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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMusg» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepanuu, peaau3yromux
OCHOBHbIE 00pa3zoBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNpOorpaMMbl IO XHMHMH, K OIPEICIICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTU IENeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peajM3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0POBbIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 06pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(UKUA HAyKH XUMHH, €€
3HAa4EHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XuMHS Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOHl BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AWHCTBE MPUPOIbI U YeIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMOH 4YaCThbI0 MHUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJOBEUeCTBA — ChIPbEBOM, 3HEPreTMYECKOM, MUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HeoOXOAUMYIO MM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMus» sBISAOTCA 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U OopraHndeckoi xumun. GopMupoBaHUE AAHHOW CHCTEMbI 3HAHHM



Py HM3YYCHUU TpeaMeTa O0O0EeCIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOLIMX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» cHOPMHUPOBAHA B MPOTPaMME TI0 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0J]Ia K M3YYCHHIO
yuyeOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHEM 3HAHHHA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHUYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHHA. B Kypce OpraHudeckold XWMHH TOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YrJIOM 3peHHsS B TpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBAETCs
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHWYeCKass XUMUs» O0yJaromMMCs TPETOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYECHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaXXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKLIUMA
KyJIbTYpOJOTHYECKAUA ¥ TIPUKIAAHOW XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TTOHUMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYTUMHU HayKaMH, PAcCKpbIBAIOT €€ pojb B IO3HABaTEIBHOW U
MPAKTUYECKOW NEATEILHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIIOKCHUA XMMHH, TTOMOTAIOT BBITYCKHHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I TMOTMOJTHEHUS 3HAHWUN, pelIeHUs
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX HCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
y4eOHOT0 MpeaMeTa « XMMHUS» JTaHHOTO YPOBHSI M3YYCHHSI OPUEHTHPOBAHO HAa (OPMHUPOBAHUE Y
00YyJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI Il TTOHMMAaHUS (QUIOCOPCKUX HJIIeH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOTO MUpPA, 00YCIOBIECHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOCHHUEM, [MO3HABAEMOCTh MPUPOIHBIX SIBJCHUM MYyTEM HKCIIEPUMEHTA
W PEIICHHs] NMPOTHBOPECUYUN MEXKITy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHIIKAMU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpoliem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEpPHAJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU MOJXOJbl K OMNPEACICHHUIO COJICPKAHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBHM, MMEOIINX
0a30BO€ 3HAYCHHME /IS PA3JIMYHBIX BUIOB JCATCILHOCTH: pelISHUs MpoOJieM, MMOUCKa, aHAIIU3a U
0o0paboTku uHPOpMAIK, HEOOXOMUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIEA0BATEIbCKON AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke npenoiaBaHus XUMUHU KaKk Ha YpOBHE OCHOBHOTO OOIIero 00pa3oBaHus, TaKk U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUsl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3y4yeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XHMHUYECKOM Haykd Kak O0OIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIE€ATEITbHOCTH YEJIOBEKa M KaK OJHOIo W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TaKOM MOJIXO0J K
ONIPE/ICTICHUIO LIeNIeH U3YUYEeHUsI IPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.



CornacHO JaHHOW TOYKE 3PCHUS 2IA6HbIMU YeNAMU U3yueHus npeomema «Xumus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

. (hopMHpOBaHHE CHUCTEMBI XMMHYECKUX 3HAHWN KaK BKHEUIICH COCTABJISIOIICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIekKAT KIIIOYECBBIC IOHSTHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE sI3bIKAa HAyKH, YCBOCHHUE M IMOHUMAHHE
CYIIHOCTH JIOCTYITHBIX 0000IIIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

. (dbopMHpOBaHWE W PA3BUTUE MPEICTABICHWA O HAYYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMUYCCKUX PEAKIHIA, HEOOXOAUMBIX I IPUOOPETCHHUS YMEHHUI OPUECHTHPOBATHCS
B MHUpPE BEIICCTB M XHMHYCCKUX SIBIICHUH, UMEIOIINX MECTO B NPHUPOJIE, B MPAKTHUECKON W
MMOBCEIHEBHOMN JKU3HU;

o pa3BUTHE YMEHHH M CIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHMEM XUMHUYECKOTO IKCIEPUMEHTA, COOJIIOICHUEM MpaBUil 0€301acHOTO OOpalieHus ¢
BEI[ECTBAMH.

Hapsimy ¢ atuM, copepikarenbHas XapakTepUCTUKA [eJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMHU
B cucTeMe cpenHero ooOmiero oOpasoBaHusi. CerojHs B TPENOJIaBaHUM XHUMHUHU B OOJIbIIEH
CTCTICHH OTMAETCA TPEANOYTCHHE IPAKTUYECKOW KOMIIOHEHTE COJICp)KaHus OOydeHUs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOcO0amMu U
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUH M MPUMEHEHUS UX B PEATbHON KU3HU JIIS PEIICHUS
MIPAKTUYECKHUX 3a/1a4.

B cBsI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICe 3HAuYCHUE
MPUOOPETAIOT TAKKE Yeau U 3a0ayu, Kak:

o ajanrtanus oOy4alouuxcs K YCIOBUAM JUHAMHYHO pa3BHUBAIOIIETOCS MHDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

. (hopmupoBaHUe y 00yUJaIOIMMUXCS KITFOYCBBIX HABBIKOB (KIIFOUEBBIX KOMITCTCHIIHM ),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MpoldiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII NPHOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHWM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBeKa U MPUPOIHYIO CPELY;

o pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTE 00yJaroImuXcsi: COCOOHOCTH CaMOCTOSATEIBHO MPUOOpETaTh HOBBIE 3HAHHS IO
XUMHH B COOTBETCTBUM C JKU3HEHHBIMH TOTPEOHOCTSMHM, HCHOJIb30BaTh COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTHM JUIsi TIOMCKAa M aHajiu3a y4eOHOW W Hay4YHO-TIOMYISpHOU
nH(OPMALIUK XUMUYECKOTO COJICPIKAHUS;

. (dbopMupoBaHHEe U PAa3BUTHE Y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIILJICHHUS,  HAOJIIOAAaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEO0OXO0IUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

o BOCIIUTaHME Yy  OOy4arommxcsi  YOSKIEHHOCTH B TyMaHUCTHUYECKOM
HAMpPaBJICHHOCTH XUMHH, €€ BaXKHOUW POJU B PEIICHUHU TI00ANbHBIX MPOOJIeM pallOHAIBHOTO
MIPUPOIOTONBE30BAHMUS, TOMOJTHEHHUSI JSHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TaK)K€ MPHOOPETEHUS OIbITa UCIIOJIb30BAHUS MOJTYUYEHHBIX 3HAHUN IS TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yuebHOM mmaHe cpemHero ooOiiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBEeHHO-HAYUHbIE PEAMETHI.



MECTO YYEBHOTI'O ITIPEJIMETA «XUMHMWSI» (BA3OBBIM YPOBEHb)
B YYEBHOM IIJIAHE
OO01ee yuCiIo 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
o0miero o0pa3oBaHus, COCTABISAET 68 YaCOB:
B 10 xnacce — 34 yaca (1 yac B Hezelno),
B 11 xmacce — 34 yaca (1 yac B HezeIIO).



