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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o XMMHUH Ha yPOBHE CpeaHero odmero odpasoBaHus papadoTaHa Ha OCHOBE
DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-@3 «O06 obpazosannu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (penepasibHONH 00pa30oBaTENbHON MPOTPaMMbl CPEITHETO
obmero obpaszosanusi (POII COQO), npencraeneHHbx B DenepaqbHOM TOCYIAPCTBEHHOM
obpazoBatenpHOM crannapre COQO, ¢ yuérom Konuenumu npemnonaBaHusi yueOHOro mpenmera
«Xumust» B 00pazoBaTeIbHBIX OpraHu3anusx Poccuiickoii @enepariiu, peagu3yoiux OCHOBHbBIE
oOpasoBaTesbHbIE MPOrPaMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTparernyu pa3BUTHSI BOCITHUTAHUS B
Poccwiickoit @enepanun Ha nepuon 1o 2025 roga» (Pacnopsbxenune [Ipasurenscrsa PP ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MpOrpamMMbl IO XUMUH, K ONMPEAENIEHUIO O0IIel CTpaTeruu
00y4eHHsl, BOCIIUTAHHS M Pa3BUTHs OOYHarOIIUXCs CPENCTBAMH y4eOHOro mpenmMera « XuMHsD»
s 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIENTya bHbIe nmonokeHust @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIeJIeH, COAepIKaHus, pe3yIbTaToB 00yueHHUs! U TPeOOBAaHUI K YPOBHIO
MOJTOTOBKHU BBIITyCKHUKOB.

Xummuueckoe o0Opa3oBaHHe, [MOJy4aeMO€ BBITYCKHHUKaMH  00Imeo0pa3oBaTebHON
OpPraHu3alLM, SBJISIETCS HEOThEMJIEeMOH 4acThl0 HX oOpasoBaHHOCTH. OHO  CIIYKUT
3aBEPIIAOIINM 3TAllOM PEAJTU3alUHd HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOYEBBIX
LIEHHOCTEH, MPUCYLIHNX LIEJIOCTHOH CHCTEME XMMUYECKOT0 00pa3oBaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MHPOBO33PEHHS M OOIIEH KyJIbTYPBI YEJOBEKa, a
TaKXXe 5KOJOrMYeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO M TMPHPOIHOH Cpene.
Peanmusyercst xumudeckoe oOpa3oBaHHe OOYYalOIMUXCS HA YPOBHE CpEAHEro o0Imero
00pa3zoBaHUsI CPEACTBAMU Y4eOHOTO mpenMeTa « XUMHUS», COAEPIKaHUe U MOCTPOEHHE KOTOPOro
OTpeneNieHbl B TPOTpaMMe MO XUMHHM C yU4€TOM crHeuu(UKd HAyKH XUMHH, €€ 3HA4YeHUs B
MO3HAHUHM TPUPOABI U B MaTEPUATBbHOHN JKM3HU OOIIECTBA, a TaKXKe C YYETOM OOIMX Lened u
NPUHLHIOB, XapaKTePH3YIOIINX COBPEMEHHOE COCTOSIHME€ CHCTEMbI CpenHero ooImero
obpasoBanust B Poccuiickoit @enepannu.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPaeT OCOOYI0 POJib B COBPEMEHHOMN
LUBIJIM3AL[MH, B CO3AaHUU HOBOW 0a3bl MaTepHaibHON KyJibTypbl. OHa BHOCHT CBOW BKJAJI B
(opMHUpOBaHHE PALIIOHAILHOTO HAYYHOTO MBILIIEHUS, B CO3[JaHHUE LEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroILIeM MUPE KaK O AMHCTBE MPUPOJIBI H YEJIOBEKA, KOTOPOE POPMHUPYETCs] B XMMUH Ha
OCHOBE ITOHMMAHHs BEIIECTBEHHOTO COCTaBa OKPYJKAIOIIErO0 MHpPA, OCO3HAHMS B3aMMOCBSI3U
MEKIY CTPOSHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU IIPUMEHEHUSI.

TecHO B3auMOIEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HAYKAMHU, XMMHSI CTaJla HEOTbEMJIIEMOM
YaCTbI0 MHUPOBOH KYJBTYpBI, HEOOXOIMMBIM YCJIOBHEM YCIELUTHOTO TPYJAa U JKH3HH KaKIOTO
yreHa oOmectBa. CoBpeMeHHass XHUMHS KaK HayKa CO3WAATeNbHAas, KaKk Hayka BBICOKHX
TEXHOJIOTUH HampaBJeHa Ha peUIeHHe TIJI00ambHBIX MpobiieM yCTOHYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIIEBOMH, SKOJIOTHIECKOM O€30MaCHOCTH U OXPaHbI
3/I0pOBBSI.

B cootBercTBHM ¢ OOmIMMH LETSIMH M MPHHLUNAMH CpenHero oomero oOpa3oBaHUs
conep:kanue npeamera « Xumus» (10—11 knaccel, 6a30BbIi YPOBEHb H3YUEHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO TOATOTOBKY OOYYarOIUXCs, HEOOXOAMMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEITHOrO BKJIIOUEHHUs B JKH3Hb COLIUYMA,
NPOOJIKEHUST OOPAa30BaHMSI B PA3JIMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBmsroliuMu  nipeaMeTa «XUMHUS» SABISIIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «O01mast 1 HeOpraHMYeCcKasi XMMUS), OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUSI KOTOPBIX



SIBJISTEOTCS] OCHOBBI 0A30BOM HAYKH: CHCTEMA 3HAHUN MO HEOPTAaHUUECKOH XUMHH (C BKIFOUEHUEM
3HaHUH U3 OOILIEH XUMUH) ¥ OpraHUIeCcKOr XxuMuH. PopMUpOBaHHUE JAHHOH CHCTEMBbI 3HAHHUHN MTPH
U3yUYEHHH NpeaMeTa 00eCreunBaeT BO3SMOKHOCTh PACCMOTPEHHUSI BCET0 MHOT000pas3usl BEIIECTB
Ha OCHOBE OOIIMX NMOHSATHUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepskanusi KypcoB — «Opranudeckast xumusi» 1 «OO0mas 1 HeopraHudecKas
XUMHsD» c(hOpMUpPOBaHA B MPOrpaMMe IO XUMHUHM HA OCHOBE CHCTEMHOTO IMOAXOAa K M3YYEHHIO
yuebHOro Martepuana u OOYyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpeAeNEHHBIX TEOPETHUUECKUX YPOBHSX. Tak, B Kypce OpPraHMYeCKON XHUMHHU BelIecTBa
paccMaTpUBAOTCSl Ha YPOBHE KJIACCUYECKOH TEOpUU CTPOEHHUS OpPraHUYeCKUX COEAUHEHMM, a
TAaK)K€ HA YPOBHE CTEPEOXUMUYECKHUX W 3JEKTPOHHBIX IMPENCTaBIEHUN O CTPOEHUHU BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BELIECTBAX MAIOTCS B PA3BUTHU — OT YIVIEBOIOPOIOB IO
CJIOKHBIX OMOJIOTHYECKH AKTHUBHBIX CO€OUHEHHMH. B Kypce OpraHMuYecKoil XMMHU IOJNy4aroT
pasBuTHe CHOPMUPOBAHHBIE HAa yPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs MEPBOHAYAIBHBIC
NPEACTABICHUS O XUMHUYECKOH CBSI3U, KJIACCH(PHUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHUS], O XUMUYECKON PEeaKL1U.

ITon HOBBIM yrjiOM 3peHHUs B mpeaMere «Xumus» 0a30BOr0 YPOBHS PacCMAaTPHBAETCS
U3y4YCHHBII HAa YPOBHE OCHOBHOro o0mero o0pa3oBaHUS TEOPETHUYECKHH Marepual u
(bakTONOrHUECKUE CBEEHHS O BEIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHMUYecKas XUMHsD» OOYYArOIIMMCS MPENOCTaBISIETCS BO3MOXKHOCTb OCO3HATH
3HaYEHHE MEPUOTUYECKOr0 3aKOHA C OOINETEOPEeTHUECKUX M METOAOJOTMYECKHX MO3ULIUH,
rinyOske TMOHATh HMCTOPHUYECKOE HM3MEHEHHe (YHKIMH 3TOro 3akoHa — oT obobmaromed no
OOBSICHSIIOIIEH U TPOTHOZUPYIOTIEH.

Enunas cucrema 3HaHUN O BAXXKHEWIIHX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAX U
MIPUMEHEHUH, a TaK)Ke O XUMUYECKUX PEaKLMsX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKaHUsI
nononHsiercs B kypcax 10 wm 11 kjaccoB sieMeHTaMHM  COAEPIKaHUS, HWMEIOLIUMHU
KyJbTYPOJOTHYECKH M MPHUKJIAOHONH XapakTep. JTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAaHHUIO
B3aMMOCBSI3M XHMHUU C JPYIMMHM HayKaMM, pPacKpblBalOT €€ poJib B II03HABATENbHOM W
NPAKTUYECKON NEATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBAXKEHHS K IPOLIECCY
TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUH XUMHH, [TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIMECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICJIUBATh MH(POPMALMIO W TPUMEHATb €€ Ul TONOJHEHUS 3HAHUH, PeIIeHUs
MHTEJJIEKTYaJbHbIX U SKCIIEPUMEHTANBHBIX HCCIENOBAaTEeNbCKUX 3ahad. B LenoM comepkaHue
yueOHOro npeamera « XMMHEs» JaHHOTO YPOBHS M3YUYEHHsI OPHEHTUPOBAHO Ha (popMupoBaHue y
00yHarImuXxcss MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAHUS (PUIOCO(YCKHUX HUIAEH, TaKUX Kak:
MaTepHajbHOE €IUHCTBO HEOPTaHUYECKOrO M OPTaHUYeCKOr0 MHUpPa, OOYCIOBICHHOCTb CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHEM, TO3HABAEMOCTb IPUPOAHBIX SIBJIEHUM MTyTEM SKCIIEpUMEHTA
U pPELIeHHUs NMPOTUBOPEUMH MeEXIYy HOBBIMH (DaKTaMH M TEOPETHYECKHMH IPEANIOCBUIKAMH,
OCO3HaHHWE POJIM XUMHUHU B PEIIEHHH 3KOJOTMYECKUX MpoOyieM, a Takke mpodieM cOepekeHus
SHEPreTUYeCKUX PECypCOB, ChIPbs, CO3aHUs HOBBIX TEXHOJOTHI U MaTEepUaJIOB.

B nnane peurenns 3a1a4 BOCIUTAHMS, PA3BUTHS U COLMATIM3AINN OOYYAIOIINXCS TPUHSATHIC
IpOrpaMMOM MO XUMHMM TOAXOAbI K ONPENENEHUI0 COAEpXKaHWs U IOCTPOEHUs IpeaMeTa
NpeayCcMaTpUBaOT (POPMHUPOBAHNE YHUBEPCATIbHBIX YUEOHBIX NEHCTBHIH, UMERINX 0a3zoBoe
3HaYeHHE JUI PA3JIUYHBIX BUIOB JEATENILHOCTH: peLIeHHs NpoOieM, MOMCKA, aHaiIu3a M|
o0OpaboTku wuHpoOpManMK, HEOOXOOUMBIX IJIsI NPUOOPETEHHs] ONbITa NPAKTUYECKOH U
HCCJIEZIOBATENbCKON NeATENbHOCTH, 3aHUMAIOIIeH BaXKHOE MECTO B MO3HAHUU XUMUU.



