


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 00pa3oBaTeiIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
Bocnutanusi B Poccwiickoit ®enepanmu Ha mnepuox g0 2025 roma» (Pacmopspkenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOIX0JI0B K pa3pabOTKe MpOrpaMMbl IO XUMHH, K ONPEIEICHUI0 O00IIei
CTpaTeruu 0O0y4eHus, BOCIUTAHUS U Pa3BUTHUS OOy4alOUIMXCs CPEJICTBAMU y4eOHOIo IpeaMera
«Xumust» it 10 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHIIENITyanbHbIe TosioxeHuss ®I'OC
COO o B3auM0O00OYCIIOBJIEHHOCTH LIEJIEH, COJEpKaHusl, pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUM K
YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe o00pa3oBaHue, TIOJy4aeMO€ BbIIYCKHMKaMH  oOlieo0pa3oBaTeabHON
OpraHu3aliy, SBISETCS HEOThEMIIEMOHW YacThio HX oOpasoBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONIMM JTAllOM pPEANM3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[IEHHOCTEH, TPUCYIIUX IIEJOCTHOM CHCTEME XHUMHUYECKOro O0O0pa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB IMPHPOJbI, (POPMUPOBAHUS MHPOBO33PEHMSI W OOIIEH KyJIbTYpbI
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
KOTOpPOTO ONpEeNeieHbl B MIporpaMMe M0 XUMUU C Y4E€TOM CHEHU(PUKHA HAyKH XUMHH, €€
3HAYEHUs B MO3HAHUM NPUPOJABI U B MaTepUaIbHOM KU3HU OOIECTBA, a TAKKe C y4ETOM OOLIMX
1eNeil ¥ MPUHIUIIOB, XapaKTepPHU3YIOINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEITHETO OO0IIero
oOpazoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK UT'PAeT 0COOYIO POJb B COBPEMEHHOM
UMBWIN3AIMY, B CO3JAaHUM HOBOW 0a3bl MaTepuUaibHOM KyabTypbl. OHAa BHOCUT CBOM BKJaJ 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
MCKIAY CTPOCHHUEM BCIICCTB, UX CBOMCTBaMH M BO3MOKHBIMHU 00JIACTIMH IMPUMCHCHMU .

Tecno BSaHMOHeﬁCTBYH C ApyrumMu €CTCCTBCHHBIMU HayKaMH, XUMUA cTrajia
HEOTHEMJIEMON YacTbl0 MHUPOBOHM KyJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOIO Tpyda U
KHN3HHU KaXJ0I'o0 4JIC€Ha 06HIGCTBa. COBpCMeHHaﬂ XUMHUS KaK HayKa CO3MJaTClibHas, KaK HayKa
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelIeHuE I100aJbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbI 3I0POBbA.

B coorBercTBMM ¢ 0OOmIMMHM LENSIMM M IPUHLKNAMU CPEIHEro OOIIero oOpa3oBaHUS
comepkanue npeaMera «Xumus» (10 kimaccel, 0a30BbIi ypOBEHb M3YYCHHS) OPUSHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOJATOTOBKY OOYyYalOIIMUXCS, HEOOXOAMMYIO UM s
BI)Ipa6OTKI/I MHUPOBO33PCHUYCCKUX OPUCHTHUPOB, YCICIIHOI'O BKIIIOYCHUSA B JXHW3Hb COLIMYMA,
MIPOIOJKEHHS 00pa30BaHUsI B PA3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMUEH.

CocraBnsomiuMu  npeaMeTa «XuMUs» SBISAIOTCA 0a3oBble Kypchl — «OpraHudeckas
XUMUA» U «061112151 U HCOPTaHUYCCKasA XUMUA», OCHOBHBIM KOMIIOHCHTOM COJCPKAaHUA 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
nomnonHsieTcs B Kypce 10 kiacca sjeMeHTaMu cofepiKaHus, UMEIOIUMHE KYJTbTYPOJIOTUIECKUNA 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 JTaHHOW TOYKE 3PCHUS TJABHBIMH IEJIIMU W3Y4eHHUs npeamera «Xumus» B 10
KJIacce Ha 6a30BOM YPOBHE SIBJISIIOTCS

dbopMHUpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHWM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSATHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TCOPUM XHWMHH, OCBOCHHEC SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYINIHOCTH JIOCTYIHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS;

dbopMHupoOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHUYCCKHUX PEaKIUi, HEeOOXOIUMBIX JUISI IPHOOPETECHUS YMEHHI OPUEHTUPOBATHCS B
MHUpPE BEIICCTB M XUMUYCCKHUX SBJICHUH, UMEIOIIMX MECTO B MPUPOJIC, B IPAKTHUSCKON U
MMOBCEIHEBHOM KU3HH,

pa3BUTHE YMEHHUH U CIHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJICHHEM IMpaBuil 0€30MacHOro
oOpalreHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, coaep:karenbHas XapakTepUCTUKA LieJe U 3a7ay U3y4yeHus MpenMera B
MPOrpaMMe 110 XUMHUHU YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MIPHOPHUTETAMHU
B cHUCTeMe cpenHero oo6mero oOpasoBaHusi. CerojHs B TPENOJAaBaHUM XHUMHUU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJIEpKaHus OO0ydeHwUs,
OpPUEHTHUPOBAHHOM Ha TOATOTOBKY BBIIYCKHHKAa 0O0II€00pa3oBaTeIbHON  OpraHU3allly,
BJIQJICIOIIETO HE HA0OpOM 3HAHWM, a (PYHKIIMOHAIBLHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSMHU aKTUBHOTO TIOJNYYCHHsI 3HAHUH W NMPUMEHEHUS WX B PEATBbHOW KXU3HU JUIS PEIICHUS
MPAKTHUYECKUX 3a/1a4.

