKW3a U OOBSICHEHUs SBICHUM
OKPY’KaIOIIEr0 MUpa M MPOUCXOJAIINX B HEM U3MEHEHUM, YMEHHUS JIe)IaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE
Hay4YHBIX (I)aKTOB 1 UMCIOIMXCA JaHHBIX C IEJIbIO NOJYYCHHA JOCTOBEPHLIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOATENIFHO HCIIONb30BaTh XMMHUYECKUE 3HAHUS ISl PELIeHUs MpoOJieM B peajbHbIX
KU3HEHHBIX CUTYaLUsIX;

MHTepeca K MO3HAHUIO U UCCIIE0BATEIbCKOM JIEATEIbHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUI0 W CaMOOOpPa30BaHHUIO, K aKTUBHOMY
MOJTY4EHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTAMUY;

UHTEepeca K 0COOEHHOCTSIM Tpy/a B pa3in4HbIX cepax npodheccHoHaTbHON NesTeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yabTaThl OCBOCHHS Y4YE€OHOTO mIpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro OOLIero
00pa30BaHUs BKIIOYAOT:

3HAYUMBIE A7 GOPMUPOBAHUS MUPOBO33PEHHS OOYUAIOIIMXCS MEKAUCHUITIMHAPHBIE (MEXIPEAMETHEIE)
oOIIeHayYHbIE TOHATHUS, OTPAYKAIOIIUE LEJIOCTHOCTh HAYYHOH KapTUHBI MHUpa U CIIelU(UKY METONOB MMO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELECTBO, 3HEPTHs, SIBICHHUE, MPOLECC, CUCTEMA, HAYIHBIH
(akT, NpPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIENOBaHUE, HAOIIONEHUE, H3MEPCHUE,
SKCIIEPUMEHT U IPYTHE);

yYHUBEpcajJbHble  y4yeOHble  JAeHCTBHsA  (TIO3HABaTeNbHbIE, KOMMYHHMKATHBHbBIE, PETYJSTHBHBIE),
obecneunBaromiyie GopMupoBaHie (PyHKIIMOHATHHON IPAMOTHOCTH M COIMATHHON KOMIETEHIINU 00YJatOIIIXCS;

CIOCOOHOCTh OOYYArOIIMXCS HKCIONB30BaTh OCBOCHHBIE MEKAMCUUILIMHAPHBIE, MHPOBO33pPEHUYECKHE
3HaHUS U YHUBepcalbHble ydeOHbIe JeCTBHA B O3HABATENBHOM U COIMAIbHON MPaKTHKE.

MeranpeaMeTHble Pe3yabTaThl OTPAXKAIOT OBJAJECHHE YHUBEPCAIBHBIMH YYEOHBIMU IO3HABATEJIbHBIMHU,
KOMMYHHWKATUBHBIMU U PETYIIATHUBHBIMU HeﬁCTBHHMH.



OBiiajeHHe YHUBEPCAJIBHBIMH Y4eOHBIMU MO3HABATEJILHBIMH /ICHCTBUAMU:

1) 6a3oBbIe JOrUYeCKUE JeCTBUA:

CaMOCTOSITENIbHO (POPMYITUPOBATE U aKTYaTU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTIpENeNsATh 1IeTH JEeSTeTbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH HUX JOCTHXKEHUS, COOTHOCHTH
Pe3yIbTaThl NEATENEHOCTH C TIOCTABICHHBIMH LIETISIMI;

UCIIONIb30BAaTh TIPM OCBOCHHM 3HAaHWH TNPHEMBI JIOTHYECKOTO MBIIUICHUS! — BBIIGIATh XapaKTEpHBIC
NpPU3HAKK TIOHATHH M YyCTAaHABIMBATH WX B3aHMMOCBS3b, HCIIONB30BATH COOTBETCTBYIOIIUE MOHSATHS IS
0O0BSICHEHUS OTACTBHBIX (DAKTOB U SABIICHHUIA,

BEIOMpATh OCHOBAHUS U KPUTEPUH IS KITACCU(UKAIINH BEIIECTB U XUMHUYECKAX PEaKIIni;

yCTaHABIUBATh PHYNHHO-CIICJICTBEHHBIC CBSI3U MEXKy N3y4aeMbIMU SIBICHHUSMU;

CTPOUTHh JIOTHUECKHE pACCYXICHUS (WHAYKTUBHBIC, [eAyKTUBHBIC, II0 aHAJOTHH), BEHISBIATH
3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHPOBATH BHIBOMIBI U 3aKITFOUCHUS;

OPUMEHATh, B Ipollecce IO3HAHMA, HCIOJIb3yeMble B XUMHU CHMBOJHMYECKHE (3HAKOBBIE) MOJECIIH,
npeoOpa3oBbIBATh MOJICTILHBIC MPEJCTABICHUS — XUMUYECKUH 3HAaK (CHMBOJ) dJIEMEHTa, XUMU4eckas (opmya,
ypaBHEHNE XUMUYECKON peaKINy — IPH PEIICHAH YIeOHBIX TT03HABATENFHBIX M MPAKTUIECKUX 3a]ad, IPUMEHSITh
Ha3BaHHBIC MOJEIBHBIE MPEICTABICHUS MJIS BBISIBICHHUA XapaKTePHBIX INPU3HAKOB HM3YYa€MBIX BEIIECTB H
XUMHMUYECKUX PEAKIUH.