COJIEP)KAHUE YUYEBHOI'O TIPEIMETA «XUMMSsI» (FA30BBIIl YPOBEHbD)

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[Ipeamer oprannyueckoit XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B MOJyYCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e¢ ocHoBHBIe TOJOXKeHUSA. CTpyKTypHbIE (DOPMYIBI OpPraHWYECKUX BEHIECTB. [ OoMoioTHs,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o0  KiIacCMpHUKANIMKA  OpPraHUYECKUX  BemlecTB.  HomeHkiarypa
OPraHWYECKUX COCAMHEHUW (cUcTeMaTHdeckas) W TPUBHAIbHBICE HA3BaHUA BaXKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKCNepUMEHTATBHBIE METOIbI U3yUEHUSI BEIIECTB M MX MPEBpAIIEHUIN: 03HAKOMJICHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEILIECTB, HaOJIOJlEHUE M OMNHMCAHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH u 3TaH — mpocreumune
MPE/ICTAaBUTENN aJIKaHOB: (pU3MuUecKWe U XUMHYECKHe CBOWCTBAa (peakiuH 3aMelleHus u
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUN Psil. DTHUIIEH U IIPOMUJIEH — ITPOCTEeUIINe
MPEACTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA (peakluuu THAPUPOBAHUSA,
raJIOT€HUPOBAHUS, THIpATAIlUH, OKUCIICHHS U TIOJTUMEPHU3AIINH ), TIOJIyYeHUE U IPUMEHECHHE.

Anxamuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTpPOEHHUsS, TOMOJIOTUYECKHH psl. ANCTHWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. beHsois: coctaB, cTpoeHue, (U3MUECKHE M XHUMHUUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaM.

[Ipupoaubie UCTOYHUKH YriaeBoA0poa0B. [Ipupoanblil ra3 u nomnyrHble HEQTSIHbIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HePTH: TMEperoHka, KPEKUHT
(TepMuyeckuii, KaTaTUTHUYECKUi), muponu3. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCIepUMEHTAIbHbBIE METO/Ibl U3yYEHUSI BEIECTB U MX MPEBPALICHUIN: 03HAKOMIICHUE C
oOpa3iamu MmiacTMacc, KaydykoB U pe3uHbl, KoJuiekiun «HedTs» u «Yrome», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4YEHHUE 3TUIICEHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklWd MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme opranndeckue coeAMHEHUs

[IpenenpHBle ONHOATOMHBIE CHHPTHL. METaHON W 3TaHON: CTpOeHHE, (U3NYECKHEe U
XMUMHYECKHUE CBOMCTBA (PEaKIMU C aKTUBHBIMHU METaJlJIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BoopoiHbIe CBsI3M MEKly MOJIEKYJIaMHU CUPTOB. J[elicTBHEe MeTaHOoJIa U ATaHOJIa
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbI€ CHOUPTHL. OTWICHTJIMKOJIL W TIHUIEPUH: CTPOCHUE, (U3UYECKUE U
XMMUYECKHE CBOIMCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMHI METAJIaMH, Ka4eCTBEHHAsI peaKius Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUIICHTJTUKOJISL.

@DeHOoJI: CTPOCHHE MOJICKYIbI, (HU3MUECKHE U XUMHUYECKHE CBOICTBAa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHnvl. DOpManbIErHjl, ameTalbICTHA: CTpOoeHHe, (U3NYecKue u
XMMUYECKHE CBOMCTBAa (pEakUWU OKHCICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEAKIIUN),
MOJTy4EeHUE U IPUMCEHEHHE.

OmHOOCHOBHBIE TIpEeNbHbIE KApOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHAsi KHCIOTHI:
CTpoeHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KHCIIOT, PeaKIus
TepudHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JACHCTBHE.

CrnosxHble 3(¢upbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, KiIacCU(UKaIUs YIIIEBOJIOB (MOHO-, TU- U TOJMcaxapu/bl). ['moko3a
— MPOCTEUIINI MOHOCaxXapH: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (pU3MUecKre U XUMHUYECKUe
cBolicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJCHHE B MPUPOJIE,
puMeHeHne, onosornueckasi poib. DortocunTes. PpykTO3a KaK M30MEP TIFOKO3BI.

Kpaxman u nemiono3a kak npupoaHble noimMepbl. CTpoeHHe Kpaxmala U HETI0I03bI.
du3nueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKClepUMEHTAIbHBIE METOJIbl W3yYeHUS BEIIEeCTB M UX IMpPEBpaIleHH: MpOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcuaom wmemau(ll)), ampaermmoB (oxucineHue
aMMHa4dHBIM pacTBopoM okcuga cepeopa(l) u rtuapoxcumom wmemu(ll), B3ammoneiicTeue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJHOTO BEIIeCTBa WM MPOAYKTAa pPeaKklUU IO HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OpraHundeckie CoOeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHuYecKkue coequHeHus. @Dunyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IIHIKHA). buonormdeckoe 3HauYeHHE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpHUYHAA U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIM3, ACHATypaIus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKclepuMeHTallbHbIE METOJIbl M3YYEHMs BELIECTB M MX INpPEBpAIleHUi: HaOMI0JeHNue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoIeKyIsIpHbIE COeNHEHH

OCHOBHBIE MOHATHS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb IOJMMEpPU3ALNK, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpU3aLus ¥ MOJTUKOH ICHC AL,

DKcIepUMEeHTaIbHbIE METO/Ibl N3YUEHHsI BEIECTB U UX MPEBpAIlEHHii: 03HAKOMJIEHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHbIX CBA3EH MpU U3ydeHUM opraHudeckoi xumuu B 10 xiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHM, SBJISIOLIUXCA CUCTEMHBIMU JUISL OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAYy4YHBIC TMOHSTHUS: SBIICHWE, HAYYHBIM (DakT, TUIIOTE3a, 3aKOH,
TEOpus, aHaJdW3, CHHTE3, KIaCCUPHUKAIMs, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEPEHHE,
SKCIEPUMEHT, MOIETTUPOBAHUE.

®dusnka: MaTepus, DSHEPIus, Macca, aToM, D3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUi
YPOBEHb, BEILIECTBO, TEJIO0, 0OBEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIMYUHBI U
€MHHULIBI UX U3MEPEHMUSL.

buonorus: kinerka, opranusm, 6uocdepa, oOMEH BelIECTB B opraHusme, (OTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIeBObL, JKUPBL, (DEPMEHTBHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: NUILEBbIE MPOAYKTHI, OCHOBBI pPAIlMOHAJIBHOTO THUTAHUSA, MOIOILIUE
CpEICTBa, JEKAapCTBEHHbIE M KOCMETHMYECKHE Npenaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.
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OBLIASA N HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0CHOBbI XUMHU

XuMUYecKui dnaeMeHT. AToM. Sapo aroma, HW30TONBL. OJIEKTpOHHAas 000JIoUKa.
DHepreTUyecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeieNieHus JIEKTPOHOB MO0 OPOWTAISIM B aToMax SJIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuomuueckas cucTeMa XHUMUYECKUX snemeHtoB [[. .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CUCTEMbl XUMHUYECKUX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNnaMm U neprojaM. 3Ha4€HHUE MTEPUOINYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHYECKasi CBSI3b. BHIbl XUMUYECKOW CBsI3M (KOBaJIEHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DnekTpooTpUulaTenbHOCTh. CTenenb okucieHus. IOHbI: KaTHOHBI U AHHOHBI.