B cBia3n ¢ 3TMM TpW HM3YYeHHH TpeaMeTa «XHMHS» JOMUHHUPYIONIEe 3HA4YCHUE
MpUOOPETAIOT TaKHe IIeJI U 33/1a4H, KaK:

aganTamus  OOy4arolmuXCcsi K  YCIOBHSIM  JMHAMHYHO  Pa3BHBAIOIIETOCS  MHPA,
dbopMHpOBaHNE WHTEIUICKTYaJIbHO PA3BUTOW JIMYHOCTH, TOTOBOW K CamMo0Opa30OBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITCILHOMY TPUHSATHIO TPAMOTHBIX PEHNICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYAIOIIUXCSA KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIHH),
MMEIOIINX YHUBEPCATIbHOE 3HAUCHHUE I PA3IUYHBIX BUIOB JCSATEILHOCTU: PEIICHUS MPOOIIeM,
MOWCKa, aHanmm3a W 00paboTku WHGOpMANUK, HEOOXOIUMBIX ISl MPHOOPETEHUsS OIbITa
NESTEIHbHOCTH, KOTOpas 3aHUMAaeT BaXXHOE MECTO B MO3HAHWM XMMHH, a TaKXKe JUISI OLEHKH C
MO3UIINI IKOJIOTHYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHM3M YeJIOBEKa U IPUPOJIHYIO Cpeay;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyarouxcs: CIOCOOHOCTH CaMOCTOSITENIbHO INPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUM C KU3HCHHBIMH TOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHBIE WH(OPMAITMOHHBIE
TEXHOJIOTUH JIJIS TIOWCKA U aHAJIN3a YIeOHOW M HAyYIHO-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
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI OPraHUYeCKOH XUMMHU

[Ipeamer opraHnyeckoi XMMHUU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IMOJTYYCHUH
HOBBIX BEIIECTB U MaTepUAJIOB. Teopus CTpOEHNs Opranndeckux coeaquHenui A. M. bytiieposa,
e€ OCHOBHbIE MOJIOKEeHUA. CTpyKTypHble (OPMYJBI OpraHUYEeCKUX BellecTB. ['omosorus,
n3oMepHust. XUMHYECKas CBA3b B OPraHNYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o  kinaccupukanuu — OpraHudeckux  BemlecTB.  Homenknarypa
OpPraHMYeCKUX COeAMHCHHMH (cHCTeMaTH4eckas) W TPUBUAJIbHBIC HAa3BaHUS BAKHCHUIIMX
IIPEACTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

DKCrepUMEHTAIbHBIE METO/Ibl M3YYEHHUs BELIECTB W MX IMPEBpAIllEHUN: 03HAKOMIIEHUE C
oOpa3uamMu OpraHMYecKuX BEIIECTB U MaTepuaiaMH Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEUIECTB, HaOJIOJIEHUEe U ONMCAHWE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPH HarpeBaHuu (IUIaBJeHUE, OOYTIIMBAHIE U TOPCHUE).

Yraesoaopoasl

ANKaHBI. COCTaB M CTPOCHHE, I'OMOJIOTMYECKMH psAx. Meran W 3TaH — mpocreummne
NpPE/ICTABUTENIN aJKAHOB. (M3MYECKUE M XUMHYECKHE CBOMCTBA (pEakuuU 3aMelleHHs |
rOpeHHsI), HaXOXKICHHE B TIPUPO/IE, IOITYYCHUE U IPUMECHEHHUE.

AJKEeHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psll. DTHIIEH U MPONWIEH — MPOCTENIINe
NPE/ICTABUTENIN ANKEHOB: (M3MYECKHE W XHMHUUYECKHE CBOiicTBa (peakiMu THIPUPOBAHUS,
raJoreHUPOBAHUS, TUAPATAIMH, OKUCIICHHS ¥ MTOJMMEPHU3AIIH), TOJyYCHHE U IPUMEHCHHE.

Ankanuensl: OyraameH-1,3 m MetwiOyranuen-1,3: crpoeHue, BaKHEHWIINE XUMUYECKHE
cBoiicTBa (peakius mosumepusaiun). [lomydeHrne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI. COCTaB U OCOOCHHOCTH CTPOECHHS, TOMOJIOTHYECKHH psia. ALETWlIeH -—
MIPOCTEHIINI TPECTaBUTENb AIKUHOB. COCTaB, CTPOEHUE, (PU3MUECKUE U XUMHUYECKUE CBOWCTBA
(peakuuu rUIpUPOBAHHUS, FAIOTCHUPOBAHMUS, THPATALNY, TOPEHHUSI), OJYUYCHHE U TPUMEHCHHE.

Apenbl. BeH3on: cocraB, cTpoeHHe, (HU3MYECKHE M XUMHYECKHE CBOMCTBA (peakiuu
raJOreHUPOBAHUS M HUTPOBAHHS), MOJyYCHHE WM IMPHUMEHEHUE. T01yon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmsa (peakyuu 2ar02eHUpOBaHUs U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHuYeckas CBA3b MEXKIy YIVIEBOJOPOJAMH,
MIPUHAJICKAMMH K pa3JINYHbIM KJlaccaM.

[TpupogHBIE UCTOYHHUKH YTIEBOIOPOJOB. [IpuponHblii Ta3 ¥ MOMyTHRIE HE(TSHBIC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mepepabOTKH HE(TH: TEPErOHKA, KPEKUHT
(TepMUYECKHI, KATATUTHYSCKHUI), THPOJK3. [IpoayKThl epepaboTKi HEPTH, UX TPUMECHEHHE B
MPOMBIIIICHHOCTH U B ObITY. KaMEHHBIH yroJib U MPOJYKTHI €ro NepepadoTKH.

OKCepUMEHTAIbHbIE METO/bl U3Y4YEHHUs BELIECTB W MX MPEBpAIllEHUN: O3HAKOMIIEHHUE C
o0pa3laMu IUIacTMacc, KayuykoB U pe3uHbl, Koyuiekuuu «HedTs» n «Yrosp», MoaenupoBaHue
MOJIEKYJI YIJI€BOJAOPOJIOB M TaJOr€HONPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKOU paboThI:
MTOJTYy4EHHUE 3TUIICHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnrie 3amaun.

Bblunciienuss 1Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Maccel, 00bEMa, KOJINYEeCTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTAa PEAKIMUA IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOHBIX BEIICCTB MJIM MIPOJTYKTOB PEAKIIUH).

Kucaopoacoaep:xamme opranudeckue coeuHeHus



[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJ CTpoeHHe, (u3nueckue u
XAMHUYECKHE CBOWMCTBA (pPEakKiMi C aKTUBHBIMH METasIaMHU, TaJOT€HOBOIOPOIAaMH, TOPEHHE),
npuMeHeHue. BoopoaHbie cBsI3U MEXKIy MOJIEKyJlaMu cnupToB. JleiicTBre MeTaHona U 3TaHoJIa
Ha OpPraHMU3M YeJIOBeKa.