2) 6azoBble McCJIe0BaTeILCKUE JeiicCTBUA:

BJIaJIETh OCHOBAMH METOAOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKINi;

(dopMynupoBaTh MU W 3aJayd MCCIEJOBaHMS, HCIONB30BaTh IIOCTABICHHBIE W CaMOCTOATEILHO
chopMyTHUpOBaHHBIE BONPOCH B KaYeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI Uil (POPMUPOBAHHUS THIIOTE3BI 11O
MIPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKIICHHI,

BJIaJeTh HABBIKAMH CaMOCTOSITCILHOTO IUIAHUPOBAHUSI M IPOBEICHHUS YYCHHYECKHX JKCIIEPUMEHTOB,
COBEpILEHCTBOBAaTh YMEHUs HAOMIONATH 32 XOIOM MPOLECcca, CaMOCTOSTEIBHO MPOTHO3MPOBATh €ro Pe3yIIbTarT,
(hopMynrpoBaTs 000OIIEHNS W BHIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YIBTATOB MCCIEAOBAHMUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJETAHHOHN padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIICAOBATENbCKOH M MPOCKTHOW JIEATENBHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIEHOMY TTOMCKY METOJIOB PEILICHUS MTPAKTUIECKUX 32714, TIPUMECHEHHIO
Pa3IMYHBIX METOJIOB TTO3HAHMUA.

3) pabora ¢ undopmaumeii:

OpPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(pOpManuu (HaydHO-IIOMYISIPHAS JIUTEpaTypa XUMHIECKOTO
COJIepKaHMsI, CIIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHAM3upoBaTh HHOOPMAIUIO PA3IHYHBIX BHUIIOB H
(hopM mpencTaBIeHNS, KPUTHYECKN OIIEHUBATH €€ TOCTOBEPHOCTH M HEITPOTHBOPEUYUBOCTE;

(hopMyTUpOBaTh 3ampoChl M TPUMEHATH pPa3IHYHbBIE METOABl MpPU TOHMCKE W O0TOOpe HH(POPMAIUH,
HEOOXOAMMOM sl BEITIOTHEHUS yUeOHBIX 33124 OMPEIeIEHHOTO THIIA;

MPHOOpETaTh OMBIT HCIIONB30BaHMUS HH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHA W Pa3UIHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpefcTaBicHUsT HHGOpMAaUUM (CXEMbI, TpagUKH,
JUarpamMMBbl, TaOJUIIEL, PUCYHKH U APYTHE);

WCTIOJIh30BaTh HAYYHEIH S3BIK B KaY€CTBE CPE/ICTBA MPH padOTe ¢ XUMUIECKON MH(OpPMaLeii: MPIUMEHSTh
MeEXIpeaMeTHbIC (PU3UIEeCKIE U MAaTEMaTUICCKUE) 3HAKH U CUMBOJIBI, JOPMYJIbI, a00OpEeBHATYPBI, HOMEHKIIATYPY;

WCTIOJIB30BATh U MTPE00Pa30BHIBATH 3HAKOBO-CHMBOIIMIECKUE CPENICTBA HATTISTHOCTH.

OBiaieHUe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH A€fCTBUAMM:

3a7]aBaTh BOMPOCHI M0 CYHIECTBY OOCY)KJIaeMOi TeMbl B XO[e JHajora W/WIU TUCKYCCHHU, BBICKA3bIBATh
uzeu, GopMyIMpoBaTh CBOM NMPEATIOKEHHUSI OTHOCUTEFHO BBITIOJTHEHUSI MTPEJIOKEHHOHN 3a/1a4H;

BBICTYIATh C TPE3CHTAIMEl Pe3yNIbTaTOB MO3HABATEIBHON JEATENFHOCTH, MOMyYEeHHBIX CaMOCTOSTEIHHO
WIA COBMECTHO CO CBEPCTHHUKAMH TPH BBIOJIHEHHH XMMHUYECKOTO JIKCIIEPUMEHTA, MPaKTHYSCKOH pabdoThl 1Mo
WCCIIEJIOBAaHUIO CBOWMCTB M3YyYaeMBIX BEIIECTB, pealn3allii y4eOHOTO MpoeKTa W (HOPMYIHPOBATH BHIBOABI IO
pe3yibpTaTaM TPOBENEHHBIX HCCIEOBAHUN MYTEM COTNIACOBAaHUS TO3WIHUKA B Xome OOCyXaeHus u oOMeHa
MHEHHUSIMH.

OBJiaeHHe YHUBEPCAJIBHBIMH PeryJsTUBHBIMHU € CTBUSIMU:

CaMOCTOSITENTFHO TUTAHUPOBATh M OCYIIECTBIISATH CBOO TMTO3HABATEIHHYIO JESTENFHOCTD, ONIPENEsis €€ 1enn
Y 3a/1a41, KOHTPOJIHMPOBATH U 10 MEPe HEOOXOMUMOCTH KOPPEKTHPOBATH TIPEIaraéMbplil alNrOpuT™ IeHCTBUI TIpH
BBITIOJIHCHUU YYeOHBIX U MCCIICA0BATEIbCKUX 33J1au, BRIOMpaTh HanOosee 3((EKTUBHBIN CIIOCO0 MX PEIICHHS C
y9ETOM TIOTYYSHHS HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKUX PEAKIUsIX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATENNFHOCTA HAa OCHOBE CaMOAaHAaN3a M CAaMOOIIEHKH.

HNPEIMETHBIE PE3YJIBTATbI
11 KJIACC



[IpenmerHble pe3ynpTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4ecKask XUMHS» OTPaKaIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUH: 0 XUMUYECKOH COCTABIISAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MUDA,
pOAM XUMHM B TIO3HAHWU SBJICHUH NOpPUPOIBI, B (OPMHUPOBAHWMH MBIIUICHUS W KYJABTYPHl JMYHOCTH, ©&
(YHKUMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW Ui peIIeHHs NPAaKTHYECKUX 3a4ad U OKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPUPOTHON CpEIE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUH, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAratoIiye MOHATHS (XUMUUECKUN
3JIEMEHT, aTOM, W30TOll, S-, P-, d- SJIEKTPOHHbIE OpOMTAINM AaTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIDHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIILHOCTb, CTENCHb OKHCJICHHUs, XHMHYecKas CBA3b (KOBaJCHTHAas, WOHHAs,
MeTaJlITN4ecKasi, BOJOPOAHAs), KpUCTAJUIMUECKask peléTKa, TUITbI XMMUYECKUX PEeaKIiil, pacTBOp, IEKTPOIUTHI,
HEDIIEKTPOJIUTEL, ANEKTPOIUTHYECKAS JUCCOLUALNS, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH XHUMHUYECKOH
peaKknuu, XUMHUYECKOE pPABHOBECHE); TEOPHMM M 3aKOHbI (TEOpHUS SNEKTPOJIMTHYECKOM JHCCOLMAlNY,
nepuoguueckui 3akoH JI. M. MenneneeBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB, 3aKOH COXpPaHEHUS W
OPEBpALCHUS] DHEPTUU TPU XHMHUYECKHX PEaKlHsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XHMUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIeKAIle B OCHOBE IOHMMaHUS NPUYMHHOCTH H CHCTEMHOCTH XUMHYECKHX
ABJICHUH, (AKTOJOIMYECKHE CBEOCHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHHH M OE30IIaCHOM HCIIOJIb30BAHUHI
BO)KHEHIINX HEOPTaHUYECKUX BEHIECTB B OBITY M MPAKTUUECKON ESTETLHOCTH YeJIOBEKa,

