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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (elepanbHO 00pa3oBaTeNbHONW MPOTPaAMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0/JOB K pa3paboTKe NpOrpaMMbl IO XUMHH, K OTPEIEICHUIO OOIIei
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHUH K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHUYECKOTO 0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYphI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0pOBBIO U
pUpoAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroOUIUXcs Ha YPOBHE CPEIAHETO
o0miero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHHUE
KOTOpPOTO OIpeNeieHbl B MpoTrpaMMe MO XUMHUU C Y4ETOM CHEHU(PUKHA HAyKH XHMHUHU, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOM KHU3HU OOLIECTBA, a TAaKkKe ¢ y4ETOM OOIIHX
1ene ¥ MPUHILMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPETHEro 0OIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK uUrpacrt OCO6YIO poJib B COBpCMCHHOfI
OUBUIIN3allUH, B CO3JaHHNH HOBOM 0a3bl MaTepHaﬂBHOﬁ KYJIbTYPHEI. Ona BHOCHUT CBOM BKJIaJd B
(bOpMHpOBaHI/Ie panroOHAJIBHOI'O HAYYHOI'O MBIIIJICHUA, B CO3JaHUE LCJIOCTHOI'O MPEACTABIICHUA
00 OKpYyXXaromeM MHUPE KaK O €AUHCTBEC IIPUPOJALI U YCIIOBCKA, KOTOPOC q)OpMI/IpyeTCH B XUMHUH
Ha OCHOBC IMOHHUMAaHUS BCHICCTBECHHOT'O COCTABA OKPYKAKOLICTO MHPA, OCO3HAHUA B3aUMOCBA3U
MCKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTIMH IMPUMCHCHMHA.

TecnHo BSaHMOﬂeﬁCTBYE ¢ JApyrumMu CCTCCTBCHHbBIMHM  HAYKaMH, XHUMHUA CTajla
HEOThEMJIEMOI 4YacTbhIO MHpOBOﬁ KYJIBbTYPBI, HeO6XOI[I/IMbIM YCJIOBUEM YCICHIHOI'O Tpylda U
KHU3HH KaXJ0Tr0 YJICHa O6H_ICCTB8.. COBpeMeHHaH XHMHUA KaK HAayKa CO3HUJAaTCIIbHAsl, KaK HayKa
BBICOKHX TEXHOJIOTHI HallpaBJICHA HAa PCIICHHC I00aTBHBIX HpOGJ’ICM YCTOI\/’I‘II/IBOI‘O pa3BUTHUA
YCJIoBCUCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HHMCBOﬁ, 9KOJIOTHYCCKOM O€30IMaCHOCTH U
OXpaHbI 31I0POBLA.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS



BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJ0JDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
xuMus» 1 «OO0mIast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: cCHCTEMa 3HAHUM 110 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEel XMMHMM) U OpraHndyeckoil xumuu. @opMupoBaHuE JAHHOW CHCTEMbl 3HAHUUN
IpU K3Y4YEHUU HpeaMeTa 00ecleuyuBaeT BO3MOXHOCTb PACCMOTPEHHS BCEr0 MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHS» chOpMHUpOBaHa B MPOTpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOIO MOJAX0Ja K M3YYEHHUIO
yueOHOro Mmarepuana u 0O0yCJIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHHUM Ha
ONpEEeNEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XWMHHU BeLIeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHHS OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U DJIEKTPOHHBIX IMPEACTaBICHUN O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce BEILECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHnyeckoil XUMHH IMOJIy4aroT
pa3BuTHEe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS IE€pPBOHAYAIbHbBIE
MIPE/ICTaBJICHHS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOECHUS, O XMMUYECKOMN PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuUMHUsS» 0a30BOTO YPOBHS paccMaTpHUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYCCKUNM Marepuanl M
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYCCKOTO 3aKOHA C OOIMIETEOPETHYECKUX M METOJO0JOTUYECKUX TTO3UIIHH,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKkoHa — OT oOoOmaromer 10
O0OBACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHHH, a TAaKXKE O XUMUYECKUX PEaKLUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX IPOTEKAHUs
nononHsercds B Kypcax 10 um 11 KjaccoB aieMEHTaMU  COJEpXKaHMs, HMEIOIIUMU
KYJbTYpPOJIOTHYECKUI M MNPHUKIATHON Xapakrep. OTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAHUIO
B3aMMOCBSI3M XUMHUHM C JpPYTMMH HayKaMM, pacKpblBaloT €€ poJib B IO3HABATEIbHOU H
IIPAKTUYECKON JAEATEIIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XMMUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMUHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHATh €€ JUls MONOJHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1nenomM coneprkanue
y4eOHOTo npeamera « XUMHsS» JaHHOTO YPOBHS M3Y4EHHUs OPHEHTHPOBAHO Ha (popMupoBaHHE Y
oOyyJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMAaHUS (PUIOCOPCKUX HIEH, TAKUX KaK:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHWYecKoro Mupa, o0yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBJICHUH IyTEM DKCIIEPUMEHTA
U peleHus NPOTUBOPEUYMM MEXAy HOBBIMH (akTaMH M TEOPETUUYECKUMH MPEANOCHIIKaAMH,
OCO3HAHME POJIM XMMUH B PEIIEHUM KOJOTMUYECKHX MpoOiieM, a Takke mpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.



B mnnane pemieHust 3amad  BOCHHUTAHUS, DPa3BUTHS M COLMATU3AIMHM  OOYYaIOIIMXCS
IIPUHATBIE IPOrPAMMOM II0 XMMHUHU IIOAXOABI K OIPEACICHUIO COJEPKaHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX ACUCTBUM, MMEIOLIHX
0a30Bo€ 3HAUEHUE JUISI PA3IMYHBIX BHJIOB JIEATEIBHOCTHU: PELICHUs TPOoOIeM, MONCKa, aHaIn3a |
o0pabotkn wuH(pOpMaANMK, HEOOXOAUMBIX JUIS TPUOOPETEHHs] OMbITa TNPAKTHYECKON U
HCCIEA0BATENIBCKON NEATEIBHOCTH, 3aHUMAOIIEH Ba)KHOE MECTO B IIO3HAHUH XMMUMU.