B npakTuke npenonaBaHus XUMUHU KaK HA yPOBHE OCHOBHOTO OOIIIero o0pa3oBaHUs, TaK U
Ha ypOBHE CpeHero odmero 00pa3oBaHus, PH ONPENEICHUH CONEPKATeIbHON XapaKTePUCTUKU
Hejaeil M3ydeHHWs] TPENMETa HampaBJICHMEM TIEPBOCTENEHHON 3HAYMMOCTH TPAaJUIMOHHO
npu3Haércss (OPMUPOBAHME OCHOB XHUMHYECKOW HAyKd Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, TPAKTUIECKOHN NEATETbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOI
KynbTypbl. C METONMYECKOW TOUKH 3PEHUs TaKOH IMOAXOA K OMNPEIACICHHUIO LeNied H3y4eHUs
MpeaMeTa SIBJISIETCS BIIOJIHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEJIIMH H3Y4YeHHs] TpeamMeTra «XUMHUsS» Ha
6azosom yposHe (10 =11 kJ1.) SABASFOTCS:

e (QopmupoBaHHME CHCTEMbl XWMHUYECKUX 3HAHUHA KaK BaKHEWIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYUYHON KaPTUHBI MHUPA, B OCHOBE KOTOPOU JIEXKAT KJFOUEBBIEC TOHSITHS,
(dyHIaMeHTaIbHbIE 3aKOHbI U TEOPUHM XHUMHH, OCBOEHHUE SI3bIKa HAYKU, YCBOEHUE U
MOHUMAHUE CYIHOCTH JOCTYMHBIX OOOOIIEHNIT MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHHE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHUEe U Pa3BUTHE MPEACTABIEHUN O HAYYHBIX METONAX MO3HAHUS BEINECTB U
XUMHUYECKUX peakiuii, HeOOXOMUMBIX ISl MIPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHUYECKHX SIBJICHHUH, UMEIOIUX MECTO B MPUPOJIE, B MPAKTUIESCKON U
MOBCEHEBHOM JKU3HU,

® pasBUTHE YMEHHWA © CHocoOOB MESTENbHOCTH, CBS3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHUEM XUMHYECKOTO OKCIEPUMEHTa, COONIOAeHHEM NpaBWiI 0e30MacHoro
oOpalieHus C BEIeCTBAMU.

Hapsiny ¢ 3tum, comep:katenbHasi XapaKTepPUCTUKA LeNel U 3a1ad U3y4YeHUs MpeaMeTa B
porpaMMe 1Mo XMMHUN YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B
cucteMme cpeanero odrero odpasosanus. CerofHs B MpenoaBaHUN XUMHUU B OOJIbINEH CTENEHU
OTHAETCS TPEANOYTEHIE MPAKTHUECKON KOMIIOHEHTE COMIepKaHusl OOyYeHHsI, OpPHEHTUPOBAHHOMN
Ha TIOATOTOBKY BBIMYCKHHKa 00IIe00pa3oBaTeNbHON OpraHM3alWH, BIAACIOIIEro He Habopom
3HaHWH, a (PYyHKIHOHANTBHOH TPAMOTHOCTBIO, TO €CThb CMOCO0AMU W YMEHHSIMH AKTHBHOTO
MOJTyYEHUS 3HAHUH U MPUMEHEHHSI UX B PeaTbHOMN KU3HU JJISl PELISHHSI TPAKTUYECKUX 33714,

B cBa3u ¢ oTHM mpu M3y4YeHWHM mnpeaMera «XHUMEsS» JOMUHHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKUE IeJT U 331a4H, KaK:

amanranuys 00y4aroIUXCsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCs MUPa, (POPMUPOBAHUE
WHTEJUICKTYaJbHO pA3BUTOH JIMUHOCTH, TOTOBOM K CaMOOOPa30BAHHIO, COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY TMPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALIUSAX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dopMupoBanre y OOYYarOIIMXCS KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHITHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIsl PA3JIMYHBIX BUIOB AESTENILHOCTH. pelleHus mpodiem,
nowcka, aHamm3a u o00paboTkm WHPOPMAIMH, HEOOXOOUMBIX i TPHOOPETEHHUs OIbITa
JEeSITETbHOCTH, KOTOPasi 3aHUMAeT BAXKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe JJIsI OLEHKH C
MO3UINIA 3KOJIOTUYECKOM 0€30MacHOCTH XapaKkTepa BIHUSHUS BEIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpraHu3M 4esloBeKa U IPUPOIHYIO Cpeay;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yHaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIH30BATh COBPEMEHHbIE NH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TOMCKA U aHalin3a y4eOHOM U Hay4YHO-TIOMYIAPHOW HH(OPMANKH X UMUYECKOTO
COnep KaHus,



(bopMUPOBaHKE U PA3BUTHE Y OOYUYAOIINXCS ACCOIUATHBHOTO M JIOTUYECKOTO MBIILICHUS,
HaOJFOJIaTeNbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOOMMBI, B
YaCTHOCTH, IIPH TINIAHUPOBAHUHU U MMPOBEACHUN XUMHUYCCKOT'O SKCIICPUMEHTA,

BOCIHUTAHUE Y OO YHAIOIIUXCS YOEKAEHHOCTH B T'YMaHUCTUYECKOM HAMMPABJICHHOCTH XHMUH,
€€ BAKHOI pONM B pelIeHHH IIO0ANBHBIX NMPOOJIeM PaLMOHAIBHOIO MPHPOIONOIb30BAHYS,
MOTMOJIHEHHSI SHEPreTHUYECKHX PEeCypCOB M COXPAHEHHs MPUPOJHOrO PaBHOBECHSI, OCO3HAHHS
HEOOXOAMMOCTH Oepe’KHOTrO OTHOLICHHUS K MPUPOJE U CBOEMY 3[I0POBBIO, a TAKXKE IPUOOpETEHUsI
OnbITa UCIIOJIB30BAHUA TTOJIYUCHHBIX 3HAHUI AJIA MIPUHATUA TPaMOTHBIX peH_IeHI/Iﬁ B CUTyallUsX,
CBA3aHHBIX C XUMHWYCCKHUMU SABJICHUAMU.

B yudeOHoM miane cpemHero oOuiero oOpa3oBaHusi mpenaMer « XuMHs» 0a30BOr0 YpPOBHS
BXOOUT B COCTaB HpeI[MeTHOfI obmnactu ((ECTGCTBGHHO-HayLIHbIe NPEAMETBD,.

OO1ee 4MCIO YacOB, OTBEAEHHBIX Ui M3y4YEHUS] XMMUH, Ha 0a30BOM ypOBHE CPEIHEro
oOmero obpazosanms, coctasisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kiacce
— 34 gaca (1 gac B HezeHO).



COAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAA XUMUA

TeopeTHnyeckne 0CHOBbI OPraHU4eCKOi XUMHH

IIpenmer oprannueckoil XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYEHHE B IMOJTy4YE€HUU
HOBBIX BEILeCTB U MaTepualioB. Teopus CTpOeHHUs OpraHudeckux coennuHeHnii A. M. bytneposa,
€€ OCHOBHbIE mONOXKeHUs. CTpykTypHble (OPMYJIBI OpPTaHHYECKHX BellecTB. | omosorus,
n3oMepust. XMMHUYecKasi CBsI3b B OPraHMUECKUX COEANHEHUSIX — OJMHAPHbIE U KpaTHbIE CBA3H.

[Ipencrasnenue o kiaccupUKaluy OpraHMYECKNX BemecTs. HoMeHkIaTypa opraHmyecKkux
COeAMHEHUH (CHUCTeMaTHIeCKas) M TPUBUAJIbHBIC HA3BAHUS BAKHEHIIINX MTPEACTABUTENEH KIIAaCCOB
OpPraHUYEeCKUX BEILECTB.

DKcrnepUMeHTalbHbIE METO/bl M3Y4YEeHUsl BELIECTB U MX MpPEBpallleHUi: O3HAKOMIIEHHUE C
oOpasmaMu OpraHMYECKHX BEINEeCTB U MaTepHajiaMd Ha WX OCHOBE, MOJEIHUPOBAHHE MOJIEKYJI
OpPTaHUYECKUX BEINeCTB, HAONIONEHWE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALICHUIO OPraHUYECKUX BELECTB IIPH HArPeBaHUU (IUIaBlIeHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI. COCTaB M CTPOEHHUE, IOMOJIOTMYeCKMH psii. MeTraH u 3TaH — MpocTeilIne
NPEACTABUTEIN ANKAHOB: (PU3NIECKHE U XUMHUECKUE CBOHCTBA (PEaKIMH 3aMELICHUS] U TOPEHIS),
HaxOX/IeHUe B IPUPOJIE, MOTyUYeHUEe U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psAA. DTUIIEH U MPOMNWIEH — MpOCTeNLIne
NPEACTABUTEN AJKEHOB. (PU3NYECKHEe M XHUMHUYECKHE CBOWMCTBA (pEakLuM THAPUPOBAHMUS,
rajJOreHUPOBAHUS, THAPATALINH, OKHCICHHS U TIOJIMMEPU3ALIAH ), IOJyYeHHE U TPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u mermnOyramuen-1,3: CTpoeHHe, Ba)KHEHMIINE XUMHUYECKHE
cBolicTBa (peakuus nojuMepuzannn). [TonydeHne CHHTETHUECKOTO KaydyKa U Pe3HHBL

AJNKHMHBI. COCTaB M OCOOCHHOCTH CTPOEHHs, T'OMOJIOTHYECKHH psin. ANeTWieH —
NPOCTEHIINN MPENCTABUTENb AKUHOB. COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUYECKUE CBOWCTBA
(peaxkiyy THAPUPOBAHUS, FAJIOTEHUPOBAHNS, THAPATALIUN, TOPEHHUS), TOJTyUeHHE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (PHU3MUECKHE U XHMHYECKHE CBOWCTBA (peakuuu
rajJOreHUPOBaHUsl U HHUTPOBAHUs), TMOJYYEHHE W TMPHUMEHEHHe. [01yon: cocmaes, cmpoenie,
uzuueckue u Xumuyeckue ceoUCmMea (peakyuu 2ano2eHUpPosanUs U HUMpPOSAHUs), NOIYyYenue u
npumenenue. TOKCHUYHOCTL apeHOB. I'eHeTuueckass CBS3b MEXIy YIJ€BOJOPOAAMH,
MPUHAJIEKAIIMMU K Pa3JIMYHbIM KJ1acCaM.

[IpuponHble NCTOYHHUKH YIJIEBONOPOAOB. IIpUponHbIi ra3 u NoOMyTHEIE HEPTSAHBIE ra3bl
HedTs u € mpoucxoxaenne. Criocobbl nepepadboTku HeTH: EPEroHKa, KPEKHHT (TEPMHUECKHU,
KaTanuThuueckuii), mmponu3. IlpoaykTel mepepaboTkn HedTH, HX TNPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroyib ¥ MPOAYKTHI €r0 nepepaboTKu.