MHoOroaToMHbl€ CHUPTBHL. OTUJIEHIJIMKOJIb W TJHMLEPUH. CTPOCHHE, (QU3HMUECKUEe U
XUMHUUYECKHE CBOWCTBA (B3aMMO/ICHCTBUE CO MICIOYHBIMH METaJIaMHU, KAUECTBEHHAs peaKius Ha
MHOTOaTOMHBbIC CIUPThI). JleHiCTBHE Ha OpraHM3M dYenoBeka. [IpUMEHeHHEe TIIHIEpHHA |
STUJICHTJIUKOJIS.

@deHo. CTpoeHHE MOJEKyJbl, (u3nueckue MU XuUMUYeckue cBoiicTBa. TokcHYHOCTH
¢denona. [Ilpumenenue dpenona.

Anpnerunel U kemownvl. DopManbAeruj, aueTalbJIeru]. CTpOeHHE, (QU3UYECKHEe U
XUMHUYECKHE CBOWCTBA (peaKkiMM OKHCJICHUS M BOCCTAHOBJICHHUS, KAueCTBEHHBIC PEAKIIHH),
[I0JIy4YE€HUE U MPUMEHEHHE.

OnHOOCHOBHBIE MpenieibHble KapOOHOBbIE KUCIOTh. MypaBbuHasi U YKCyCHasl KMCJIOTBI:
cTpoeHHe, (PU3MUYSCKUE U XMMUYECKHE CBOMCTBA (CBOWCTBA, OOIIKE /I K1acca KUCIIOT, PeaKIHs
srepudHKalMK), MoJdyueHHe U mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX (UPOB.
Kupsl. I'naponus xupos. [Ipumenenue ;xupoB. buonorudeckas poiib KUPOB.

VTreBoibl: cOCTaB, Kiaccu(uKaIys yriieBo1oB (MOHO-, IU- U MOJKcaxapubl). [roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (pU3MYECKHEe U XUMHUYECKUE
cBoiictBa (B3ammoneiictBue ¢ tuapokcuaom meau(ll), okucieHue amMMHaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXEHHE TIIFOKO3bI), HAXOXJACHHE B MNPUPOJIE,
npuMeHeHue, buonoruueckas poib. @otocunres. GpykTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nesmionosa kak npupoaHbsie noaumepbl. CTpoeHrne Kpaxmaia U LEJUII0JIO3bI.
dusnyeckne U XMMUYECKUE CBOMCTBA Kpaxmaiia (THIPOJIH3, Ka4eCTBCHHAS PEAKIUs C HOIO0M).

OKCrepUMEHTAJIbHbIE METOJIbl M3Y4YEHHs BEIECTB M MX IPEBpPALICHUI. NpPOBEACHHUE,
HAOJIOJICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CHUPTOB, KAuyeCTBEHHBIE
peaKkiy OJHOATOMHBIX chUpToB (okucieHue 3taHona okcuaom wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammopelicTBue rimuepuHa ¢ ruapokcugom meau(ll)), ampaerunoB (oxuciaeHue
aMMHa4YHBIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom memau(ll), B3aumosmeiicTBue
Kpaxmajia C HOJOM), MPOBEACHUE TMPAKTHUYECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3anaun.

BbruuciieHuss 1Mo ypaBHCHHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEllecTBa WJIM NPOAYKTa peakUUU MO HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOT'O M3 UCXOHBIX BEIIECTB MIIM MPOJAYKTOB PEAKIIUH).

AzoTcoepKale OpraHndeckiue COeqMHEHMUS.

AMHWHOKHCIOTBI Kak aMQOTEpHbIE OpraHuyeckue coenauHeHus. dDuszndyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHMCIOT (Ha mpuMepe TJHIMHA). buojornyeckoe 3Ha4YCHUE
aMHUHOKHCIIOT. IlenTunel.

benku kak npupoaHbIe BBICOKOMOJEKYJSpHbIE coeluHeHus. llepBuyHas, BTopuyHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OENKOB: TUJIPOJM3, JI€HATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUsSl BEIIECTB M WX NIpPEBpalleHUIl: HaONIoJeHUE U
ONMCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHAaTypalusi OEJIKOB NpPH HAarpeBaHWHU, I[BETHbHIE
peakiuu OeIKOoB.

BbicokomoiekyisipHble cOeIMHEHU S

OCHOBHbBIE TMOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI. MOHOMEp, MOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPeaHsIsl MOJeKyasipHas Mmacca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U TOJTUKOHIEHCAIIHS.

DKcrepUMEHTAIbHBIE METO/IbI M3YYEHHUs BEIIECTB W MX IMPEBpAIlleHUN: 03HAKOMIIEHUE C
oOpa3uamu IpUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanmzanus MexXmnpeaMeTHBIX CBsI3eH NpH M3ydeHHWH opranmdyeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BAaHUE KaK OOLIUMX E€CTECTBEHHO-HAYYHbBIX MOHSTHUH, TaK U
MOHATHH, SABJISIOIUXCA CUCTEMHBIMU JUIS OTIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBeHHO-HAyYHbIC TOHSTHA. SBICHWE, HAy4HbIH (akT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaju3, CHUHTE3, KiIaccupuKauus, TI[EePUOJUYHOCTh, HAOIIOJEHUE, HW3MEPEHHUE,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®duzuka: MaTepusi, HEPIHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUYECKUN YPOBEHb,
BELIECTBO, TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PM3NYECKUE BEJIMYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusmM, Ouocdepa, oOMEH BelIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTHMYECKH aKTHBHBIC BellecTBa (OCIIKH, YTICBOIbI, KUPBI, (HEPMEHTHI).

I'eorpadus: MuHepasnbl, FOpHbIE TOPO/IbI, MOJIE3HBIE UCKOTIAEMBbIE, TOIIMBO, PECYPCHI.

TexHonorus: MUIIEBbIe MPOIYKThI, OCHOBBI PAllMOHATIBLHOTO MUTAHUSI, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHUUECKUE MpenapaThl, MATEpHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX
BOJIOKOH.



[TNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOT'PAMMEBI 11O XUMUN
10 KJIACC
JIMUHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJabTaTaM OCBOCHHS OOYJarOIIUMUCS
IporpaMM CpeaHero ooOIero o0pa3oBaHus (JMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meToanueckoil OCHOBOM [yl pa3pabOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
MpOrpaMM CPEIHETO O0IIero 00pa3oBaHus SBISETCA CUCTEMHO-ACATEIPHOCTHBIN TTOIXO/I.

B cootBeTcTBUM € CUCTEMHO-IEATEIBHOCTHBIM MOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHSA npeameTa «XHUMHS» Ha YpPOBHE CpelHero ooOmero o0pa3oBaHUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE!

OCO3HaHWE OOYYAIOIIMMHUCSI POCCUUCKONW TPaXIAHCKOW HICHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4ue MOTHUBALIMM K 00YYEHHUIO;

LIeJICHAINIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULINKA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHhCSI B CBOEH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOIO
o0pa3zoBaHus;

HaJM4ue TPABOCO3HAHMSI HKOJIOTMYECKON KyJIbTypbl U CHOCOOHOCTM CTaBUTh LIENU U
CTPOWTH KU3HECHHBIE TUIAHBI.

JlnuHOCTHBIE pE3yabTaTbl OCBOCHMS MpeaMeTa «XHMHS» JOCTUTaloTCs B EIUHCTBE
yueOHOM ¥ BOCHUTATENbHON JAEATEIbHOCTH B COOTBETCTBUHM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U UJ€alaMH POCCHUICKOTO
IpaXXIaHCKOTo 0O0IecTBa, MNPUHATHIMA B OOIIECTBE HOPMAMHM U NPaBUJIAMHU IOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CAMOIO3HAHMSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTaHOBJIEHUS
JMYHOCTHU 00Yy4aroIuXCsl.

JIMYHOCTHBIE PE3y/IbTaThl OCBOCHHS MpeaMeTa «XHMHUS» OTPaKarT CHOPMHUPOBAHHOCTD
OMbITa IO3HABATENIbHOM M MPAKTHMUYECKON JESTEeNbHOCTH OOYydYalolUXcs M0 pealn3aluu
MIPUHATHIX B 00ILIECTBE [IEHHOCTEH, B TOM UHCJIE B YaCTH:

1) rpazkIaHCKOT0 BOCIIMTAHMA '

OCO3HaHHUS 00yJaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEHN, YBAKEHUS K
3aKOHY U MPaBOMNOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTENLHOCTH IPU CO3/AaHUU YYE€OHBIX NMPOEKTOB,
peneHnn y4eOHBIX U IMO3HABATEIBHBIX 33Ja4, BHIOJHEHUH XUMUYECKUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TIOHUMATD U IPHHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI JPYTUX
IIPY aHAJIU3€ PA3IMYHBIX BUIOB YUEOHOU JEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSL

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMHH;

YBa)XEHMsI K IpOIECCY TBOPYECTBA B 0OJACTH TEOPUU M MPAKTUYECKOTO INPUMEHEHMS
XAMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOJCHHIH,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSIHHOTO TPY/Ia YUEHBIX U TPAKTUKOB,;

UHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJIYYEHHMU M IOCIEAYIOLIEM aHaIu3e
MHGOpPMAIINU O IEPEIAOBBIX TOCTHKECHHUIX COBPEMEHHON OTEYECTBEHHON XHUMHUHU,



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOTO CO3HAHUS, 3THICCKOTO ITOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XUMHUYCCKUMH SIBJICHUSAMHU, H
MPUHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOpPATLHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH,;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHUE W TIOCTYIIKM CBOMX TOBAPHUIICH C TIO3MIHMA
HPABCTBEHHBIX U ITPABOBBIX HOPM H OCO3HAHKE MOCIICACTBHIA ITUX MOCTYITKOB,;

4) popMupoBaHUS KYJIbTYPbI 310POBbSI:

MMOHMMAaHHS IIEHHOCTEH 370poBOTO U 0Oe30macHoro olpa3a >KHU3HH, HEO0OXOJAMMOCTH
OTBETCTBCHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (PH3HUYECKOMY U TICHXUIECKOMY 3JI0POBBIO;

coOoIeHNs MpaBWJI O€30MacHOTO OOpaIIeHusi C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATEIIBHOCTH;

MMOHWMAHHUS [EHHOCTH TMPaBWI WHIUBUAYAIBHOTO M KOJUICKTUBHOTO 0€301acHOTr0
MTOBE/ICHHSI B CUTYAIHSAX, YIPOXKAIOIINX 37J0POBBIO H KU3HHU JTFOJICH;

OCO3HAHMS IMOCICACTBUI M HENPHUATHS BPEAHBIX MPHUBBIUCK (YIMOTPEOICHUS alKOTOJI,
HApKOTUKOB, KypEeHHUSI);

5) Tpy10BOro BOCIIMTAHUSI:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIICIOBATEIBCKONW  JIEATSIIBHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHEC B PEIICHUW MPAKTHYCCKUX 337ad COMUATBHOM
HaMpaBJIeHHOCTH (B paMKax CBOEro Kjracca, IIKOJIbI);

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

YBOXCHHSI K TPYTY, JIOASIM TPYyIa U pe3yIbTaTaM TPYAOBOU JCSITEILHOCTH;

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

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

AKOJIOTMYECKH TIeJIECO00Pa3HOT0 OTHOIICHUS K TIPUPO/JIE, KaK HCTOYHUKY CYIIECTBOBAHHUS
KU3HHU Ha 3emJIe;

MOHUMAHMSI TII00ABHOTO XapakTepa dKOJOTHICCKUX TPOOJIeM, BIUSHUS YKOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOW CPEBI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUS BOTIPOCOB
PaIMOHATILHOTO MTPUPOIOIIOJIE30BAHHS;

AKTUBHOTO HEMPUATHUS JICHCTBHUH, MPHHOCSIINX BpPEJ OKPYXKAIOMICH MPHPOIHON cpeje,
YMEHHS TPOTHO3HPOBATh HEOIATOTPUATHBIC YKOJIOTHYCCKHE MOCICICTBUS TPEIITPHHIMACMBIX
JNEUCTBUN U MPEAOTBPAILATH UX;

