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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHU Ha ypOBHE CpeAHero ooduiero oOpazoBaHMs pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanmu B Poccuiickoit
@enepann», TpeOOBaHUI K pe3yibTraTaM OCBOEHHs (eaepalbHOW  00pazoBaTeIbHON
nporpammbl cpennero obmero obpaszoBanust (DOIT COO), mpeacraBieHHbpIx B DeeparbHOM
rocyJJapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom Kounenuuu npenopaBaHus
y4eOHOTO mpeaMera «XUMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3amusax Poccuiickoit denepammw,
peanu3yonmMxX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTPaMMbl, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3Butusi Bocnutanusa B Poccuiickoit denepanun Ha nepuon ao 2025 roga» (Pacmopspkenue
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOIXOJOB K pa3pabOTKe MpPOTpaMMBl MO XHUMHH, K OTPEICICHHUIO OO0IIei
cTpaTteruu oOyueHHsl, BOCIIUTAHUS U PAa3BUTHUS OO0YYAIOIIUXCS CPeACTBaMHU y4eOHOro mpeamMera
«Xumus» nas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWJIM KOHIETITyaJIbHBIC TOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTU IIeNeil, coAepXaHUs, pe3yJIbTaTOB OOYy4YeHUsS U
TpeOOBaHUl K YPOBHIO IOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMU  00IIe00pa3oBaTeIbHOM
OpraHM3alliM, SIBISETCS HEOTbEeMJIEMOW 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXUT
3aBEpILIAIOIIMM 3TAallOM pean3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl TIO3HAHUsI 3aKOHOB INPHPOJIBI, (HOPMUPOBAHHMS MHPOBO33PEHHS M OOLIEH KyJIbTYypbl
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOIIUXCS HA YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs CPEACTBAMH y4eOHOTO TpeaMeTa «XUMHUs», COJAEPKAHUE U TOCTPOCHUE
KOTOPOTO ONpeZeNeHbl B IMpOorpaMMme MO XUMHUHM € Y4YETOM CHEIM(DUKM HAyKH XUMUH, €&
3HA4YeHUS B MO3HAHUU MPUPOJABI U B MaTEpUAIbHOMN KU3HU OOIECTBA, a TAaKXKe ¢ y4ETOM OOIINX
1eJIel U MPUHIMIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIIero
oOpazoBanus B Poccuiickoit deaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTPaeT 0COOYIO pojib B COBPEMEHHOM
[MBWJIN3AIMU, B CO3IaHMHM HOBOW 0a3bl MaTepuaibHOW KyJbTypbl. OHA BHOCHT CBOW BKJIAJ B
(dbopMHpOBaHKE PAIIMOHATILHOIO HAYYHOTO MBIIUICHUS, B CO3JJaHHE I[EIOCTHOTO MPEeACTaBICHUS
00 OKpy’KarollleM MHUpPEe KaK O €IUHCTBE MPUPOIBI U YeIOBeKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHUS.

TecHo B3aMMOAEWCTBYS C JpPYTMMH €CTECTBEHHBIMM HayKaMH, XWMHs CTaja
HEOTHEMJIEMOM YacTbi0 MHPOBOM KYJbTYphl, HEOOXOJIUMBIM YCJIOBHEM YCHEIIHOTO Tpyna Hu
KHU3HM KaKJoro wieHa obmecTBa. CoBpeMEeHHass XMMHUsI KaK Hayka CO3HJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTHMI HalpaBjieHa Ha pelleHue II00aJbHBIX MpoOJieM YCTOWYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, OSHEPreTUYECKOHM, NUIIEBOM, 3KOJOrMYeCKOW Oe30MacHOCTH H
OXpPAaHbI 3710POBbSL.