BemiecTBa MOJIEKYISPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUs. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THNBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonsarue o aucnepcHbIx cucremMax. VIcTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 4oms
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeauHeHuil. HomeHknaTypa HeopraHHYeCKHX
BellecTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Kmaccudukanus XUMHUECKUX PEAKIUi B HEOPraHHMYECKOW U
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUM MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakiiud, €€ 3aBHCHUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTUMBbIE pEaKIIUU.
Xumnueckoe paBHoBecHe. DakTOpbl, BIMSIONINE HA COCTOSIHUE XUMHUYECKOIO PpPaBHOBECHS.
[Tpunnun Jle larense.

DnexTponuTHueckas aucconuanus. CunpHble U cialdble dMeKTpodauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, IeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKILIUH.



DKCHepUMEHTAIbHbIE METO/bl M3YYEHHUS BEIIECTB M HUX MPEBpAIICHUI: TEMOHCTpALIMs
tabmun, «llepuoanyeckas cuctema xumudeckux snmemeHtoB J[. M. MenneneeBa», u3ydeHHE
MoJeNell KpPUCTANIMYECKUX pEIIETOK, HAOMIOJEHME M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE IMEPOKCHAA BOAOPOAA B MPUCYTCTBHM KaTaau3aTopa,
OIIPEJIENIEHUE CPEAbl PACTBOPOB BEILECTB C NOMOIIbI YHHUBEPCAIBLHOTO WHIMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnble 3amaum.

Pacuérel mo ypaBHEHUSIM XUMHUUYECKMX PEAKIUA, B TOM YHCIEC TEPMOXUMHYECKUE
pacuéTel, pacuéThl C UCIOJIb30BAHUEM ITOHSATHUS «MACCOBAs JI0JIl BELIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenue HemetaimioB B Ileproaudeckoil cucTeMe XMUMHUYECKUX
anementoB JI. . MenneneeBa W OCOOCHHOCTHM CTpOeHHS aToMoB. (DU3MYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHMIINX HEMETANIOB (TAJIOTEHOB, cephl, a3ota, (ocdopa,
yriaepoja U KpeMHHUSI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJAOPOIHBIX
COCTMHECHMUI).

[IprumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCIMHEHUN.

Mertamnel. [Tonoxxenue metamioB B [leproandeckoi cucteMe XUMHUYECKUX 31eMEHTOB [1.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoiictBa MeTaiioB. CIlaBbl METAUIOB. DJIEKTPOXUMHUYECKHM PNl HaNpsDKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBAa BAKHEWIIMX METAJUIOB (HATpUM, Kalui, KajlblUH, MarHuii,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

OO6mwme cnocoOsI MoTy4eHus MeTauioB. [I[puMeHeHre MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJABl M3YYEHHsI BEIIECTB M HUX MPEBpPALICHUN: H3ydEHUE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LioB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a1a4y, HaONIIOJleHWe M  ONHCAaHUWE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBHE TUIPOKCHIA ATIOMUHUS C PAacTBOpAMHU KHUCIOT U IEeJIOoYeil, KaueCTBEHHbBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3amaum.

Pacuérbl mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacu€rhl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MIPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumum B oOeCHeueHUH OSKOJOTHMYECKOW, OSHEpPreTM4ecKOd | MUIIEeBOU
0€30MacHOCTH, Pa3BUTHH MeAULMHBI. [loHATHE O HAy4YHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPUHIUIAX MPOMBIIIICHHOTO IOJIYy4YeHUs
BKHEMIIIKUX BEUIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAXHEHIIME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYeCKre U MUHEPAIbHbIEC yI0OpEHUS.

XuUMHS U 30pOBbE YEJIOBEKA: MPaBWJIA WCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENAPATOB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanu3arust MexXnpeIMeTHBIX CBS3€H MPU W3Y4eHHUH OOIIeH U HEOPraHUYECKON XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK W MOHSTUM, SBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OOmie ecTeCTBEHHO-HAy4YHBIC TOHATHS: HAaydyHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBICHUE.

®usnka: MaTepus, SHEPrus, Macca, aTOM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, M30TOII,
PaavoaKTUBHOCTb, MOJIEKYJ1a, SHEPI€TUYECKUI YpOBEHb, BELIECTBO, TEJIO, 00BbEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHNUS, CKOPOCTb.

Buosorusi: kieTka, OpraHu3M, sKocHucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpaIbl, TOPHBIE TOPO/IB, TIOJIE3HBIE HCKOMIAeMbIe, TOIUIMBO, PECYPCHI.

Texnomorus::  XxUMHuYecKas  HPOMBILUIEHHOCTb,  METAJUIyprus,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepHajoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MUIIEeBast
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YUYUEBHOI'O ITPEJIMETA
«XUMMUS» (BA3OBBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI

JIMMHOCTHBIE PE3YJIbTATHI

OI'OC COOQO ycraHaBiauBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHMSI OOy4arOUIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBbHOCTHBIM IMOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TpakTaHCKOW MACHTHYHOCTH — FOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

LI€JIeHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHHI JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BON HayKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMera «XHUMHsD» JOCTUTAIOTCS B €AMHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
IpaXXIaHCKOTo 0O0IlecTBa, MNPUHATHIMH B OOIIECTBE HOpPMaMH U MPaBWJIaMH MOBEICHMUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOINO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS) OTpaxaroT cpopMUPOBAHHOCTH
OMbITa TIO3HABATEJIBHOM M NPAKTHUYECKOW JEsITeIbHOCTH OOyJalomMXcsi M0 pealu3aluu
MPUHATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUA 0OYUYaAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00SI3aHHOCTEH, YBaXKEHUS
K 3aKOHY M MPaBOTOPSIKY;

MIPE/ICTaBJICHHUS] O COLMAIBHBIX HOPMAax U MpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JIEATEILHOCTH NP CO3/IaHUU YUEOHBIX TPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY M apryMeHTHI
JPYTUX MpU aHAIKU3€E Pa3INYHbIX BUIOB YUeOHOM eI TeNbHOCTH,

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOULIEHHS K HCTOPUYECKOMY M HAydYHOMY HACJIEIUI0 OTE€YECTBEHHOM
XUMHH;

YBaXKEHHsI K IpOIlecCy TBOpPUYECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CThb pe3yibTaT JUIMTENbHBIX HaOINIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTEpPECa W TIO03HABATEJIBHBIX MOTHBOB B IIOJIyYEHHM U TIOCIEAYIOLIEM AaHAJIU3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUIKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;
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CIIOCOOHOCTH OIICHUBATh CHTYAllUH, CBS3aHHBIE C XUMHUYECKUMHU SIBIICHUSMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLIEHUBATh CBOE IOBEJCHUE M IOCTYNKH CBOMX TOBApUILEH C IMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3/I0POBbS:

MOHMMaHUS IICHHOCTEH 370poBOro M 0e3omacHoro obpasza KHW3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHHs MPaBU OE30MAaCHOTO OOpaIIeHUsI C BEMIECTBAMH B OBITY, TOBCEIHEBHOMN
KU3HU U B TPYJIOBOH JIEATEIHHOCTH;

MMOHMMAaHMSI IIEHHOCTH TPAaBWJI HMHAUBUAYATHHOTO U KOJUJICKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCJICJICTBUN W HENPHUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS AIKOTOJISA,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATENBCKON JESITEIBHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3a7ad COIMAIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4eHHUIO0 MPOoQeCcCuil pa3IMyHOTO POJia, B TOM YHCIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYATbHONW TPACKTOPUH OOpa30oBaHUs,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JI0THYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€71€cO00pa3HOro OTHOLIEHHS K IPUPO/JIE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHMS TJI00aBbHOTO XapaKkTepa IKOJIOTHUYECKUX MPOOIIeM, BIUSIHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOJUMOCTHU MCIOJIb30BaHUS JOCTHKEHUM XUMUH JIJIs1 peLICHHs BOIIPOCOB
paIMOHAaIBLHOTO MIPUPOIOIIOJIB30BAHNUS;

AKTUBHOTO HEMpUATUS ACUCTBUN, MPUHOCSIIUX BpPEI OKPYXKAIOUIeH MpUpOIHON cpele,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs Pa3BUTOTO HSKOJOTHYECKOTO MBIIIJICHUS, SKOJIOTHYECKOW KYIbTYpHI, OIbITa
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenu(PUKN XUMUU KaK HAayKd, OCO3HaHUsA €€ poju B (OpPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCOOOM 3HAYUMOCTH XMMHUHU AJIi COBPEMEHHOW NUBUIM3AIUU: B €8
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH W BAKHOU POJM B CO3/IaHUM HOBOW 0a3bl MaTepHabHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,
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00ecreyeHnn YCIOBHI yCHEITHOTO TPy/da U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKIOTO YieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHMS CYHIHOCTH METOJOB IIO3HAHWI,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHUS AeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS PEIICHHS
po0JieM B peasTbHBIX KU3HEHHBIX CHUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIBCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pazduuHbIX cdepax npodecCHoHaTbHON
NEeSATENBHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI

MetanpeMeTHbIE pPe3ylIbTaThl OCBOCHHUS y4eOHOTro TpeaMeTa «XUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HAYUMBIC JIIs1 (DOPMHPOBAHHSI MHUPOBO33PEHHUS OOYUAIONIUXCS MEXKIUCIHILTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYIHBIE TIOHATHS, OTPAKAOIINE I[eJIOCTHOCTh HAYIHOW KapTHHBI MHpa
U crienuuKy METOJIOB TTO3HAHUS, MCIIOIh3yeMbIX B €CTECTBECHHBIX HayKaX (MaTepHs, BEIIECTBO,
JHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCael0BaHne, HAOMI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U ApPYTrue);

yHHUBepcalbHble  y4ueOHble  JAeWcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CHOCOOHOCTh  OOYyYaromIMXCS ~ MCHOJB30BaTh  OCBOEHHBIE  MEXKJIMCHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

Osnadenue ynugepcaibHblMu y4eOHbIMU NOZHABAMEbHBIMU OCUCIBUAMU

1) 6a3oBble JJornYecKue AecTBUSL:

CaMOCTOSITENIBHO (DOPMYIIMPOBATh W AKTyaJIM3UPOBATH MpoOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTth;

OTIPEeNIATh IIeNU JIEeATENbHOCTH, 3aaBasi MapamMeTpbl U KPUTEPHUH HUX JOCTHKECHUS,
COOTHOCHUTH Pe3yJbTaThl ACSITEIbHOCTU C TIOCTABICHHBIMU IIENISMU;

WCIIOJIb30BAaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHI;

BBHIOMpPATh OCHOBAHUS M KPHUTEPUHM s KIAcCU(UKALMK BEIIECTB U XUMHYECKHX
peaKuuii;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTpPOUTH JIOTMYECKUE pacCYyXIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMAaTPUBAEMBIX SBJICHHSIX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOLIECCe TO3HAHUS, HCIIOIh3yeMbIe B XMMHUH CUMBOJIHYECKUE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKkas ¢GopMmyna, YpaBHEHHE XHMHUYECKOW peaklMd — TMpU pEelIeHHd Y4eOHBIX
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MO3HABATENBHBIX M NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMHU METO/IOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINH;

dopmMynupoBaTh LENM W 3a7aydl  HMCCIENOBAHUS, HCIIOJIb30BaTh IIOCTABICHHBIE |
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
st GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKAa3bIBAEMBIX CYXKICHHIA;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS W TPOBEICHHUS YYCHUUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

MpUOOpETaTh OMBIT YYEHUYECKOW HCCIIEOBATEIbCKON M MPOEKTHON JesTeNbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WHPOpMANUU (HAYIHO-TIOMYJISIpHAsS
TUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUIO PA3IUYHBIX BUAOB H (OPM TIPEJICTABICHUS, KPUTHYCCKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHpOBaTh 3ampOChl M TPUMEHSITH pa3IHMYHbIE METOIBI IMPH TOUCKE U O0TOOpe
uHpopmalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOpeTaTh OMBIT MCIIOJIB30BAHMS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMATBHYIO (hopMy TipeacTaBieHust HHOOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIH S3BIK B KAuyeCTBE CpeACTBa MpH padoTe € XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((DU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

Osnaodenue yHugepcatbHblMu KOMMYHUKAMUBHBIMU OCHCMEUAMU

3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMOW TeMbI B X0/ JHaliora U/Uiu JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C MpE3eHTAlMel pe3ylbTaTOB MO3HABATEIbHOU AEATEIbHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHUH XUMHYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM IPOBEAEHHBIX
HCCIIEIOBAHUH IMyTEM COTJIACOBAHMSI TIO3HIIMIA B X07e 00CYX/IeHUs 1 0OMeHa MHEHHSIMH.