HAIAYUS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, AKOJIOTHYECKON KYIBTYPHI, OIBITA
JCSTETLHOCTH ~ DKOJIOTHYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B
MMO3HABATEIFHON, KOMMYHUKATUBHOW U COIMAIILHOW MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTHUBOCTOSATH UICOJIOTHH XeMO(oOuH;

7) HEeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBCHHOM MPAKTUKH;

MOHUMAaHUS CHENUPUKA XUMHUU KaK HayKW, OCO3HaHHA €€ poiu B (HOPMHPOBAHHH
PaIMOHATILHOTO HAYYHOT'0 MBINUICHHSI, CO3/IaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEeM



MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEIOBEKA, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH u
pelIeHny MpodsieM COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCO00OW 3HAYMMOCTH XMMHH JUISI COBPEMEHHOW IMBHJIM3AIUU. B €€
I'YMaHUCTUYECKOW HAINpaBJICHHOCTH U BaKHOW POJM B CO3/JaHHMM HOBOW 0a3zbl MaTepuaIbHOMN
KYJIbTYpbI, pELIEHUH TI00aJIbHBIX IPO0JIeM YCTONYMBOTO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOW M HKOJOTMYECKON Oe30MacHOCTH, B Ppa3BUTUU MEIUIUHBI,
o0ecrevyeHny yCIOBUM yCHEIIHOTO TPYyla U SKOJIOTMYECKH KOM(POPTHON KU3HU KaXKIOro djieHa
oOmrecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TMOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHMS,
HCIO0JIb3YEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS JIs
aHayu3a U OOBSICHEHHUS SIBJICHHM OKpPYKAIOLIEro MHUpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
yYMEHHUsI JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (DAKTOB ¥ MMEIOIIMXCS TaHHBIX
C LIJIBIO MOJIyYEHUS JOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHHs IpobiieM
B pEaJIbHBIX KU3HEHHBIX CUTYyalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TEIbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HEIpPEpPhIBHOMY OOpa30BaHUI0 M CcaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUHM 1O XUMHM B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iIMyHBIX cdepax mnpodeccuoHaIbHON
NEeSITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbie pe3yabTaThl OCBOCHHs yueOHoro mpeamera «Xumus» B 10 kimacce
BKJIFOYAIOT:

3HaYMMBbIe N1 (OPMHPOBAHMS MHUPOBO33PEHHUST OOYJAIOIIUXCS MEXKIUCIUILTHHAPHBIC
(MeXIpeaMeTHbIe) 00IeHAYYHbIC TOHSATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOI KapTUHBI MHPa
U Ccrie(HKy METOI0B MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHeprus, SBJIEHHE, MPOLECC, CUCTeMA, Hay4HbIN (haKT, NPUHIINI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpH s, UCCIIeA0BaHKe, HAOIIOICHHEe, H3MEPEHHE, SKCIICPUMEHT U JAPYTHUE);

YHUBEpCaJibHble ~ yueOHble  jedcTBus  (MIO3HABAaTENbHBIC, KOMMYHUKaTHBHBbIE,
perynsatuBHbIe), oOecrneunBaromue (GopMmMupoBaHHe (DYHKIMOHAIBHOW TPAaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh ~ OOy4aroIMXCS  HCHOJIb30BaThb  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHMBEpCaJbHble Yy4ueOHbIE ACWCTBUA B I103HABATEIbHOW U
COLIMAIbHOM MTPAKTHKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAJIBHBIMU Yy4E€OHBIMU
[103HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYIATUBHBIMU AEHCTBUSIMM.

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH II03HABATEIbHBIMH e CTBUSIMU

1) 6a3oBbIe JIOTHYECKHE JIeCTBHUS

CaMOCTOSITENIbHO  (DOPMYJIMPOBAaTh U aAKTyaJU3UpOBaTh Mpo0JieMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpEAeNATh LEIU JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HUX JIOCTHIKEHMS,
COOTHOCUTB PE3YJbTAThI IEATEIBHOCTHU C MIOCTaBICHHBIMU LIESMU,;

UCII0JIb30BAaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATDH
XapakTepHble MpPU3HAKKM TOHATHUM W YCTaHaBIMBAaTh MX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOILME OHITHS sl 00bSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUM;



BBIOMPATh OCHOBAHUS M KPUTEPHUH [Tl KIacCU(PUKALIMM BEIECTB M XUMUUYECKUX PEAKIIHIA;

YCTaHaBIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE paccyxaeHus (MHIYKTHBHbBIC, JCAyKTUBHBIC, [0 AaHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEYUSI B PACCMATPUBAEMBIX 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 ¢GopMyisa, YpaBHEHME XUMHUYECKON peakuud — TMpH pPEIIeHUH Yy4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHSITh HAa3BaHHBIE MOJENbHbIE MPEICTAaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLUH.

2) 6a30Bble HCCJIEIOBATEIbLCKHE IEHCTBHS:

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

dbopMmynupoBaTh LE€TM U 3aJaud  HUCCIEIOBAaHUS, HCIOJb30BAaTh IIOCTABJICHHbIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BOIPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1 GOpMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIa/IETh HAaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUA M NPOBEACHUS YUCHHUUECKHUX
SKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMs HAOJII0JaTh 3a XOJOM IPOIECcca, CaMOCTOSTEIbHO
MIPOTrHO3UPOBATh €ro pe3yapTaT, (GopmMyaupoBaTh OOOOLIEHHS M BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBAHUs], COCTABJIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMbBIT YYCHHYECKON MCCIEeNOBATEILCKOH W TMPOCKTHOW JESTEIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBATbCS B PA3IMYHBIX HUCTOYHHMKAX HMH(opManuu (HayqHO-NOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJCpXKaHWs, CIpaBOuYHbIE MMOcoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBAaTh HMH(MOPMALMIO PA3NTUYHBIX BUJIOB U (OPM NpPEICTaBICHMS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

dbopMynmHpoBaTh 3aMpockl U TPUMEHATH PA3JIMYHBIE METOIBl NPU TIOMCKE W OTOOpe
nHpOpMaK, HeOOXOAMMOH JUTS BBITIOTHEHHUS YUeOHBIX 3a/1a4 ONPEeIEHHOTO THIIA,

IpUOOpPETaTh OMBIT HCIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

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

UCIO0JIb30BAaTh HAy4yHBIM #A3BIK B KAdeCTBE CpeACTBa MpU paboTe € XUMHUYECKOU
uHpOpMaIMel: MPUMEHATh MEKIpPEAMETHbIC ((U3UYECKHMEe M MAaTeMaTHUYeCKHe) 3HAaKd |
CHUMBOJIBI, POpMYITBI, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJIITHOCTH.