B mpakTuke npemnoaaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero oOmero oOpa3oBaHUS, TpPU ONPEACICHHH COACPIKATEIHbHOM
XapaKTePUCTUKHU LieJiell M3y4eHUs IIpeJMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJMLMOHHO TMpHu3HAETCsl (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUUYECKOW JEsITeNbHOCTH YeJOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpOBOW KylbTypbl. C METOAMYECKOM TOYKM 3pEeHUs TaKOW MOAX0d K
OTIPEJICNICHUIO 1IeJIeH N3YUEHUs IIPeIMeTa SIBJISIETCS BIIOJIHE ONIPABIaHHBIM.

CornacHo HaHHOI\/JI TOYKE 3pCHUA TJIaBHBIMU LCJIAMHU U3YUYCHUS MPEAMCTA «XuMus» Ha
6azoBom yporHe (10 —11 x1.) sBASIOTCS:

e (GOopMHUPOBAaHME CHCTEMBbl XHUMHUYECKHX 3HAHMA KaK BaXKHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KAapTHHBI MHUpPA, B OCHOBE KOTOPOU JIe)KaT KIFOUEBHIE TIOHSTHS,
(dbyHIaMEeHTaNbHBIE 3aKOHBI U TEOPHUU XUMHUHU, OCBOCHHUE S3bIKa HAayKH, YCBOCHHUE H
MMOHMMAHHUE CYINTHOCTH JIOCTYIMHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAaKOMJIEHHE C UCTOPUEN UX PAa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHHUS BELIECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX Uil IPUOOPETEHUS] YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBJICHUM, IMEIOIINX MECTO B MPUPOJE, B IPAKTUUECKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHUMEHTa, COOMI0IeHHeM IMpaBuil 0e30MacHOro
oOpallleHus ¢ BEIeCTBAMHU.

Hapsiny ¢ stum, conepkaTenbHas XapaKTepUCTUKa LeJIed U 3aJa4 U3y4EHHs IIPeIMETa B
IporpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cHCTeMe cpeaHero oomiero obOpaszoBanus. CeroiHss B NpENoJaBaHUU XUMHUHU B OoJblIeit
CTEMeHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE CoJAep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHUKAa OOIIe00pa3oBaTeNbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHUSIMH aKTUBHOTO MOJyYEHUsl 3HAHUU U MPUMEHEHHS UX B PEaIbHOM >KU3HU JUISl PELLICHUS
MPaKTUYECKUX 3a]a4.

B cBsa3u ¢ atEM npu H3Yy4YCHUU IIPEAMCTa «XUMUSI AOMUHHUPYIOIICEC 3HAYCHUC
an/Io6peTa10T TaKHC ICJIU U 3aJa4u, KaK:

ajarnTamnus o6yqafoumxc;1 K YCJIOBUAM JAUHaAMHUYHO Pa3BUBAOICTOCH MHpa,
(I)OpMI/IpOBaHI/Ie HHTCIIJICKTYAJIbHO paBBHTOﬁ JJUYHOCTH, rOTOBOH K CaMOO6p330BaHI/II-O,
COTPYAHHUUICCTBY, CaMOCTOATCIbHOMY JMPUHATUIO TI'PaMOTHBIX peI_HeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHUCM

¢dopmupoBaHue y OOYyYarOIIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl PA3IMYHBIX BUAOB JIEATEIBLHOCTH: peLIeHHs MpooieMm,



MOUCKa, aHaIM3a W 00paboTkM WHPOpPMAIMK, HEOOXOTUMBIX Ui TPHOOPETEHHUS OIBITa
NESITeILHOCTH, KOTOpas 3aHMMAeT BAXHOE MECTO B MO3HAHUM XMMHH, a TAaKKe JJIS OLEHKH C
MO3UIUI PKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUIECKUX MTPOIIECCOB
Ha OpPraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE [MO3HABATENIbHBIX UHTEPECOB, NHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA M aHaIHM3a Y4eOHOH M HaydHO-TIONYJIIPHON WH(POPMAIUK XUMUYIECKOTO
COJICpKaHUS;

(hopMupOBaHHUE U Pa3BUTHE y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBITILICHHUSI,
HaOI0JaTeIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJHWMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKON HaIpaBIE€HHOCTU
XUMHHM, €€ BaXHOM pOJIM B  pElIEHUH TIJI00AJIbHBIX MNpoOJieM  palUOHaIBLHOIO
MIPUPO/IOIOIL30BAHNUS, MOMOJIHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPAaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpEeKHOTO OTHOLIEHHS K TPUPOJE U CBOEMY
3/I0pPOBbIO, @ TAaKXK€ MPUOOPETEHHS OIbITa UCIIOJIb30BAHUS MOJYYEHHBIX 3HAaHUN Ui MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBA3AHHBIX C XMMHUUYECKUMH SBJICHUSIMHU.

B ydeGHOM mmane cpemHero oOmiero o0pa3oBaHusl MpeaMeT «XuMus» 0a30BOTO YPOBHSI
BXOJIMT B COCTaB MpeaIMETHOH o0macT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XWMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KIACC OPIrAHMYECKASA XUMUA

TeopeTquCRne OCHOBBI opra}mqecxoﬁ XHUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIy4YEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHiueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBl OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYECKas CBS3b B OPraHU4YECKUX COCUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BeulectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
IIPEICTAaBUTENEH KIIACCOB OPTaHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
o0Opa3liaMu OpraHMYEecKUX BEIECTB M MaTepHalaMHM Ha UX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaOIIO/IeHWe ¢ ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB P HarpeBaHuu (IJIaBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAx. MeTaH M 3TaH — MpoCTeHlne
IPEJCTaBUTENIN AIKAHOB: (U3UYECKUE M XUMHUYECKHE CBOICTBAa (peakuuu 3aMelieHUs |
TOPEHNUs), HAX0XKJICHUE B IIPUPOJE, MOTyUYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN P, DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTaBUTENIN aAJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
CBOMcCTBA (peakuus moaumepu3anun). [loydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHUA, TOMOJIOTHYECKUI P Anerunen —
HpOCTCfIHIHfI IMpEACTAaBUTECIIb aJIKUHOB: COCTaB, CTPOCHUC, (bl/ISI/ILIeCKI/Ie 1 XUMHYECKHE CBOMCTBA
(peaKI_lI/II/I THAPpUPOBAHUS, IT'AJIOTCHUPOBAHWA, THApAaTalluX, FOpCHI/IH), MOJIYYCHUC U IIPUMCHCHUC.