c(hOpPMHUPOBAHHOCTb YMEHHUH BBISBIIATH XapaKTepPHbIC IPU3HAKY MOHATHH, YCTAHABINBATh UX B3aUMOCBS3b,
UCIOJIb30BATh COOTBETCTBYIOIUE MTOHATHS MIPYU OMMCAHUN HEOPTAaHUYECKHUX BEIIECTB U UX MPEBPAIlCHUN;

c(OpMHUPOBAHHOCTH YMEHHI UCTIONIF30BATh XUMUYECKYIO0 CHMBOJIMKY JIJIsl COCTaBJICHUS (POPMYIT BEIIECTB U
YpaBHCHUH XMMUYECKHX peakuui, cucremarmyeckyto HomeHkiaarypy (IUPAC) w TpuBHanbHBIE Ha3BaHUS
OTZAEbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIH ra3, yrieKHCIbIH a3, aMMHUakK, raméHas U3BecThb, HeraméHas
U3BECTb, TUTHEBAS COMA, IUPHUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUH OIPENCsTh BAJICHTHOCTh U CTETEHb OKHCIICHUS XHMHUYECKUX JIEMEHTOB B
COCIMHEHMSX Pa3IMYHOTO COCTABA, BUA XMMHUUYECKOM CBSI3U (KOBaJCHTHAsI, HOHHASI, METAJNINYECKasl, BOIOPOAHAS)
B COCIMHEHUSX, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYIApHAs, WOHHAs,
MeTaJIIINYeCcKas), XapaKTep Cpelibl B BOIHBIX paCTBOPaX HEOPTaHUUYECKUX COETUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh PUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB 110 X COCTaBY K
ompenenéHHOMY KJIAacCy/TpyIIe COeAMHEHUH (IPOCThIE BEIIECTBA — METAJUIBI U HEMETaJJIbl, OKCHIIbI, OCHOBAHUS,
KHCJOTHI, aM(OTepHbIe THAPOKCHBL, COJIH);

c(hOpMUPOBAHHOCThL YMEHHUH pacKpbiBaTh CMBICH mepuoauueckoro 3akona J[. M. MennpeneeBa u
JEeMOHCTPHPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKLINH;

c(hOpMHUPOBAHHOCTb YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE ATOMOB XUMHUYECKUX JIEMEHTOB 1—
4 nepuonoB [lepuoanaeckoit cuctTeMbl XUMU4ecKux d1emMeHToB [l. M. MenzeneeBa, UCHoab3ysl MOHATUS «S-, P-,
d-3neKTpOHHBIE OPOUTANIN», «IHEPIeTHUECKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH H3MCHEHHS CBOKCTB
XUMHUYECKHX JJIEMEHTOB W WX COEAMHEHWH IO NepuojaM M rpymnmnaM l[lepuoguyueckoil CUCTEMBI XUMHUYECKUX
anemeHToB J[. 1. MeHnneneena;

cOpMHUPOBAaHHOCTh ~ yYMEHHMI  XapakTepu3oBaTh  (OMUCHIBATH) OOIIME  XUMHYECKHE CBOWCTBa
HEOPraHWYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KIATH CYIIECTBOBAHHE TE€HETHYECKOM CBSI3U MEXKIY
HEOPTaHNYECKUMH BEIECTBAMU C TIOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIHML;

c(OpMHUPOBAHHOCTb YMEHUS KJIACCU(PHUINPOBATE XUMUUECKUE PEAKLUH 110 PA3TUYHBIM pU3HAKaM (YHCITY
U COCTaBY pearupykolIuX BELIECTB, TEIIOBOMY 3(deKTy peakunu, N3MEHEHHIO CTETICHEH OKHCIIEHHs 3JIEMEHTOB,
00paTHMOCTH PEaKIINH, yYaCTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTb YMEHHUI COCTABIIATH YPAaBHEHUS PEaKIUil pa3IMYHbIX TUIIOB, TIOJHBIC U COKpAIEHHBIC
ypaBHEHUS peaKii NOHHOTO OOMEHa, YUHUTBIBasI YCIOBHSL, IPH KOTOPBIX 3TH PEAKLUHU UAYT OO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAMUTH PEAKLMH, HOATBEPXKAAIOIINE KAYCCTBEHHBIH COCTAB Pa3IMYHbIX
HEOPraHWYEeCKUX BEIIEeCTB, PACIO3HABaTh OIBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIIHME B BOAHBIX pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(OpMHUPOBAaHHOCTb YMEHHMH pPACKPBIBaTh CYLIHOCTb OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEeaKIMN
MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOT0 OaaHca 3TUX peakLui;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pEakIMH OT Pa3iInYHbIX
(hakTOpOB; XapaKTep CMELICHUS] XMMUYECKOIO PABHOBECHS B 3aBUCMMOCTH OT BHEILIHETO BO3ACHCTBHSA (IIPHHLMII
Jle llaTenbe);

cOPMHUPOBAHHOCTh yYMEHHMH XapaKTepU30BaTh XHMHUYECKHE TMPOLECCHI, JIeKallie B  OCHOBE
NPOMBILUICEHHOTO IOJYyYEHHUsS CEPHOH KHCIIOTHI, aMMHaKa, a Takxke C()OPMUPOBAHHOCTH MPEACTaBICHUHA 00
00ImKX HAayYHBIX NPUHIMIIAX U SKOJIOTUYECKUX MTPoOIeMax XUMHUUECKOTO IPOU3BOACTBRA;