Osnaodenue yHu8epcatbHolMu Pe2yiamueHbIMU OCUCMEUAMU

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
npeajgaraeMblii aaropuT™M ACWCTBUI MPH BHITIOJHEHUHM YYEOHBIX M UCCIIENOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIOCOO UX PEIICHUS C YU4ETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOEH JEATENIbHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.
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NPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHbie pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XuMUsD OTPaXKaroT:

. c(hOPMHUPOBAHHOCTH MPEJICTABICHUNA O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJM XMMHUHU B TO3HAHUM SIBJICHUN NPHUPOIBI, B (OPMUPOBAHUH
MBIIUICHUS! W KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelICHrA MPAKTUUCCKUX 3aJad U OSKOJIOTHYCCKH 000CHOBAHHOTO OTHOIIEHUS K CBOCMY
3I0POBBIO U IIPUPOJHON CpPELE;

L4 BJIaACHUC CHUCTEMOH XUMHUYCCKHUX 3HaHI/II71, KOTOpasa BKJIOYACT:
OCHOBOIIOJIATAIOUINE TOHATHS (XMMHUYECKUH DIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToMa,
MOJIEKYJIa, BAJIGHTHOCTD, 3JIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHast ¢opmyia
(pa3BépHyTas U cokpamiéHHas), MoJib, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKETET,
(GyHKIMOHAIbHAS TPYMINa, paguKal, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psJ, TOMOJIOTH,
YIJIEBOJIOPOJIbI, KHCIOPOJ U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUS OPraHUUECKUX
BemectB A. M. byrinepoBa, 3akOoH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3BIK XUMHH; MHUPOBO33PCHUYCCKHUEC 3HAHMA, JICKAIIME B OCHOBC IMOHMMAHHA
MNPUYNHHOCTU U CUCTCMHOCTH XUMHUYCCKHUX $IB.]'IGHI/II71, CbaKTOJ'IOFI/I'-IeCKI/Ie CBC€ICHUA O CBOﬁCTBaX,
COCTaBe, MOJy4YeHHH U 0€3011aCHOM MCIOJb30BaHUU BaXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JACSITEIbHOCTH YEJIOBEKA;

° chOpMHUPOBAaHHOCTh YMEHMH BBISABIATH XapaKT€pHble MPU3HAKK IOHSATHH,
YCTaHABJIMBATE HX B3aUMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOIIHUEC IIOHATHA IIPpHU OIMHMCAHUU
COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COCTMHEHUI;

. c(OpMHUPOBAHHOCTh YMEHHM HCIIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY ISt
COCTaBJICHUS MOJICKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaméHHON) (dopMyI
OPraHMYECKUX BEIIECTB M YPABHEHUN XMMHMUYECKHX PEAKIMH, U3rOTaBIMBATH MOJEIN MOJIEKYII
OpPraHMYECKUX BELIECTB JUIS WILTIOCTPALMN UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

o chOpMHUPOBAaHHOCTh YMEHUN YCTaHABIMBATh MPHUHAJICKHOCTh HW3YYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy M CTPOEHHUIO K OINpeAeaEHHOMY Kiaccy/Tpymre
COeIMHEHU N (yrimeBomopopl, KHCJIOPOJT u a30TcoJepKalIne COETMHEHMUS,

BBICOKOMOJICKYJISIPHBIC COCIMHCHHS), JaBaTh MM Ha3BaHHs 110 CHCTEMATUYECKONH HOMEHKJIAType
(IUPAC), a Takke MNpUBOIUTH TPUBHAIbHBIC Ha3BaHHS OTACIBHBIX OPraHUYECKHUX BEIICCTB
(3TWJIEH, TIPONWIJICH, AaleTWICH, OSTWICHTJHUKONb, TJIHIEPHUH, (GeHoN, (GopMalibIeTu]I,
aleTaNbJIeTU]l, MypaBbUHAsl KUCIIOTA, YKCYCHAs KHUCIIOTa, OJICMHOBAs KHUCIIOTA, CTCapHUHOBAs
KHCJIOTA, TJII0K03a, PPyKTO3a, Kpaxmal, EeJUTHII03a, TIUIUH);

. chOpPMUPOBAHHOCTh ~YMEHHUSI ONPENENATh BHJBI XUMUYECKOM CBSI3U B
OpraHMYECKUX COCAMHEHUAX (OJAMHAPHBIC U KPATHBIE);
. chOpPMUPOBAHHOCTh ~yYMEHHUSI MPHUMEHSTHh TOJIOKEHHS] TEOPUM  CTPOCHUS

opranuyeckux Bemiects A. M. BytiepoBa [uis 00bsICHEHUs] 3aBUCUMOCTH CBOICTB BELIECTB OT
UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

J c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3HUYECKUE U
XMMHMUYECKHUE CBOWCTBA TUIIWYHBIX NPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BELIECTB
(MeraH, S5TaH, STWJIEH, NPONMJIEH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeHzod,
METaHOJI, 3TaHOJ, 3TUJICHIJIMKOJIb, TTIUIEpUH, (EHOJ, alleTalbIeru1, MypaBbuHas U YKCyCHas
KHUCJIOTHI, TJIOKO3a, KpaxMal, LEeUINI03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEXKJY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX pEaKkUUil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

J c(OPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HCTOYHHMKH YIIJIEBOJAOPOIHOTO
CBIpbsl (HE(Th, MPUPOHBIH ra3, yrojb), CHOCOOBI UX MEPEepadOTKU U MPAKTUYECKOE PUMEHEHNE
MIPOYKTOB IepepaboTKH;
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J c(OPMHUPOBAHHOCTh ~ YMEHUH MPOBOJUTH  BBIYMCICHUS MO  XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM IPOAYKTa PEAKLUU I10
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WJIM IPOAYKTOB
peaxkuun);

. c(OpPMHUPOBAHHOCTh YMCHHI BJIAJICTh CHCTEMOW 3HAHHW 00 OCHOBHBIX METOJaX
Hay4YyHOT'O MO3HaHUS, UCHOJIb3YEMbIX B XUMHUHU MPU U3YYEHUU BELIECTB U XUMUUYECKHUX SBICHUM
(mabmoenne, W3MEpEeHUe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HWCIOJIb30BATh CHCTEMHBIE
XUMUYECKUE 3HAHUS YISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

. c(OpPMHPOBAHHOCTh YMCHHI COOJIONATh MpaBWIA IOJH30BAHUS XUMHUYCCKOU
nocyaoi u 1abopaTopHbIM 00OpPYHOBAaHMEM, a TAaK)Ke IpaBHiia OOpallleHHs C BELIECTBAMH B
COOTBETCTBUU C UHCTPYKLHUSMHU IO BBIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

J cOpPMHUPOBAHHOCTh ~YMEHHMH  IUIAaHUPOBAaTh M BBINOJHATH  XUMHYECKUHN
SKCHEPUMEHT (TpEeBpallleHNs] OPraHWYECKUX BEIIECTB MPHU HarpeBaHUM, MOJTy4YE€HUE STUJICHA U
M3Y4YE€HUE €ro CBOICTB, KAUECTBEHHBIE PEAKIIMHM OPraHUYECKHX BELIECTB, JACHATypalus OCJIKOB
IIpM HarpeBaHUM, IIBETHbIE pPEAKIUH OEIKOB) B COOTBETCTBUU C IMpaBWIAMHU TEXHHUKHU
0€30MacHOCTH MpHU 0OpallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PY0BAHNUEM, ITPEJICTABIISATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

. chOpPMHUPOBAaHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIM3UPOBATH  XUMHUYECKYIO
nHpOpMAIIHIO, TOJY4aeMyH) W3 pa3HBIX HMCTOYHUKOB (CpeICcTBa MaccOBOW HWHGOPMAIINH,
WnuTepHeT u Apyrux);