B cooTBercTBUM ¢ OOMMMH LENSIMU M HPUHIMIIAMU CPEIHEro o0Iero oOpa3oBaHUs
conepskanue npeamera «Xumus» (10-11 kraccel, 6a30BbIi YPOBEHb U3yU€HUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOJIrOTOBKY OOYYaIOUIMXCs, HEOOXOIUMYIO UM JUIs
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHUS B KHU3Hb COLUYMA,
NIPOI0JDKEHNsT 00pa30BaHus B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocrapnsiroliuMu  ipeameTa «XuUMHs» SBISIOTCS 0a3oBble Kypcehl — «OpraHuyeckas
XUMUsD» U «O01as 1 HeopraHuyeckast XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX
SIBJIIIOTCS. OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HaHUM M0 HEOPraHUYECKONW XUMUH (C BKIIOYEHHUEM
3HAaHUM U3 0o0IIel XUMHM) U OpraHndeckoil xumMuu. @opMupoBaHHE JTaHHON CHUCTEMBbl 3HAHUN
IpU W3YYEHUU MpeaMeTa o0ecreyrMBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa coaepxxanus KypcoB — «Opranndeckas xumus» 1 «OO011as 1 HeopraHudeckas
XUMUSD chopMUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE CHCTEMHOTO IMOJIXOAa K M3YYCHHUIO
yueOHOro Matepuana M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
OTIpENIeNIEHHBIX TEOPETHYECKUX YpPOBHSIX. Tak, B Kypce OpPraHMYeCKOH XWUMHH BEIIeCTBa
paccMaTpUBAIOTCS Ha YPOBHE KIACCHUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COCTUHEHUH, a
TaKXKe Ha YPOBHE CTEPEOXHMHUYECKHX W DIIEKTPOHHBIX IPEICTABICHHA O CTPOCHUM BEIIECTB.
Ceenenusi 00 M3yyaeMbIX B Kypce BeELIECTBaxX JAlOTCA B PAa3BUTUM — OT YIJIEBOJIOPOJOB J0
CIIO)KHBIX OMOJIOTHYECKH aKTUBHBIX COCIWHEHHMH. B Kypce OpraHMYecKod XMMHHW TIOYyYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IEpBOHAYAIbHbIC
MIPEICTAaBICHHUS O XUMHUYECKOH CBS3H, KIIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUICCTB, 3aBUCHMOCTH
CBOMWCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUYECKOH peaKIiH.

[Ton HOBBIM yTJIOM 3peHUsS] B TpeaMeTe «XUMHsS» 0a30BOTO YPOBHS paccMaTpUBaeTCS
U3yYeHHBI Ha YypOBHE OCHOBHOTO oOOIIEro o00pa3oBaHMs TEOPETHUYECKUH MaTepual u
(aKTOJOTHUYECKUE CBEJCHHUS O BEIIECTBAX M XMMHUYECKOW peaknuu. Tak, B YaCTHOCTH, B Kypce
«OO61mas 1 HeopraHudeckas XMMHUsD» O00y4aroIIUMCS MPETOCTaBISIETCS BOBMOXKHOCTh OCO3HATh
3HAYCHHE TIEPUOJMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOIOJIOTUYCCKHUX TTO3UITHH,
riny0ke TMOHATh HCTOPUYECKOEe HM3MEHEeHHEe (YHKIMH 3TOro 3akoHa — OT oOoOmiaromieit a0
OOBSCHSIONICH U TIPOTHO3UPYIOIICH.

