


MNOSCHUTEJIbBHAS 3AIIMCKA

[IporpamMma no xMMHM Ha YpOBHE CpelHEro oo1ero oopazoBanus pazpadoTaHa Ha OCHOBE
®enepanpHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanmnu B Poccuiickoit Denepanum,
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHs (enepalbHOW 00pa30BaTEIbHOM MPOrPaMMBbl CPETHETO
obmrero o6pasoBanus (POIT COO), mpencraBieHHbIXx B DeaeparbHOM TOCYIapCTBEHHOM
oOpazoBatenbHOM cTanaapre COO, ¢ yuérom Konuenuuu npenonaBanus ydeOHOTO IMpeaMera
«XuMus» B 00paszoBaTenbHbIX opraHuzanusx Poccuiickoit denepauuu, peaau3yrOmUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMBbl, ¥ OCHOBHBIX IOJOXEHUH «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccwiickoit ®enepanmu Ha mnepuox g0 2025 roma» (Pacmopspkenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOoTKe MpOrpaMMbl IO XHUMHH, K OIpPEIeIICHUI0 o0mei
cTpaterul 0OydeHHsl, BOCIIUTAHHUS U PA3BUTHS OOYJAIONIMXCSl CPEACTBAMHU YI€OHOTO TpeaMeTa
«Xumusa» 1t 11 kinaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHUENTyanbHble nojoxeHuss GIrOC
COO o B3auM00OYCIIOBIICHHOCTHU IIEJI€H, COMEpKaHusl, pe3yIbTaTOB O0y4eHUsI U TpeOOBaHUH K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe o00pa3oBaHue, TIOJy4aeMO€ BbIIYCKHMKaMH  oOlieo0pa3oBaTeabHON
OpraHu3aliy, SBISETCS HEOThEMIIEMOHW YacThio HX oOpasoBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONIMM JTAllOM pPEANM3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX MEIOCTHONH CHCTEME XHMHYECKOro 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TIPUPOJIBI, (POPMUPOBAHKSI MHPOBO33PEHHSI M OOIIEH KyabTYphI
YeJoBeKa, a TaKKe OHKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBI0 H
NpUPOJHON cpene. Peanmsyercs xuMudeckoe oOpazoBaHHe OOYJarONIMXCsl HA YPOBHE CPEIHETO
oOuiero oO6pazoBaHusl CpeACTBaMHM y4eOHOro mpeamera «XUMUS», COJEp)KaHUE U MOCTPOEHHUE
KOTOPOTO OMNpEIeNieHbl B IMPOrpaMMe MO XHMHUHU C Y4YETOM CIEHU(PUKH HAyKH XHUMUH, €€
3HAYCHUS B MIO3HAHUH MPUPOJIBI U B MATEPHAIHLHOM )KM3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX
1eNeil ¥ MPUHIUIIOB, XapaKTepPHU3YIOINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEITHETO OO0IIero
oOpazoBanus B Poccuiickoit denepanuu.

XuUMUS KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0COOYIO POJIb B COBPEMEHHON
[UBWIIM3ALNY, B CO3JJAaHMH HOBOW 0a3bl MaTepHabHOW KylnbTypbl. OHa BHOCHT CBOH BKJIJ B
(dbopMHEpOBaHKE PAIIMOHAIILHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHUE I[EIOCTHOTO MPEACTaBICHUS
00 OKpY)XaroIeM MUpPE KaK O e€IUHCTBE MPUPOJIBI U YEI0BEKa, KOTOpoe (OPMHUPYETCS] B XUMUHU
Ha OCHOBE MMOHMMAaHHS BEUIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHPA, OCO3HAHUS B3aUMOCBS3H
MEX]Ty CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMHU 00JIaCTSMU IPUMEHECHUS.

TecHO B3aWMOJEHCTBYSI C JPYIHMH €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOHN KYJIbTYpbl, HEOOXOJAWMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaXJ0ro wieHa oOmecTBa. COBpeMEeHHas XUMUSI KaK HayKa CO3HJaTeNlbHasl, KaKk HayKa
BBICOKMX TEXHOJOTHH HampaBlieHa Ha PEIICHHE III00ATbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJOTHYECKON O€30MacHOCTH U
OXpaHBbI 3/I0POBBSI.

B coorBercTBMM ¢ 0OOmIMMHM LENSIMM M IPUHLKNAMU CPEIHEro OOIIero oOpa3oBaHUS
comepkanue npeaMera «Xumus» (11 kimaccel, 0a30BbI ypOBEHb M3YYCHHsS) OPUSHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO TMOJITOTOBKY OOYyYaromuxcs, HEOOXOAMMYIO UM ISt
BBIPA0OTKH MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIIOYCHHS B JKHU3Hb COIIMYMA,
MPOJOJDKEHHS 00pa30BaHuUs B pa3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBisromuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMmus» 1 «O0mas 1 HeopraHMYEcKasi XUMHS», OCHOBHBIM KOMIIOHEHTOM COZAEPIKaHUS KOTOPBIX



SIBJISIFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPraHMUYECKOH XMMUH (C BKITFOUCHHEM
3HAHWI U3 OOIIeH XUMHH) U OpraHMYecKoi XuMuu. POopMHUpPOBAHUE TAHHON CHCTEMbI 3HAHUMN
IpU W3YYEHHUU NpeaMeTa O0O0ecleyuBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOT0oOpa3us
BEIIECTB Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa coaepx)aHus KypcoB — «Opranudeckas XuMusi» U «O011ast 1 HeopraHudeckast
XUMHS» chOpMUpOBaHa B MPOTrpamMMe MO XMMHM Ha OCHOBE CHCTEMHOTO IMOJAX0/1a K U3yYEHUIO
yueOHOro marepuana U OOYCJIOBJI€HAa HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OnpeAeNEéHHbIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYeCKON XHWMHUU BEILIECTBa
paccMaTpUBAIOTCA Ha YPOBHE KJIACCUYECKON TEOPUM CTPOCHUS OPraHMYECKUX COEIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEJICTaBICHUM O CTPOEHUU BEIIECTB.
Ceenenusi 00 u3ydyaeMbIX B Kypce€ BEILECTBax JArOTCSl B Pa3BUTHH — OT YIJIEBOJOPOIOB /0
CIIOXHBIX OMOJIOTHYECKH AaKTHBHBIX COEAMHEHUHA. B Kypce opraHuueckoil XMMUU MOIY4arOT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOrO 0OIIero o0Opa3oBaHus I€pBOHAYaJIbHBIC
MIPEJICTaBJICHUS] O XUMUYECKON CBS3H, KJIAaCCU(PUKAMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKINU.