Apenbl. benzon: cocTtaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TPHUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumeHenue. TOKCHMYHOCTH apeHOB. [eHeTHuUeckas CBSI3b MEXKAY  YIJIEBOJIOPOJAMH,
MPUHAUISKAITUME K Pa3IMYHBIM KJIaccaM.

[IpupoiHBIE UCTOYHUKM YTIeBO0poIoB. IIpupoaHblif Ta3 u nomyTHble He(TSHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepabOTKM He(TH: TEperoHkKa, KpEeKUHT
(TepMHUECKHH, KaTamUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKThl €ro NepepaboTKH.

3KCHepI/IMeHTaJ'ILHLIC MCTOAbI U3YUCHUSA BCHICCTB U HX npeBpameHHﬁ: O3HAaKOMIJICHHE C
o6pa3uaMH Ij1acTMaccC, KaydyKoOB U PE3UHbI, KOJUICKIITUHN ((HC(I)TB» U «YT 0JIb», MOACIIUPOBAHHUC



MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHUE HOPAKTUYECKON pPabOTHI:

MOJIyYCHHUE ITUJIEHA U U3YUYECHHE €TI0 CBOMCTB.
Pacuérnbie 3agayn.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
HCXOJHOTO BELIeCTBa WM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM MPOJAYKTOB PEAKIIMH).

Kucnopoaconepixaiue oprannyeckue coeTHHeHHs

[IpenenpHbIe OAHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpPEHHUE),
IIpUMEHEHHE. BOIOPOIHBIE CBSI3M MEXKly MOJIEKYJIAMH COUPTOB. JIeHCTBME METaHOIa U 3TaHOJIA
Ha OPraHu3M 4YeJIOBEKA.

MHoroaToMHble CHUPTHL. ODTWUJICHIJIMKOJIb W TIHLEPUH: CTPOEHHE, (usnueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOIEUCTBHE CO LIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIMKOJIS.

@deHoN: CTpOCHHWE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl U kemouwvl. DopManbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UUYECKHE U
XMMHYECKHE CBOWCTBA (pEaKlUH OKHCIEHUS W BOCCTAHOBJICHHS, KAau€CTBEHHBIE DPEaKIIHH),
MOJIy4YeHUE U PUMEHEHHE.

OMHOOCHOBHBIC TIpe/iebHbIE KapOOHOBBIC KHCIOTH. MypaBbHHAs M YKCYCHAsl KHCJIOTBI:
CTpOoeHHE, PU3NIECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA, OOIINE /IS Klacca KUCIOT, PeaKITus
Tepu(HKAINU), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KApOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JICHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX FPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenue sxupoB. buonorudeckas posb KUPOB.

YrneBojpl: cocTaB, Kiaccu(pHUKaIUs YIIIeBOI0B (MOHO-, TU- U MoHucaxapubl). I moko3a —
MPOCTSHIIINI MOHOCAaXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (U3NYCCKUE M XUMUYCCKHE
cBoiicTBa (B3ammojericTBue ¢ ruapokcuaoM wMenu(ll), okucieHne amMMUAYHBIM PACTBOPOM
okcuma cepeobpa(l), BoccTraHOBIEHWE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B IPHUPOJIE,
npUMeHeHue, Onosioruueckas poJib. orocunre3. PpykTo3a Kak H30MEp TIIFOKO3BI.

KanMaJ'I " [EJUII0JIO3a KaK HNPUPOAHBIC MTOJIUMCPHI. CTpOGHI/IC KpaxMajia U OCJIIFOJIO3BI.
dusnyeckrue U XUuMHUUYECKHE CBOMCTBA Kpaxmaja (FI/I,Z[pOJ'II/I3, Ka4uCCTBCHHAA pCaKIusd C I/IOI[OM).

DKCHepUMEHTAIbHbIE METOJbl M3Y4YEHHMsS BEIIECTB M HX MPEBpAIICHHUIl: MPOBEACHUE,
HaOMOJIEHNE W OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHBIC
pEeaKuu OJHOATOMHBIX CHHPTOB (OKHUcIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOrOATOMHBIX
CcUpTOB (B3auMmojelicTBUe TiuiepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerugoB (OKuUCICHHE
aMMHUAYHBIM pacTBopoM okcuga cepebpa(l) u ruapokcumom menu(ll), B3zaumomericTBue



KpaxMajga C HOJIOM), MPOBEICHUE MPAKTHYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3agayn.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
HCXOJHOTO BEUIeCTBa WJIM NPOAYKTAa pPEaKUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM NPOAYKTOB PEAKIIUHN).

A3oTcoeprKale OpraHndeckiue CoeqMHEHMUSI.

AMUHOKUCIOTBI Kak aM(pOTEpHblE OpraHuyeckue coenuHeHus. Pusznyeckue u
XMUMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMmepe TIiuluHa). buonornuyeckoe 3HaueHue
aMUHOKHUCIOT. [lenTumpl.

Benku kak mpupoIHBIE BBICOKOMOJIEKYISpHBIE coequHeHus. [lepBuyHas, BTOpHYHas U
TPETUYHAsE CTPYKTypa O€nKoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THIAPOJU3, JIEHATYpaIus,
KaueCTBEHHbIE PEAKIINH HA OEIKH.