Enunast cucrema 3HaHUM O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEaKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX TPOTEKAaHUS
ngononHsercss B Kypcax 10 um 11 KkjaccoB aieMEHTaMu  COJEpXKaHMS, HMEIOUIMMU
KYJIBTYpOJIOTHUECKUI ¥ TPHUKIAAHON Xapakrtep. ODTH 3HAHHUS CIIOCOOCTBYIOT TOHHMAaHHUIO
B3aMMOCBSI3M XHMHUHM C JPYI'MMH HayKaMH, pacKpbIBalOT €€ pojib B II03HABATEIBHOM H
MPAaKTUYECKON JIeATEIIFHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHIO YBAKEHHUS K TPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHM U MPAKTUYECKUX NMPUIOKEHUH XMMUHU, IOMOTAIOT BBITYCKHHUKY
OPHECHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSATh €€ JUIsl TOMOJHEeHUsl 3HAHUHM, pelIeHus
MHTEJUIEKTYaJbHBIX W JKCIIEPHUMEHTAILHBIX HCCIEIOBATENBCKAX 3a/1ad. B 1ermom comepkaHue
yueOHOro npeamera « XUMHS» JaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hopMUpOBaHHE Y
00y4aroImuXxcss MUPOBO33PEHUYECKON OCHOBBI JUISI TIOHUMaHUS (PHIOCOPCKUX HIEH, TaKMX Kak:
MaTepHajbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTAaBOM M CTPOCHHEM, TIO3HABAEMOCTh MPUPOIHBIX SBJICHUH ITyTEM dKCIIEpUMEHTA
U pelIeHUs NPOTUBOPEUHUH MEXAy HOBBIMH (paKTaMM M TEOPETHUECKUMH MPEANOCHIIKAMH,
OCO3HaHUE POJIM XUMHUH B PEUICHUM HKOJIOTHUYECKUX MpoOieM, a Takke MpodiieM cOepexeHus
HHEPIreTUUECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX TEXHOJIOTUH U MAaTEpUAIOB.

B muaHe pemeHWs 3amad  BOCIUTAHWS, PA3BUTHS M COLMAIM3AIAN  OOYYaOIIHXCS
NPUHATBIE TPOTPaMMON MO XHMHUHM MOIXOABI K ONPEICNCHHUIO COJEpKaHUS U TOCTPOCHUS
npeaMeTa IpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX JEHCTBHNA, MMEIOIIUX
6a30Boe 3HAYCHME JUI Pa3IMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs Mpo0ieM, MOUCKa, aHalIu3a U
0o0pa®oTku HHOpPMAIMK, HEOOXOJUMBIX JUISI TNPUOOPETEHUS OIbITa MPAKTHYECKOH U
HCCIIEI0BATEIBCKON JeSITeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IMO3HAHUU XUMUH.

B mpaxTuke mpernogaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs, TaK
U Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs, TMpPH ONpPEICNCHUH COoJepKaTeIbHON
XapaKTePUCTUKH TeNIell W3ydeHHWs MpeaMeTa HarpaBlIeHHEM TepBOCTENICHHON 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HaéTcs (OpMUpOBAHHE OCHOB XHMHYECKOM HayKM Kak oOOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYCCKON MAEATENBHOCTH YeJIOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUPOBOH KyibTyphl. C METOIMYECKOH TOYKM 3pEeHUs TaKOM MOAXOon K
OTIPEICIICHUIO TIeTICH N3yYeHUS TIPEIMETA SIBIISICTCS BIIOJIHE OMIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS TJABHBIMH LEISAMU M3YYEHHUS NpeaMeTa «XHUMHUsS» Ha
6a3oBom ypoBHe (10 —11 xJ1.) siBSsIIOTCSA:



e (GopMUPOBaHKE CUCTEMbl XUMHUUECKHUX 3HAHUN KaK Ba)KHEHIIEH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOWH JIe)KAT KIIFOUEBBIC MOHATHUS, (QyHIaMEHTAIILHbIC
3aKOHBI U TEOPHUH XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M TOHHMaHHE CYUIHOCTHU
JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHEH WX
pa3BUTHUS U CTAHOBJICHHSI,

e (¢GopMUpOBaHHE M pPa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHHs BEIIECTB H
XUMHYCCKHUX PEaKIHid, HeOOXOUMBIX JIJIsi TIPUOOPETCHHSI YMEHUN OPHCHTUPOBATHCS B MHPE
BEIIECTB W XHUMUYECKUX SBJICHHUN, WMEIONIMX MECTO B MpPHUPOJE, B MPAKTHUYECKOH U
TOBCEIHEBHOM KU3HH;

® pa3BUTHE YMEHHH U CIIOCOOOB JEATENHHOCTH, CBA3aHHBIX C HaONIOJEHHWEM U 00BSICHEHUEM
XUMHYECKOTO OKCIIEPUMEHTa, COOJIOJICHHEM TpaBUi  O€30MacHOro  oOpamieHus ¢
BEII[ECTBAMH.