DKCcrnepUMeHTalbHbIE METO/bl N3Y4YEeHUsl BELIECTB U MX MPEBpAIleHU: O3HAKOMIIEHHUE C
oOpasmaMu miacTMacc, KaydyykoB U pe3uHsl, koyutekuuu «Hedte» u «Yrompy, MogennpoBaHue
MOJIEKYJI VyTJIEBOAOPOAOB U TaJIOr€HONPOU3BOAHBIX, IPOBEACHHE NPAKTHYECKOH paboThI:
MOJIy4eHHUE STUJIEHA U U3Y4YEHHUE €rO CBONCTB.

Pacuérnble 3anavn.




BelucneHnss Mo ypaBHEHHIO XHUMHYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJTHOTO BEIECTBA WJIN MPOIYKTA PEAKLIUH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OTHOTO
U3 UCXOHBIX BELIECTB WIN MPOIYKTOB PEAKLIUH).

Kuciopoacoaep:kamue opraHuueckue coeAHHEHHUS

[IpenenbHble ONHOATOMHBIE CIHUPTBL. METaHOA W STAHON. CTpPOeHHe, (PU3HYECKHe U
XUMHYECKHE CBOHCTBAa (pEeaKkIMU C aKTHBHBIMH METAJJIAMH, TaJIOT€HOBOIOPOJAMH, TOPEHHE),
npuMeHeHne. BomopoaHbie CBA3M MEXIy MOJIEKYJIaMu CIUpTOB. [leificTBre MeTaHona U 3TaHoNa
Ha OpTaHHU3M YEJIOBEKa.

MHOroaTOMHbIE CHHUPTBHL IJTWIECHTJHKOIb W TJIMLEPUH. CTPOEHHUE, (U3HUECKHe U
XUMHYECKHE CBOMCTBA (B3aNUMOJEICTBHE CO LIETOYHBIMU METAJIAMH, KaYeCTBEHHAS PEaKIUsl Ha
MHOTOATOMHBIE CIUPTHI). JIeWCTBHE Ha OpraHu3M deJjoBeKa. lIpuMeHeHHWe TiHLepHHa U
STHJIEHTITHKOJISL.

DeHou: CcTpOeHNe MOJIEKYJIbI, (PU3NIECKHe i XUMUYeCKHe cBOiicTBa. TOKCHUHOCTD (peHoNa.
[Tpumenenue peHona.

Anpnerunbsl u kemowus:. DopManbaerui, AaLeTaNbIerHi. CTPOeHue, (U3NYeCKHe U
XUMHYECKHE CBOHCTBa (peakUUM OKHCICHHS U BOCCTAHOBJICHHS, Ka4€CTBEHHBIC PEAKLUH),
NOJIy4E€HUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOTEL. MypaBbHHAS M YKCYCHAs! KHCIOTHI:
CTpoeHue, PU3nUecKue 1 XUMHYECKHe CBONCTBA (CBONCTBA, OOLIHE I KJIacca KUCIOT, PEaKIus
sTepuduKaniK), TOJIydeHHe u mnpuMeHeHue. (CTeapuHOBass W OJIEMHOBAs KHUCJIOTHI Kak
NPEACTABUTENN BBICIINX KapOOHOBBIX KUCIIOT. MblTa Kak COJIM BBICIINX KaPOOHOBBIX KHUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3pHUpbl KaK NMPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPONMH3 CIOXKHBIX 3(UPOB.
Kupsr. I'maponus xxupos. [Ipumenenne xxupos. buonorudeckas poJib xKUPOB.

YrneBonabl: COCTaB, KJIaCCU(PUKALIUS YTIeBOI0OB (MOHO-, IU- U noucaxapuasl). [ roko3a —
NPOCTEHIINH MOHOCAXapHI: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbL, (PH3UUECKHE M XMUMHUYECKHE
cBolicTBa (B3anmopaeticTeue ¢ ruapokcunom meau(1l), okucneHne aMMHUadHbIM PAaCTBOPOM OKCHIIA
cepeOpa(l), BoccTaHOBIEeHHE, OpOKEHHE TIIFOKO3bI), HAXOXKIACHHE B MPHUPOAE, TNPHUMEHEHUE,
ounosorudeckas poiib. @otocuuTe3. OPyKTO3a KaK U30MEP TITFOKO3BL.

Kpaxman n memmonosza kak npupoassie nonuMepbl. CTpOSHHE KpaxMasia U LEJITFOJIO3bL
DuznuecKkue 1 XMMUYEeCKHE CBOWCTBA KpaxMaia (TUAPONIN3, KAaUeCTBEHHAS PEAKLIUSA C HOIOM).

DKCIepUMEHTAIbHbIE METOAbl HM3YYEHMs BEIIECTB U HMX MPEBPALLEHHIA: NPOBEICHHUE,
HaOJMIOIEHHE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB. TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakuuyu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcupoM wmenu(ll)), MHOroaroMHbBIX
crupToB (B3auMonelicTeue rmuepuHa ¢ ruapokcuaom menu(ll)), ampmerunoB (OKUCIEHHE
aMMHa4YHbIM pacTBOpoM okcupa cepedpa(l) u runpokcunom menu(Il), B3anmonericTBre kpaxmana
C MOZIOM), TIPOBEICHHNE MPAKTUIECKOH pabOThI: CBOHCTBA PAaCTBOPA YKCYCHON KHUCIIOTBL

PacuértHble 3anaun.

BblMucneHnss mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00b&Ma, KOIMYECTBA
HCXOJTHOTO BEIECTBA WM MPOAYKTA PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OTHOTO
U3 UCXOHBIX BELIECTB WM MPOIYKTOB PEAKLIUH).

AzoTcozpepikalne OpraHuuIecKue COeNNHEHMS.

AMHHOKHCIIOTBI KaK aM(OTEpHBIE OpraHUYECKHE COeNMHEHUs. PH3NUecKre 1 XUMHUUECKHE
CBOWCTBA aMHHOKHCIIOT (Ha MNpUMepe TIJHOHuHA). buojormueckoe 3Haue€HHE AMHHOKHCIOT.
IlenTunsr



benkn kak mpUpPOIHBIE BBICOKOMOJIEKYJSIPHBIE COenMHEHUs. llepBuyHast, BTOpHYHAs U
TPeTUYHAsT CTPYKTypa OenkoB. XHUMHYECKHE CBOHCTBA O€JIKOB: THAPOJIN3, EHATypaLHs,
KAa4eCTBEHHBIE PEAKIINH Ha OEJKH.

DKCIeprMEHTAIbHbIE METOAbl M3YYEHUS BELIECTB M MX MNPEBpAIleHUil: HaOIrofeHue U
OMHCaHWE JIEMOHCTPALMOHHBIX OIBITOB. JACHATypauus OEJIKOB MpPH HArpeBaHWH, LIBETHBIE
peaxiuu OeJIKoB.

BbicokomosieKyIsipHbIE COeIHHEHHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH: MOHOMED, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb IOJMMEPU3ALINH, CPenHss MoyeKyJsipHas macca. OCHOBHbIE
METO/IBI CUHTE3a BBICOKOMOJIEKYJSIPHBIX COSIUHEHUH — MOJIMMEPU3ALINS H IOJTMKOHICHCALUS.

DKCIepUMEHTAIbHBIE METOJbl M3YUYEeHUSI BEIIECTB W UX MPEBPALIEHHI: O3HAKOMIICHHE C
00pasuaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MesxnpeameTHble CBSI3H.

Peanusanus MeXNpeIMETHBIX CBA3€H NMPU W3y4eHUM OpraHnydeckod xumuu B 10 kjacce
OCYILIECTBIISIETCS 4Yepe3 HCIONb30BAaHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX IOHSITHH, TaKk U
MIOHSTHH, SBISIFOIINXCSI CHCTEMHBIMH JIJIsl OTJIEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIC TOHSTHS. SIBICHHE, HAYYHBIA (PaKkT, TrUIOTE3a, 3aKOH,
TEOpUs, aHajJM3, CHUHTe3, KJIacCU(PHUKALWs, TMEePUOAUYHOCTh, HAOMIOACHNE, HW3MEpPEHHE,
SKCIIEPUMEHT, MOZEITUPOBAHHE.

Dusnka: MaTtepus, JHEPTHUS, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHB,
BEILECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NIECKHIE BEIMYMHBI U €HHULIBI HX
U3MEPEHUsI.

buonorusi: knerka, opranmsm, Ouocdepa, oOMeH BelecTB B opraHusme, (POTOCHHTE3,
OMONIOrNYeCKH aKTUBHBIE BelecTBa (OeKu, yIIeBObL, JKUPBI, (DEPMEHTHI).

I'eorpadumsi: MuUHEpabl, TOPHBIE MOPOIBI, OJE3HBIE HCKOMAEMBbIE, TOILIMBO, PECYPCHI.

TexHoJOorHsA: NHUIIEBBIE MTPOAYKTHI, OCHOBBI PALIHOHAILHOTO MUTAHUS, MOIOIIHNE CPENCTBA,
JIEKapCTBEHHBIE 1 KOCMETUYECKHE MPenapaThbl, MAaTEPHUANIbI U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIAA N HEOPTAHNYECKAA XUMUA

TeopeTunueckue 0OCHOBBI XMMHUU

Xumuueckuil sneMeHT. AToM. Sapo aroma, H30TONBL JJEKTPOHHAs 00O0JIOUKa.
DHepreTuyecKre ypOBHU, OAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemeHTsl. OcoOeHHOCTH
pacripeneneHus 3JIEKTPOHOB MO OpOUTANsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHAs! KOH(PUTypaus aTOMOB.

Ilepuognueckuii 3axkon u Ilepumoaudeckas cucremMa XuMudeckux sieMmentos [[. M.
Menpeneesa. CBsi3p nepuoanueckoro 3akoHa u Ilepuonnueckoil cHCTEMbI XHMHUYECKUX
snementoB JI. 1. MeHneneeBa ¢ COBpeMEHHON Teopuell CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUsI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CJIIOJKHBIX BEIIECTB
IO FpyNnaM U nepuogaM. 3HaueHHe NepUuoIMYecKOro 3aK0Ha B pa3BUTUU HAYKU.

Ctpoenne BemecTBa. XHUMHYECKasl CBsi3b. BHAbBl XMMHUYECKOH CBsI3U (KOBaJEHTHAs
HETOJSIpHast U TIOJISIpHAS, WOHHAs, MeTaJulndeckas)). MexaHu3Mbl OOpa3OBaHMs KOBAJIEHTHOH



XUMUYECKOU CBsI3M (OOMEHHBIH W TOHOPHO-aKIeNnTopHbIH). BomoponHast ¢Bsi3b. BaneHTHOCTS.
DnexTpooTpuLaTenbHOCTh. CTeneHb okucaeHus. MoHbl: KaTHOHBI M aHHOHBL

Bemmecta MOJEKYJIIPHOTO U HEMOJEKYJISPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBA. THIMbl KPHUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMNCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKH.