[lox HOBBIM YrjoM 3peHus B IpeaMere «XuMmus» 0a3z0BOro ypoBHS paccMaTpUBAETCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETHUECKUH MaTepuan u
(akToJIOrMUecKre CBEJCHUS O BEUIECTBAX W XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XMMHUs» 00ydaroIuMcs MPeJOCTaBIsAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJIO0JIOTMYECKUX MMO3UIINH,
riy0’ke TMOHATh HMCTOPUYECKOE H3MEHEHUEe (YHKIUH 3TOro 3akoHa — OT oOoOmarouieit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE 0 XUMUUYECKUX PEAKIMSIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnosHsercs B Kypce 11 knacca aneMeHTaMu cofiepKaHusl, UMEIOLUIUMH KyJIbTYpPOJIOTHUECKUH 1
MPUKIAIHON XapakTep. JTU 3HaHUS COCOOCTBYIOT OHMMAHUIO B3aUMOCBSI3U XUMUH C JPYTUMU
HayKaMM, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM U NMPAKTUYECKOW IESITEIbHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIHUTAaHUIO YBAKEHUS K INPOLIECCY TBOpUECTBa B O0O0JAaCTH TEOpUU U
MPaKTUYECKUX MPUIOKEHUN XUMHH, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAUUMBIX IMpoOjeMax, CBSI3aHHBIX C XHUMHEHW, KPUTHUECKH OCMBICIUBATH
UHGOpPMAIMIO M TIPUMEHATh €€ il MOTIOJHEHHUS 3HAHWH, PEIICHUS WHTEIUICKTYaJbHBIX M
AKCIEPUMEHTAJIbHBIX MCCIIE0BAaTENbCKUX 3aJady. B 1enom coaepkaHue yuyeOHOro mnpenMera
«XUMHUS» JTaHHOTO YpPOBHS H3y4€HHUS OPUEHTHPOBAHO Ha (OpMHpOBaHHE y OOYydarOIIHUXCS
MHUPOBO33PEHYECKON OCHOBBI Uil TIOHUMaHHs (HIOCO(CKUX HIEH, TaKuX KaK. MaTepHabHOE
€IMHCTBO HEOPraHMYECKOT0 W OPraHMYECKOro MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HX
COCTAaBOM U CTPOCHHEM, IT03HABAEMOCTh IPUPOJIHBIX ABJICHUHN MyTEM AKCIEPHUMEHTA U PELICHUS
IIPOTUBOPEUYUIN MEXKIY HOBBIMH (DaKTaMU M TEOPETHUECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIU
XUMHH B PEUICHUM SKOJIOTMYECKUX IpoOisieM, a Takxke MpoOsieM cOepeXeHHsl IHEPreTHUECKUX
PECYpCOB, ChIPbs, CO3aHUSI HOBBIX TEXHOJOTUN U MAaTEPHAJIOB.

B mnane pemieHust 3amad4  BOCIUTAHUWS, PAa3BUTHS M COLHAIM3AIMH  OOYYaOLIHXCS
IPUHATBHIE MPOTPAaMMOM MO XUMHUHU MOJXOAbl K OINPEAEICHUIO COJAEP)KaHHS U IMOCTPOEHUS
peaMeTa npeaycMaTpuBaroT (GOpPMUPOBAHME YHHBEPCAJIbHBIX YUEOHBIX NEHCTBHM, MMEIOIIMX
0a30BO€ 3HAUYEHHUE I PA3IMUYHbIX BUJIOB JESATENbHOCTH. peLIeHUs Ipo0JieM, IOUCKaA, aHATIU3a U
00paboTKH HMHpOpMALMY, HEOOXOJUMBIX JJIsI TNPUOOPETEHHsS OMNbITa IPAKTUYECKOW U
UCCIIEIOBATENIbCKON AESTEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.



B npaxTuke npenogaBaHus XUMHUH Kak Ha ypOBHE OCHOBHOTO 0011ero 0Opa3oBaHus, TaK U
Ha YpOBHE cpeaHero oOmiero o0pa3oBaHUs, TMpPU  OMNpPENEICHUH  COJEpKaTelbHOU
XapaKTEePUCTHKU TIEJIeH H3yYeHHUs TMpeAMEeTa HaANpPaBJICHHUEM TIEPBOCTENICHHOW 3HAYMMOCTU
TPAOUIIMOHHO TpHU3HAETCA (POPMHUPOBAHHE OCHOB XHMHYECKOM HAyKH Kak o0nactu
COBPEMEHHOI0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEeSATENbHOCTH YEJIOBEKa U KaK OJIHOrO W3
KOMITOHCHTOB MHPOBOW KyIbTYyphl. C METOAMYCCKOW TOYKM 3PEHUS TaKOW TOIXOA K
OTIpeICNICHUIO LIeNIel N3YUeHUs IIPEeIMeETa SIBJISIETCS BIIOJIHE ONPABJAAHHBIM.

CormacHO JaHHOW TOYKE 3pEHUS TVIABHBIMHU IEJSIMH H3YYCHHS TpeaMeTa «XHUMHUS» Ha
6a30BoM ypoBHE B 11 kacce sSBISAIOTCS:

dbopMHUpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHWH KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSATHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TCOPUM XWMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYINIHOCTH JIOCTYIHBIX OO0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS;

dbopMupoOBaHHE M Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIUi, HEeOOXOIUMBIX IS IPHOOPETECHUS YMEHHI OPUEHTUPOBATHCS B
MUpPE BEIICCTB M XUMUYCCKHUX SBJICHUH, UMEIOIIMX MECTO B MPUPOJIC, B IPAKTHUECKON U
MMOBCEIHEBHOM KU3HH,

pa3BUTHE YMEHHUH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJIEHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJIGHHEM IMpaBuil 0€30MacHOro
oOpalreHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copep:karenbHas XapakTEepUCTUKA LIeJed U 3a7ay U3y4yeHus MpeiMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MIPHOPHUTETAMHU
B cHUCTeMe cpemHero ooOmero oOpazoBaHusi. CeronHs B TPENOJAaBaHUM XHUMHUU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIEpKaHus OOydeHws,
OpPUEHTHUPOBAHHONW Ha TOATOTOBKY BBIYCKHHKAa 0O0II€00pa3oBaTeIbHON  OpraHU3allly,
BJIQJICIOIIETO HE HA0OpOM 3HAHWM, a (PYHKIIMOHAIBLHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSMHU aKTUBHOTO TIOJNYYCHHsI 3HAHUH W NMPUMEHEHUS WX B PEATBbHOW KU3HU JUIS PEIICHUS
MPAKTHUYECKUX 3a/1a4.

B cBia3n ¢ 3TMM TpW W3YYeHHH TpeaMeTa «XHMHS» JIOMUHHUPYIOIIEe 3HAYCHUE
MpUOOPETAIOT TaKKe IIEJIU U 33/1a4H, KaK:

aganTamus  OOy4arolmuXcsi K  YCIOBHSIM  JMHAMHYHO  Pa3BHBAIOIIETOCS  MHPA,
(dbopMHpOBaHNE WHTEIUICKTYaJIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K CamMo0OOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITCILHOMY TPUHSATHIO TPAMOTHBIX PEHNICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYaOIIUXCSA KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIHH),
MMEIOIINX YHUBEPCATbHOE 3HAUCHHUE I PA3IUYHBIX BUIOB JCSATEILHOCTH: PEIICHUS MPOOIIeM,
MOWCKa, aHanmm3a W o00paboTku WHGOpMANUU, HEOOXOIUMBIX ISl MPHOOPETEHUsS OIbITa
NESTEIHbHOCTH, KOTOpasi 3aHUMAaeT BaXXHOE MECTO B MO3HAHWM XMMHH, a TaKXK€ JUISI OLEHKH C
MO3UIINI IKOJIOTHYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHM3M YeJIOBEKa U IPUPOJIHYIO Cpeay;

pa3BUTHE MMO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyarouxcs: CIOCOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUM C KU3HCHHBIMH NOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHBIE WH(OPMAITMOHHBIE
TEXHOJIOTUH JIJIS TIOMCKA U aHAJIM3a YIeOHOW ¥ HAyYHO-TIOMYJISIPHOU HHPOPMAIIMH XUMUIECKOTO
COJIepKaHus;



(dbopMHUpOBaHHE U PA3BUTHE y 00YUAIONIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJTIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUH U TMIPOBEICHUN XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE Yy OOyYarommxcs YOKIEHHOCTH B TyMaHHUCTHYECKOW HAIPaBICHHOCTH
XUMHM, €€ BaXHOW poOIM B  pElIeHUH [I00aNbHBIX MHpoOJeM  palloHaIbHOIO
MIPUPOJIOTIONIE30BAHMS, TOTIOJIHEHHUSI YHEPTreTUYECKHX PECypCOB M COXPAaHEHUS IPUPOJTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHS K TPHUPONE H CBOEMY
3JI0OPOBBIO, & TAK)KE MPHOOPETEHHUS OIBITA MCIIOJIHF30BAHUS MMOJYIYCHHBIX 3HAHUHN NIl IPUHSTHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHHSIMU.