Hapsny ¢ atuM, copepxaTenbHas XapakTepUCTUKA TIeNiel U 3a71ad U3ydeHUs TpeMeTa B
IporpaMMe 1Mo XMMHH YyTOYHEHa H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B CHUCTeMe cpenHero oomiero ooOpazoBaHusi. CerojgHss B NPENOJaBaHUU XUMHUU B OOJIbIIEH
CTETEHU OTHAETCS TMPEANOYTeHHE TMPAKTUUYECKOW KOMIIOHEHTE CoJepKaHusi oOydeHwus,
OPUCHTHPOBAHHOW HA TIOJTOTOBKY BBIMMYCKHHKA OOIICOOpa3oBaTeIbHON  OpraHu3allny,
BIIQ/ICIONIET0 HE HA0OpOM 3HAHMMU, a (PYHKIMOHATBHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHHUSMH aKTUBHOTO TIOJYUYEHHS 3HAHUU U NMPUMEHEHUS WX B PEaTbHOW KU3HU IS PEIICHUS
MPAKTHYECKHX 3aJ1au.

B cB3u ¢ aTHM Tpu M3ydeHWH TpeaMmeTa «XHMHS» JOMHHHPYIOIIECE 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 337a4H, KakK:

e ajanraius 0O0yJaroIUXCs K YCJIOBHSIM JMHAMUYHO Pa3BHUBAIOIIETOCS MUpa, GopMupoBaHUe
WHTEIICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamMOOOpa30BaHUIO, COTPYJIHUYCCTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYaIIUsX,
CBSI3aHHBIX C BEIICCTBAMH H UX PUMCHCHHEM;

e (¢dopMupoBaHUEe Y 00yUYaIOUIXCs KIIOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIETEHIINMN), HUMEIOIUX
YHHUBEPCATbHOE 3HAUYCHUE JIUIS PA3IMYHBIX BHJIOB JIEATCILHOCTH: PEIICHUS MPOOJIeM, TOUCKA,
aHanm3a 1 00paboTku UH(pOpMaLIUK, HEOOXOJUMBIX JJIsi IPUOOPETEHUS OTbITA IEATEIbHOCTH,
KOTOpasi 3aHUMAaeT BAXKHOE MECTO B IMO3HAHUM XUMHUH, a TaKXKe JUIsl OICHKU C IMO3UIUH
9KOJIOTMYECKO 0€30MacHOCTH XapakTepa BIUSHUS BEHIECTB M XMMHUYECKUX IPOIIECCOB Ha
OpPTraHM3M YeJIOBEKa M MPUPOJIHYIO CPELLY;

® Dpa3BUTHE I[TO3HABATCIILHBIX WHTEPECOB, WHTCIUICKTYAJTbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpEeTaTh HOBBIE 3HAHUS [0 XMMHUU B
COOTBETCTBHM  C  JKM3HCHHBIMH  IOTPEOHOCTSMH,  HCIIOJIb30BaTh  COBPEMCHHBIC
nH(GOPMAIIMOHHBIE TEXHOJOTHHM JUIs TIOMCKA W aHanmu3a y4eOHOW M HAy4YHO-TOMYJISPHON
MHGOPMAIINN XHMHYECKOTO COJICPIKAHUS;

e (GopMUpOBaHHE U PA3BUTHE Y OOYYAIOIIMXCS ACCOLUMATHUBHOTO M JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOJHMMEBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

® BOCMHUTaHUE Yy OOyYarOmMUXCs YOSKIEHHOCTH B TYMaHHUCTHUYECKON HANpPaBIEHHOCTH XHUMHUH,
e€ BOKXHOW POJIM B PEHICHUM TIOOATBHBIX MPOOJIEM PaIOHATBHOTO TPUPOIOIIOITH30BAHHS,
MOTIOJTHEHUS SHEPTeTHYECKUX PECYPCOB M COXPAaHEHUS MPHUPOIHOTO PAaBHOBECHUS, OCO3HAHUS
HEOOXOUMOCTH OCpEKHOTO0 OTHOIICHHS K TIPUPOJC M CBOEMY 3J0POBBIO, a TaKkKe
MPUOOPETEHUsSI OMBITA HKCIOJB30BAHUS TONYUYECHHBIX 3HAHWMA I TPUHSATHS TPaMOTHBIX
pEIICHNH B CUTYAIUAX, CBSI3aHHBIX ¢ XUMUYCCKUMH SIBIICHUSMHU.