ITonsTie o aucnepcHeIx cucrteMax. McTuHHbBIE U KOJJIOWAHBIE pacTBOPbI. MaccoBast 10
BELlECTBA B PaCTBOpE.

Knaccupukauus Heopranndecknx coeanHeHuil. HomMeHkaTypa HEOpraHMYECKHX BELIECTB.
I'eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAIIEKALINX K PA3JIMUHBIM KJIACCaM.

Xummueckass peakuus. Kiaccupukanuss XUMHUECKHUX PEAKUUA B HEOPraHHMYECKOW W
OpPraHMYEeCcKON XUMHUHU. 3aKOH COXPAHEHMsI MAcChl BELIECTB, 3aKOH COXPAHEHUsI U NPEBPaLIeHUs
SHEPryuu NpU XUMHUYECKUX PEAKLIUsAX.

CkopocTb peakumu, €€ 3aBUCUMOCTh OT Pa3u4HbIX (akTopo. OOpaTuMble peakLyu.
Xumuyeckoe paBHOBecHe. DakTOpbl, BIUSIOLIME HAa COCTOSIHHME XHUMHYECKOIO PaBHOBECHSI.
ITpunanmn Jle Ilatense.

DnexTponuTnyeckas aucconuanus. CunbHble U ciadbie 3nekTponuThl. Cpema BOIHBIX
pPacTBOPOB BELECTB: KUCasl, HEUTpaJbHAas, IeJI0YHasl.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIH.

DKcnepUMeHTalbHblE METO/Abl M3yUEHHUS BELIeCTB M WX MpEeBpallleHuil: JAeMOHCTpaLus
tabmun «Ilepuonnueckas cucreMa xumudecknx sjnemeHtoB JI. M. MennesneeBa», u3ydeHUe
Mozenell KPUCTAIMYECKUX PeIIETOK, HAONMIOeHHE M ONMUCAHHWE JAEMOHCTPALMOHHBIX U
7Ta0OpaTOPHBIX OMBITOB (Pa3jOXKEHHWE MEPOKCHIAa BOIOPONAa B MPHUCYTCTBUU KaTaJIN3aTOpa,
oTpesesieHUe Cpellbl PacTBOPOB BELIECTB C MOMOIIBbI YHHUBEPCAJIBHOTO WHIAMKATOpA, PEaKLUU
HMOHHOrO OOMeEHa), MPOBEINCHHE MPAKTU4YEeCKOH paborel «BiusHME pasnnvHbIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKON PEaKLII.

PacuértHble 3anaun.

Pacuétpl o ypaBHEHUSIM XUMUYECKUX PEaKLHil, B TOM YHUCJIe TEPMOXUMUYECKUE PACUEThI,
pacuéThl ¢ UCTIOJIb30BAHUEM MOHATHUS «MACCOBAsi 10JIs1 BELLECTBAY.

Heopranuueckass xumust

Hewmerannel. [Tonoxxenue Hemerasuios B [lepuonndeckoil cucteMe XMMHUUECKHX 3JIEMEHTOB
J. 1. MeHnneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. DPu3nuecKkue CBOICTBA HEMETAJLIOB.
AnoTponusi HeMeTaJUIoB (Ha mpuMepe KUuciopoaa, cepsl, pocdopa u yriepona).

XuUMUYecKre CBONCTBA BaKHEHIIMX HEMeTaJuloB (TaJloreHOB, cepbl, azora, (ocdopa,
yriaepoaa U KPeMHHUsI) U X COeIUHEHNH (OKCHUIOB, KUCIOPOACOAEPIKAIINUX KUCIIOT, BOIOPOIHBIX
COEITMHEHU).

IIpumeHnenne BaXXHEUIINX HEMETAJUIOB U UX COCTUHEHU.

Mertannsl. [lonoxenne metamios B llepuognyeckoil cUCTEME XUMHYECKUX 3J1EMEHTOB [l
H. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JOYeK aTOMOB MeTayioB. OOrmme
¢usnyeckue cpoiicTBa MetajuioB. CIulaBbl METAJIOB. DIEKTPOXUMHUECKUN sl HANpsKEHUH
METAJIJIOB.

XUMUYeCKHe CBOMCTBA BAXKHEWINUX METAJUIOB (HATPWH, KaiWid, KaJlbLUH, MarHwi,
ATIOMHUHHH, IUHK, XPOM, *KeJie30, MeJlb) U UX COSAMHEHHUIA.

OO6ume ciocoOrl moNy4eHust MeTayuIoB. [IprMeHeHe MeTauIoB B ObITY U TEXHUKE.

OKCnepUMeHTalbHblE METOAbl M3Y4YeHMs] BELIeCTB M MX MpeBpallleHuil: H3ydyeHue
KOJUTEKIIMH «MeTaJuibl U CIIaBbl», 00Pa3I0B HEMETAIIOB, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a1ad,
HaOJMIOIEHHE W ONHMCAaHWE JEMOHCTPALMOHHBIX U JaOOpaTOPHBIX OIBITOB (B3aUMOJEHCTBHE



TUIPOKCH/IA AIFOMUHUSA C PACTBOPAMH KHUCJIOT U IIEJIOYeH, Ka4eCTBEHHbIEC PEAKLMN HA KATHOHBI
METAJIJIOB).

Pacuérnble 3anaun.

Pacuérer Macchl BemecTBa Uik 00bEMa ra3oB [0 U3BECTHOMY KOJHMYECTBY BEIECTBA, MACCe
WM 00BbEMY OTHOTO U3 YYAaCTBYIOIINX B PEAKLUH BEIIECTB, PACUEThI MacChl (00BbEMA, KOINIECTBA
BEIECTBA) MPOIYKTOB PEAKIIMH, €CITH OTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponb xumun B o0ecrieueHnH SKOJIOTHYECKOM, SHEPreTHYECKON M MUIIEeBOH Oe30MacHOCTH,
pa3BuUTHUU MenUUMHEBL [IoHATHE O HAYYHBIX MeTOAAX MMO3HAHUS BELIECTB U XUMHUYECKUX PEAKLIUM.

[Ipencrasnenust 06 OOIMX HAYYHBIX MPHHLMIIAX IPOMBILIIIEHHOTO MOJYYeHHS BAKHEHIITNX
BELIECTB.

YenoBek B MHpE BEUIECTB U MaTEPHANOB. BAXHEHIINE CTPOUTENbHBbIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTe€pUalibl, KPAaCKH, CTEKJIO, KE€paMHKa, MaTepHajbl U 3JIEKTPOHUKH,
HAaHOMATEPHAaJIbl, OPraHMYECKIE U MUHEPAJIbHBIE YAOOPEHMSI.

XUMHsT U 3[0pPOBbE 4YEJIOBEKA: MPABWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MacHOT0 MCIIONBb30BAHMS MTPENapaToB OBITOBONH XUMHH B TOBCEIHEBHOMN JKU3HU.

MesxnpeameTHble CBSI3H.

Peanmmzauust MeXIpeaMETHBIX CBsI3€H MPHU U3y4eHUH OOLIel U HEOPraHUYEeCKON XUMHH B
11 xmacce oCcyIIeCTBIIETCS Yepe3 UCMOMb30BAHNE KaK OOINIMX €CTECTBEHHO-HAYYHBIX MOHATHIM,
TaK W MOHATHUMH, SIBISIOIINUXCS CUCTEMHBIMH IJI1 OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOu1ne ecTecTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIN (DAaKT, TUMOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CHHTE3, KJjaccupuKauus, TMEePHOANYHOCTb, HAONIONCHHE, 3KCIEPHUMEHT, MOAEIHUPOBAHNUE,
U3MEpPEHNE, SIBJICHUE.

®dusyka: MaTepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaTMOAKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUH YPOBEHb, BELIECTBO, TENO, 0OBEM, arperaTHoe
COCTOSIHUE BeIeCTBa, PH3NUECKHE BEIMYMHBI U €IUHULBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, S5KOCHCTeMa, Ouochepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MUHEpaBI, TOPHBIE TIOPO/BI, MOJIE3HBIE HCKOMAeMBbIe, TOILIIHBO, PECYPCHL

TexHOMOrusA: XUMUYECKast IPOMBILIJIEHHOCTh, METAJUTY PTUsl, IPOU3BOACTBO CTPOUTENBHBIX

MaTEPUaJioB, CEJIbCKOXO3SICTBEHHOE MPOU3BOACTBO, IMUIICBasa MPOMBIINIJIEHHOCTD,
@apMaHeBTquCKaﬂ MPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETHYCCKHUX npemnaparos,
MPOU3BOACTBO KOHCTPYKIHOHHBIX MaTEPUaJIoB, SJICKTPOHHAaA MPOMBIINIJIEHHOCTD,

HaHOTCXHOJIOTHU.



IVTAHWUPYEMBIE PE3VJIbTATBI OCBOEHHWA IIPOITPAMMBI 110 XUMHHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUMA

JIMUHOCTHBIE PE3YJBbBTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjIbTaTaM OCBOSHHS OOyYAIOIIUMUCS
NPOrpaMM CpenHero odmero obpa3zoBaHus (JIMYHOCTHBIM, METAIMPEAMETHBIM U NPEIMETHBIM).
HayuHo-mMeTronudyeckoli OCHOBOW il pa3padOTKU IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS
NPOTrPaMM CPEAHEro 00Iero oOpa3oBaHUsI SABISETCS CHCTEMHO-AEATEIbHOCTHBIH MOIXO.