. c(OpMHUPOBAHHOCTh YMEHUH cobmoaaTh npaBuIIa 9KOJIOTMYECKU
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATENBHOCTH B IIENIAX COXPAHEHUSI CBOETO
370pOBbSl M OKPYXAIOIIEH MPUPOIHONU Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUSA HA YKUBBIE
OpraHu3Mbl OINpEAEAEHHBIX OPraHMYEeCKHX BEIIeCTB, MOHMMas cmbica mokazatens [1/IK,
MOSICHATh Ha MpHUMepax CHocoObl YMEHBUICHUS U MPEAOTBPAICHUS UX BPEAHOTO BO3JEHCTBUS
Ha OpraHH3M 4YeJIOBEKa,

JUIg 00YydJalolUXCsl ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE MPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/aX MMO3HAHUS BEIECTB M XUMUYECKUX SIBJICHMUIA;

JUIA CJENbIX M cHaboBUIANIMX OOy4yaroUmIMXcsa: YMEHHE UCIOJIb30BaTh peIbeHO-
TOYEYHYIO cucTeMy o6o3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmy.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUA Kypca «OOmas U HeopraHuyeckas XUMHs
OTpaXkaroT:

. chOpPMUPOBAHHOCTh ~ MPEJCTaBICHUI: O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJM XUMHUM B TO3HAHWU SBJICHUNM TNPUPOJIBI, B
(GOpMHUPOBAaHUM MBIIIIEHUSI W KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHON TIPaMOTHOCTH,
HEO0OXO0IMMOM JUIS peleHusl MPAaKTUYECKUX 3aJa4 U IKOJOTHYECKH 000CHOBAHHOTO OTHOILICHUS
K CBOEMY 3JI0POBBIO U MIPUPOJIHOM Cperie;

. BIIQJICHUE CUCTEMOU XUMHUYECKUX 3HaHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHSA (XMMUYECKUH 3J€MEHT, aTOM, M30TOM, S-, P-, d- 3JIEKTPOHHBIC
opOUTamM  aTOMOB, HWOH, MOJIEKYJla, MOJb, MOJSIpHBII  00BEM,  BaJIEHTHOCTH,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHS, XUMUYECKas CB3b (KOBaJIEHTHAs, HOHHAasd,
MeTajin4yeckasi, BOJOPOJHAs), KpUCTa/NIMYeckass peméTka, TUIBl XUMUYECKHX pEakIui,
pacTBOp, AJEKTPOJUTHI, HEAIEKTPOJUTHI, HIICKTPOJUTHYECKAsT JUCCOLMALMS, OKUCIUTEND,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOU peaKIMH, XUMHUIECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI
(Teopusl ANEKTPOIUTUYECKON aucconuannu, nepuoaudeckuid 3akod [[. M. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS IHEPTUU MPU XUMUUYECKUX
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peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IIOHUMAaHMSI MPUYMHHOCTHU U CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(aKTOJIOTMUECKUE CBEICHHS O CBOWMCTBAX, COCTaBE, MOJYYCHHH U O€30MIacCHOM HCIIOJIb30BAaHUU
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKOM JEATSIILHOCTH YEIOBEKA;

J cOpPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTePHbIC NPU3HAKU TOHSTHH,
YCTaHABIWBATh WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATHS TPU OMUCAHUU
HEOPraHMYECKHUX BEIIECTB M UX MIPEBPAILCHUI;

. c(OPMHPOBAHHOCTh YMECHHM HCIIOJIb30BAaTh XUMUYECKYH) CHUMBOJIMKY IS
coctaBiieHUsT (OPMYJ BEHISCTB W YPaBHCHHH XUMUYCCKUX PEAKIUH, CHUCTEMATHYECKYIO
Homenknarypy (IUPAC) m TpuBManbHbIE Ha3BaHUS OTICIBHBIX HEOPraHMYECKUX BEIIECTB
(yrapHslii ra3, yrieKuciblii ra3, aMMHak, raméHas U3BecTb, HeranéHasi U3BeCTh, IUThEBAs COJa,
MIUPUT U JpPYTHUE);

J c(OpPMHUPOBAHHOCTh YMEHHMM ONpENENATh BaJEHTHOCTb U CTENEHb OKHUCIIECHUS
XUMUYECKUX DJJIEMEHTOB B COCJAMHEHHUSX pA3JIMYHOTO COCTaBa, BHJI XUMHUYECKOW CBS3U
(KoBajieHTHasi, MOHHAsA, METaJlNIn4yecKasi, BOJIOPO/IHAsA) B COEIMHEHUSX, TUIl KPUCTAIIIMYECKON
pEeETKY KOHKPETHOTO BELIECTBA (aTOMHAas!, MOJIEKY/IsipHasl, MOHHAsA, METaJNInYecKas ), XapakTrep
Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHU;

. c(hopMUPOBAaHHOCTh YMEHHUM yCTAHABIIMBATh MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB [0 UX COCTaBY K ONPEeIEHHOMY KJIacCy/TpyIIe COeIWHEHUN (IPOCThIe BEIeCTBA —
METaJUThl U HEMETAJUIBI, OKCHIBI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

. chopMUPOBAaHHOCTh YMEHHI PacKphIBaTh CMBICI Mepuoandeckoro 3akona [[. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKUINU;

o c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 nmepuoos [leproandeckoit cucteMbl XuMudeckux dyeMenToB /1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH Mo nepuoaaM M rpynmnam Ilepuoanueckoil cucteMbl XuMu4eckux 3sementos 1. U.
MenneneeBa;

o c(hOpMHUPOBAaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKHX BEILIECTB pa3IMYHbIX KIACCOB, MOATBEPKIaTh CYLIECTBOBAHHE
FeHETUYECKON CBA3M MEXJAy HEOpPraHMYeCKHMHU BEIIeCTBAMU C IMOMONIbIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

o cOpPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATh XUMHUYECKHE pEaKUuu IO
pa3IMYHBIM MpHU3HAKaM (YHUCIYy M COCTaBy pPEarupyrollux BELIECTB, TEIJIOBOMY 3(deKTy
peaKkiuu, M3MEHEHHMIO CTEIEHEW OKHUCICHUS OJIIEMEHTOB, OOpPaTUMOCTH pPEaKlUU, Y4acCTHUIO
KaTaa3aTopa);

. c(OpPMUPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHUS PEAKIMI Pa3IMYHBIX THIIOB,
MOJIHBIE M COKpAILIEHHBIC ypaBHEHHUS peakluii MOHHOTO OOMEHa, YYWUTBHIBas YCJIOBHS, IMPHU
KOTOPBIX 3TH PEaKIUu UAYT IO KOHIIA;

. chOpPMUPOBAHHOCTh ~ YMEHHH  NPOBOAMTH  PEAKIUH,  MOATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pa3IMYHBIX HEOPTraHWYECKUX BEUIECTB, PACHO3HABATH OMBITHBIM IYTEM
HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPaX HEOPTAHMUECKUX BEILIECTB;