B yueGHOM mane cpemHero oOmiero o0pa3oBaHusl MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEJIMETHOMN 00sacTn «ECTeCTBeHHO-HAYYHBIEC TPEIMETHIY.

OOmiee ynciio 4acoB, OTBEACHHBIX Ul M3YYCHHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obiero obpasoBanus, cocrapiser 68 ugacos: B 10 kinacce — 34 yaca (1 gac B Henemo), B 11
kiacce — 34 vaca (1 vac B Hezelno).



COJAEP/KAHUE OBYYEHUA
11 KJIACC
OBLIAA N HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHMHU

XuMudeckuit snaemMeHT. AtoM. Snmpo aroma, HW30TOMBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOTYPOBHU. ATOMHBIC OpOUTanH, S-, p-, d- anmeMeHThl. OCOOCHHOCTH
pacnpezesieHus] 3JeKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DeKTpoHHask KOHPUTypalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoamueckass cucrema xumMuueckux osiemeHtoB [ U.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHAa U Ilepuoanyeckoil CHUCTEMBI XUMHUYECKHX
anemenToB JI. Y. MenzaeneeBa ¢ COBpEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XMMHUUYECKUX JIEMEHTOB U 00pa3yeMblX UMU MIPOCTHIX U CIOKHBIX BEIIECTB
0 Tpynnam M nepuojiaM. 3HadeHHe MepUOoJNUYECKOro 3aKOHA B Pa3BUTUHU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBsi3u (KOBaJICHTHAs
HETMOJISIPHAST W TOJSIpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl 00pa30BaHUS KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BalneHTHOCTS.
DnexTpooTpuLaTesIbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO W HEMOJIEKYISIPHOIO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BeUIeCTBA. THIbI KPUCTAJUIMUECKUX pEHIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOUN PEHIETKH.

[lonsATHE O AUCHEpCHBIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOpBL. MaccoBas 101
BEII[ECTBA B PACTBOPE.

Knaccudukanuss Heopranmueckux coeauHeHui. HomeHknarypa HeopraHuyecKux
BellEeCTB. ['eHeTnueckas CBs3b HEOPraHWYECKHUX BEIIECTB, MNPUHAMICKANMUX K PANTUYHBIM
KJIaCCaM.

Xumudeckas peakuus. Kimaccupukanuss XAMHUYECKHUX pEaKIHMid B HEOPTaHMYECKOW W
OpPraHMYEeCKON XMMUU. 3aKOH COXPaHEHMsI MAacChl BEILIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS
SHEPrUM NPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTb OT pPa3inyHbIX (akTopoB. OOpaTUMble pPEaKIMH.
Xumudeckoe paBHoBecue. DakTOpbI, BIUAIOIMIME HA COCTOSHHE XUMHUYECKOI'O PaBHOBECHS.
[Tpunnun Jle Hlarense.

OnekrponuTtnueckas auccouuanus. CuiabHble U cinadble 37eKTpoiauTsl. Cpena BOAHBIX
PacTBOPOB BEUIECTB: KHCIIasA, HEUTpalbHas, IIEJI0OYHAs.

OKHCIUTETBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

OKCHEepUMEHTAJIbHBIE METOJbl M3YUEHHUS BEIIECTB M WX MPEBPAILEHUI: JEMOHCTPALIUS
tabmun «llepuonumyeckas cucrema xumudeckux snemeHToB J[. M. MenpaeneeBa», u3yueHue
MoJeNnell KPUCTAIUIMUECKUX pEeIETOK, HAOMIOJEHHE M ONHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joKeHHE MEPOKCHAa BOJOPOJAa B HPUCYTCTBUHM KaTalM3aToOpa,
OIIPENIEIICHUE CpPEeIbl PACTBOPOB BEIIECTB C MOMOILIBIO YHHUBEPCAIBHOIO WHAMKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEICHHE MPAKTUYECKOW paboThl «BiusHHE pa3iuyHbIX (AKTOPOB Ha
CKOpPOCTh XUMHYECKON PEaAKIIUN».

Pacuérnble 3anaun.

PacuéTel 0 ypaBHEHUSAM XMMHUYECKHUX PEAKLUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHNEM IOHSTHS «MaccoBas J0JIsl BEIIECTBa.

Heoprannueckasi xumus



Hemeramnsl. Ilomoxxenne HemeramioB B llepuoanueckoid cucTeME  XUMHUYECKUX
anemeHToB JI. WI. MeHneneeBa M OCOOCHHOCTH CTPOCHHUS aTOMOB. (DU3HYECKHUE CBOWCTBA
HEMETAJUIOB. AJUTOTPOITUS HEMETAIIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yriaepoa).

XUMHUECKUE CBOMCTBA BAKHEHIINX HEMETAUTOB (rajJoreHoB, cepbl, a3ora, (docdopa,
yIJIepo/ia U KPEMHHSI) M UX COeMHEHHH (OKCUIOB, KUCIOPOICOAEPIKAIIMX KHCIOT, BOJIOPOTHBIX
COC/IMHCHUH).

[IprMmeHeHre BaXKHENIINX HEMETAIJIOB U UX COEAUHEHUN.

Meramisl. [lonoxenne metaioB B lleproaudyeckoi cucteMe XMMHYECKHUX JIEMEHTOB /l.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHHMSI JIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUM pAJ HANpPsDKEHUN
METaJJIOB.

XUMHUYECKHE CBOWCTBA B@KHEHINNX METAIOB (HATpUil, KalWid, KaJIbIUH, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJI€30, ME/Ib) U UX COCTHHEHUH.

OOb1ue cnocoObl NoAy4YeHHs MeTauioB. [IpuMeHenne MeTaioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHbIE METOJbl H3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUN: H3ydyeHUe
KoJuleKuMu «MeTajuibl M CIUIaBbl», OOpa3loB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aja4, HaO/IOJleHWe MW ONMCAHWE JEMOHCTPAallMOHHBIX M  JIAOOpaTOpPHBIX  ONBITOB
(B3anMozelicTBUE THUJPOKCHIA AJOMUHUS C pacTBOpaMH KHCJIOT W IIEN0Yel, KaueCTBEHHbIE
pEaKIK Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3anaum.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMU BeHiecTB, pacyérsl Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOJIYKTOB PEAKIINH, €CITH OJTHO U3 BEIICCTB HMEET IPUMECH.