SKCHepI/IMeHTaﬂBHBIe METOAbI I/ISy‘-IeHI/ISI BCIIIECTB U HUX HpeBpameHHﬁ: Ha6J'IIO)IeHI/Ie n
OITMCAHUC JIQMOHCTpaHI/IOHHI)IX OIIBITOB: neHaTypauHﬂ 66J’IKOB HpI/I HaneBaHI/II/I, IIBCTHBIC
peakiuu O6eIKOB.

BrbicokomoliekyJisipHble cOeIMHEeHHU s

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3aLUKU, CpelHss MOJeKyaspHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MpEBpAlllEHUIl: 03HAKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

Me)I(HpeI[MeTHHC CBA3HU.

Peanuzanus MexXnpeaMeTHBIX CBS3€i NMPU M3ydeHUM OopraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU I OTJIEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC IIOHATHUA: SBJICHUC, Hay‘IHBIﬁ (1)8.KT, T'MIIOTC34a, 3aKOH,
TCOpHUA, aHAJIN3, CHHTEC3, KHaCCI/IQ)I/IKaHI/IH, INCPUOAUIHOCTD, Ha6J'IIOI[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MOJACIMPOBAHHUC.

dusuka: Marepusl, SHEprusd, Macca, aToM, 3JICKTPOH, MOJICKYJIA, BHGPFGTI/IHGCKI/Iﬁ YPOBCHD,
BCIICCTBO, TCIIO, O6’béM, arperaTHoc¢ COCTOsITHUEC BCIICCTBA, (1)H3H‘{CCKI/IC BCINYMHBI U CAMHUIIBI
HUX U3MCPCHU.

buosnorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HOTOCHHTES,
OMOJIOTUYECKN aKTHUBHBIE BeleCTBA (OEIKH, YIIIeBOAbI, XKHUPHI, (HEPMEHTHI).

Feorpa(pm[: MUHCPAJIbI, TOPHBIC TIOPOJLI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHoaorus: nUIeBLIe MMPOAYKTBI, OCHOBBI PallTMOHAJILHOTO MUTAaHWA, MOIOIIUE CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUYCCKHUC MPCTIapaThbl, MAaTCPpHAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUICCKHUX
BOJIOKOH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pPE3yIbTaTaM OCBOCHHS OOYUYarOIIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uis pa3palOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oOLero oOpa3oBaHMs
BBIJICJIEHBI CJIEYIOLINE COCTABIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPENIETIEHUIO;

HaJIn4nue MOTHBAITUHN K O6y‘IeHI/IIO;

IIeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEKIIEHUW JIMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsS PYKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPHUCYIIUMHU IIEIOCTHOW CHUCTEME XHUMHYECKOTO
o0pazoBaHus;

HaJIMYHUC IIPAaBOCO3HAHUA 9KOJIOTHYECKOH KYJIbTYPbBI H CIIOCOOHOCTH CTaBHUTh ocian u
CTPOMTD )KU3HCHHBIC ILJIaHbI.

JImuHOCTHBIE pE3YIbTaTbl OCBOCHHA IIPEAMETA «XUMHUS JOCTHUIalOTCA B CIHUHCTBC
y‘le6H0ﬁ W BOCIUTATCIILHOM ACATCIIBHOCTH B COOTBCTCTBHMM C TI'YMAaHHCTHYCCKUMU,
COOUOKYJIBbTYPHBIMH, AOYXOBHO-HPABCTBCHHBIMKU 1LCHHOCTAMHM MW HACATIaMU pOCCHfICKOFO
I'paXKaaHCKOI'O O6H_ICCTB8., IIPUHATBIMH B O6H.[€CTB€ HOpMaMM M IIpaBUJIaMH IIOBCIACHUA,
CHOCO6CTBYIOH_II/IMI/I nmpoueccaM CaMOIIO3HAHHA, CaMOPAa3BUTUA WU HPABCTBCHHOI'O CTAHOBJICHUA
JIMYHOCTH o6y11afou11/1xc;1.

JInuHOCTHBIC pe3yiIbTaTbl OCBOCHUS IPEIAMETA «XHUMUS» OTpaxxaroT C(bOpMI/IpOBaHHOCTB
OIbITA II03HABATEJILHOM U HpaKTquCKOﬁ ACATCIBbHOCTHU o6yqa10m14xc;1 o peajirn3aluu
IIPUHSATHIX B 06H_ICCTBC HeHHOCTeﬁ, B TOM 4YHMCJIC B HaCTH:

1) rpa’aaHcKOro BOCIMTAHUS:

OCO3HaHUusA O6y‘IaIOH_II/IMI/IC$I CBOMX KOHCTUTYIITMOHHBIX IIpaB U 06H3aHHOCTeﬁ, YBAXKXCHUSA K
3aKOHY U IIPABOIIOPAAKY;

OpEACTaBJICHUA O COHUAJIBHBIX HOPMAaxX U IpaBUJIAX MEKIIMYHOCTHBIX OTHOIIICHUM B
KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JIAaHUU YUYEOHBIX IPOEKTOB,
pelneHnn y4eOHBIX M M03HABATEIbHBIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPHUMEHTOB;

COCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI JPYTUX
[IPU aHAJIM3E PA3JIMYHBIX BUJIOB YUCOHOH 1S TENBHOCTH;

2) HNATPUOTHYECKOI0O BOCIUTAHUSA

LIECHHOCTHOTO OTHOILIECHHS K HCTOPUYECKOMY M HAy4YHOMY HACJEOUI0 OTECYECTBEHHOM
XUMHH;

YBaXEHHUSI K IMPOIECCY TBOPYECTBA B 00JIACTU TEOPUHM U MPAKTHUUECKOTO MPUMEHECHHS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKU €CTh PEe3yNIbTAaT IJIUTEIbHBIX HAOIIOJCHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTAIBHBIX MIOUCKOB, MMOCTOSTHHOTO TPpyAa YYEHBIX U MTPAKTHUKOB;