B ydeOGHOM mmaHe cpemHero o0miero oopazoBaHusi mpeaMeT « XuMus») 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MPeIMETHON 007acTH « ECTeCTBEeHHO-HAYYHBIE TIPEMETHD).



OO1iee yKca0 4acoB, OTBEIEHHBIX Ul U3yYEHHUsS XUMHHU, Ha 6a30BOM YPOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBiser 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hezgemnio), B 11
kiacce — 34 gaca (1 gac B Hefiento).

B3AUMOCBS3b C IPOT'PAMMOM BOCITUTAHUA

e lcrionb30BaHNE BOCIIMTATENFHBIX BO3MOXKHOCTEW COepKaHus y4eOHoro mpeameta ( Kypca)
st GopmupoBaHuss y  OOydYaromuxcsi — TPAAMIIMOHHBIX  JIyXOBHO-HPaBCTBEHHBIX W
COIIMOKYJIBTYPHBIX IICHHOCTEH 4uepe3 IOAO0Op COOTBETCTBYIOIIMX 3agad Ul PEeLICHHUS,
npoOJIEMHBIX CUTYaIMi U151 00CYK/ICHHS B KIIacce;

e BBRIOOP M WCIIOJNB30BAaHHE HA YypPOKaX METOIOB, METOAMK, TEXHOJIOTHUH, OKAa3bIBAIOIIMX
BOCIIUTATCJIBHOC BO3I[€I>'ICTBPIC Ha JHWYHOCTh B COOTBCTCTBHH C BOCHUTATCIIBbHBIM HACAIOM,
EJNBIO U 33/1a9aMU BOCIIUTAHUS;

® IPHUBICUCHWE BHUMAHUs OOYYAIOIIMXCS K LIEHHOCTHOMY AacCHEKTy HM3Y4aeMbIX Ha ypOKax
SBJICHUH, OpraHM3alMi0 HX pPaboOThl C T[OJiyyaeMOW Ha YPOKE COIMAIBHO 3HAYMMOM
uHopManyeil — MHULUUPOBAHUE €€ OOCYXKICHHMsS, BBICKA3bIBAaHHS OOYYAIOIIMMUCS CBOETO
MHCHUA 110 €€ ITOBOY, BI)Ipa6OTKI/I CBOEI'o K HEH OTHOIIICHUS,

® JIEMOHCTPAIMIO 00YYaIOIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEJICHUS,