Xumus 4 )KU3Hb

Ponps xumuu B 00ecTiedeHNH YKOJOTUYECKOM, SHEPTETUIECKON U MUIEBON 0€30TacHOCTH,
pa3BUTHM MeauluHbL. [loHSATHE O Hay4YHBIX METOAAaxX IIO3HAHMS BELIECTB M XUMHUYECKHX
peaKuuii.

[IpencraBinenust 00 O0OMMX HAaydyHBIX NPHUHLIMIAX T[POMBIIUIEHHOTO TOJIY4EHUs
BOKHEHUIIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUajOB. Ba)KHEHIIME CTPOUTENbHbIE MaTepHallbl,
KOHCTPYKIMOHHbIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTephayibl ISl 3JIEKTPOHUKH,
HAaHOMAaTepHaJlbl, OPraHUUYECKHE U MUHEPATIbHBIE y100pEHUSI.

XuMHSI U 3/I0pOBbE YEJIOBEKA: IpaBUJIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaTos,
IpaBmia 6€30MaCHOTO UCIOIb30BaHUS MPENapaToB ObITOBON XMMHHU B ITOBCEAHEBHOM KU3HMU.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MpU U3y4EeHUH OOIEeN M HEOPraHU4YeCKONH XMMHUU B
11 xnacce ocymIecTBIsSETCS Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U NOHSATHUM, SBISAIOIUXCS CUCTEMHBIMU JUIS OTJEIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE IOHSTHSA. HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJuW3,  CHHTE3,  Kiaccu(uKamus,  TNEePUOAWYHOCTb,  HAONIOJCHUE,  DKCIIEPHMEHT,
MOJEIUPOBaHUE, U3MEPEHNUE, SIBICHHUE.

®duszuka: Marepusi, dHEprus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
paZOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKU YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.



buonorus: kierka, opraHu3M, S5KOCHUCTEMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHbI, 0OMEH BEUIECTB B OPraHU3ME.

I'eorpadus: MuHepasnbl, FOpHbIE TOPO/bI, MTOJIE3HBIE UCKOTIAEMbIE, TOIIMBO, PECYPCHI.

Texnonorus: XUMHMYECKass  MPOMBIIIJICHHOCTD, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHaoB, CEJIbCKOXO03sIIICTBEHHOE IIPOU3BO/ICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMaleBTUYEeCKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKHUX
[penapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€PUANIOB, AJIEKTPOHHAS] MPOMBILIUIEHHOCTD,
HAHOTEXHOJIOTUH.



TIJIAHUPYEMOBIE PE3VJIBTATHI OCBOEHUS ITPOT'PAMMBI 11O XMW
11 kaace
JIMYHOCTHBIE PE3YJLTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJdbTaTaM OCBOCHHS OOYJarOIIUMUCS
IporpaMM CpefHero ooIero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeToanyeckoil OCHOBOM [yl pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
MpOrpaMM CPEIHETO O0IIero 00pa3oBaHus SBISETCS CUCTEMHO-ICATEIPHOCTHBIN TTOIXO/I.

B cootBeTcTBUM € CUCTEMHO-IEATEIBHOCTHBIM MOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHHSA npeameTa «XHUMHS» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHUs
BbIJIEJICHBI CIIEAYIOIINE COCTABIISIIOIINE!

OCO3HaHWE OOYYAIOIIMMHUCSI POCCUUCKONW TPaXTAHCKOW HICHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4ue MOTHUBALIMM K 00YYEHHUIO;

LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINKA 6a30BOM HayKH XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCSI B CBOEH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHU, MPUCYLIUMHU LIEJIOCTHOM CHCTEME XHMHYECKOIO
o0pa3zoBaHus;

HaJM4ue TPABOCO3HAHMSI HKOJIOTMYECKON KyIbTypbl U CHOCOOHOCTHM CTaBUTh LIENU U
CTPOWTH KU3HECHHBIE TUIAHBI.

JInuHOCTHBIE pE3yabTaTbl OCBOCHMS IpeaMeTa «XHMHsS» JOCTUTaloTCs B EIUHCTBE
yueOHOM ¥ BOCHIUTATENIbHON JAEATEIbHOCTH B COOTBETCTBUHM C T'yMaHHUCTHYECKUMHU,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U UJ€alaMH POCCHUICKOTO
IpaXXIaHCKOTO 0O0IecTBa, MNPUHATHIMA B OOIIECTBE HOPMAMHM U NPaBWJIAMHU IOBEACHUS,
CHOCOOCTBYIOLIMMH IPOLIECCAaM CAMOIO3HAHMSI, CAMOPA3BUTHsI U HPABCTBEHHOTO CTaHOBJIEHUS
JIMYHOCTHU 00Yy4aroIIuXCsl.

JIMYHOCTHBIE PEe3y/IbTaThl OCBOCHHS MpeaMeTa «XHMHUS» OTPaKalT CHOPMHUPOBAHHOCTD
OMbITa IO3HABATEIIbHOM M MPAKTHMYECKON JESITEeNbHOCTH OOydYaloluXcs M0 pealn3aluu
MIPUHATHIX B 00ILIECTBE [IEHHOCTEH, B TOM UHCJIE B YaCTH:

1) rpazkIaHCKOr0 BOCIIMTAHMA '

OCO3HaHHUS 00yJaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEHN, YBAKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPE/ICTABICHUS] O COLMAIbHBIX HOPMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTENbHOCTH IPU CO3AaHUU YY€OHBIX NMPOEKTOB,
peneHnn y4eOHBIX U IMO3HABATEIbHBIX 33Ja4, BHITOJHEHUH XUMUYECKUX IKCTIEPUMEHTOB,

CTIIOCOOHOCTH TIOHUMATD U IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI JPYTUX
IIPU aHAJIU3€ PA3IMYHBIX BUI0B YUEOHOU JEATENLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSL

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMHH;

YBa)XEHMsI K IpOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO INPUMEHEHMS
XAMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOJCHHIA,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Ia YUEHBIX U TPAKTUKOB,;



WHTEpeca ¥ I[MO3HABATCIIBHBIX MOTHBOB B TIIOJYYCHHHW | IIOCICAYIONIEM aHAJHM3e
WH(OPMAIIHH O ITEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTCYeCTBEHHOW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOTO CO3HAHUS, 3THICCKOTO ITOBEIACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XUMHUYCCKUMH SBJICHUSAMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPATLHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH,;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJICHUE W TIOCTYIIKM CBOMX TOBAPHUINCH C TIO3MIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM H OCO3HAHKE MOCIICACTBHIA ITUX MOCTYITKOB,;

4) popMupoBaHHUSs KYJIbTYPbI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 370poBOTO U 0Oe30macHoro olpa3a >KHW3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PH3HUYECKOMY U TICHXUICCKOMY 3]I0POBBIO;

coOro/IeHns TpaBWII OE30MacHOTO OOpaIeHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATEIIBHOCTH;

MMOHWMAHHUS [EHHOCTH TMPaBWI WHIUBUAYAIBHOTO M  KOJUICKTUBHOTO 0€301acHOro
MTOBEJICHHSI B CUTYAIIUSAX, YIPOXKAIOIIHNX 37J0POBBIO H KU3HHU JTFO/ICH;

OCO3HAHMS IOCICACTBUI M HENPHUATHS BPEAHBIX MPHUBBIUEK (YIMOTpEeOICHUS alKOTOJI,
HApKOTUKOB, KypeHHUSI);