Cq)OpMPIpOBaHHOCTB YMSHHﬁ IIPOBOANUTL BBIYMCIICHHUSA C HCIIOJB30BAHUEM ITOHATHA «MacCoBast HOOJIA
BCIIECTBA B paCTBOPEC», 00BEMHEBIX OTHOIIEHU Ta30B IIpU XUMHUYCCKHUX pCaKIHAX, MAaCChl BEIIECCTBA UJIN 00BéMa



ra3oB I10 U3BECTHOMY KOJMYECTBY BEIECTBA, MAacce WM 00BEMY OIHOTO U3 YYaCTBYIOIIMX B PEAKI[UHM BEUICCTB,
TerIoBoro 3¢ ¢ekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MPEBPAIICHUS W COXPAaHEHUS
SHEPTUHY;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIOATh MpaBUiIa MOJh30BAHUS XUMHUYECKON MOCYI0H M J1abopaTOpHBIM
o0opynoBaHHEM, a TaKXKe MpaBuiia 0OpaIeHus ¢ BEIECTBAMI B COOTBETCTBUH C HHCTPYKIUSMH TI0 BBITIOTHEHUIO
71a00PaTOPHBIX XMMHYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHMH IJIAHUPOBATh U BBINONHATH XUMHUYECKUH OSKCHEPUMEHT (pasioKeHHe
MIEPOKCH/Ia BOAOPONA B TPUCYTCTBUH KaTalM3aTopa, OMpEAENICHHE CpPEeAbl PAacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCATHHOTO HWHIWUKATOPA, BIHUSHUE DPA3IWYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH, PEaKIuh
MOHHOTO OOMEHA, KaueCTBEHHBIE PEakUUHu Ha cynabdar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHWUS,
pellleHne SKCIIePUMEHTAIBHBIX 3a/1ad 1Mo TeMaM «Metamms»y u «HemeTamie») B COOTBETCTBHM C TPaBHIAMHU
TEXHUKH OE30MaCHOCTH IpH OOpaIleHWH C BemecTBAaMH H JabOpaTOpPHBIM O0OPYIOBaHHEM, NPEACTABIATH
pe3yNbTaThl XMMHYECKOTO OJKCIIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIHH U
(hopMyIMpOBATh BHIBO/IBI HA OCHOBE 3THUX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTF YMEHUN KPUTHYECKH aHAJIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIHIO, IMONIyIaeMyr W3
Pa3HBIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIUHU, IHTEpHET U OpyTuX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIONATH MPaBUIIa SKOJOTHYECKH IIeJIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYIOBOH JEATEIHHOCTH B LEISIX COXPAaHEHHS CBOETO 37I0POBBS M OKPYXKAIOIMIEH MPUPOIAHOMN Cpellbl, 0CO3HABAThH
ONaCHOCTh BO3JCHCTBUSL Ha >KUBBIC OPraHU3Mbl ONpPEACIEHHBIX BEIIECTB, MOHMMAas cMbica mnokazatens [IJIK,
IMOSACHATL Ha IpHUMEpPAX CHOCO6I>I YMCHBUICHHA W NPCAOTBpAIICHHA HMX BPEOAHOIO BOSZIGI‘/'ICTBI/I}I Ha OpraHusm
YeJI0BeKa,



11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB u (uudposbie)
n/n TeM NPOrpaMMbl Bcero Konrpoasatie HpaxTnaeck o0pa3oBaTesbHbIE
padoThI ue padoThl pecypes
Pa3znea 1. Teoperudyeckue 0CHOBbI XUMHMH
CrpoeHue aToMOB.
[leproanueckuii 3ak0H U bubmorexa [IOK
1.1 [epuoanueckas cucrema 3 https://myschool.ed
XUMUYECKUX IIIEMEHTOB /. u.ru/
1. Menpeneea
CtpoeHue BelecTBa bubmorexa IIOK
1.2 p HI ) 4 https://myschool.ed
MHuoroo0pa3ue BemecTB
u.ru/
bubmorexa [IOK
1.3 XUMHUYECKUE PeaKIIuU 6 1 1 https://myschool.ed
u.ru/
Bbubmuoreka IJOK
HWroro mo paznemny 13 https://myschool.ed
u.ru/
Pasnen 2. Heoprannueckasi Xumusi
Bbubmuoreka IJOK
2.1 Mertamist 6 1 https://myschool.ed
u.ru/
bubmmorexa [IOK
2.2 Hemeranns 9 1 1 https://myschool.ed
u.ru/
CBsi3p HEOPTaHUYECKUX H bubmorexa LIOK
23 p 2 https://myschool.ed
OpPraHUYCCKHX BCIICCTB
u.ru/
Bbubmuoreka [JOK
HWroro mo pa3nemny 17 https://myschool.ed
u.ru/
Pasznen 3. Xumus ¥ :KU3Hb
Bbubmuoreka IJOK
3.1 XuMus 1 )KU3Hb 4 https://myschool.ed
u.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 ) 3
110 [TPOI'’PAMME
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11 KVIACC

T'enernueckas cBSI3b HCOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

HN3y4aCMbIMU XUMUYCCKUMU NTOHATUAMU.