MHTEpeCca M T[I03HABAaTEIbHBIX MOTHBOB B IIOJYYEHUM M TOCIEAYIOIIEM aHaIu3e
nH(pOpMAaLIUY O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIGHWBATh CHUTYalldW, CBS3aHHBIE C XUMHUUYECKHUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE TMOBEJCHHWE W TIOCTYNKH CBOMX TOBAPHUIICH C TO3HUIHI
HPaBCTBEHHBIX U TIPABOBBIX HOPM U OCO3HAHUE TIOCIIEACTBUN ITUX MMOCTYITKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

CO6J'IIOI[CHI/I5[ IIpaBUJI 0e301macHoro O6paH_I€HI/I$I C BCIICCTBaAaMHU B 6I>ITy, HOBCCI[HCBHOﬁ
JKHN3HHU U B pr,HOBOfI JCATCIIBHOCTHU,

IIOHUMAaHHA MLCEHHOCTHU IIPpaBUJI HWHIAUBHUAYAJIBHOIO MW KOJUICKTUBHOI'O 0e30macHoro
MOBCACHUS B CUTYyallUAX, YIPOKAOIIUX 3J0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHHUS TOCIEJACTBUN M HENPUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOICHHUS aJIKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B y‘le6HO'I/ICCHe,I[OBaTeHBCKOI>'I ACATCIBHOCTH,
O6H_ICCTBCHHO HOHGBHOﬁ, TBOp‘lCCKOﬁ U IPpYTuXx BUAAX ACATCIIbHOCTH,

YCTAHOBKM Ha aKTUBHOC Y4YaCTHC B PCIICHHUU [PAKTUYCCKUX 3alaq CcoIlMaIbHOMI
HaIlIpaBJICHHOCTHU (B paMKax CBOCTO KJIacca, H.IKOJ'H:;I);

HHTEpCCa K MPAKTUYCCKOMY H3YUCHUIO HpO(l)GCCI/Iﬁ pPas3jin4Horo poaa, B TOM YUCIIC Ha
OCHOBC ITPUMCHCHU A MMPEAMCTHBIX 3HAHUHU 110 XUMUH,

YBaKEHHsI K TPYAY, JIOAAM TPYZAa U pe3ylibTaTaM TPYIOBOH AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIBHOW TpaeKTOpUHM 0Opa3oBaHus,
Oyaymieit mpodeccuu U peanu3aluid COOCTBEHHBIX KU3HEHHBIX IIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEN 001IeCTBa;

6) PKOJIOrHYecKOro BOCIHUTAHMA:

IKOJIOTHYECKH TIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMmiie;

MOHUMAaHUS TJI00aJILHOrO XapaKkTepa 3KOJIOIrH4CCKUX HpO6JIGM, BIIMSAHHUA 3KOHOMHWYCCKHUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEBI;

OCO3HaHUus HCO6XOJII/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/DKGHI/II\/’I XUMHUHU JIs1 pCHICHUS BOIIPOCOB
paluOHAJIBHOT'O IPHUPOAOIIOTIB30BAHUA;,

AKTHUBHOTO HENPHUATHUS JIEHUCTBHUM, NMPUHOCIIIMX BPEN OKPYXKAKOIIEH IMPUPOIHON Ccpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArOMpPUATHBIE KOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJu4Musl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPBI, OIbITA
NEATENBbHOCTH  JKOJOTWYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATDH UEOJIOTUH XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHKH,

MOHUMaHMs crenuuKd XMMUM Kak HayKd, OCO3HaHUsA €€ pojau B (HOPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoLIeM
MHpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU M
pelIeHny TpodieM COXpaHEHUsl MPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JIII COBPEMEHHOW LMBHJIM3ALUHU: B €&
I'YMaHUCTUYECKOW HAIPABJICHHOCTH M BaKHOW POJIM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYPBI, PEIICHUH II00AbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IHUIICBOM M HIKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIAMIIMHBI,
00€CIeYeHNN YCIOBHI YCIEITHOTO TPYy/a U SKOJIOTUYECKA KOM(DOPTHOW JKU3HU KAKIOTO 4iieHA
0O0IIIeCTBA;

eCTeCTBeHHO-HaquOﬁ IpaMOTHOCTH: IIOHHUMaHHUA CYIIHOCTH MCETOAOB TIO3HAHUA,
HCIIOJIb3YEMbBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aCMbIC 3HAHUA JIL
aHainu3a ¥ OOBSCHEHUS SIBICHUI OKpyKaromiero Mupa v NporucCXoJdlnx B HEM I/I3MeHeHI/II71,
YMCHHA OCIaThb 000CHOBaHHbBIE 3aKJIFOYCHUS HA OCHOBE HAayYHBIX (I)aKTOB N MMCIOIIHUXCA JaHHBIX
C LICJIBIO MOJYUCHUA JOCTOBCPHBIX BHIBOJAOB,

CITOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BATh XMMUYECKUE 3HAHUS AJIs pCHICHUSA npo6neM
B PCAJIBHBIX )KU3HCHHBIX CUTYAlIUAX;

HHTEpPCCAa K NO3HAHUIO U HCCIeI0BaTeIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTSMHU;

WHTEpeca K OCOOCGHHOCTSAM Tpyla B pa3iuyHbiXx chepax mnpodeccuoHaTbHON
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ysbTaThl OCBOEHMSI y4yeOHOro mnpeamera «XuUMHUS» Ha YpOBHE
cpenHero oOrmiero oopa3oBaHus BKIIOYAIOT:

3HaYuMBble 1715 (OPMHUPOBAHMSI MHUPOBO33PEHHUS OOYYAIOIIMXCS MEXIUCHUIUIMHAPHBIE
(MexTnpeAMeTHbIE) OOLIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, CIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, Hay4HbIH (aKT, MPUHIMI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIel0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHUBEpcaJbHble  y4eOHble  JedcTBUsA  (TMO3HaBaTelIbHbIE,  KOMMYHHKAaTHBHBIE,
perynaTuBHble), obecreunBaionie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLIMANIbHOM KOMITETEHIIMH 00yJaroluXcs;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ KMCIOJIb30BaTh  OCBOEHHBICE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHUS W YHUBEpPCAJIbHBIC Y4YCOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIQJCHHUE YHUBEPCAIBHBIMU Y4€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBJjiajieHUe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J1€HiCTBUAMM:
1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIPCACIIATh HCIIN ACATCIbHOCTHU, 3aaBad IIapaMCTpbl M KPHUTCPHUHU HX IOOCTHIKCHUS,
COOTHOCHTDH PE3YIIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMHU LCIISIMUA

HCIIOJIb30BAaTh IIpHM OCBOCHHH 3HAHUI HpI/IéMLI JJOT'MYCCKOI'0 MBIIIJICHUSA — BBIACIIATH
XapPaKTCPHLIC IIPpU3HAKU MOHATHH | yCTaHaBJIMBAThb WX B3aNUMOCBAA3b, HUCIIOJIb30BATh
COOTBCTCTBYIOIIUC IMOHATHA JIS 00BICHEHHUS OTACIBHBIX q)aKTOB n HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/IQ)I/IKaI_II/II/I BCIICCTB U XUMHNYCCKHUX peaKI.IPIfI;
YCTaHABJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YYaCMbIMU SABJICHUSAMU,

CTPOUTL JIOTHUYCCKUC PACCYKICHUA (I/IHI[YKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaﬂOrI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMAaTPpUBACMBIX SABJICHHUAX, q)OpMy.TII/IpOBaTL
BBIBOJbBI U 3aKIIIOYCHU A,



IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MO/IeNH, TIPe0OpPa30BBIBATH MOJIEIBHBIC MPEACTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELIICHHH Y4eOHBIX
[I03HABATENbHBIX M MPAKTUYECKUX 3a]a4, IIPUMEHSATh HA3BAHHBIC MOJCIIbHBIC IPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIM.

2) 6a3oBbIe HCCI€EN0BaTENbCKUE €CTBHS:
BJIaICTh OCHOBAMM MCTOA0B HAYYHOT'O MO3HAHHA BCUICCTB U XUMHNYCCKUX peaKHHfI;

dbopMymupoBaTh IETHM W 3aJaYd  HUCCICJOBAHWS, WCIOJIL30BaTh IIOCTABICHHBIC U
CaMOCTOSITEIbHO C(OPMYIIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Jutst POPMHUPOBAHUSI TUTIOTE3BI TI0 TIPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 3a XOJIOM IMpOIlecca, CaMOCTOSITELHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 33/]1a4, IPUMEHEHHUIO Pa3JINYHbIX METOI0B ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOIO COJEep>KaHus, CHOpaBOYHbIe TMocoOusi, pecypchl HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMalry, HeOOXOAUMOM JJIsl BBIMIOJIHEHHsI YY€OHBIX 3a/1a4 ONpPeAeEHHOIO TUIIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIB30BaHUA I/IH(i)OpMaI_II/IOHHO'KOMMyHI/IKaTI/IBHBIX TEXHOJIOTHH H
Pa3IMYHBIX ITIOMCKOBEIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (POpPMY TpeaCTaBICHUsT HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHdopmaluen: TPUMEHATh MEXNpeAMETHble ((U3MYEeCKue W MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, PopMyIibl, a00OpeBHATYpPbI, HOMEHKIATYPY;

HCIIOJIb30BATh U Hp606pa30BBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAITIAAHOCTHU.
OB.TIa}IeHI/le YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMHU e CTBUSAMM:

3a1aBaTb BOIIPOCHI IO CYIICCTBY O6CY)K,I[8.€MOI>'I TEMBI B X0J€ Auajora W/ VN AUCKYCCHUH,
BBICKA3bIBATh HJICH, q)OpMy.HI/IpOBaTL CBON IIPCIIOKCHUS OTHOCUTCIBHO  BBITIOJIHCHUSA
HpeHHO)KeHHOﬁ 3aga4u,



BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB IO3HABATEIbHOU JECSATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO €O CBEPCTHHKaMH IIPU  BBIIOJHEHHH XUMHYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTta U (HOPMYyIHPOBATH BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MMO3UIIMIA B X0J1€ OOCYXKJICHHS 1 0OMEHAa MHEHHUSIMHU.

OBjaaaenue YHUBEPCAJIbHBIMU PEryJATHBHBIMH JeHCTBUSAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEIIbHYIO JAESTEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHUPOBATh M MO Mepe HE0OXOJAWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JICHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YyYETOM IMOJyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYIICCTBJIATE CaAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMoOaHalIu3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTpaxaroT:

chOpMUPOBAHHOCTh TPEACTABICHUA O XHUMHUYECKOW COCTaBISAIONICH €CTeCTBEHHO-HAy4YHOU
KapTUHBI MHUpA, POJM XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (POPMHPOBAHUM MBIIUICHUS U
KYJIbTYpbl JINYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelleHus
MPAKTUYECKUX 3a/Jad M HSKOJIOTMYecKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0POBBIO H
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAst 000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Gopmyna (pa3BEépHyras u
COKpaléHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUE COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYIISIPHbIE COSTMHEHMS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHHUS OPraHN4eCKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH ¥ CUCTEMHOCTU XUMUYECKUX SIBJICHUU, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHMH BBISBIIATh XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIMBATh
UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLINE OHITHS IIPH ONIMCAHUM COCTaBa, CTPOCHHUS U
MIPEBPALLEHUI OPTraHNYECKUX COECIMHEHUM;