5) Tpy/10BOro BOCIIMTAHUSI:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIICIOBATEIBCKONW  JIEATSIIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUECKOM U IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHEC B PEIICHUW MPAKTHYESCKUX 337ad COMUATHHOM
HampaBJIeHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHUICCKOMY H3YYCHHI0 MPO(ECCHil pa3InIHOTO poJia, B TOM YHCIIC HA
OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMUHU,;

YBOXCHHSI K TPYLY, JIOASIM TPYyIa U pe3yIbTaTaM TPYAOBOU JESTEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWUBUIYaTbHOW TpPAaeKTOpPHH OOpa3oBaHMS,
Oyaymieit mpodeccuu M peann3anui COOCTBEHHBIX KU3HCHHBIX IUIAHOB C YYETOM JIMIHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa,

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

AKOJIOTHYECKHU TIeJIECO00PA3HOT0 OTHOIICHUS K TPUPO/JIE, KaK HCTOYHUKY CYIIECTBOBAHHUS
KU3HH Ha 3emJIe;

MOHUMAHHMSI TII00ABHOTO XapakTepa dKOJOTHICCKUX TPOOJIeM, BIUSHUS YKOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COLIMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUS BOTIPOCOB
PaIMOHATILHOTO MTPUPOIOIIOIE30BAHHS;

AKTUBHOTO HETIPUATHS JICHCTBHUH, MPHHOCSIIMX BpPEI OKPYXKAIOIICH MPHPOIHON cpeje,
YMEHHS TPOTHO3HPOBATh HEOIATOTPUATHBIC SKOJIOTHYCCKHE MOCICICTBUS IPEIITPHHIMACMBIX
JNEUCTBUN U NMPEAOTBPAILATH UX;

HAIAYUS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, DKOJIOTHYECKON KYIBTYpPHI, OIBITA
JCSTETLHOCTH ~ JKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B
MMO3HABATEIILHON, KOMMYHUKATUBHOW U COIMAIILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTHUBOCTOSATH UICOJIOTHH XeMO(oOuH;

7) HEeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBCHHOM MPAKTUKH;



MOHUMaHUS crenuuKd XMMUM Kak HayKH, OCO3HaHHUA €€ poju B (HOpPMHUPOBAHHUH
PaIMOHAJILHOTO HAYYHOI'0 MBIIUIEHHMS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHHS 00 OKpYy’KaroleM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnH MpodsIeM COXpaHEHUs TPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM LMBUIIM3ALMU. B €€
I'YMaHUCTUYECKOW HAINpaBJICHHOCTH U BaKHOW POJM B CO3/JaHHMU HOBOW 0a3zbl MaTepuUaIbHOMN
KYJIBTYpbI, PELIEHUH I100AIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M HKOJIOTMYECKOl Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrevyeHny yCIOBUM yCHEIIHOTO TPYyla U SKOJIOTMYECKU KOM(POPTHON KU3HU KaXKIOro dJieHa
oOmrecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH. TIOHMMAaHUs CYIIHOCTH METOJOB II03HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS IJIs
aHaiu3a U OOBSICHEHHUs SIBJICHHM OKpPYKAIOLIEro MHUpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUsI JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYyYHbIX (DAKTOB ¥ MMEIOIIMXCS IaHHBIX
C LIEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHHs IpobiieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLHsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEI0BATEIBCKON AEATENbHOCTH,

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUI0 M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM IO XUMHUH B COOTBETCTBUH C >KM3HECHHBIMU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iIMyHBIX cdepax mnpodeccuoHaTbHON
NEeSATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE Pe3yNbTaThl OCBOCHHS Yy4eOHOrO mpeaMeTa «XUMHUS» Ha YPOBHE
cpenHero o0miero 00pa3oBaHus BKIIOYAIOT!

3HaYMMBbIE NI (OPMHPOBAHMS MHUPOBO33PEHHUST OOYJAIOIIUXCS MEXKIUCIUILTTHAPHBIC
(MeXnpeaMeTHbIE) 00IIeHaAYYHbIE TTOHATHS, OTPAXKAOIIHE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
u CHGIII/I(i)I/IKy MCTOAOB IMO3HAHUS, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HayKax (MaTepm{, BCIICCTBO,
OHEprus, ABJICHHC, IMPOLICCC, CUCTEMA, Hay‘lHBIﬁ q)aKT, IMPUHIMII, TUIIOTE34a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHS, UCCIICI0BaHUE, HAOIOIEHUE, U3MEPEHHUE, SIKCIIEPUMEHT U JAPYIHUe);

YHUBEpCAIbHBIE yueOHbIe JIEUCTBUS (mo3HaBaTenbHbIC, KOMMYHHUKaTHUBHBIE,
perynsatuBHbIE), oOecrneunBaromue (GopmupoBaHue (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COLIMAJIBHONM KOMITETEHIIMH 00Yy4aroIuXxcs;

CIOCOOHOCTh ~ OOYYAlOUIMXCS ~ HCIIOJB30BaTh  OCBOCHHBIE  MEXKIUCIIUIUIMHAPHEIE,
MHUPOBO33PEHUECKHE 3HAHUS W YHUBEpPCAJIbHbIE Y4YeOHBIC IEHCTBUS B IIO3HABATCILHOU U
COLIMAIbHOM MTPAKTHKE.

MeramnpenMeTHbIe PE3YJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU yUEOHBIMHU
MMO3HAaBATCIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMU ﬂeﬁCTBHﬂMH.

OBy1ajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU

1) 6a3oBble JIOTHYECKHE IEHCTBHS

CaMOCTOSITENIGHO  (DOPMYJIUPOBATh M aKTyaJHU3UpPOBAaTh NPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBAaTh;

OTIPEJICNATh ILETU JEATEIHbHOCTH, 3aJaBas MapaMeTphl W KPUTEPHUH WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTHU C TIOCTABJICHHBIMU LCIIsIMU,



UCIIOJIb30BAaTh NPHU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHble TMpPU3HAKKM TOHATHUM W YCTaHaBIMBAaThb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl 0OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIs1 KTacCU(PUKALIMK BELIECTB U XUMUYECKUX PEAKIIH;

YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXY U3Yy4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE paccyxaeHus (MHIYKTHBHbBIC, JCAyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEYHUS B pPACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBO/IbI M 3aKJIIOUEHUS;

NPUMEHSTh B MPOIIECCE MO3HAHUS, MCIOJIb3YeMbIe B XMMUU CHMBOJINYECKUE (3HAKOBBIC)
MO/IeITH, IPE0OPa30BBIBATH MO/ICIIbHBIC MIPEICTABICHHS — XUMUYCCKHUT 3HAK (CHMBOJI) 3JICMEHTA,
xuMuyeckas ¢GopMysia, YpaBHEHME XUMHUYECKON peakuuud — TMpH PEIIeHUH Yy4eOHBIX
[I03HABATEIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHSTh HAa3BaHHBIE MOJENIbHbIE MPECTABICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLUH.