DJIeKTPOHHbBIE
e Tema ypoka Kosmyecr uugposbIie
n/n Conep:xkanue 1eTeJIbHOCTH oOpa3oBaTe/ibHbIE
BO 4aCOB
pecypchl
Pa3nen 1. TeopeTruueckne oCHOBBI Xumum 13 u

1 XHUMHYECKHH DJIEMEHT. ATOM. 1 PackpbiBaTh CMBICT M3y4aeMbIX MOHSATHI (BBISBIATH HX bubnuorexa I[JOK
OnekTpoHHas KOHQUIypalus aTOMOB XapakKTepHbIE MPU3HAKHK), yCTaHABIMBATG UX B3aMMOCBA3b. | https:/myschool.edu.ru/
INepuonuueckuii 3axon u [leproauueckas PackpeiBath cMmbicn nmepuogmyeckoro 3akona /. .

) cucTreMa XuMu4eckux snementos [1. U. Menneneesa u AEMOHCTPUPOBATE €ro | bubmmoreka [[OK
MeneneeBa, ux CBA3b C COBPEMEHHOMN 1 CHUCTEMAaTU3UPYIOUIYIO, O0BSCHUTEIBHYIO u | https://myschool.edu.ru/
TEOpHEN CTPOEHUSI aTOMOB HPOTHOCTHYECKYIO (PYHKIINH.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XapakTepu3oBaTb  JJEKTPOHHOE  CTPOCHUE  aTOMOB
XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUI XUMUYECKHX DJJIEMEHTOB 14  TIEepHOJOB, HCIONb3YS

3 0 TPYIINaM U NepruoaM. 3HaUYeHue HOHATHSA S-, P-, d-21€KTPOHHBIE OpOUTaH, YHEpreTndeckue | bubmmoreka [JOK
MIEPUOANYECKOIO 3aKOHA U CUCTEMBI ! ypoBHU. OOBACHATH 3aKOHOMEPHOCTU M3MEHEHHs CBOMCTB | https://myschool.edu.ru/
xumuueckux anemeHToB .M. Menaeneesa XUMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH 10 MepuojaM U
B Pa3BUTHUU HAYKU rpynnam Ilepuonnueckoii cucremsl /1. 1. Menneneena
Crpoenue BenecTsa. XMMHUUYECKas CBA3b,

4 e€ BUJIbI; MEXaHU3MBbI 00pa30BaHUS 1 P . bubmorexa [OK

’ aCKpbIBaThb CMBICII M3yYaeMbIX TIOHATHH (BBUIEIATH UX | hitps:/myschool.edu.ru/
KOBaJICHTHOH CBsi3H. Bonopoanas cAsb XapakTepHbIE MPHU3HAKW) U MPUMEHSTHh 3TU MOHATHS MPH
BanentHocTs. 9HeKTp00TpI/IHaTeJII>HOCTB- ONIMCAaHUU COCTaBa U CTPOCHUS BELIESCTB, IJIA 00BsICHEHUS

5 Crenensp okucienus. Bemecrsa 1 oTaenbHeIX (akToB U sBieHumi. Omnpemensats Buxasl | bubmnorexa IJOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO XUMUYECKOM CBSI3U (KOBaJIEHTHOIA, uoHHoii, | https://myschool.edu.rw/
CTPOCHUA METaINYECKOM, Bozlopoz[Hoﬁ) B COCOUHECHUAX; THII
IToustue o JUCIICPCHBIX CUCTEMaX. KpI/ICTaJIJII/I‘{eCKOﬁ peIHéTKI/I KOHKPCTHOI'O BeIIIECTBA.

6 HcTtrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. 1 Ompenensatb  BaJ€HTHOCTh WM CTENEHb  OKHUCJICHUS Eﬁgg&iﬁiﬁﬁu o
MaccoBas 10151 BEILIECTBA B paCTBOPE XHMHYECKUX DSJIIEMCHTOB B COCIUHEHHUAX Pa3IMIHOrO - =
Knaccubuxanus 1 HOMEHKIATypa coctaBa. [IpoBOAUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM

; HEOPraHHYECKUX COEIMHEHHML. | TNOHSATUS «MAccoBas JI0JIs1 BEIECTBA B pacTBOpe». Buagers | o oo LIOK

https://myschool.edu.ru/
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Knaccudukanmss XaMUUeCKUX peakiuii B
HEOPraHWYECKON ¥ OPTaHMYECKOW XUMUHU.

OOBACHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakuuu
OT pa3juYHbIX (PAKTOPOB. Onpenenstb  XapakTep

bubmuoreka [IOK

8 3aKOH COXpaHEHUs1 MacChl BEIECTB; 3aKOH 1
CMELLIECHUS XUMHUYECKOI0 PABHOBECUS B 3aBUCUMOCTH OT | https://myschool.edu.ru/
COXpaHEHUs U PEBPALLECHUS SHEPTUU PU .
BHemHero  BosxaedictBus  (mpuHmun  Jle  [larense).
XUMHUYECKUX PEAKIUAX .
CocTaBisTh ypaBHEHMsI PEAKIUNA pa3IUYHBIX THUIIOB;

9 CxopocTts peakiun. O6paTuMble peaKiuu. ! NONHbIE U COKPANIESHHBIE YPABHEHHMS DEAKINMii HOHHOTO bubmmoreka [IOK
XUMHYECKOE PaBHOBECHUE 06MeHa, YITHIBAs YCIOBHUS, TPH KOTOPBIX STH PEaKIHH https://myschool.edu.ru/
IIpaxtu4eckas padora Ne 1. «Bnusnune UIYT [0 KOHIA. VCIOnb30BaTh €CTECTBEHHO-HAYYHbIE BuGmorexa LIOK

10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH 1 METO/IbI [TO3HAHUS — MPOBEICHUE, HAOIIOICHUE U OTMCAHHE
p V(b P p a posel i a https://myschool.edu.ru/
XUMHUYCCKOU PCAKITMIY XUMUYECKOTO  OJKCIIEPUMEHTa  (JICMOHCTpPAllUOHHBIE U
3J‘[€KTPOJ‘[HTI/II—I€CKaﬂ oUccoranms. J'Ia60paTOpHBIe OIIBITBI, IIPAKTHUYCCKHC pa6OTBI)Z 110
[Tonsarue o BomopoaHom nokasaresne (pH) ONPEIENCHUIO  CPEIbl  BOAHBIX pPacTBOPOB  BELICCTB, Bu6 OK