Cc(OPMHUPOBAHHOCTh YMEHHUH HCHOJb30BaTh XUMHMUYECKYIO CHUMBOJIMKY ISl COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOI) HOPMYNl OpraHMYECKHX BELIECTB
U YpaBHEHMH XMMHMUYECKHX PEAKIMH, W3rOTaBIMBATh MOJIENN MOJIEKYJ OPraHWYECKUX BEIIEeCTB
JUI WJUTIOCTPALMM MX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHHS;



c(OpPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPTraHUYEeCKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K ONpEACNEHHOMY KJIacCy/Tpylre COeAnHEHHH
(YyrneBonopojipl, KUCJIOPOJ M A30TCOAEPXAILUE COEAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBHAIbHBIC HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOTHUJICH,
alleTHJICH, JTWJICHTJIMKOJb, TIUIEPUH, (PEHON, (OpMaNbICrua, aleTalbJerH], MypaBbHHAS
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCT YMEHHUSI OIPEHCTATh BHUAbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUsIX (OJIMHApHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHM4YEeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bSCHEHUS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIUYCCKHEC U
XUMHUYCCKHEC CBOﬁCTBa THUIINYHBIX Hpe)ICTaBHTeHeﬁ paSJ'II/I'-IHI)IX KJIaCCOB OpFaHquCKHX BCIIICCTB
(meTaH, aTaH, ATWIEH, MPONWIEH, areTwieH, OyramueH-1,3, merunOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJIb, TIIUIEPHH, (SHOJ, alleTaIbJIeTH]l, MypaBbHHAS U YKCYCHAS
KHCIIOTBI, TJIIOKO3a, Kpaxmall, I[eJUTi0jI03a, AaMHHOYKCYCHAs KHCI0Ta), HWUTIOCTPUPOBATH
l"eHeTI/I'-IeCKYIO CBA3b Me>1<z[y HUMHN ypaBHeHI/ISIMI/I COOTBCTCTBYIOHII/IX XUMHUYCCKUX peaKHI/Iﬁ C
HCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HWCTOYHHUKH YTIIEBOJOPOIHOTO CHIPbHS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU W TMPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYUCICHUS [0 XHMUYECKUM YpaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOTYKTOB PEaKIun);

cOpMUPOBAHHOCTh YMEHUMN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJAaX Hay4HOTO
MO3HAHUS, HCIHOJB3YEMbIX B XHMHUU MpPH U3YYCHHH BEIIECTB M XUMHUYECKHX SIBICHUMN
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,I[8.TB IIpaBujia I1OJIb30BaHUS XUMHYECKOU HOCY,I[OI71 n
J'Ia60paTOpHHM O60py,HOBaHI/IeM, d TaKXKC IIpaBuJia O6paH_ICHI/I$I C BCICCTBaAaMU B COOTBECTCTBHU C
HHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paT0pHLIX XMUMHNYCCKHX OIIBITOB,

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XMUMHYECKHH HKCIIEPUMEHT
(mpeBpaleHns OpraHUYeCKUX BEIEeCTB MPU HarpeBaHUU, MOJTy4YE€HUE 3TUIIEHA U U3YyYeHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUU C MPAaBUIAMHU TE€XHUKU OE30MIACHOCTH
pyu oOpallleHUuH C BEIIEeCTBAaMH M J1a0OpaTOPHBIM 000PYIOBaHMEM, MPEACTABIATh PE3yJIbTaThl
XHMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKIUi U
(bopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIM3HPOBATH XUMHUYECKYI0 HH(OPMALHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHPopManuu, UHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TpaBHJA SKOJOTHYECKH IEIeCO00pa3sHOro
MOBEJICHUsI B OBITY W TPYJOBOH JEATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/0POBbS H
OKpYXKaIOILEeH IIPUPOJHON Cpelibl, OCO3HABATh ONIACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBI
OIPENENEHHBIX OPraHMYECKUX BEUIECTB, NMOHMMAas cMmbici mnokasarens I[IJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHHUS] U IPEJOTBPAICHNUS UX BPEIHOIO BO3JIEHCTBUS HA OpraHU3M
YEJI0BEKA;

JJIA 06yqa10m1/1xcsl C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA: YMCHHUC NPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHUYCCKHUX ﬂBﬂeHHﬁ;

U1 cHeNbIX M CcAa0OBUIAMIMX OOYYaIOUIUXCSA: YMEHHE HCIOJIb30BaTh PEIbEPHO-
TOYEUHYI0 cuctemMy obo3Hauenuit JI. bpaitng mis 3anvucu xumMuueckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
Ne i/ HaumeHoBaHue pa3aeioB u duekTpoHHble (¢ poBbIE)
} TeM NPOrpaMMBbI Beero KonrtpoabHeie | IIpakTuueckue | ofpasoBaTeibHbie pecypebl
padoThI padoTsbI

Pa3nea 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU

[Ipeamer opraHUYeCcKOi XUMHUH. https://academy-
1.1 Teopusi cTpoeHUST OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-
coequnenuii A. M. bByrieposa 4e24-ac02-efb16fad49f6a
Hroro no pazneny 3

Paznen 2. YrieBoaopoabl

a https://academy-

2.1 PEACIIBHBIC YIITCBOAOPORT 2 0 0 content.apkpro.ru/lesson/258ddc06-
T IRaet ec23-473c-h3d7-ed82fcaddd0?
Henpenensubie https://academy-

2.2 YTJIEBOJIOPOIbI: AJTKCHBI, 6 0 1 content.apkpro.ru/lesson/4038171e-
aJIKaJUuEHBbI, AJIKHHBI 4158-4bd1-ae98-18dc1cfb9399
ADOMATIIECKIE https://academy-

2.3 P 2 0 0 content.apkpro.ru/lesson/d86d7d00-
YHICBOMOPOIBE d5b4-491d-aded-c3ddal9feefd



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

IIpupoaHble HCTOYHUKH

2.4 YIJICBOJIOPOJIOB U MIX 3 https://lesson.edu.ru/04/10
nepepadoTKa
Uroro no pazneny 13
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Pa3nen 4. A3orconepskaniue OpraHu4ecKue coeJMHeHHs
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IHOYPOYHOE IIVIAHUPOBAHHUE