2) 6a30Bble HCCJIEI0BATEIbLCKHE IEHCTBHS:

BJIa/IETh OCHOBAMU METOJIOB HAYYHOT'O TO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LETM M 33Jaud HUCCIEJOBAHUS, HCIOJb30BAaTh IOCTAaBJICHHbIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BOIPOCHl B KaY€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
1 GOpMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIa/IETh HAaBBIKAMHM CAMOCTOSITEIPHOTO IUIAHUPOBAHUSA M NPOBEACHUS YUCHHUUECKHUX
HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHMs HaOJII0JaTh 3a XOJOM MPOIECcCca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopmMyaupoBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBaHUs, COCTABJIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHOU
pabore;

npuoOpeTaTh OMBIT YYCHUYECKON MCCIEeNOBATEILCKOH W TMPOEKTHOW JESTEIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEIIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB MMO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBATbCS B PA3IMYHBIX HUCTOYHHMKAX HH(opManuu (HayqHO-MOIMYJIsIpHAS
JUTEepaTypa XUMHYECKOTO COJEpXKaHWs, CIpaBOuYHbIE MMOcoOus, pecypcbl MHTepHera),
aHAJIM3UPOBATh HMH(OPMALIMIO PA3NUYHBIX BUIAOB U (OpPM NPEICTaBICHUS, KPUTUUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynmHpoBaTh 3ampockl W TPUMEHATH DPA3JIMYHBIE METOIBl NpPU TIOMCKE W OTOOpe
uHbOpMaK, HeOOXOAMMOH JUTS BBITIOTHEHHUS YUeOHBIX 3a/1a4 ONPEeIEHHOTO THIIA,

IPUOOpPETaTh OMBIT KCIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHMAIBHYIO (GOpPMY MpeCcTaBiIeHHs HHPOPMALUH (CXEMBI,
rpaduKu, IMarpaMmbl, TaOJIHIBI, PUCYHKH U JPYTHE);

HCIO0JIb30BAaTh HAy4yHBIM #A3BIK B KAdeCTBE CpeACTBa MpU paboTe € XUMHUYECKOU
uHpOpMaIMel: MPUMEHATh MEKIpPEAMETHbIC ((U3NYECKHMEe M MAaTeMaTHUYeCKHe) 3HaKd |
CHUMBOJIBI, POpMYITBI, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJIITHOCTH.

OgBiageHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMY 1eHCTBUSIMHU

3a71aBaTh BOIPOCHI 110 CYIIECTBY OOCYK/JIa€MOW TeMBI B XOJIE THAJIOTa W/HIIM TUCKYCCHH,
BBICKa3bIBaTh HUAEH, (OPMYIHpPOBATH CBOM IMPEUIOKEHUS OTHOCHTEIBHO BBIOJHEHHUS
MPEUI0KEHHOM 3a/1a4H;



BBICTYIaTh C IpE3EHTAaIMeil pe3yabTaTOB MO3HABATEIbHOW AESTEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpCTHHKAMU TPU  BBIIOJHEHHUH XHUMUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabdoThl MO HCCIEIOBAHUIO CBOWCTB H3Y4aeMbIX BEILECTB,
peanu3anuy y4eOHOTO MpoekTa M (OpMYJIHpPOBaTh BBIBOJBI IO pe3yjbTaTaM MpPOBEIEHHBIX
HCCIe0BaHUM TyTEM COTJIACOBAHMS TIO3UIIMHN B X0JIe 00CYXICHHS 1 0OMEHAa MHCHUSIMHU.

OBnageHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIbHO IJIAaHUPOBATh U OCYILECTBISATH CBOIO IMMO3HABATEIbHYIO JEATEIbHOCTD,
ompezenss €€ LeNU U 3aJaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/iaraeMblii aaroputM AEUCTBUN MpPU BHINOJHEHUM Y4EOHBIX U UCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpeKTUBHBIN cIOcO0 MX pelIeHHs ¢ YUETOM MOIy4Y€HUs HOBBIX 3HAHHUN O
BELIECTBAX U XUMUYECKUX PEAKIHX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTM Ha OCHOBE CcaMOaHalu3a U
CaMOOLEHKH.

MHNPEJIMETHBIE PE3YJIbTATbBI
11 KJIACC

[IpeameTHbie pe3yapTaThl OCBOEHUs Kypca «OOIIass W HeOpraHuyeckas XUMHSI»
OTpaXkaroT:

c(OPMUPOBAHHOCTh MPEJCTABJICHUN: O XUMHYECKOM COCTaBJISIOUIEH €CTeCTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHUU SIBJIEHUM HpPHUPOJbI, B (HOPMUPOBAHUU
MBIIIJICHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHOM I'pPaMOTHOCTH, HEOOXOJUMOW st
pelleHrs MPAKTHYECKUX 3alad M HSKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM CpEAE;

BJIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolIine
HNOHATHS (XMMUYECKHUI dJIEMEHT, aTOM, M30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCJICHUsI, XUMHYECKash CBs3b (KOBAJICHTHAs, MOHHAs, METAUIMYECKasi, BOJOPOIHAs),
KpUCTAJUIMYECKass  peméTka, TUIBI ~XMUMMYECKUX  pPEakuil, pacTBOp, AJIEKTPOJUTH,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakMH, XHMHYECKOE paBHOBECHE); TEOPUH M  3aKOHBI  (Teopus
ANEKTPOJUTUYECKON Jauccolmanuu, nepuoandeckuit 3akoH J[. WM. MenngeneeBa, 3akoH
COXPAHEHHUS MAacChl BELIECTB, 3aKOH COXpPaHEHMsI M NPEBPALICHHUS HEPIHMHM NPU XUMHYECKHUX
peaKnusax), 3aKOHOMEPHOCTH, CHMBOJHMYCCKHN SI3bIK XHMHH, MHPOBO33PCHUYCCKUE 3HaHWUI,
JeXalue B OCHOBE IOHMUMAaHHS MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBJICHUIA,
(aKTOJIOTMUECKUE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYUYCHHH U O€30TTaCHOM HCIOJIB30BAHUU
BaXHEHNIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKOM JIEATEIILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTH YMEHHI BBISBIISATh XapaKTEPHBIC MPU3HAKH MOHATHH, yCTaHABINBAThH
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS MPH ONHCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIHMKY JUIS COCTABIICHHS
dbopMyn BemeCTB M YpaBHEHHH XUMHUUYECKUX pPEaKLIUH, CHCTEMATHYECKYI0 HOMEHKIATYPY
(ITUPAC) u TpuBHaNbHBIC Ha3BaHUs OTICIBHBIX HEOPraHMYECKUX BemiecTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMHaK, raméHas U3BECTh, Heram€Has H3BECTb, NUThEBAs COJA, MUPHUT U
ApyTHE);

c(OPMHUPOBAHHOCTH YMEHHUH OIPECIISATh BAICHTHOCTD U CTETIEHb OKHCICHHUS XUMUIECKUX
AJIEMEHTOB B COCJIMHCHUSAX PA3IMYHOTO COCTaBa, BU XUMHUCECKOMN CBsI3H (KOBaJICHTHAsI, HOHHAS,