L4 C(I)OpMI/IpOBaHHO CTb yMeHI/Ifl PpacCKphbIBaTb CYIIHOCTDb OKHCIIUTCIBHO -
BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ MOCPpCACTBOM COCTABJICHUA JJICKTPOHHOTO OayraHca 3TUX peaKHHfI;
L4 C(I)OpMI/IpOBaHHOCTB yMeHI/Ifl OOBSCHATHL 3aBHCHUMOCTD CKOpPOCTHU XHMHUYECKOH

peaKiuu OT pa3Nu4HbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOrO paBHOBECHS B
3aBUCHMOCTH OT BHEIIHETO Bo3aeicTBuUs (mpuHiun Jle [laTtense);
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J c(OPMHUPOBAHHOCTh YMEHHUN XapaKTEPH30BaTh XUMHUECKUE MPOLIECCHI, JIeKAIUe
B OCHOBE IPOMBIIUICHHOTO MOJYyYeHUsI CEPHOM KUCIOThI, aMMHaKa, a Takke c(OPMUPOBAHHOCTH
npeacTaBIeHuid 00 OOMMX HAYYHBIX NMPUHIMIIAX U HKOJIOTHYECKUX IMpOoOJieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

. C(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHUS C HCHOJIH30BAaHUEM
MOHATUSL «MaccoBas JIOJSl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B NpHU
XAMUYECKUX PEaKIMsIX, MAacChl BEHIECTBA WM 00bEMA Tra3oB IO H3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIJIOBOIO
spdexTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHWS MacChl BEIIECTB, NPEBpAlICHUS U
COXpaHEHUs SHEPTHUH;

. chopMUPOBAaHHOCTh YMEHHUHN COOMIOATh TpaBWiIa TOJB30BAHHUS XUMHUUYECKOU
nocyaoi u nabopaTtopHblM OOOpyIOBaHUEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIMSIMU TIO BBIMOTHEHUIO Ja0OPATOPHBIX XUMUYECKUX OTIBITOB;

J chOpMUPOBAaHHOCTh YMEHUW TUIAHUPOBATH W  BBIMIOJHATH  XUMHYECKUH
AKCHEPUMEHT (pa3yio’KeHHE MEePOKCHAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, ONpeiesieHue
Cpelbl PacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOIO WHAMKATOpPA, BIMSHUE Pa3IMYHBIX
(akTOpOB Ha CKOpPOCTb XHMHYECKOM pEaKIMM, peaklUd HOHHOrO OOMEeHa, KaueCTBEHHbIE
peakuuu Ha cyabpaT-, KapOoHAT- M XJIOPUA-aHHUOHBI, Ha KaTHOH aMMOHMHS, pelIeHHe
SKCIEPUMEHTAJIbHBIX 3a7auy no TeMaM «Mertamib» u «Hemeramib») B COOTBETCTBHU C
MpaBWJIaMU TEXHUKU OE€30MacHOCTH NpU OOpallleHHH C BelleCTBaMU U J1TabOPaTOPHBIM
o0opy/noBaHUEM, MPEICTABIATH PE3YIbTaThl XMMHUYECKOTO HSKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuid u (GOPMyIUpPOBaTH BBIBOJBI Ha OCHOBE 3THX
pe3yNbTaToB;

o chOpMHUPOBAaHHOCT, ~ YMEHUN  KPUTHUYECKH  aHAJM3UPOBATh  XUMHYECKYIO
nH(pOpMaLIHIO, TOJYy4YaeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHHUKaIUH,
HNHTepHeT u Apyrux);

. c(hopMUPOBAaHHOCTH YMEHU I co0JIr0/1aTh npaBuia 9KOJIOTHUYECKH
1e1ecoo0pa3Horo MOBEACHUS B OBITY U TPYAOBOM NEATENIBHOCTH B LIEISX COXPAaHEHUS CBOETO
370pOBbSl U OKPYXAIOIIEH MPUPOIHOU Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUSA HA YKUBBIC
OpraHu3Mbl OTIPEEIEHHBIX BEIIeCTB, MOHUMasl cMbIci nokasarens [1JIK, moscHaTs Ha npumepax
CHOCOObl YMEHBIICHHS U MPEAOTBPALICHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;

JUIg 00Yy4YarolIUXCsl ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CJENbIX M cHaboBUIAIIMX OOy4yaroUmIMXcsa: YMEHHE UCIOJIb30BaTh peIbepHO-
TOYEYHYIO cucTeMy o6o3HavueHu JI. bpaiins ais 3anucu XxumMmudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue KousmmuecTBo yacos ONEeKTPOHHBIE
/11 pa3aeiioB U TEM MPOTPAMMBI Bcero (mudpoBsIie)
g E 00OpazoBaTenbHbIE
E 3 § 3 pecypesl
o © =}
2 |5
Eal® a
S
2 |E
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH
1.1. |Ilpenmer opranuyecko xuMuu. Teopus 3 bubnuorexka [[OK
CTPOCHHSI OPTraHUYECKUX coeAuHeHud A. M. https://lesson.edu.ru
byrnepona /04/10
HWToro no pasaeny 3
Paszpnen 2. Yriesogopoabl
2.1. [[IpenenbHBIE YTIIEBOIOPOIBI — ATKAHBI 2 bubmuoreka 1HOK
https://lesson.edu.ru
104/10
2.2. |HempenenbHbIE  YIJIEBOAOPOIBI:  QJIKEHBL,| 6 1 |bubmuorexa LHOK
aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru
104/10
2.3. |[ApoMaTHyYeCKHe YIIIeBOIOPOIbI 2 bubnmuorexa [{JOK
https://lesson.edu.ru
104/10
2.4. [[TpupoHbIE MCTOYHWKHK YTJIEBOJOPOJOB M HMX| 3 1 bubmunorexa [{JOK
rnepepaboTka https://lesson.edu.ru
104/10
HToro no pasgeny 13 1 1
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1. |Cruptel. deHon 3 bubmuorexa [JOK
https://lesson.edu.ru
104/10
3.2. |Anpneruasl. KapooHoBbie kucioThl. CII0KHBIE 7 1 |bubmuoreka LIOK
HHUPHI https://lesson.edu.ru
104/10
3.3. |YrneBoasl 3 1 bubmmorexa 1IOK
https://lesson.edu.ru
[04/10
UTtoro no paszeny 13 1 1
Pa3nen 4. AsoTconepskamue OpraHu4ecKue CoOeJUHeHUs
4.1. |AMUHBI. AMUHOKHCIIOTBHI. 3 bubmuorexa [{OK
https://lesson.edu.ru
[04/10
UToro no pasaeny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA
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5.1.