B cootBeTrcTBMM € CHUCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYyp€ JHMYHOCTHBIX
PE3yJIBTATOB OCBOCHUS MpeaMeTa « XMMHsD» Ha YPOBHE CpeIHero o01mero 00pa3oBaHus BbIIEICHBI
CJenyoLe COCTABISOIINE:

OCO3HAHUE OOYYAIOIIMMHUCS POCCUHCKON TpaKIaHCKOW WAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEAEIICHHUIO,

HAJIMYMe MOTHBALMU K O0YYEHHIO;

LIEJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKACHWUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH 1 NCTOPHUECKUX TPaauIuii 0a30BOH HAYKU X MUY,

TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIUXCs PYKOBOACTBOBATBCS B CBOEH NEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, MPUCYIIMMH LEJOCTHOH CHCTEME XHMHUYECKOTO
obpazoBaHus,

HAJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KYJNbTYpPhl M CIOCOOHOCTH CTaBHTb LEIH U
CTPOUTb >KU3HEHHbIE TJIAHBL

JIMYHOCTHBIE Pe3yJIbTAThl OCBOSHHS MPEIMETa « X UMHS» JOCTUTAIOTCS B €IUHCTBE YUeOHOH
U BOCIMTATEJIbHON JESTENbHOCTH B COOTBETCTBUU C I'YMaHHUCTHUECKUMHU, COLIMOKYJIBTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH W HWAEAJaMHU POCCHICKOrO TIpa)KIaHCKOro OOINecTBa,
NPUHATBIMU B OOINECTBE HOPMaMH W IPAaBHJIAMU TMOBEISHHs, CIOCOOCTBYIOIIMMHU MpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYArOIIMXCS.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHUS IMpeaMera « XUMUsD) OTPakarT cHOPMHPOBAHHOCTH
OTIbITA [TO3HABATEIBHOHN 1 PAKTUIECKOH AEATEIBHOCTH 00YHAOIIMXCSI TIO PEATH3ALMH TPHUHATHIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUS

OCO3HAaHMS OOYYAIOLTUMICS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY Y MPABOMNOPSAKY;

NPEICTaBJIeHNUs O COLMAJIBHBIX HOpMax M MPaBHJIaX MEXJINYHOCTHBIX OTHOIUIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESTEIbHOCTH NPU CO3AaHUU YUEOHBIX MPOEKTOB,
pemeHny y4eOHBIX 1 MTO3HABATENbHBIX 337144, BBITOJIHEHUH X UMHYECKUX SKCIIEPHMEHTOB;

CHOCOOHOCTH TIOHUMATh M MPHHUMATh MOTUBBI, HAMEPEHHSL, JIOTHKY U apTyMEHTBI IPYTUX
NIPU aHAJTN3€ Pa3IMYHBIX BUIOB YUeOHOH NesTebHOCTH,

2) NaTPUOTHYECKOI0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOLUEHUS] K HCTOPUYECKOMY M Hay4HOMY HAacCJeIMI0 OTe4eCTBEHHOMN
XUMUH,

YB)KEHHUs] K TPOLECCY TBOPYECTBA B OOJIACTH TEOPHUH M TNPAKTHUECKOTO NMPUMEHEHHUS
XUMHH, OCO3HAHMS TOTO, YTO AOCTIDKEHHUS] HAYKU €CTh Pe3yJIbTaT JJIMTEIbHBIX HaOIIONEHUN,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOIO TPY/AA YUEHBIX U IPAKTUKOB;



UHTEpeCa M TI03HABATEJNbHBIX MOTHBOB B IMIOJYYEHHH W TOCJHEAYIOLIEM aHaN3e
UH(POPMALIUHU O TIEPENOBBIX JOCTH)KEHUSIX COBPEMEHHOHN OT€YeCTBEHHON XUMUH,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO NTOBEACHMS,

CHOCOOHOCTH OLICHUBATh CUTYALIUH, CBSI3aHHBIE C XMMUYECKHMH SIBJICHUSIMH, Y IPUHUMATD
OCO3HAaHHBIE PEIIEHHs], OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH,

TOTOBHOCTH OLICHMBAThb CBOE IOBEICHHWE M TOCTYNMKH CBOMX TOBAapHUINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEACTBUN 3TUX MOCTYIKOB;

4) popMupoOBaHUS KYJbTYPBbI 310POBbSI:

MOHUMAHWSI LIEHHOCTEW 310poBOro u Oe3omacHOro obOpasza >KU3HH, HEOOXOOUMOCTU
OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (PU3NIECKOMY U IICUXUIECKOMY 37JOPOBBIO;

coOnroeHnst mpaBuyl OE30MacCHOTO OOpalleHus] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYAOBOH NESITENIbHOCTH,

NMOHUMAHUS LEHHOCTH TNPAaBWJI HWHAWBUAYAJIBHOTO U KOJUIEKTUBHOrO 0€30MacHOro
MOBEICHMS B CUTYaLUsX, YTPOIKAIOLINX 300POBBIO U JKU3HH JIFOJEH;

OCO3HAHMS TOCIENCTBUA M HENPHUSTHS BPEIHBbIX NPUBbMEK (YyHOTPEOJICHUS aKOTOJI,
HApKOTHKOB, KYPEHHS);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKATHBHOH KOMITETEHTHOCTH B Y4e€OHO-HCCIEeNOBATEIbCKONW JIEATENBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BUIAX NESITEIbHOCTH,

YCTAHOBKM Ha AaKTHBHOE Yy4YacTHE B PEIICHHH NPAKTUYECKUX 3a/1a4 COLMAIbHON
HAIPaBJIIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YYEHHUIO MPOQECCHil Pa3IMYHOro poja, B TOM HHCIE HA
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUIA 10 XUMUH,

YBKEHUsSI K TPYAY, JIFOISIM TPyAa U pe3yJIbTaTaM TPyIOBON NEATENbHOCTHY,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAIBHOM TpaeKTopun 00pa3oBanusi, Oy ayiei
npodeccuu U peann3aluy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U MOTPeOHOCTEH 0011IecTBa,

6) 3K0JI0rH4ecKOro BOCTIUTAHUS:

SKOJIOTUYECKU 11eJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKH3HHU Ha 3eMmiie;

MOHUMAaHHUS TJI00ATBHOTO XapakTepa SKOJIOTHUECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HAa COCTOSIHUE MTPUPOIHON U COLIMAIbHOMN Cpenpbl,

OCO3HaHMSI HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHIKEHUH XUMHHU JIJIsI PELIEHHUsT BOTIPOCOB
PaLMOHATIBHOTO PHPOIONIOIBb30BAHUS,

AKTUBHOTO HEMpPUATHS NEHCTBUH, MPHHOCALINX BPEN OKPY’KAIOIIeH NPUPOIHON cpene,
YMEHHUSI MPOTHO3UPOBATh HEONATOMPUSATHBIE SKOJOTUYECKHE IMOCIENCTBUS MPEANPHHUMASMBIX
JNENCTBUN U MPEAOTBpALIATh UX,

HAJIMYUS PA3BUTOTO HKOJIOTHYECKOTO MBILIUICHUS, SKOJOTHYECKON KYJIBTYPBL, OIbBITA
OEATEIbHOCTH HSKOJIOTUYECKOH  HANpaBJEHHOCTH, YMEHHS PYKOBOACTBOBATbCI WMMU B
NO3HABATEJILHOW, KOMMYHHKATHBHON M COLIMANIBHON MPAKTHKE, CITIOCOOHOCTH U YMEHHSI aKTUBHO
NPOTUBOCTOSTH UAEOIOTNH XxeModobuwy;

7) HEHHOCTH HAYYHOI0 MO3HAHMA:

c(pOPMHPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHON NMPAKTHKUY,



NMOHUMAHMs CHeUU(pUKA XUMHHM KaK HayKH, OCO3HaHUS €€ poiau B (HOpMUPOBAHHUH
PAaLMOHATIBHOTO HAYYHOT'O MBILIUICHHUS, CO3MAHUH LIEIOCTHOTO TPEACTABICHUS] 00 OKPYKaroIeM
MHpEe KaK O €JUHCTBE NPUPOABI M UEIOBEKa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH U
pewmeHny npodaeM COXpaHEHHsI TPUPOJHOTO PABHOBECHS,

yOexnEHHOCTH B 0COOOH 3HAYMMOCTH XHUMHUH JJisl COBPEMEHHOW LMBWIM3ALUU. B €€
I'YMAaHHUCTHYECKOW HANpPaBJICHHOCTH W BAKHOW POJHM B CO3JAHMM HOBOH 0as3bl MaTepHaIbHON
KYJBTYPBI, PEIIEHUH TI00aJbHBIX MPOOJIEM yCTOHUHNBOrO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOW,
SHEPreTUYEeCKOH, TNHINeBOW W HKOJOTHYECKOH Oe30MmacHOCTH, B PAa3BUTHH METULMHBIL,
o0ecre4eHnn YCIIOBHI YCIEIHOTO TPYAa U HKOJIOTHIECKH KOM(OPTHON JKU3HU KAKAOTO HWiIeHA
o01ecTna;

€CTeCTBEHHO-HAyYHOW TI'PAMOTHOCTH. TOHMMAHMS CYI[HOCTH METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCIOJB30BATh MOJydaeMble 3HAHUS IS
aHanm3a U OOBSICHEHHUs SIBICHHH OKPYXKAIOIIEro MHUpPa M MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHS 1eNaTb 0OOCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HayUHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIBIO MOJTyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCTIOIBb30BATh XUMUYECKHE 3HAHUS ISl PELISHUs TPOodsieM
B PEAJIbHBIX JKU3HEHHBIX CUTYALHSIX;

MHTEpeca K MO3HAHUIO M UCCIIEAOBATENIbCKON AESITEIbHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HENpephIBHOMY OOPa30BAHUIO M CaMOOOPA30BAHMIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUH 1O XHMHUH B COOTBETCTBHHM C JKU3HEHHBIMHU
noTpeOHOCTSIMU,

HUHTepeca K OCOOEHHOCTSIM TPYAa B Pa3IMIHBIX cepax mpodhecCHOHATBHON AeSITEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJbTaThl OCBOGHHs y4eOHOro mpeamera «XHMHUS» Ha YpPOBHE
cpenHero obmiero 00pa3oBaHuUs BKIIOYAIOT:

3HA4YUMbIe I (POPMHUPOBAHHSI MHUPOBO33PEHMST OOYHAIOIIMXCS MEKAMCLUIIMHAPHBIE
(MexTIpeMeTHbIe) OOLIeHAYYHbIE TOHSATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOMH KapTHHBI MHpa
U crieliu()UKy METOAOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTRO,
SHEPrusi, sSIBJICHUE, MPOLIECC, CUCTeMa, HAy4HbIH (pakT, MPUHLMIL, THIOTE3d, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIEAOBaHIE, HAOIIOICHNE, U3MEPEHHUE, SKCIIEPUMEHT U IpyTHe),

yHUBEpCaibHble  yueOHble  feiicTBus  (TIO3HABATENbHbBIE,  KOMMYHHKATHBHBIE,
peryisTuBHbIe), obecneunBarome (GopMHpPOBaHWE (PYHKIHMOHAIBHOM TPAMOTHOCTH U
COLIMAJIbHON KOMITETEHIIMH O0yYarOIIUX CSL;

CHOCOOHOCTh  OOYYAIOLIMXCS ~ HMCIONb30BaTh ~ OCBOEHHBIE  MEKIHCLUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHHSA M YHHBEpPCaJbHble y4eOHble AEHCTBUS B MO3HABATEJIbHOH U
COLIMAIbHON MPAKTHKE.

MeranpenMeTHble Pe3yJbTaThl OTPAKAIOT OBJIAJAECHHE YHUBEPCATbHBIMU yueOHBIMHU
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMHU U PETyJISTUBHBIMHU [EHCTBUSIMH.