METa/THYecKasi, BOJOPOIHAS) B COCIMHEHUSX, TUI KPUCTALUTUYECKON PEHIETKH KOHKPETHOTO
BeIIeCTBa (ATOMHAs, MOJICKYJspHAs, MOHHAs, METa/LIMYecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUM YCTaHABIMBATh NMPUHAAJICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONpPECAEHHOMY KJIacCy/TpyIiie COeAUHEHUH (MPOCThIC BEIIECTBA — METAILIBI U
HEMETaJUIbl, OKCH/IbI, OCHOBAHHSI, KUCJIOTHI, aM(OTEPHBIC THIPOKCHIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICI Tepuoandeckoro 3akona J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (DYHKIIUY;

cOpPMUPOBAHHOCTh ~YMEHMH  XapaKTE€pU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuoaos [leproaudeckoit cuctemMbl XuMudeckux aeMenToB . .
MenzeneeBa, HCHOJB3YyS TMOHITUS «S-, P-, O-3JCKTPOHHBIC OPOMTAINY», «IHEPreTUYCCKUEC
YPOBHU», OOBSICHATb 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMMUYECKUX D3JIEMEHTOB M UX
COEIMHEHMH 10 nepuoaam u rpymmnam [lepuoandeckoil cucreMbl XuMHU4YeCKHX 31neMeHToB /. U.
Menneneesa,

cOPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATB) OOIIME XUMHYCCKUC
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3NMYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJy HEOpraHMYeCKMMU BEIIECTBAMU C IIOMOIIBI ypaBHEHUN
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINA;

c(OpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATh XMMHUYECKHE DPEAKIUHU IO Pa3InYHbIM
npuszHakaMm (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY J(GQEKTy peakiuy,
U3MCHEHUIO CTETICHEeH OKHUCIICHHS DJIEMEHTOB, 00OPaTUMOCTH PEaKIMU, YYACTHIO KaTaIn3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHMS PEaKUi pa3IU4HbIX TUIIOB, IOJIHBIE
U COKpalll€éHHbIE YpaBHEHHUS peaklUuii HOHHOTO OOMEHa, YUWThIBasl yCIOBUS, IIPU KOTOPBIX 3TU
peaknuy UayT 10 KOHLA;

C(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIONIAE KaueCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIECTB, pPACHO3HABaTh ONBITHBIM IYyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX HEOPTraHUUECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PAaCKPBIBATH CYIIHOCTh OKHCIHTEIEHO-BOCCTAHOBHUTEIBHBIX
peaxuii IoCpeICTBOM COCTaBJICHHMSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKLnid;

c(OPMHPOBAHHOCTH YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMUYECKON PEaKIHH OT
pa3iauuHbIX (PAKTOPOB; XapakTep CMEIICHHS XMMUYECKOTO pPAaBHOBECUS B 3aBUCHUMOCTU OT
BHeIHero Bo3neicteus (npunuun Jle llarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUECKHE MPOIECCH, JIeKAlue B
OCHOBE IIPOMBIIIJIEHHOTO MOJIyYE€HUSI CEPHON KHUCIOTHI, aMMHaKa, a Takke c(popMHUpPOBAHHOCTh
npeacTaBiIeHnid 00 OOMMX HAYYHBIX NMPUHIMIIAX U IKOJOTHYECKUX MPOOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA,;

C(OPMHPOBAHHOCTh YMEHHH MPOBOAWUTH BBIYHCICHUS C HCIIOJIB30BAHUEM MOHSATHUS
«MaccoBasi JI0Jil BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B IPU XUMHUYECKUX
peaxkiusax, Macchl BEIECTBA WM 00bEMa ra3oB 10 M3BECTHOMY KOJHUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOro 3¢@deKkra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACCHI BEILIECTB, IIPEBPAIICHUS U COXPAHEHUS YHEPTHH;

c(OPMHUPOBAHHOCTh YMEHHI COOJFO/IaTh MPABHUJIA MOJB30BAHUS XUMUYCCKOW TIOCYION U
nabopaTOpPHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBHiia 0OpaIIEHUs C BEMIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJIHEHHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB,;



C(OPMHPOBAHHOCTHh YMEHHH IUIAHUPOBATh W BBINOJIHATh XUMUYECKAW OKCIIEPHUMEHT
(paznmokeHre MepoKcHIa BOAOpOJa B MPHUCYTCTBUM KaTalu3aTopa, OIpPENEICHHE Cpeabl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHHBEPCATFHOTO MHIUKATOPA, BIHMSHUAE PA3IHYHBIX (AaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkMi HOHHOTO OOMEHa, KadyeCTBEHHBIC pPEaKIh Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCICPUMEHTATBHBIX
3aga4 o TemMaM «Metaue» U «Hemeramabi») B COOTBETCTBUM C TPaBUJIAMHU TEXHHUKH
0€30MacHOCTH Npu 00pallleHUHU ¢ BEUIECTBAMH U JIAOOPaTOPHBIM 000PYA0BaHUEM, NIPE/ICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIINX
peaknmii 1 GOpPMyYIMPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB,;

C(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIM3MPOBATH XMUMHUYECKYI0 HH(pOpMamuio,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeiCTBAa MaccOoBOM KOMMyHHKanuu, VHTEepHET u
JPYTHX);

cOpMUPOBAHHOCTh YMEHHUH COOJIOAAaTh MpaBHJIa 3KOJOTUYECKH LIE€JIECO00pa3HOTo
MOBENICHUsI B OBITY W TPYJOBOH JAEATEIIFHOCTH B IEJSAX COXPAHEHUS CBOETO 3/I0POBBS H
OKpYKAOIIEH MPHUPOJIHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha YXHBBIC OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIc mokasatens [1/IK, moscHsITh Ha mpumepax crocoObl
YMEHBIICHUS U TPEJIOTBPAIICHUS HX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa,

Ul OOYJaroOUIMXCsl ¢ OrpaHUYECHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHMS BEIIECTB M XUMUYECKUX SBIICHUIA;

JUISL  CICNBIX H  CIA0OBUIAIIMX OOYYAIOIIMXCA. YMEHHE UCIOJIb30BaTh pelibeHO-
TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins ans 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoauyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (uudpoBbIe)
Ne n/n Kontpoabnbie | IpakTtnyeckue
NMpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoTtsl padoThI
pecypcsl
Paznen 1. Teopernueckne 0CHOBBI XUMUHU
Crpoenue atromoB. [lepuoaudeckuii 3akoH
1.1 u [eprouaeckast cHCTEMa XUMHYECKHX 3 http://resh.edu.ru/
snemenToB J1. 1. Menpeneera
.M
12 Crpoenue Bemectsa. MHOT00Opasue 4 hitp://resh.edu.ru/
BEILIECTB
1.3 XuUMHYECKHE PEAKIIH 6 1 1 http://resh.edu.ru/
HUroro mo pasaeny 13 http://resh.edu.ru/
Pa3pen 2. Heopranuueckasi Xumust
2.1 Merasist 1 http://resh.edu.ru/
2.2 Hemertamisr 1 1 http://resh.edu.ru/
53 CBs13b HCOPTAHUYCCKUX U OPTraHHICCKHUX ’ htp:/iresh.edu.ru/
BEILIECTB
Hroro no pazneny 17
Paznea 3. XumMusd 4 )KM3Hb
3.1 XuMUS U KU3HB 4 http://resh.edu.ru/
Hroro no pazneny 4



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
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ITIOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bce
ro