. noIMoTEeKa
11 pactBopa. Peakuiuu nonHoro oomMeHa. 1 peakIuii HOHHOTO OOMEHA, BIUSHUIO PA3IUYHBIX (haKTOPOB I
N https://myschool.edu.ru/
FHHPOJ‘H/IQ} OpraHU4YeCKUX U Ha CKOPOCTb PCaKIHU. CJIGLIOBaTI) IpaBujiaM I1OJIb30BaHUA
HEOPraHUYECKUX BEIIECTB XUMHYECKON HOCYHOfI u Ha60paTOpHI)IM O6OPYHOB21HI/I€M.
OKHCINTENBHO-BOCCTAHOBITEIBHEIC [IpencraBnsaTe pe3ynbTaTbl XUMHYECKOTO 3KCIIEPUMEHTA B
12 peaxmmm, TomsTae 06 SmeKTpOIIe 1 dopMe 3amHCcH ypaBHEHHH COOTBETCTBYIONMX peakimii n | buomorexa [IOK
) https://myschool.edu.ru/
PACILTABOB 1 PACTBOPOB COMEii JIeNaTh BbIBOABI HA UX OCHOBE. [IpOBOINTH BHIYMCIICHHS 1O
ABHEHUSIM XHMHMYECKUX peakiuid, B TOM 4YHUCIE
KonTponbHas paboTta o paszuery P . P ’ bub6mmoreka [IOK

13 1 TEPMOXUMUYECKHUE PACUETHI.

«TeopeTnueckne OCHOBBI XUMHW) https://myschool.edu.ru/
Pa3znen 2. Heopranuueckasi xumusi 17 4

Meraiibl, 1X 1ONOKEHUE B PacKpbiBaTh CMBIC] H3y4aeMbIX HOHATHH (BBLIEIATH HX

11eproITIecKOH CHCTEME XUMHMECKHX XapaKTepHEIe NIPU3HAKM) M NPUMEHATh STH NOHATHA TP | ByuGiuorexa LIOK

14 onementos JI. W. Meneneesa u 1 ONUCAHUM COCTaBa U CTPOCHHUS BELIECTB, JUIA OOBACHEHUS | hitps://myschool.edu.ru/
0COOEHHOCTH CTPOCHHs aToMOB. ObuIHE OoTHeNbHBIX (akToB W  sBiIcHWA. OOBICHATH O00IIHUe
(pusnieckue cpoicTBa METaIIOB 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB —

CruiaBbl METAIIOB. DJIEKTPOXUMHUYECKUN METAJIJIOB ¥ UX COCIMHEHUN C YIETOM CTPOEHHUS UX aTOMOB Bu6morexa [IOK
. . HOIMOTEK
15 PAI HAPSKEHUA METaJlIOB 1 U nojoxxkeHuss B Ilepuogumyeckod cUCTEME XUMHYECKUX
https://myschool.edu.ru/
anemenToB [[. 1. MenaeneeBa. XapakTepu3oBaThb 0OIIHE
XUMHYECKHE CBOMCTBA BAKHEHIITHNX XUMUYECKHE CBOMCTBA METAJJIOB; IPUMEHEHHE METAJIOB
. . . bubmmoreka [IOK
16 METaJUIOB (HATPHii, KaIuid, KalblIuii, 1 B pa3iMYHBIX O0JACTSIX, a TaKXKE HCIOJIb30BAHHE HX IS
N N . N https://myschool.edu.ru/
MarHui, aJIFOMUHUN) U KX COCAMHEHUI CO3JIJaHHUSI COBPEMEHHBIX MATEPUAIOB M TEXHOJOTHIA.
17 XUMHUYECKUE CBOWCTBA XpOMa, MEJM U UX 1 OmucpiBarh CroCcOOB! 3allMTHL METAIOB OT KOPPOSHH. | Bysmyoreka [[OK
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COEeUHEHUN

XuMHYecKHe CBOMCTBA IIMHKA, JKeje3a U

PackpriBath CYLIHOCTb
BOCCTAaHOBHUTEIBHBIX PEAKUUN MOCPEACTBOM COCTABICHUS
ANIeKTpOHHOTrO OamaHca d2tux peaknuil. I[IpoBoauTh