MIPOSIBIICHUS YEIOBEKOIIO0MS M JOOPOCEPICYHOCTH, Yepe3 MoAO0p COOTBETCTBYIOIIUX TEKCTOB
IUTSL 9TEHHSI, 337124 JIJISl PEIICHUs, TPOOJIEMHBIX CUTYAIHi /It 00CYXKICHUS B KJIacce,
® IPUMCHEHHUE Ha yPOKAaX MHTEPAKTUBHBIX (HOPM pabOThI C 0O0YUAFOIIUMHCS: HHTEIUICKTYJIbHBIX
Urp, CTUMYJIMPYIOIIMX [MO3HABATEIbHYI0O MOTHBAIMIO OO0Y4YarOUIMXCs, AUJAKTUYECKOro TeaTpa,
TJIe TIOJIyYeHHBIC Ha YPOKE 3HAHUSI OOBITPBHIBAIOTCS B TEATPaJbHBIX MOCTAHOBKAX, JUCKYCCHH,
KOTOpBIE Jal0T OOYyYaroUIMMCs BO3MOXKHOCTb IMPHOOPECTH ONBIT BEIEHUS KOHCTPYKTHBHOI'O
JMajora, TPYyMIOBOW pabOThl WM pa0OThl B Mapax, KOTOPbIC yyaT OO0YYArOIIUXCs KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C APYTUMHU 00YyUaIOLIUMUCS;
® UHHUIMUPOBAHHUE M TOJJICPKKY HCCIIEIOBATEIBCKON NEATEILHOCTH O0YYaroIUXCs B PaMKax
pcam3aliui UMW HWHAUBUAYAJIBHBIX W T'PYNIIOBBIX HCCIICAOBATCIBCKUX IIPOCKTOB, YTO AacCT
00y4aroImuMcsi BO3MOXXHOCTh TIPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUSI TEOPETUICCKOM
po0JIeMbl, HaBBIK TeHEpUPOBaHUs U 4 0ohOpMIICHUSI COOCTBEHHBIX MJIEH, HABBIK YBAXKUTEIHHOTO
OTHOIICHHUS K YYXXUM HIEsIM, OPOPMIICHHBIM B paboTax Jpyrux HCCIEO0BaTeNei, HaBbIK
IIyOJIMYHOTO BBICTYIUIEHHS IIEpE]] ay IMTOpUEH, apryMEHTUPOBAaHUS U OTCTaUBaHUS CBOEH TOUKU
3pCHUSI.

COJEPKAHUE OBYYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHU4YeCKONH XUMMHU

[IpenmeT opraHu4ecKol XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJyYCHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHuueckux coequHenuii A. M. bytneposa,
e€¢ OCHOBHbIe NONOXKeHUs. CTpyKTypHble (DOpMyJIbl OpPraHMYECKHUX BelecTB. l'omosnorus,
n3oMepusl. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHMIX — OJMHAPHBIE U KPAaTHBIE CBS3U.

IlpencraBienne o  kinaccudukaumu — opraHuueckux — BemiectB.  HomeHnknarypa
OpPraHMYECKUX COEIMHEHUM (cucreMaTHyecKas) M TpPUBMAJIbHBIE HA3BAaHUS BaKHEHIINX
IIPEICTaBUTENICH KJIACCOB OPraHUYECKUX BEILECTB.

OKCIepUMEHTANIbHBIE METO/bI U3yUYEHUS BEUIECTB M UX IPEBPAIICHUIN: 03HAKOMIIEHHE C
oOpa3liaMu OpraHMYecKMX BEILECTB U MaTepHalaMu Ha UX OCHOBE, MOJEIUPOBAHHE MOJEKYJ
OPraHMYECKUX BEILIECTB, HAONIOJIEHHE M ONMCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHUH (IUIaBJI€HUE, OOYTIMBAHUE U FTOPEHNUE).



Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psn. MeraH M 3TaH — mpocTeiiune
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE M XUMHUECKHE CBONCTBa (pEaKLUMU 3aMEIleHUs |
TOpEeHMs), HaX0XKJIeHUE B IPUPO/IE, MOITYUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUN Psil. DTUJIEH U NPONUJIEH — IPOCTEUIINE
MIPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJJOreHUPOBAHUS, THIPATALIUH, OKUCIICHHS U TIOJIMMEpH3alluN ), IOJTyuYeHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyrtaaueH-1,3: cTpoeHne, BaKHEUITHE XUMHYECKUE
CBOMCTBa (peakuus noaumepuszanun). [lomyueHre CHHTETHYECKOro KayuyKa U pe3uHBbI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHMYECKHH psia. AIETuieH —
NPOCTEUIINI MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHe U XUMUYECKHE CBOICTBA
(peakuuu rUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOJIyYeHHE U IIPUMEHEHHE.