KonTpoan
Hble
padoThbI

[MpakTuye
cKHe
padoThbI

JlarTa
usyue
HUA

DJIeKTPOHHBbIE
uudponbie
o0pa3oBaTe/ibHbI
e pecypchbl

XuMudecKkui
AJIEMEHT. ATOM.
DNeKTpOHHAS
KOH(UTyparus
aTOMOB

http://resh.edu.ru/

[Tepuonnueckuii
3aKOH U
Ilepuonnueckas
cucremMa
XUMHUYECKUX
anemenToB . H.
MeuneneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEN CTPOECHUS
aTOMOB

http://resh.edu.ru/

3aKOHOMEPHOCTH
W3MCHCHUS
CBOMCTB
XUMHWYECKUX
3JIEMCHTOB U UX
COCIUHEHUH I10
TpyInaM u
MEPUOJIAM.
3HayeHue
MEPUONIECKOTO
3aKOHA U CHCTEMBI
XUMUYECKUX
anemenTtoB J[.W.
MenneneeBa B
pPa3BUTHU HAYKH

http://resh.edu.ru/

Crtpoenue
BEIICCTBA.
XuMHdecKasi CBSI3b,
e€ BUJIBI,

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

MEXaHU3MBI
o0Opa3oBaHus
KOBAJICHTHOM
cBs3U. BonopoaHast
CBS3b

BanenTHOCTSE.
DIIEKTPOOTpHLIATEN
bpHOCTE. CTEmneHb
OKHCJICHHSL.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUS

http://resh.edu.ru/

Ilonsatue o
JIACTIEPCHBIX
CUCTEMaX.
Hctunusie u
KOJIJIOWTHBIE
pPacTBOPHI.
MaccoBas gois
BEIIIECTBA B
pactBope

http://resh.edu.ru/

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCITUHEHUM.
I'eneTnyeckas
CBS3b
HEOPraHUYeCKUX
BCIIECTB,
pa3IUYHBIX
KJ1acCOB

http://resh.edu.ru/

Knaccudukanus
XUMHYECKUX
peakuuii B
HEOPraHUYECKON 1
OpraHN4ecKon
XAMHHU. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUU Mpu

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

XUMHNYCCKHUX
peaKknusax

CKOpOCTb peaKIIiu.

OOparumbie
pEaKInu.
XHMHUECKOE
paBHOBECHE

http://resh.edu.ru/

10

[TpakTueckas
pabota No 1.
«Bnusiaue
Pa3TUYHBIX
¢daxTOpoB Ha
CKOPOCTb
XUMHUYECKOU
peakuumn»

http://resh.edu.ru/

11

DNEeKTpOoIUTHYECKA
s TUCCOLHALIHSL.
Ilonsatue o
BOJIOPOJHOM
nokasarese (pH)
pactBopa. Peakiuu
HOHHOTO 0OMeHa.
IM'aoponns
OpraHUYeCKUX U
HEOPraHUYeCKUX
BCIICCTB

http://resh.edu.ru/

12

OKHCIIMTEIBHO-
BOCCTAHOBUTEIHHEI
€ peaKIuu.
[Tonsitue 00
AIEKTPOIIN3E
pacIuiaBoB U
pPacTBOPOB COJICH

http://resh.edu.ru/

13

KonTponbhas
paborTa 1o pazaeny
«Teopernueckue
OCHOBBI XUMHUM»

http://resh.edu.ru/

14

MeTtaimisel, UX
IIOJIOKEHHE B
[Tepuoanueckoi
CHUCTEME
XAMHUYECKUX

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

snemeHTOB /1. M.
MenneneeBa u
0COOEHHOCTH
CTPOEHHUS AaTOMOB.
OO0mue
buzndeckue
CBOMCTBA METAJJIOB

15

CnaBbl METAIIOB.
DIIEKTPOXUMHUIECK
Wl psn
HaIpsDKEHUN
METAJIJIOB

http://resh.edu.ru/

16

XuMHUeCcKue
CBOMCTBa
BaXKHEHUIITHX
METaJUIOB (HATpUH,
KaJIui, KaJlbILui,
MarHui,
AIFOMUAHUI) U UX
COEIUHEHUI

http://resh.edu.ru/

17

XuMU4JecKue
CBOIICTBa XpoMma,
MEIM U UX
COCITUHEHUMN

http://resh.edu.ru/

18

XuMHU4JecKne
CBOIiCTBa ITMHKA,
JKeJie3a M Ux
COCTMHEHUM

http://resh.edu.ru/

19

IIpakTuueckas
pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAIbH
BIX 3a7a4 110 TEME
«Metamie»"

http://resh.edu.ru/

20

Hemeramnel, ux
ITOJIO’KECHHUE B
[Tepnoanueckoi
CHCTEME
XAMHAYECKUX
anemenTtoB /. U.
MenpeneeBa u
0COOCHHOCTHU

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

CTPOCHHA aTOMOB

21

duzndeckue
CBOKCTBA
HEMETAJIIOB.
AnnoTtponust
HeMeTasutoB (Ha
npumepe
KHCIIOPO/Ia, CEPHI,
docdopa u
yriepo/ia)

http://resh.edu.ru/

22

XUMHU4JeCcKne
CBOMCTBA
rajJoreHoOB, CEPhI U
HUX COeIUHEHUN

http://resh.edu.ru/

23

XUMHUYeCKHe
CBOMCTBA a30Ta,
docdopa u ux
COEIUHEHUI

http://resh.edu.ru/

24

Xumudeckue
CBOMCTBaA
yriiepoja, KpeMHUS
7 UX COeTUHECHUH

http://resh.edu.ru/

25

IIpumeneHne
BaXXHEHUTITX
HEMETAJLJIOB B UX
COCIUHCHUU

http://resh.edu.ru/

26

O0600meHne u
cUCTeMaTHu3aIus
3HAHUM T10 TEME
«Hemertanmapr».
Breraucnenus 1o
YpaBHEHUSAM
XUMHAYECKUX
peakuui u
TEPMOXUMHUYECKHE
pacuEThl

http://resh.edu.ru/

27

[TpakTrueckas
pabora Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 0 TeME
"Hemeramnst''»

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

28

KoHnTponbHas
paboTta o Temam
«Mertannel» u
«HemeTanapr»

http://resh.edu.ru/

29

Heopranuueckue u
OpraHlyYecKue
KHUCIIOTHI.
Heoprannueckue u
OpraHUYeCcKHe
OCHOBAHUS

http://resh.edu.ru/

30

AmpoTtepHbie
HEOPraHUYECKHUE U
OpPraHu4YeCcKHre
COCIHEHMUS.
I'eneTnueckas
CBS3b
HEOPraHWYECKUX U
OpPraHU4YeCKUX
BEIIIECTB

http://resh.edu.ru/

31

Ponp xumMun B
oOecrnieueHN
DKOJIOTHYECKOH,
SHEPreTUYECKON U
MHIIEBON
0€e30MacHOCTH,
pa3BUTUU
MEIAIAHBI

http://resh.edu.ru/

32

[TpencraBienus 06
OOIIMX HAYYHBIX
NPUHIIAIIAX
IPOMBIIUIEHHOTO
HOJTyYCHHS
BAKHEMIINX
BEILIECTB

http://resh.edu.ru/

33

YenoBek B Mupe
BEIIECTB U
MaTepuasoB

http://resh.edu.ru/

34

XuMUs 1 3J0pOBbE
4eJI0BeKa

http://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Xumws, 11 knace/Kysnenosa H.E., Jleekun A.H., [llaTtanoB M.A., AKiMOHEpHOE OOIIIECTBO
«M3narenpcTBO «IIpocBericHne»

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL

INMUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET
bubmuorexa POIII - http://resh.edu.ru/

bubnuoreka MOIII - https://school.mos.ru

bubmoreka I1OK - https://lesson.academy-content.myschool.edu.ru/07.2/05
OopazoBarenbHas mwiathopma Yuu.py - http://uchi.ru/


http://resh.edu.ru/
https://school.mos.ru/
https://lesson.academy-content.myschool.edu.ru/07.2/05
http://uchi.ru/