OKHUCINTCIIBHO-

https://myschool.edu.ru/

18 MX COEHHEHHUI peaKuH, TOATBEpIKIAIONIME  XapakTepHble cpojicrsa | DPrOMMOTeKa LIOK
M3y4aeMbIX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HOHBI https://myschool.edu.ru/
METAJVIOB, TPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax.
Hcnons30BaTh €CTECTBEHHO-HAYYHBIC METO/IBI TTO3HAHUS —
MPOBEICHUE, HAOIIOJCHUE ¢ ONUCAHHUE XHUMHYECKOTO
skcniepuMeHTa. [IpencTaBisTh pe3ysibTaThl XHMHYECKOTO
AKCIIEPUMEHTA B dhopme 3aIUCH YpaBHEHHI
IpaxTireckas pabora Ne 2. "Pemenne COOTBETCTBYIOIIMX PEAKUMH M JeNaTh BBIBOABI Ha UX | BuEmmoTexa 11(0)%4
19 SKCHCPUMCHTAIILHBIX 337141 110 TCME ocHose. CnenoBaTh IpaBullaM IOJIb30BaHMS XUMHUYECKOH | hitps://myschool.edu.ru/
«Merannpn” nocynoil u naboparopHeiM obopynoBaHueMm. [IpoBoauthb
BBIUMCIICHUS O YPAaBHEHUSM XHMHUYECKHX PEaKIIHi.
CaMoCTOsATENIbHO IJIAHUPOBATh U OCYIIECTBIISITH CBOIO
MMO3HABATEIFHYIO JICATEIBHOCTh, IMPUHUMATh AKTHBHOC
ydacTue B TPYIIIOBOM yueOHON e TENbHOCTH.
Hewmeraiuibl, ux 1osoxeHue B PackpbIBaTh CMBICT W3y4aeMbIX TOHSTHHA (BBIICIATH WX
20 I[Tepronuyueckoit CHCTEME XUMHIECKUX XapakTepHbIE NMPU3HAKK) M TPUMEHATH 3TH MOHATHs 1pu | bubmroreka [JOK
snemenToB JI. . Menneneesa n OIKMCAHHMU COCTaBa M CTPOEHMs BELIECTB, I 00bscHeHMs | https://myschool.edu.ru/
0COOEHHOCTH CTPOEHUS aTOMOB OTAENbHbIX (akToB U sBiIeHUH. OOBACHATH oO0mmue
dusnyeckre CBOMCTBA HEMETAILIORB. 3daKOHOMCPHOCTH B U3MCHCHHNU CBOMCTB HEMETAJIJIOB U UX
21 AJ'IJ'IOTpOHI/IH HEMETAaJIJIOB (Ha nmpuMepe COCI[I/IHCHI/Iﬁ C y‘IéTOM CTpOCHHA MX aTOMOB U ITOJIOKCHHA EtI;I;;SJI/I//II(I):/eSI:EOLO[]OeId{u o/
KHCJI0POJa, CEPBI, q)oc(i)opa u yrﬂepoﬂa) B HepHOHquCKOﬁ CUCTEMEC XUMHUYCCKHUX 3JICMCHTOB H . - - -
” XUMHYECKHE CBOMCTBA raJlOr€HOB, CEPhI U Menpeneesa. XuapaKTGPHSOBaTI’ (omicbiBats) o?mne bubmmoreka [IOK
T — XUMHYECKHE CBOMCTBA HEMETAIIOB, HX B@KHOHIINX | 1o /imvschool.edu.ru/
XUMHYECKHE CBOMCTBA a30Ta, (hocodpa u COGHHHGHI:IH’ TOATBEPIAAT 910 OTHcanie HpHMepaMUH bubmuoreka [IOK
23 . YPaBHCHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITHI.
HUX COEIMHEHNN . | https://myschool.edu.ru/
- XapakTepu30BaTh BIUSHUE HEMETAUIOB M UX COCIMHCHHMA
24 XHMIECKHE CBOMCTBA YIIIEpO/a, Ha JKMBble OPraHW3MBL OIMCHIBATh mpuMeHemne | DHOIMOTeKa [IOK
KPEMHUS M MX COeAMHEHUH pa3IMYHBIX  OOJNACTAX  MPAKTHYECKOW  JICSITEIIbHOCTH https://myschool.edu.ru/
25 IIpuMenenne Ba)KHENIINX HEMETAIIIIOB U yenoBeka. lcronbs30Barh €CTECTBEHHO-HAYYHBIE METOJIbI bubnnoreka [IOK
UX COEIMHEHUM NO3HaHUA — MpOBeAeHUe, HaOmogeHHe W omnucanue | https:/myschool.edu.ru/
26 O060011IeHNE U CUCTEMATU3aLUs 3HAHUH I10 XUMHMYECKOIO  DKCIEPUMEHTa  (JIEMOHCTpalMOHHbIe M | bubanoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Teme «HemeTannely. Beruncienus no
YPaBHCHHUAM XHUMHUYCCKUX peaKHI/Iﬁ nu
TCPMOXHUMHYCCKUC paC‘IéTBI

[Ipaktuyeckas pabora Ne 3. «Pemenune

nabopaTopHbIC OTIBITHI, MPaKTUYECKUE padoThI).
[IpencraBisaTh pe3ylbTaThl XUMUYECKOTO 3KCIIEPUMEHTA B
(dbopMe 3anmucu ypaBHEHUI COOTBETCTBYIOIIUX PEAKIMHA U

ACJIaTb BbBIBOJABI Ha HX OCHOBC. CJ'IGI[OBaTL IIpaBuJIaM

https://myschool.edu.ru/

27 SKCTIEPUMEHTATBHBIX 337124 TI0 TEMe MOMB30BAHMA XHMHYECKOH mocymoii u maGoparopupm | DHOMOTEKa [IOK
"HemeTauier™» obopynoBanueMm. [IpoBOIUTH BHIYHCICHUS TI0 YPAaBHEHUSIM https://myschool.edu.ru/
XUMHUYECKHX peakuui. CaMOCTOSTENbHO IUIAHUPOBATH U
KoHtpounbHas paboTa 1o temMam OCYWIECTBJIATH  CBOIO  MO3HABATENBHYIO  NIEATENBHOCTD; | BuGmmoreka LIOK
28 «Mertamib» u «Hemeramibn NPUHAMATH AKTUBHOC YYacTHE B IPYNIOBOH Y4eOHOH |  hitps:/myschool.edu.ru/
NEeATENbHOCTH
Heoprannueckue u opraHndeckue IlonTBepKaaTh  CyIIECTBOBAHME TI'€HETHUYECKOW  CBS3H
29 kucaotel. Heoprannueckue u MEXJy HEOPraHWYECKHMHU BELIECTBAMH  C IIOMOIBIO bubmmorexa OK
. . https://myschool.edu.ru/
OpraHUYEeCKHE OCHOBAHMS YpPaBHEHUH COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIUIL.
PackppiBaTh CyIIHOCTh OKHCIMTEIbHOBOCCTAHOBUTEIBHBIX
AM}OTEPHBIE HEOPraHUYECKUE U peakuil  MOCPEACTBOM  COCTAaBJIEHUS  BJIEKTPOHHOIO

30 opraHuydeckue coeauHenus. [ enernueckas Oananca 9TUX peaKiuii. [IpoBomuTh peaknuny, | bubnuoreka [{OK
CBSI3b HEOPraHUYECKHUX U OPraHUIECKUX TOATBEPXKIAIONINE XaPAKTEPHBIC CBOMCTBA M3Y4aeMbIX | https:/myschool.edu.ru/
BEIIECTB BEILLIECTB, pACIO3HAaBaTb OMNbBITHBIM IYTEM  AHUOHBI,