OBJajeHne YHHBEPCAJBLHBIMU Y4€0HBIMH M03HABATEIBHBIMH I€HCTBHIMM:

1) 0a3oBbIe JorH4YecKHe JeHCTBHS:

CaMOCTOSITENIbHO (DOPMYJIUPOBaTh M aKTyaJIM3MPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHuBarh;

OIpenessiTh LedH IEATENbHOCTH, 3aJaBasi MapaMeTpbl MU KPUTEPUH UX JOCTHIKEHUS,
COOTHOCHUTD PEe3yJIbTAThl AESITEJIbHOCTH C TIOCTABICHHBIMH LIEJISIMH;



UCTIONIb30BaTh IPH OCBOCHUH 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIUJICHUS — BBIACNSATH
XapaKkTepHbIC TPU3HAKKM TIOHATHH W YCTAaHABJIMBAaTb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOLIHE MOHATHUS JJIs1 OOBSCHEHHSI OTJENbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KJIACCU(UKALIMHU BELIECTB U XUMHUECKUX PEaKLIN;

yCTaHABJIMBATh MPUYHHHO-CIICACTBEHHBIE CBSI3U MEXKAY H3Y4aeMbIMH SIBJICHHUSIMUY,

CTPOUTB JIOTHYECKHUE PACCy KIEHUs (HHAYKTUBHBIE, A€AYKTHBHBIE, [10 AHAJIOTHH), BbIABIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHHUSX, (OPMYyJTUPOBATH BBIBOIBI U
3aKITFOYCHHS,

NPUMEHSTh B TPOLIECCE MO3HAHUS, MCIONb3YEMble B XUMHHU CUMBOJIMYECKHE (3HAKOBBIE)
MO, MPeoOpPa30BBIBATE MOACTIBHBIE MPEICTABIEHHIS — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,
XUMHYecKast (OpMyJa, YpaBHEHHE XHMMHYECKOH peakuud — TpPHU pPeIeHHuH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BAHHbBIC MOJICJIbHBIE ITPEICTABICHHS IS
BBISIBJICHHSI XaPAKTEPHBIX MPU3HAKOB U3YYaE€MBIX BELIECTB U XUMHUUECKUX PEAKIIHA.

2) 0a30BbIe HCCJIEA0BATEILCKHE JeHCTBHS:

BJIaZIETh OCHOBAMH METOAOB HAYYHOT'O MO3HAHMSI BEIIECTB U XUMHUYECKUX PEAKLIN;

dopMyaHpoBaTh LENH M 33aJaYd  HCCICJOBAHMSA, HCIOJNb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHHUSI U OCHOBBI
111 POPMHUPOBAHUS THITOTE3BI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIaJIeTh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHHUPOBAHHUSI M TPOBEIACHHS YUEHHYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOJIOATh 32 XOJOM IPOLECCa, CAMOCTOSITEIEHO
NPOTHO3UPOBATb €ro pe3ynbraT, (OpMyaupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO
IOCTOBEPHOCTH PE3YJIBTATOB UCCIENOBAHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MPOMAEITAHHON
pabore;

npuodpeTaTh OMBIT YYSHHYECKOH HCCIeNOBATENIbCKOH M TMPOEKTHOW AESTeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbBHOMY IIOMCKY METOOB PpEIICHUs
MPAKTUYECKUX 33724, IPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHMSI.

3) padora ¢ undopmanueii:

OPUEHTUPOBATBCS B PA3JMYHBIX HCTOYHHUKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHYECKOTO COAEP’KaHUs, CIpaBOYHbIE 1OCOOMs, pecypcbl HHTepHeTa),
aHAJM3UPOBATh HHPOPMALIMIO PA3TUYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUIECKH OLIEHIBATD
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

¢dopMyaHpOBaTh 3aMpOChl U NPUMEHATH PA3MYHBIE METOABI NPHU IMOHCKE M OTOOpe
uH(pOpMaLU, HEOOXOAUMOMN AJISl BBITTOJIHEHHUS YUeOHBIX 3a/1a4 ONPEAEIEHHOTO TUTIA,

npUOOPETaTh OMBIT UCMOJB30BAHUS MH(OPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
PA3JINYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBHYIO (pOopMy mpencTaBieHus HHPOpMauuu (CXeMBbl,
rpad UKy, JUarpaMMbl, TAOIHULbL, PUCYHKH U IPYTHE),

UCTIONIb30BaTh HAy4YHBIA SI3bIK B KAueCTBE CpencTBa Npu paboTe ¢ XUMHUYECKOH
uHpOpMaLel: NPUMEHSITh MEXKIpenaMeTHble ((pU3MUecKne M MaTeMaTU4yecKHe) 3HaKH U
CHUMBOJIBL, (POpMYJTEI, a00pEeBUATYPBI, HOMEHKJIATY DY,

UCTIONIb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPENCTBA HATJIIAHOCTH.

OBJjianeHNe YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMH Je€HCTBHSIMH:

3amaBaTh BOIMPOCHI MO CYINECTBY OOCYKIaeMOM TeMBI B XOA€ AHAJOra W/WJIH AUCKYCCHH,
BBICKa3bIBaTh HIEH, (POPMYyJIHUPOBaTH CBOM TNPEMAJIOKEHHS] OTHOCHUTENIBHO BBITIOJHEHUS
MPEIJIOKEHHOM 3a1a4u;



BBICTYIIaTh C MPE3CHTALMEeH Pe3ybTaTOB INMO3HABATENBLHOW NEATENBHOCTH, IMONTYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBITOJHEHHH XHMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOH paboThl IO MCCIENOBAHUIO CBOMCTB H3y4aeMbIX BELIECTB,
peanmzanMyu y4eOHOTO TpOeKTa M (POPMYyJIMPOBATH BBIBOABI MO PE3yJIbTATaM IMPOBEAEHHBIX
UCCIIEIOBAHUN MyTEM COTJIACOBAHMS MO3UIMI B X011€ 00CYKaeHHsI 1 0OMeHa MHEHHSIMH.

OBJjianeHNe YHUBEPCAJIBHBIMH PeryJIATHBHBIMH JeHCTBHSAMU:

CaMOCTOSITENIPHO IITAHUPOBATh U OCYILIECTBIISATH CBOK ITO3HABATENBHYIO IESITENbHOCTD,
ompenensis €€ Hear U 3a7add, KOHTPOJMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraeMblii alrOpUTM IEHCTBUH MPU BBIMOJHEHUH YUE€OHBIX M HUCCIIEAOBATENIbCKUX 3a7ad,
BeIOMpaTh Hanbosee 3(pPEKTUBHBIN CITOCOO MX PELICHHS C YYETOM IOJyYEHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLHUSX;

OCYIIECTBJISITH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHANIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHbIe pe3ybTaThl OCBOSHUsI Kypca «OpraHudeckast XUMUsD OTPaskaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUH O XUMHYECKON COCTABIISIONIEH €CTeCTBeHHO-HAYYHON
KapTUHBI MHUpPA, POJIM XMMUU B MO3HAHUH SIBJICHUH MPHUPOIBI, B (POPMHUPOBAHUHN MBILILICHUS U
KyJbTYpPbl JIMYHOCTH, €€ (YHKIHOHAJIbHOW TPAMOTHOCTH, HEOOXOOMMON Ui peIieHus
NPAaKTUYECKUX 3a7a4 M JKOJOIHMYeCKH OOOCHOBAHHOTO OTHOIUIEHHUS K CBOEMY 3JOPOBBIO U
MIPUPOAHOMN Cpene;

BJIQJICHUE CHUCTEMON XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET. OCHOBOMNOJATaroLINe
MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JIOUKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
3NEKTPOOTPULIATEIBHOCTb, XHUMHYECKAsl CBsi3b, CTPYKTypHas ¢opmyna (pasBépHyTas u
COKpaméHHast), MOJb, MOJSIpHasT Macca, MOJSIPHBIE OOBEM, YIJIEPOOHBIH  CKEJET,
($yHKUMOHANBHAS TPYNINA, PamuKaj, H30MEpPUs, W30MEpbl, FOMOJIOTHYECKUIH psiZl, TOMOJOTIH,
YIJIEBOJAOPOABI, KUCIOPOA U a30TCOAEpIKAIIUEe COSANHEHUs, MOHOMED, MONUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSTUHEHMS ), TEOPUN U 3aKOHBI (TEOPHs] CTPOSHHSI OPTaHIMUECKUX
BemecTe A. M. bByTtiepoBa, 3aKOH COXpPaHEHHs MAacChbl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHs, JIEKAIUEe B OCHOBE MOHMMAaHUs
NPUYIHMHHOCTH U CUCTEMHOCTU XUMHUECKUX SIBJICHUH, (PaKTOJOrHUECKHE CBEIEHHSI O CBOWCTBAX,
COCTaBe, MOJYYCHUN U O€30MMaCHOM UCTIONb30BAHUHN BAKHEHIITNX OPTaHUYECKHUX BELIECTB B OBITY
Y IPAKTUYECKON AESTENbHOCTH YEIOBEKA,

cOpMHPOBAHHOCTh YMEHHH BBISBIISATh XapaKTEPHbIE MPU3HAKH MOHATHH, YCTAHABIUBATh
UX B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOINE MOHATHUS IPU OMMCAHUU COCTaBa, CTPOSHUS U
MPEBPALLECHUI OPTaHUYECKUX COCANHECHUN,

cOPMHPOBAHHOCTh YMEHHI HCIIOIB30BATh XUMHUYECKYIO CHMBOJIMKY IUII COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMyJT OPTaHUUECKUX BEIIECTB
U YPaBHEHUN XMMHMYECKUX PEaKLUM, M3TOTABINBATh MOMAEIN MOJEKYJ OPraHUYECKHUX BEILECTB
IUTs1 WILTFOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOIO CTPOEHUS,

cpOpMHPOBAHHOCTh YMEHHUH YCTaHABINBATD MPUHAJIEIKHOCTD U3YYEHHBIX OPTraHUYECKHUX
BEIIECTB IO HUX COCTaBy M CTPOSHHIO K OMNpPENeNEHHOMY KJIAcCy/TPymIe COCIUHEHUH
(YyrneBomopoapl, KHCIOPOA W a30TCOAEpPIKAIUE COENUHEHHs, BbICOKOMOJICKYJIIPHBIE
COEAMHEHUs), aBaTh MM HasBaHMsA NO cucrematudeckoii Homenknatype (IUPAC), a takke