OgiajeHHne YHUBePCAJIbHBIMH KOMMYHHKATUBHBIMY 1eHCTBUSIMH

3a71aBaTh BOTPOCHI 110 CYIIECTBY OOCYK/JIa€MOW TEeMBI B XOJIE THAJIOTA W/HIIM TUCKYCCHUH,
BBICKa3bIBaTh HU7AEH, (OPMYIHpPOBATh CBOHM IMPEUIOKEHUS OTHOCHTEIBHO BBIOJHEHHUS
MPEUI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlMel pe3yabTaTOB MO3HABATEIbHOW AESTEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIIPU  BBIIOJIHEHHUM XUMHUYECKOTO
AKCIEPUMEHTA, IPAKTUYECKOW pabdoThl MO HCCIEIOBAHUIO CBOWCTB H3Y4a€MbIX BEIECTB,



peannzany y4eOHOTro MmpoekTa M (OpMYJIHPOBaTh BBIBOJBI IO pe3yjbTaTaM MpPOBEIEHHBIX
HCCIe0BAaHUM TTyTEM COTJIACOBAHMS TIO3UIIUHN B X0JIe 00CYXIeHHS 1 0OMEHAa MHCHUSIMHU.

OBnajgeHHe YHHMBEPCAJIbHBIMH PeryJsiTHBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATEIbHYIO JEATEIbHOCTD,
ompezenss €€ LeNU W 3aJlaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeiaraeMblii aaroputM AEUCTBUN MpPU BHIIOJHEHUM YY4EOHBIX U HCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(peKTUBHBIN cOcOo0 UX peuIeHHs ¢ YUETOM MOIYy4YEHUs HOBBIX 3HAHHUN O
BELIECTBAX U XUMUYECKUX PEAKIHIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLEHKH.

HNPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHbIE pe3yabTaThl 0CBOCHUSI Kypca «OpraHndeckasi XUMUs» OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKON COCTABIISIFOIIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHUU SIBJIEHUM HpPHUPOJbI, B (HOPMUPOBAHUU
MBIIIJICHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM I'pPaMOTHOCTH, HEOOXOJUMOW MaJist
pelieHrs MPAaKTHYECKUX 3alad M HKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U MPUPOJHOM CpEAE;

BJIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolife
NOHATHS (XMMHUYECKHIA JIEMEHT, aTOM, 3JICKTPOHHAs: 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATSIIBHOCT, XHMHUYECKasl CBs3b, CTPyKTypHas Qopmyna (pa3BépHyras Wu
COKpamiéHHas), MOJIb, MOJIIpDHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJNeT,
(GyHKIMOHANbHAS TPYMIa, pajukan, H30Mepus, HU30Mepbl, TOMOJOTMYECKUN psAll, TOMOJIOTH,
YIJ€BOAOPOIbI, KUCIOPOA U a30TCOJEpIKAIUEe COETUHEHHSI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSTUHEHUS); TEOPUHU M 3aKOHBI (TEOPHSI CTPOCHHS OPraHUUECKUX
BemectB A. M. bByrmiepoBa, 3aKOH COXpaHEHHsS MacChl BEINECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHWS, JIEKAIIMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBIICHHH, (PaKTOJOTHYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, NOJYyYeHUH U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIITNX OPraHUYECKUX BEIECTB B OBITY
Y IPAKTUYECKOM eATEIbHOCTH YEJIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC MPU3HAKHA MOHATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOLME MOHITHSI IPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHEHUM;

C(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIHMKY JUIS COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYJT OPraHUYECKHX BEIIECTB
U YpaBHEHUN XMMHUYECKMX pEakUuii, U3rOTaBIMBATH MOJEIN MOJIEKY] OpPraHMYECKHUX BEIIECTB
JUTSL WJUTFOCTPALUU MX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS,

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAUICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB [0 HX COCTaBY M CTPOCHHUIO K OIPENCIEHHOMY KIACCY/TPYNIEe COCTUHEHHUN
(yrnmeBonopoapl, KHUCIOPOA M  A30TCOAEpIKAIlME  COEAWHEHUS, BBICOKOMOJIEKYISIPHbIE
COC/IMHEHUS), JlaBaTh MM Ha3BaHUWs 1o cuctemarndeckoit Homenkiarype (IUPAC), a takxke
NPUBOJUTh TPUBUAIBHBIC HA3BAHUS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIMJICH,
aleTWJICH, STWICHIVIMKOJb, TJIMUEPUH, (PEeHos, (opMaibleruj], aleTalbleruj,, MypaBbUHas



KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsi KUCIIOTA, CTEApUHOBAs KUCIIOTa, TIII0KO03a, (PpyKTo3a,
KpaxMaJl, [[eJUTI0I03a, TIIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNPEAEATh BUJBI XUMUYECKOM CBS3M B OPraHMYECKHUX
coeiMHEeHUsX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHMSI MPUMEHSTH IOJOXKEHUS TEOPUU CTPOEHUS OPraHMYECKHUX
BeuiecTB A. M. ByriepoBa [1s1 00bSCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMM XapakTepU30BaThb COCTaB, CTpOE€HHE, (UINYECKHE U
XUMHYECKHE CBOWCTBA TUIUYHBIX NPEJICTABUTENIECH PAa3IUUHbBIX KIACCOB OPraHUYECKHUX BELIECTB
(MeTan, 9TaH, OSTWJICH, MPONWJICH, ameTwieH, Oyraawen-1,3, MerwnOyramuen-1,3, OeH3ouI,
METaHOJI, 3TaHOJI, STHWJICHIJIMKOJb, [VIMLEPUH, (EHOJI, alleTaldbAerul, MypaBbuHas U yKCyCHas
KUCIIOTBI, TJIOKO3a, KpaxMall, IeJUIII03a, aMHUHOYKCYCHAs KHCJIOTA), HUTIOCTPHPOBATh
TFEHETUYECKYIO CBSI3b MEXJY HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMUYECKHX PEaKIHUH C
HCIO0JIb30BaHUEM CTPYKTYPHBIX (POpMYII;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOIO CBHIPBS
(He(Th, MPHUPOIHBIA Ta3, YroJib), CHOCOOBI MX MEPEepabOTKH M TMPAKTUYECKOE MPUMEHECHHUE
IIPOJIYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00bE€Ma, KOJMUYECTBA MCXOAHOIO BELIECTBA WM NPOAYKTAa PEAKIMH MO H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJTHOTO M3 UCXOTHBIX BELISCTB HIIH MTPOJTYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/aX HAYyYHOTO
MO3HAHUS, MCHOJb3YEMbIX B XHMHUU MpPU U3YYCHUM BEIIECTB M XUMHUYECKUX SIBJICHUN
(HaOmroeHWe, W3MEPEHHE, OSKCIEPUMEHT, MOJICIMPOBAaHNE), HCIOJB30BATh CHUCTEMHBIC
XUMHMYECKNE 3HAHUS JUIsl IPUHATHS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalLUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHI COOJFO/IaTh MPaBHJIA TOJB30BAHUS XUMUYCCKOW TIOCYION U
mabopaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBHiia 0OpaIIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJIHEHHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB,;