Ha3BaHMUA

10 KIIACC
No KoaunuecTBO 4yacos Jlata
n/ | Tema ypoka —— JIEKTPOHHBbIE HU(POBLIE
Bcer | KonTpoabH IIpakTHyeck 00pa3oBaTebHbIE PeCypPChl
n 0 ble pabdoThI ne padoThbI 1
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1 OpPraHUYECKOW XHUMHH, 1 0 0 509 content.apkpro.ru/lesson/a9f3d1
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pa3BUTHE U 3HAYCHUE efb16fa49f6a
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. content.apkpro.ru/lesson/c935a5
2 EOG?II;IHEI;:I/IG?. M. 1 0 0 9.09 8c-ah06-4c59-9dcf-
YHIEPOBd, 20517ae4b52¢
OCHOBHBIC TTOJIOKCHUS
[Ipencrasnenue o
KJ1acCH(pUKAITIT
3 BEIIeCTB. 1 0 0 18.09 content.apkpro.ru/lesson/726ee0
(cucTeMaTHyecKas) u b4cb589aeadl
TpUBHUAbHBIC
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OPraHu4YEeCKUX
BEILIECTB

AJIKaHbI: COCTaB U
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infeHﬁ’q S 23.09 06-ec23-473c-h3d7-
OMOIOTHACCIIH P ed82fcaddd02
Meran 1 5TaH — https://academy-
npocreiiue 30.09 content.apkpro.ru/lesson/258ddc
HpeCTaBUTEIH ' 06-ec23-473c-b3d7-
aJIKaHOB ed82fcaddd02
https://academy-
AJIKEHBI: COCTaB U 1.10 content.apkpro.ru/lesson/403817
CTpOCHHE, CBOMCTBA ' 1e-4158-4bd1-ae98-
18dc1cfh9399
DOTUJIEH U NPOIUJIEH
— POCTCHIIE 7.10 https://lesson.edu.ru/04/10
IMpCaACTAaBUTCIIN
AJIKCHOB
[IpakTrueckas pabora https://academy-
Ne 1. «ITonyuenue 14.10 content.apkpro.ru/lesson/53cd23
ATUJICHA U U3yYeHUE ' 79-2a45-43b1-9167-
€ro CBOMCTBY» 7ebcdaf03ce0
21.10 https://lesson.edu.ru/04/10

AnKaaueHsl.
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Kay4dyKa U pe3UHbI

AJIKUHBI: COCTaB U
0COOEHHOCTH
CTPOCHUS,
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10 28.10 https://lesson.edu.ru/04/10
AneTnneH —
MPOCTEUIIHAMN
MpCaACTaBHUTCIIb
AJIKNHOB
Breruncienus mo https://academy-
11 ypaBHCHHIO 11.10 content.apkpro.ru/lesson/7dada0
XUMHYECKON PeaKIuu 27-8448-418f-b416-
fbaledd4abéd
ApeHBbI: 0eH3071 U https://academy-
12 Tonyos. TOKCHIHOCTD 18.10 content.apkpro.ru/lesson/d86d7d
apeHoB 00-d5b4-491d-aded-
c3ddal9feefd
I'eneTnueckas CBA3b
13 25.10 https://lesson.edu.ru/04/10

YIJIEBOJIOPO/IOB,
MPUHAISKAITUX K
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Ppa3IMIHBIM KJIaCCaM
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[TIpuponusie
MCTOYHUKHU
YIJII€BOAOPOIOB:
IIPUPOAHBIN I'a3 U
NOMYTHbIE HEPTIHbIE
ra3bl, HeQTb U
IIPOAYKTHI €€
nepepadboTKu

2.12

https://lesson.edu.ru/04/10

15

[Ipuponusie
UCTOYHUKH
yTII€BOI0POIOB:
PUPOJHBIN Ta3 U
MOy THbIE HEPTIHBIE
rasbl, HePTh U
MPOJYKTHI €€
nepepadboTKu

9.12

https://lesson.edu.ru/04/10

16

KonrtponsHnas pabota
0 pa3aeiny
«YTJIEBOIOPOIBD)

16.12

https://lesson.edu.ru/04/10

17

[IpenenbHbIC
OJIHOATOMHBIE
CIIUPTHI: METAHOJI U
sta”oi. Bomopoanas

23.12

https://academy-

content.apkpro.ru/lesson/5439cl

8b-7440-4b6f-bf84-

c04fa471694f
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pacTBOpa YKCYCHOU
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L | £2-a0d4-4945-a0eb-
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a¢upoB
Kupsr: rugponus, https://academy-
26 IpUMEHEHHE, 16.03 content.apkpro.ru/lesson/71ac43
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VTrieBoabl: COCTaB,
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NPUPOIHBIE
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HNC OPraHN4vYCCKUC
COCOUHCHUA
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OHMOJIOTHYECKOE 78eca6009628
3HadyeHwue. [lerrTuanl
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BBICOKOMOJICKYIISIPHBI ' 7-43d1-4873-ace0-
€ COeJIUHCHUS 78eca6009628

33 18.05 https://lesson.edu.ru/04/10

OCHOBHBIE TTOHSTUSI



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

XUMUHA
BBICOKOMOJIEKYJISIPHBI
X COEIUHEHUU

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBI
X COCOUHCHUU.
[InacTtmaccsl,
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Kay4yKH, BOJIOKHA
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OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knace/ IN'abpuensn O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemenune»,2021 r
Xumus, 11 kmacc/ IN'abpuensn O.C., OctpoymoB WN.T"., Cnankor C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocsenienue»,2021r.

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

Xumus(6a3oBbiiiypoBeHb) .Peanuzanus o6pazoBaHus: METOAMUECKOE TOcoOue
st yaurens / Kasepuna A. A., [luuyruna I'.B.; non pea.I'. B. Iluuyrunoi. M. :

OI'BHY «MHcTuTyT cTpareruu pa3putus oopazoBanus PAOy, 2022 81 c.:ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://edsoo.ru/rabochie-programmy/