NPUBOIUTE TPUBHAJbHBIE HA3BAHHUS OTHEJBHBIX OPTaHUYECKUX BEINECTB (3THJIEH, MPOIHJICH,
alleTUJICH, STHJICHIJIMKONb, IIMLEpuH, (eHod, (opmanpaernn, aneranbIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBASI KUCIOTA, TIIIOK03a, (PPyKTO3a,
KpaxMaJl, HeJUTI0JI03a, TIHLHH),

c(pOPMHPOBAHHOCTb YMEHHUSI ONPEAETSITh BHUIbIl XUMHUYECKOW CBSI3M B OPraHUYECKHX
COEAMHEHUSX (OOMHAPHBIE U KPATHBIC),

cpOPMHPOBAHHOCTh YMEHHUSI NPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS] OPTaHUYeCKHX
BemecTs A. M. Byrieposa nnst 0OBbsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS, 3aKOH COXPAHEHHSI MACChI BEIL[ECTB;

c(OPMHPOBAHHOCTh yMEHHUH XapakTepHU30BaThb COCTaB, CTpPOEHHe, (QHU3HUECKHue U
XUMHYECKHE CBOHCTBA THIUYHBIX MPEACTABUTENCH PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, MNPONMWJIeH, aueTwieH, Oyrtaamen-1,3, merwnOyramuen-1,3, OenHsou,
METAHOJI, 3TAHOJI, STHJICHTJIMKOJb, TJIUIEPHH, (PEHOJ, aleTalbAeru/l, MypaBbUHAsl U YKCYCHas
KHCJIOTBI, TJIIOKO3a, KpaxMaJ, LeJUII0JIo3a, AaMHHOYKCYCHas KHCJIOTa), WJUTIOCTPUPOBATH
TEHETHUYECKYI0 CBsI3b MEXIYy HMUMH YPAaBHEHHUSIMH COOTBETCTBYIOLIMX XHMHUYECKHUX PEAKIHH C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYJIT;

cOPMHPOBAHHOCTh YMEHHsI XapaKTepU30BaTh HCTOYHHUKH YTJIEBOIOPOIHOTO CBIPHS
(HedTh, MPUPOAHBINA Ta3, yroyib), CHOCOOBI MX MEPepadOTKH M MPAKTHUECKOE NPUMEHEHHE
NPOAYKTOB NepepadOTKH;

c(pOPMHPOBAHHOCTh YMEHHUI TNPOBOAMTH BBMHUCICHHS [0 XUMHUYECKHUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJTMYECTBA ICXOHOTO BELIECTBA HITH MPOIYKTA PEAKLIUH 1O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OTHOTO U3 HCXOIHBIX BEIIECTB HJIU MPOAYKTOB PEAKLIIH);

c(OPMUPOBAHHOCTh YMEHHI BJIaIeTh CHCTEMOU 3HAHUH 00 OCHOBHBIX METONAX HAy4YHOI'O
MO3HAHUS, HCIIONB3yeMbIX B XHUMHH TPU HM3YYCHHU BEIIECTB M XHUMHYECKHX SIBJICHUH
(HabmroneHne, W3MepeHHe, HKCIEPUMEHT, MOMACIHUPOBAHNE), HCIOJIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS IS IPUHSTUS PELICHUH B KOHKPETHBIX KH3HEHHBIX CUTYALIUSX, CBI3aHHBIX
C BELIECTBAMH U UX NMPUMEHEHHEM,

c(hOPMUPOBAHHOCTh YMEHHI COOIONATh MPaBUJIa TOJb30BAHUS XUMUYECKOU MOCYI0N U
1ab0paTOPHBIM O0OPYIOBAHUEM, a TAKXKE MPABUJIA OOPALIEHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMH T10 BBIIIOJHEHUIO JJA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(pOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATD XUMHUYECKUH SKCIIEPHUMEHT
(mpeBpalueHusl OPraHUYeCKUX BEINECTB NMPU HATPEBAHHMHM, MOJYYCHHE HTHICHA M M3YYCHHE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIINU OPTaHUYECKUX BEIIECTB, IeHATypaLus OCIKOB PU HAarPEBAHUHY,
[[BETHBIE pEAKIIUU OEJIKOB) B COOTBETCTBUH C MPABUJIAMH TEXHUKH O€30MAaCHOCTH MPH 00paleHuu
¢ BemecTBaMH M JIaOOpaTOpHBIM O0OpPYIOBaHHMEM, NPEACTABIATH PE3yJbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (pOopMe 3amlmcH YPaBHEHHWH COOTBETCTBYIOLIMX peakuuil u (HOpMyJIHpOBATH
BBIBO/IBI HA OCHOBE 3THX PE€3yJIbTATOB,;

c(pOPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3HPOBATH XUMHUYECKYI0 HH(pOpMaLuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoil nupopmanny, MHETEpHET U Opyrux);

cOPMHPOBAHHOCTh yYMEHHMH COOJFOAATh MpaBHJIa HKOJOTHYECKH LEJIeCO00pa3HOro
noBefieHnss B OBITY M TPYHAOBOH IESITENBPHOCTH B LEISAX COXPAHEHUS CBOErO 3I0POBbS U
OKpY’KaroIlel MPUPOIHON Cpedbl, OCO3HABATh OMACHOCTh BO3NEHCTBHS HA JKUBBIE OPTaHU3MBI
OTIpeNeNIEHHBIX OPraHMYeCKUX BELIeCTB, MOHMMAs cMbicn mnokasartens IIJK, mosicasaTe Ha
npUMepax CrocoObl YMEHBIIEHUS! U MPENOTBPALICHUS] UX BPEIHOTO BO3JEHCTBHSI Ha OPTaHU3M
YeJIOBEKa;



il OOyHaromMXcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI. YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX TOCTYITHBIX METO/IaX IMO3HAHUS BEIECTB M XMMUYECKHX SIBJICHUIA,

IS CIIETIBIX U CJTA0OBUASIINX OOYHArOIINXCS: YMEHHE UCIIONb30BaTh Pelibe()HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiiist st 3anucu XuMHIecKux (hopMy .

11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHUS Kypca «O01mas u HeopraHudecKast XUMHEsD) OTPasKakoT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN: O X HUMHYECKOH COCTABJISIFOIIEH €CTeCTBeHHO-HAYYHOU
KapTUHBI MUPA, POJH XVMHH B TIO3HAHWUU SIBJICHHN TPUPOJLI, B (DOPMHPOBAHUK MBILIJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOOUMOW I pPeleHUs
MPAKTHYECKUX 3a7a4 W 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO U
MIPUPOAHOMN Cpene;

BJIQJICHUE CHUCTEMON XHWMHYECKMX 3HAaHUH, KOTOpas BKJIOYAET. OCHOBOMOJAraroliue
MOHSTUS (XUMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- SIEKTPOHHBIE OPOUTAIIN aATOMOB, HOH,
MOJIEKYJia, MOJIb, MOJISIPHbI O0BEM, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCJICHUsI, XHUMHYECKass CBs3b (KOBAJCHTHAs, HWOHHAs, METAJUINYECKasi, BOIOPOAHAs),
KpUCTAJUTMUECKasi  peméTka, THUIBI XUMHUYECKHX  PEAaKLUMd, pacTBOp,  3JIEKTPOJHTHI,
HEJIEKTPOJIUTHI, SJICKTPOIUTHYECKAsT IUCCOLUALNSA, OKUCIHUTENb, BOCCTAHOBHUTEJNb, CKOPOCTH
XUMHUYECKON peakIny, XUMUIECKOe PABHOBECHE); TEOPUH H 3aKOHBI (TEOPUSI JJIEKTPOIUTUIECKOM
nuccounanuu, nepuoandeckuil 3akoH /. 1. Menneneesa, 3ak0H COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPAaHEHUs U TPEBPAINCHHS SHEPTHH MPU XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWMHH, MHUPOBO33PCHUECKHE 3HAHUS, JIEKAL[MEe B OCHOBE MOHUMAHUs
MPUYUHHOCTU W CUCTEMHOCTH XUMHYECKUX SIBIICHUH, (DAKTOJIOTHYECKIE CBEICHUS O CBOMCTBAX,
cocTaBe, TMOJYYEHUH W 0OEe30MacHOM HCIOJIb30BAHUH BAKHEHININX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH IEeATETPHOCTH YeJIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUH BBISBIISATh XaPaKTEPHBIC MPU3HAKU TIOHSATUH, yCTAHABIUBATD
X B3aUMOCBSI3b, UCIIONB30BATh COOTBETCTBYIOIINUE TOHSTHS MPU OMUCAHUM HEOPTAaHUYECKUX
BELIECTB U UX MPEBPALICHUN,

c(OPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHYECKYIO CHMBOJIUKY ISl COCTABIICHUS
dbopMyJT BEIIECTB W YPABHEHUN XUMHUYECKUX PEAKIUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHBIC HAa3BaHWS OTHECNbHBIX HEOPTaHUYECKUX BeleCTB (yrapHbIH Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi W3BECTb, HErami€Hasi W3BECTb, MUTbEBAsl COJA, NMUPHUT H
apyrue);

c(hOPMUPOBAHHOCTh YMEHUH ONMPENENSTh BAIEHTHOCTh M CTEMEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COSTMHEHUSX Pa3IMYHOrO COCTABA, BUJ XMMHUYECKOH CBsI3U (KOBAJICHTHAsI, HOHHAS,
METaJIJTMYeCKasi, BOJOPOHASI) B COSAMHEHMSIX, THUI KPUCTAJIMYECKON PEIETKU KOHKPETHOTO
BelleCcTBa (aTOMHAsi, MOJIEKYJISIpHAs, WOHHAs, METAJUIMYEeCKas), XapakTep CpPenbl B BOIHBIX
pPacTBOpPax HEOPTaHUYECKUX COETMHEHUH;

c(OPMUPOBAHHOCTh YMEHUH YCTAaHABJINBATH MPUHAMJICKHOCTh HEOPTAHUYECKUX BEIIECTB
MO MX COCTaBY K OINpPeneN&éHHOMY KJIacCy/TpyIe COeqUHEHHH (MPOCThIe BEIIECTBA — METAJUTBI U
HEMETAJUTbl, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, aM(OTepHbIE THAPOKCUBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT mepuomudeckoro 3akona JI. W
MeHzaeneeBa M IEMOHCTPUPOBATH €ro  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYID U
MPOTHOCTUYECKYIO () YHKIINY,



c(OPMHPOBAHHOCTh YMEHHUI  XapakTepU3OBaTh SJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuonos Ilepuoanyeckoi cucteMbl XUMU4eckux saeMeHTos 1. 1.
MeHnneneeBa, HCIONb3Ysl MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTANNY, «IHEPreTHYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHUMHYECKHUX 3JIEMEHTOB M HX
COEAMHEHMH Mo nepuoaam U rpynnam llepuoandeckoil cucTeMbl XUMHYECKUX 3j1emMeHToB 1. U
Menpeneera;

cpOpMHPOBAHHOCTb YMEHUH XapaKTeprU30BaTh (OMUCHIBATE) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEINECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIAATHh CYIIECTBOBAHME M€HETHYECKOH
CBSI3W MEXIY HEOPTraHMYECKHMMH BELIECTBAMH C IIOMOINBI0 YPaBHEHUH COOTBETCTBYIOLIHX
XUMHUYECKUX PEaKLU;

c(pOPMHPOBAHHOCTh YMEHHS KJIACCHQULUPOBATh XMMHUYECKHE PEAKLUU IO PA3JIUIHBIM
npu3HaKaM (YUCIy W COCTaBy pEeardpyrolinx BEIIeCTB, TeMIoBOMY 3((eKTy peaxiuu,
U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIIMH, YIACTHIO KaTaJIN3aTopa);

cpOPMHPOBAHHOCTb YMEHHH COCTABIISITh YPABHEHHS PEAKIUN PAa3IMYHBIX THIIOB, MOJHBIE
U COKpAIEHHbIE YPABHEHUS PEeaKUMi MOHHOro OOMEHa, YUUTBIBAsI YCIOBHS, MPH KOTOPBIX 3TH
peaKkuuy UayT A0 KOHLIA,

c(pOPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PEAKLUH, MOATBEPKIAIOIINE KadeCTBEHHBIN
COCTaB PpAa3MYHBIX HEOPraHWMYECKUX BELIECTB, pPACIO3HABATH ONBITHBIM NyTEM HOHBI,
NPUCYTCTBYIOLIHNE B BOIHBIX PACTBOPAX HEOPTraHUYECKHUX BEIECTB;