Cc(OPMHPOBAHHOCTh YMEHHI IUIAHUPOBATh W BBINOJIHATh XWMHUYECKAN OKCIIEPUMEHT
(mpeBpallleHHs] OPraHUYecKUX BELECTB MPU HAarpeBaHUU, MOJyYEHUE ATUIIEHA U U3yYEHHUE €ro
CBOMCTB, KAayeCTBEHHbIE pEAaKIMM OPraHUYECKUX BEIIECTB, JEHATypalus OelKoB Mpu
HarpeBaHWHM, IIBETHBIC PEAKIUU OCIIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHHKH 0€30MaCHOCTH
pu oOpallleHuu ¢ BEIIeCTBaMU M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl
XMUMHMUYECKOTO DJKCIEpUMEHTa B (OpME 3aluCH YpaBHEHUN COOTBETCTBYIOLIUX pEaKLUil u
(GbopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;

C(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIM3MPOBATH XHUMHYECKYI0 HH(OpMauio,
MOJY4aeMYIO U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBOM nHpopMaiuu, IHTEepHET U apyrux);

C(OPMHPOBAHHOCTh YMEHUH COOIONATh MpaBHA HKOJOTHYECKH IEIeCO00pasHOro
MOBEACHHUA B OBITY M TPYAOBOH JAEATEIBHOCTU B LENISIX COXPAHEHUS CBOEro 3/10pOBbI U
OKpY)KaloIlled NPUPOJHON Cpesibl, 0CO3HABaTh ONACHOCTb BO3JEHCTBHS HA >KUBBIE OPraHU3MBbI
ONpEJENIEHHBIX OPraHMYeCKUX BellecTB, MOHMMas cMbici mnokaszarens [1/IK, mosicHaTh Ha
IpUMepax crocoObl YMEHBIIEHUS U MPEJOTBPALICHUS] UX BPEJIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BeKa,;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE IMPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;



JUIA CIeNBbIX W CHAa0OBUAAIIMX OOy4aloOUIMXCSA: YMEHHE HCIONb30BaTh pelbedHO-
TOYEYHYIO cucTteMy o6o3Hauenuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHMe pa3gejjoB W  TeM (mdpoBbie)
Ne n/m Konrtpoabnsie | Ilpakrnuyeckue
MPOrpaMMbl Bcero obpa3oBaTeJbHbIE
padoTsI padoTsl
pecypchl
Pa3pen 1. Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMUHU
IIpenmer opranumdeckoil xumuu. Teopus
1.1 CTPOEHHSI OPraHMYeCKUX coemuHeHud A. | 3 http://resh.edu.ru/
M. Byrneposa
Hroro 1o pazaery 3
Pa3zzen 2. YriieBoaopoabl
2.1 IpenenbHble YraeBOIOPOIbI — AJIKAHbI 2 http://resh.edu.ru/
29 HenpenenbHble yrieBoJOpOMIbI: alKeHH, 6 1 http:/iresh.edu.ru/
AIIKaNEHbl, aTKHHBI
2.3 ApOMaTHYECKHE YIIIEBOIOPOIbI 2 http://resh.edu.ru/
IpupogHBIC HCTOYHUKH YTIIEBOJIOPOIOB U
24 PUpoL T Hopoa 3 1 http://resh.edu.ru/
ux nepepadboTka
HWroro no pazaeny 13
Pa3pen 3. Kuciiopoacoaep:xanye opraHuyeckue coeJuHeHHs1
3.1 Cruprel. DeHon 3 http://resh.edu.ru/
An . Kap6 .
3.2 BACTUIBI apOOHOBBIE  KHCJIOTHI 7 1 hitp:/iresh.edu.ru/
CrnoxHsle 3(HupbI
3.3 VrieBo bl 3 1 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/
http://resh.edu.ru/

Hroro mo pa3neny

13

Pa3nen 4. A3oTcoaepaiiue opraHnvecKne coeJIMHEHUsl

4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. Benku 3 ‘ http://resh.edu.ru/
Hroro 1o paszneiy 3
Pa3zzies1 5. BbICOKOMOJIEKYJISIPHBIE COETMHEHMUST

51 | ITnactmaccst. Kayayku. Bonokna 2 | http://resh.edu.ru/
Hroro no pasueiy 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34



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

IIOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
KoandecTBo yacos JJIeKTpOHHBIE
Ne Jara nugpoBkIe
Tema ypoka KonTtpoabnbie | IlpakTnueckne
n/m Bcero u3ydeHusi | oOpa3oBaTeJbHbIE
pa6oTsl padoThI
pecypcsbl
IIlpeqmMer  OopraHMyYecKOr  XMMHH, eé
P P 1 http://resh.edu.ru/
BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus CTPOCHUS OpraHU4eCcKuX
coequuennit  A. M. Bymieposa, eé 1 http://resh.edu.ru/
OCHOBHBIE MTOJIOKCHHS
[IpencraBnenue 0 Kiaccuukanuu
OopraHuyeckux BellecTB. HomeHkiaTypa
P & PR http://resh.edu.ru/
(cucremaTuueckas) u TPUBHAIBHBIC
Ha3BaHMsS OPraHUYECKHX BEIICCTB
AJIKaHBI: COCTaB " CTpOCHHE,
. P 1 http://resh.edu.ru/
TOMOJIOTUYECKUH P
Meran w®w 3TaH —  TpOCTEHIINE
P 1 http://resh.edu.ru/
MPEICTABUTENHN aJIKAHOB
AJIKEHBI; COCTaB M CTPOEHHE, CBOMCTBA 1 http://resh.edu.ru/
OTWIeH | TNpONWJIeH — [pocTeHime
P P 1 http://resh.edu.ru/
MIPEACTABUTENH AJIKCHOB
[Ipaktuyeckas pabora Ne 1. «[lomydyenue
P p . o 1 1 http://resh.edu.ru/
STHJICHA U U3YYEHHE €r0 CBOHCTB»
AnkagueHsl. Byranuen-1,3 u
MeTuiaOyraaueH-1,3. [onyuenne | 1 http://resh.edu.ru/