[Inactmaccel. Kayayku. Bosiokna

bubmnoreka 11OK
https://lesson.edu.ru
/04/10

HToro no paszeny

OBILEE KOJIMYECTBO YACOB
[IPOTPAMME

10

34

20



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
Ne HanmenoBanue KousmmuecTBo yacos ONEeKTPOHHBIE
n/m pa3zenoB ¥ TEM IIPOrPAMMBI Bcero (uudpossbie)
g E 00OpazoBaTenbHbIE
E 3 § 3 pecypesl
23 |ES
&z &
¢ |5
Paszgea 1. Teopernueckue 0CHOBbI XUMHUH
1.1. |Crpoenue artomos. I[leproguueckuii 3aKoH U 3 bubnuorexka [[OK
[Tepuonnueckas cucrema XUMHYECKUX https://lesson.edu.ru
snementos JI. . Menneneena /04/11
1.2. |Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4 bubnnorexka [[OK
https://lesson.edu.ru
/04/11
1.3. | XumMudeckne peakiuu 6 1 1 [bubmuoreka LHOK
https://lesson.edu.ru
/04/11
HToro no pasgeny 13 1 1
Pa3znen 2. Heoprannueckasi xumusi
2.1. Mertamibt 6 1 |bubmuoreka ITOK
https://lesson.edu.ru
[04/11
2.2. |Hemeramast 9 1 1 |bubmuoreka ITOK
https://lesson.edu.ru
/04/11
2.3. [CBs13p HEOPTaHMYECKMX W  OpPraHUYECKUx| 2 bubmuorexka [{JOK
BEILIECTB https://lesson.edu.ru
/04/11
HToro no pasgeny 17 1 2
Pa3pen 3. Xumus u ;Ku3HL
3.1. | Xumus u XKU3Hb 4 bubmuorexa [{OK
https://lesson.edu.ru
/04/11
UToro no paspeny 4
OBILEE KOJIMYECTBO YACOB [o| 34 2 3
[TPOTPAMME
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Tpunoowcenue Ne 1

®OPMBI YYETA PABOUYEN ITPOT'PAMMbBI BOCITUTAHUSA
B PABOYEN ITIPOT'PAMME 110 XUMHUHA

Pabouas mporpamma Bocrmranuss MOY COILL Ne 3 peanu3zyercss B TOM 4YuCiIe M 4epe3
MCIIOJIb30BAHNE BOCIUTATEIBHOTO MMOTEHINAIA YPOKOB XUMUH.

Ota paboTa OCYIIECTBIISIETCS B CIESIYIOUINX (popMax:

e [loOyxenue oOyyaromuxcst COON0IaTh Ha ypOKe OOIICTTPUHATHIE HOPMBI TIOBEACHUS,
npaBujga OOIIEHUS CO crapmmMu (IeIarorn4eckuMu  paOOTHUKAMH) H  CBEPCTHUKAMU
(0OyJarormmMucCs ), TPUHIIAIBI YIeOHOUW TUCIUIUIMHBI K CAMOOPTaHU3aIINH.

o [IpuBieyeHne BHHMaHHUS OOyJalOMIMXCS K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
YpOKax MpeAMETOB, SBJICHUI, COOBITHI uepes:

— JEMOHCTpaIMio  OOy4yarolmMMcs TMPUMEPOB  OTBETCTBEHHOIO, T'PaKIaHCKOTO
MTOBEJICHUSI, TTPOSIBIICHUS YEJIOBEKOJIIOOUS M I0OPOCEPACUHOCTH.

— oOpaieHrne BHUMAaHUS Ha HPABCTBEHHBIE AaCMEKThl HAYYHBIX OTKPBITHH, KOTOpBIC
W3y4aroTCsl B JIaHHBI MOMEHT Ha ypOKE; Ha YYEHBIX, TIOJIMTHKOB, CBSI3aHHBIX C U3y4aeMBIMU B
JTaHHBI MOMEHT TEMaMH, Ha TOT BKJIAJ], KOTOPBII OHM BHECIIM B Pa3BUTHE HAIIICH CTPAHBI U MHPA,

— MHCIIOJIb30BaHME Ha YpoKax HMH(OpPMAalUU, 3aTparvBaollel BakKHbIE COIMAJIbHbIE,
HPaBCTBEHHBIE, STUIECKUE BOTIPOCHI.

e lcnonb3oBaHre BOCIUTATENbHBIX BO3MOKHOCTEH CO/IepyKaHus y4eOHOro mpeaMera Jyis
dbopmupoBaHHsS y OOYYaIONIMXCS POCCHHCKHX TPAIUIMOHHBIX JyXOBHO-HPAaBCTBEHHBIX W
COITMOKYJITYPHBIX IIEHHOCTEH uepe3 MOoA00p COOTBETCTBYIOMIMX IMPOOJIEMHBIX CHUTYAIHMH IS
00CyXJIeHus B KJ1acce.

e HuumuupoBanue OOCYXICHHM, BBICKa3bIBAaHWH CBOETO MHEHHS, BBIPAaOOTKH CBOETO
JTUYHOCTHOTO OTHOILIEHUSI K U3Y4aeMBbIM SIBJICHUSAM U IMPOUCXOASIINM COOBITHSM.

e BiiitoueHue B ypOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAEP)KaTh MOTUBALIUIO
00yyaromumxcs K MoJiy4eHUI0 3HAaHUH, HaJTaKUBAHUIO TIO3UTUBHBIX MEXKIMYHOCTHBIX OTHOUICHUHN B
KJ1acce, IOMOTaloT YCTaHOBIIEHUIO 100poKeIaTeTbHOM aTMOC(ephl BO BpeMsl ypoKa.

e JlpumeHeHnne Ha ypOKE HWHTEPAKTUBHBIX (opM pabOThl, CTUMYIUPYIOIIUX
M03HABATEIbHYI0 MOTHBAILIMIO 00Y4YaIOIIIXCS.

e [Ipumenenue rpynmnoBoil pa®oTel WM pabOThl B Mapax, KOTOpPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHAHOM pabOThI U B3aUMOJICHCTBHIO C APYTMMHU O0yUYarOIIUMUCS.

e BpiOop ¥ HCHONIB30BAHHE HA YPOKaX METOAOB, METOJUK, TEXHOJIOTUN, OKa3bIBAIOIINX
BOCIHTATENILHOE BO3/ICHCTBHE HA IMYHOCTh B COOTBETCTBUHU C BOCIIUTATEIBHBIM HIEATIOM, IENbIO
Y 3aJ]a4aMH BOCTIMTaHUSL.

e HMuummupoBaHue W TMOAJEPKKA HCCIEIOBATEIHLCKON JEATENbHOCTH INKOJILHUKOB B
(dbopme opraHuzani TPYNNOBBIX W WHAWBUIYaNbHBIX HCCIIEIOBAaHUI (MUHHU-HCCIEIOBAHUN),
BKIJIIOUEHHE B YPOK PA3IUYHBIX HCCIEAOBATEIbCKUX 3aJaHUN W 3af[ad, YTO JaeT BO3MOXKHOCTh
oOyyarommMcss MPHOOPECTH HABBIKUM CAMOCTOSATEIBHOTO PEIICHUsT TEOPETHUYECKOW TMPOOIIeMBbl,
TeHEePUPOBaHUA U O(POPMIICHHUS] COOCTBEHHBIX THUMOTE3, YBOKUTEIBHOTO OTHOIICHHS K UY>KUM
U7esiM, TyOJTUYHOTO BBICTYIUICHUS, apr'yMEHTHPOBAHUS U OTCTaWBaHUS CBOEH TOUKU 3PEHUSI.

e VYCTaHOBICHHUE YBAXXHUTEJIbHBIX, JIOBEPUTEIBHBIX, HEPOPMATHHBIX OTHOLICHUNH MEXKITY
YUUTENIEM M YIEHUKaMH, CO3JJaHUE Ha YPOKaX SMOILMOHAIBHO-KOM(OPTHON Cpe/ibl.
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