MIPUCYTCTBYIOILIKME B BOAHBIX PACTBOpax.
Pa3zgen 3. XumMus u :ku3ab 4 94
Ponb xumun B obecrieyeHnn PackppiBaTh pojib XMMUM B pELIEHUHM SHEPIETUUYECKUX,

31 HKOJIOTMYECKOM, IHEPTreTUIECKOMN U CBHIPBEBBIX M OKOJIOTMYECKHX TpoOieM denoBedecTBa, | bubmmorexa [JOK
NUIIEBOW 0€30MaCHOCTH, Pa3BUTHU OIMCBIBATH OCHOBHBIC HAIPABICHUS Pa3BUTUA XUMHUUYECKOU | https://myschool.edu.ru/
MEULUHBI HaykKd U TexHojoruu. [IpumeHsTh mpaBmiia 6e30MacHOTO
[peacrabiieHus 06 OBIMX HAYYHBIX oOpaimieHuss ¢  BEIIECTBAMU,  HCIONB3YEMBIMU B

3 NPHHIMIAX TPOMBIILIEHHOTO IOy eH s NOBCEHEBHOH KM3HHM, TpaBWiIa NoBeieHHs B nensx | bHoamorexa [OK
BaKHEHIINX BEIIECTB cOepEKEHIS 37I0POBbS W OKpYKAfoIIei PHpoHoii cpenpr; | Lps://myschool.edu.ru/

[IOHMMAaTh Bpex (OMACHOCTh) BO3AEUCTBUS HA IKUBBIC
33 Yenosek B MUpe BELIECTB U MATEPHAJIOB OpTraHU3MBbI gniea(eneHHHx B)GIIIGC’;IS CMBICJI TIOKa3aTes Bubmaoreta LIOK
https://myschool.edu.ru/
[TIK, nosicHATh Ha NpUMeEpax CHOCOObl YMEHbBIICHUS U
IIPEIOTBPAIICHUS ux BPE/IHOTO BO3/IEHCTBUSL.
34 XUMUS H 310POBbE YETOBEKA AHaIM3MPOBaTh ¥ KPUTHYECKH OICHMBATH HMH(OPMAIIHIO, Bubmorexa [IOK

CBA3aHHYKO C XMMHUUYCCKUMHU IIPOLCCCAMU U UX BIHUIHHUEM
Ha  COCTOsAHHUC Oprx(anmeﬁ CpCIbl. Hcnonp3oBarh

https://myschool.edu.ru/
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https://myschool.edu.ru/

MONlyYeHHBbIE 3HAaHUS M TMpelacTaBieHuss o cdepax
NEeSITeIbHOCTH, CBSI3aHHBIX C HAyKOW M COBPEMEHHBIMH
TEXHOJIOTHSIMHM, KaK OCHOBY [UIsl OPUEHTAIlMH B BHIOOpE
cBoeil  Oyaymeil mpodecCHOHANBHON  AEATEeIbHOCTH.
[TpuHuMaTe ydactue B 00CYXJIeHUU MPoOIeM XUMHUYECKOM
M DKOJOTMYECKOW  HAampaBIICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYI0 TO3MIMIO TIO TpoliieMe U Tpemiarath
BO3MOJKHBIC ITyTH €€ PeIICHHS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IIPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYHEHUKA

» Xumus, 11 kmace/ I'abpuensa O.C., O61mecTBO ¢ OrpaHuYeHHON
0TBETCTBEHHOCTHIO « [PODA»; AkiinonepHoe oomectso «M3narenscTBo
«IIpocsemenne»

Beenure BapuaHT

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIS

Beenure 1. O.C.I'abpuenss, I.I"JIsicoBa «Xumus Meroaudeckoe nmocodue —
0a30BbIil ypoBeHb» - M.: JIpoda 2022 roj.
2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XMMHUs B TECTax, 3aj1a4ax,
ynpaxkHenusx. 11 kmace» — M.: [Ipoda, 2023 rox.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KonTponbHbie 1 TpoBepouHbie padoThl K yueOHuKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Beaenckas «Xumus 11 kmacc:
Hacronpnas kaura ais yuurens». Yacts 1 — M.: JIpoda, 2019 rox.
5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 kiacc:
Hacronpnas kaura ais yuurens». Yacts 2 — M.: JIpoda, 2022 rog.
6. O.C.I'abpuensn, I1.B.Pemeros, U.I.OctpoymoBa «3agauu o XuMuu u
crocoObI ux pemenus» - M.: «JIpoday», 2021rox.
7. B.I. lenucoBa «Xumus 11 kiacc moypouHble MIaHbl IO Y4€OHUKY
O.C.I'abpuemnsna, I'.I.JIbicoBoit» - Bonrorpan» Yuurens 2018rog.
8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInnko «Tectel mo xumuu 11 ximacey, - M.
Ox3amen, 2019r.
9.9. O.C.I'abpuensia, .I.ocTpoymMOB « XUMHUYECKHUI SKCIIEPUMEHT B IIIKOJIC

11 xmacey; - M.: lpoda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

Beenure Bemutemannasiehttp://www.chemnet.ru ['azeta « Xumus» u cait
IS yauTenst «S Uy Ha YpOK XUMUNY)

http://him.1september.ru Equnas xomrexius LIOP: [IpenmeTHast KommeKius
«XHUMHUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIC
skcniepuMeHThl: xumusi. Komnekuus Poccuiickoro o6meobpazoBaTeasHOTO
nopTana

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnmuxbepoBoii

http://www alhimik.ru Bcepoccuiickast omumIiiasa MKOIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opraaudeckast XuMUs: JJICKTPOHHBIN YICOHUK IS
CpPEIHEH MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITEII KOJUTSHK: XUMUS
http://www.chemistry.ru JlucraHnoHHas OTMMITHAIA 110 XHMHH:

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHBINA MPOEKT
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