CHUHTETUYECKOTO KayuyyKa U PE3HHBI



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/
http://resh.edu.ru/

10

AJIKUHBL: COCTaB ¥ OCOOCHHOCTU CTPOEHHS,
TOMOJIOTHUYECKMH  psA.  AUETWICH —
MIPOCTEHINI TPEICTABUTEND AIKUHOB

http://resh.edu.ru/

11

BbIumceHusl M0 YpaBHEHHIO XHMHYECKOM
peakuuu

http://resh.edu.ru/

12

Apensl: OeH301 U TONyod. TOKCHYHOCTB
apeHoB

http://resh.edu.ru/

13

I'enernueckast CBA3b yriesoaoponos,
NpUHaJIC)KaIIUX K pasjIMYHbIM KjlacCaM

http://resh.edu.ru/

14

ITpupoJHblE HCTOYHHKH YTJICBOJOPOIOB:
HOPUPOIHBIA ra3 M IOMyTHbE He(TsSHbIC
ra3sl, HeQ)Tb U NPOAYKTHI €€ nepepaboTKu

http://resh.edu.ru/

15

[IpuposnHble HMCTOYHUKH YIJIEBOJOPOAOB!
HNPUPOAHBI Tra3 W TOMyTHBIE HE(TIHEIE
ra3bl, He)Th U MPOIYKTHI €€ ImepepaboTKH

http://resh.edu.ru/

16

KontponeHast ~ pabora mo  pasjeny
«YTIeBOIOPOIBI»

http://resh.edu.ru/

17

Hpez{enbmﬂe OJTHOATOMHBIC CIIUPTHI:
MECTAHOJI ¥ 3TaHOJI. BOI[OpOI[HaH CBA3b

http://resh.edu.ru/

18

MHoroaTtoMHbIe CIIMPTHI. 3TUJICHIJIUKOJIb U
TJIMIEepUH

http://resh.edu.ru/

19

®DEHO: CTPOCHUE MOJEKYIbI, (PHU3HUSCKUE
1 XUMHUYCCKHUEC CBOﬁCTBa, NPUMCHCHUE

http://resh.edu.ru/

20

AJbIeruasl; (bopmanbaerun u
aleTaabaerul. AIeTOH

http://resh.edu.ru/

21

OHOOCHOBHBIC Tpe/elbHbIC KapOOHOBBIC
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

http://resh.edu.ru/
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IMpaxktuueckas pabGora Ne 2. «CBoiicTBa

22 N http://resh.edu.ru/
pacTBOpa yKCYCHO KHCIOTHI»
CreaprHOBasi W OJICHHOBAs KUCIOTHI, KaK

23 [PEACTAaBUTENN  BBICHIMX  KapOOHOBBIX http://resh.edu.ru/
KHCIIOT
Mbuia Kak CONM  BBICIIMX KapOOHOBBIX

24 N P http://resh.edu.ru/
KHCJIOT, HX MOFOLIeE NeiicTBrE
CnoxHsle  >GuUpbl  Kak  HPOM3BOJHbBIC

25 KapOOHOBBIX KHCJIOT. ['HIPOJIN3 CIOXKHBIX http://resh.edu.ru/
3¢upoB
Kupsr: THPOIIH3, HPUMEHEHHE,

26 P P P http://resh.edu.ru/
OuosIOrHyYecKast poJib JKHUPOB
VYraeBoasl: COCTaB, KITaccU(uKanus.

27 BaxkHeliinmne MpeaCTaBUTENHN:  TIIFOK03a, http://resh.edu.ru/
¢$pykTO3a, caxaposa
Kpaxman © uemIono3a Kak MpHPOJHbBIC

28 P pup http://resh.edu.ru/
HOJIMMEPBI
KourponbHas  pabora 1o  pasjeny

29 «Kwucnopoconepxariie OpraHHYecKUe http://resh.edu.ru/
COCIMHEHHUSI»

30 AMUHBI; METHUIIAMHUH M aHHIHH http://resh.edu.ru/
AMMHOKHCIIOTBI KaK ampoTepHbIe

31 OpraHHYeCKHe COCMHEHNS, ux http://resh.edu.ru/
Ouostornueckoe 3Hauenue. I[lenruas
Benku KaK HPUPOJIHBIE

32 pup http://resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIC COCAMHCHUS
OCHOBHBIC HOHSTHS XUMUH

33 http://resh.edu.ru/

BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH
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OCHOBHEIE MCTOObI CHUHTE3a

34 BBICOKOMOJICKYIISIPHBIX coemuneHuit. | 1 http://resh.edu.ru/
ITnacT™Macchl, KaydyKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB 1o 34

ITIPOI'PAMME
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YUYEBHO-METOJINYECKOE OBECITIEUEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA

Xumus, 10 knace/Kysnenosa H.E., Jleskun A.H., [llatano M.A., AkunonepHoe odmectBo «M3natenscrBo «IIpocBemeHne»
METOJNYECKUE MATEPUAJIBI JJIS1 YUUTEJISA

AP POBBIE OBPA3OBATEJIbHBIE PECYPCBHI U PECYPCBI CETU HHTEPHET
bubmmorexa POIII - http://resh.edu.ru/

bubnroreka MDIII - https://school.mos.ru

Bbubnmoreka LIOK - https://lesson.academy-content.myschool.edu.ru/07.2/05
OG6pa3soBarenbHas mwiatdopma Yuu.py - http://uchi.ru/
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