cpOPMHPOBAHHOCTh YMEHHI PaCKpPbIBATh CYIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTEBHBIX
peakuuii IOCPEICTBOM COCTABIICHHS JIEKTPOHHOTrO OajlaHCa 3TUX PEaKIH;

cpOPMHPOBAHHOCTb YMEHHH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKLUU OT
pa3NUYHBIX (PAKTOPOB, XapPAKTEP CMEIIEHHs] XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHEIIHero Bo3aeiicTus (mpuHuui Jle [larense);

cpOpMHPOBAHHOCTb YMEHHH XaPaKTEPHU30BATh XUMHUECKHE MPOLIECCHI, JIEIKAIHE B OCHOBE
NPOMBIIIJICHHOTO TIOJIYYE€HUS] CEPHOW KHCJIOTHI, aMMHakKa, a Takke C(pOpMHPOBAHHOCTh
npencTaBieHni 00 OOIMMX HAayYHBIX MPUHIMIAX U HKOJOTHUECKHX IMPOoOJieMax XHUMHUYECKOTO
NPOM3BOJICTBA;

c(pOPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIMHUCICHUS C WCIIOJB30BAHUEM TOHSATHUS
«MaccoBasi JOJsI BEINECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B MPHU XHUMHYECKHX
peaKkUMsIX, MacChl BEIIECTBA UM 00BEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE HITH
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOro 3((eKkTa peaknu Ha OCHOBE
3aKOHOB COXPAHEHUS MAaCChI BEIIECTB, MPEBPAILICHUS 1 COXPAHEHUS SHEPTHH;

c(hOPMUPOBAHHOCTh YMEHHI COOIONATh MPaBUjIa MOJb30BAHUS XUMUYECKOU MOCYI0N U
n1abopaTOPHBIM O0OPYIOBAHUEM, & TAKXKE MPABHUJIA OOPAIIEHUS C BEIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH T10 BBIIIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB,;

cpOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb W BBINOJHATH XUMHYECKUH SKCIIEPHUMEHT
(pa3iokeHHE TEpPOKCHOAa BOAOPOAA B MNPHUCYTCTBHM KaTalW3aTopa, OMNPEACTICHHE Cpeabl
PacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PA3IUYHBIX (PakTOpoB
Ha CKOPOCTb XMMHYECKOH pEeakIUH, PEeakIMd HOHHOIO OOMEHa, KAaueCTBEHHBIE PEaKIHH Ha
cynbdar-, kapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE 3KCIEPUMEHTAIBHbIX
3amad no temaMm «Meramte» u «Hemeramnaer») B COOTBETCTBUM C NPABWIAMU TEXHHUKH
Oe3omacHOCTH MpH OOpaIeHNH ¢ BEeIeCTBaMH 1 JJaDOpaTOPHBIM O0OPYIOBAHUEM, MPENCTABISATh
pe3yJibTaThl XUMHYECKOrO SKCIEPUMEHTa B (OpMe 3amiCH YPAaBHEHHUH COOTBETCTBYIOLINX
peakuuii 1 GOPMYJTUPOBATH BHIBOJBI HA OCHOBE STUX PE3YJIbTATOB;



c(pOPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAJIM3MPOBATH XHUMHUYECKYI HH(pOpMaLuio,
MOJIy4a€MYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBa MAaCCOBON KOMMYHHMKALUHU, IHTEpHET U APYTHX ),

cpOopMUPOBAHHOCTh yYMEHHMH COONIIOAATh TNpaBHJIa 3KOJOTUYECKH IIeJIeCO00pasHOro
noBeZieHUsT B OBITY W TPYIAOBOH HESATENBPHOCTH B LENAX COXPAHEHMS CBOErO 370POBbS U
OKpY>Karolled MPUPOJHON Cpeabl, OCO3HABATH ONACHOCTb BO3JEHCTBHS HA KUBbIE OPraHU3MBbI
OTIpENeNIEHHBIX BEINECTB, MOHUMas cMbICH mokazatess [1/IK, moscHsaTh Ha mpumMepax criocoOb!
YMEHBIIEHUs U NPEAOTBPALIEHUS UX BPEIHOrO BO3AECUCTBHUS HA OPraHU3M YEJIOBEeKa,

il OOyYarOIINXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI. YMEHHE NPHUMEHSITh
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB M XMMHYECKHUX SIBICHUH;

IJISL CIIETIBIX U CJIA0OBUASIIMX OOYHArOIINXCs: YMEHHE UCIIONb30BATh Pelibe(YHO-TOUEUHYIO
cucreMy o0o3HaueHui JI. bpaiiist st 3anucu XUMHYeCKuX (hopMy.I.



TEMATWYECKOE NANAHNPOBAHWNE
10 KNACC

HavnmeHoBaHMe pa3genos v Tem KonnyectBo yacoB
nporpamMmmel Bcero

Ne n/n

Pasgen 1. TeopeTnyeckmne 0CHOBbI OPraHNYecKoi XMMnn

MpeaAMET OpraHNYecKom XMMnm.
11 Teopuns CTPOEHUA OpraHNYecKnx 3
coeuHeHnin A. M. byTneposa

Toro no pasgeny 3

Pasfen 2. ¥Yrnesofoposbl

MpenenbHble yrnesofopoabl —

2.1 2
a/IKaHbl

29 HenpenensHble yrnesogopoab!: 6
' a/IKeHbI, a/IKaaneHbl, aIKUHbI

2.3 ApomaTnyeckue yrnesofoposbl 2

24 MprpoaHbIE NCTOYHUKM 3
' YrneBOA0POAO0B M X NepepaboTka
Toro no pasgeny 13
Pasgen 3. Knucnopogcogepxawme opraHu4eckue coeHeHms

31 CnupTbl. deHon 3

3.2 Anbperngpl. Kap6oHOBbIe KUCMOTbI. 7
' CnoxXHble 3¢pbl

3.3 Yrnesofpl 3

ONeKTpoHHbIe (LNPpOBLIE)
obpas3oBaTenbHbIE pecypchl

bubnunoteka LIOK httDs://m.edsoo.ru/ff0d5230

bubnunoteka LIOK https://m.edsoo.ru/ff0d3b88

bubnunoteka LIOK https://m.edsoo.ru/ff0d5708
bubnunoteka LIOK https://m.edsoo.ru/ff0d3f34

bubnunoteka LIOK https://m.edsoo.ru/ff0d40c4

bubnunoteka LIOK https://m.edsoo.ru/ff0d4614
bubnunoteka LIOK https://m.edsoo.ru/ff0d497a

bubnunoteka LIOK https://m.edsoo.ru/ff0d4790


https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

WToro no pasgeny 13

Pasgen 4. AsoTcoepxalline opraHnYecKne coeguHeHus

4.1 AMWHBI. AMVHOKUCNOTLI. Benku 3 bubnunoteka LIOK httDs://m.edsoo.ru/ff0d4790

Toro no pasgeny 3

Pa3gen 5. BbICOKOMOIEKYNSApHbIe COefUHEHNS

51 Mnactmaccekl. Kayvyku. BonokHa 2 bubnunoteka LIOK https://m.edsoo.ru/ff0d4790

WToro no pasgeny 2
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

11 KNTACC

HavnmeHoBaHMe pa3fenoB U TeM Konunyectso yacos DNIeKTPOHHbIe (LMdpoBbIE)
nporpammol Bcero obpa3oBaTe/bHble pecypchbl

Ne n/n
Pasgen 1. TeopeTnyeckne 0CHOBbI XUMUN

CTpoeHwue aTtoMoB. Neproanyeckuin
3aKOH K Meprognyeckas cuctema

11 3 Bubnnoteka LILOK httDs://m.edsoo.ru/ff0d4790
XUMUYECKMX anemeHToB . U.
MeHpaeneesa
12 Bcgufizz':;e BelljecTsa. MHoroobpasue 4 Bu6nvoTeka LIOK httos://m.edso0.ru/ff0d4790
13 XnMnyeckne peakumm 6 bubnuoteka LIOK https://m.edsoo.ru/ff0d4790
WToro no pasgeny
Pasgen 2. HeopraHuyeckaa xmmusa
21 MeTannsbl 6 Bubnuoteka LLOK https://m.edsoo.ru/ff0d4790
2.2 HemeTannsl 9 Bubnuoteka LLOK https://m.edsoo.ru/ff0d4790
2.3 CBA3b HEOpraHeckyx 2 bubnuoteka LIOK https://m.edsoo.ru/ff0d4790
OpraHN4ecKunx BeLLecTB
WToro no pasgeny 17
Pasgen 3. XMns n Xn3Hb
31 XUMUSA U XKN3Hb 4 Bubnuoteka LLOK https://m.edsoo.ru/ff0d4790
WToro no pasgeny 4

OBLLEE KO/MMYECTBO YACOB M0 NPOIrPAMME 34


https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

YUYEBHO-METOJAWYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOILIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

» Xumuwus, 10 knacc/ T'abpuensa O.C., Octpoymos U.I'., Cinankos C.A., ObmecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPOPA»; AkumonepHoe o0mecTBo «M3maTenbcTBo
«IIpocsemenne» - 2020

» Xumus, 11 knacce/ Tabpuensia O.C., Octpoymos U.T'., Cinankos C.A., ObmecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODPA»; AkumonepHoe obmecTBo «M3maTenbeTBo
«IIpoceemenne» - 2021

METOANYECKHUE MATEPHUAJIBI IJIA YUUTEJA

1. O.CT'abpuensn, I' T JIsicoBa «Xumus Merogudeckoe nocobue — 6a30BbIl ypoBeHb» - M.
Hpoda 2022 rox.

2. O.C TI'abpuensn, .I. OcrpoymoB, «O01mas XumMus B TecTax, 3aa4dax, ynpaxnenusx. 11
kyace» — M.: Jlpoda, 2023 rox.

3. O.CTI'abpuensy, I1.H bepeskun, A A.Vimakosa «Xumus 11 knacc: KoHTpospHbIe 1
NPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.CTabpuensn, I''T".JIsicoBa, A I Beenenckas «Xumus 11 knacc: HacronbHast KHUTA AJIST
yuutessy. Hacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensu, I'.T'.JIeicoBa, A.I'.Beenenckas «Xumus 11 knacc: HactonbHas KHHATA JJ1s
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IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

http://www.chemnet.ru I'azera « Xumust» u caliT 1yt yuutens «5 uay Ha ypOK XUMHID»
http://him.1september.ru Enunas komnekuust LIOP: IIpeamerHas kommekuus « XuMUs»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komnekiust Poccutickoro o01eo0pa3oBaTebHOrO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JL.}O. Anukbeposotii

http://www alhimik.ru Bcepoccuiickasi ouMmnuana mMKOJIbHUKOB IO XUMUH
http://chem.rusolymp.ru OpraHnudeckasi XUMHUS: SJIEKTPOHHBIN yUeOHUK AJIST CPpeaHEHN KOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JIEKTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpbITBIH KOUIEK: XUMUS

http://www.chemistry.ru JIlucTaHIMOHHAST OTUMIKA/A TIO XUMHH: T€JICKOMMYHUKALIMOHHBIN
00pa3oBaTENbHBIA MPOEKT
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