Apensl. benson: coctas, crpoeHue, (U3NYECKME U XUMHYECKHE CBOMCTBa (peakiuuu
raJIoreHUPOBAaHUS W HUTPOBAHMsI), MOJyYeHHE U NpuMeHeHue. Tonyon: cocmas, cmpoenue,
@usuueckue u Xumuyeckue ceolicmea (peakyuu eanio2eHupo8anus U HUMpPOBAaHUs), NOTyUeHUue U
npumeHenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MIPUHAUIEKAIIMMHU K Pa3JIMYHbIM KJIacCaM.

[TpuposiHble UCTOUHUKH yTIIeBOAOPOAOB. [IpupoanbIil ra3 u nomyTHble HE(TAHBIE ra3bl.
Hedts u e€ mnpoucxoxnenue. Crocodbl mnepepaboTk He(TH: TEeperoHka, KpEeKUHT
(TepMuyUecKHii, KaTanuTUYecKuit), muponus. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MpoayKThl €ro nepepadoTKy.

OKCrepuUMEHTAIbHBIE METO/bl U3yUEHHUsS BEUIECTB M UX MPEBpAIICHUN: 03HAKOMIIEHHE C
o0paslamMu MmIacTMacc, KayuyyKoB U pe3uHbl, Kojulekuuu «HedTb» 1 «YToab», MoAeIupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHNUE NPAKTHYECKON pPAOOTHI:
MIOJTy4YEHHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncienuss 1o ypaBHEHHMIO XUMHMYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBA WM MPOAYKTAa pEeaklMH MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB MWJIM MPOILYKTOB PEAKIINN).

Kucsiopoaconep:xamue oprannyeckue coe{nHeHUs

[IpenenbHble OAHOATOMHBIC CHOUPTHL. MeETaHON M ATAHON: CTPOCHHE, (PU3MUECKUE U
XUMHUYECKHE CBOWCTBA (peaklUH C aKTUBHBIMU METallJlaMH, T'aJIoT€HOBOJOpPOJIaMH, TOpPEHHE),
IIpUMeHeHne. BogopoiHble CBSA3M MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U dTaHOJIa
Ha OpPraHH3M YeJIOBeKa.

MHOroaTOMHBIE CHUPTHL. DTWICHIJIMKOIb W TJIMLEPUH: CTPOCHHE, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO MIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAsl peaKkius Ha
MHOIOaTOMHbBIE CIUPTHI). JlelicTBME Ha oOpraHuM3M uesnoBeka. lIpumeHeHuwe raunepuHa u
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOCHHE MOJIEKYJbI, (HU3UUECKHe U XMMHUYECKHE CBOHCTBA. TOKCHMYHOCTD
¢denona. [Ipumenenue genona.

Anpnerunpl U kemownvl. DopManbleruj, aueTaubAeTHI: CTpPOCHHE, (U3NYECKHe U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKHCIEHUS W BOCCTAHOBJIEHUS, KadeCTBEHHBIE PEAKIHH),
IIOJIy4YE€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE Tpe/ieTbHble KapOOHOBBIE KUCIOTHL. MypaBbuHas U YKCyCHAsk KMCIIOTHI:
CTpoeHue, (pu3nyecKkrue 1 XUMHUYECKHe CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KUCIOT, peakius
sTepuduKanMM), MoJydeHue U mpuMeHeHue. CTeapuHOBas M OJEHMHOBas KHUCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeneHne xupoB. bruonorudeckas poJib KUPOB.




VYrneBoasl: cocTaB, Kiaccu(UKanus yriaeBoJoB (MOHO-, TU- U Hoiucaxapusl). ['mokos3a
— MpOCTEHIINIA MOHOCaXapHa: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, (pU3NUecKkue U XUMHUYECKHe
cBOMcTBa (B3auMojelcTBHe ¢ ruapokcuaoM Meau(ll), okucieHme amMMHa4HBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3bl), HAxXOXJACHHE B MPHUPOJIE,
npUMeHeHue, Ouonoruueckas poib. @orocunte3. Gpykro3a Kak H30Mep IIIFOKO3BI.

Kpaxwmai u nemironosa kak npupojHsle nonuMmepsl. CTpoeHHe Kpaxmaia U eJUTI0I03bI.
dusnyecKkre 1 XMMUYECKHUE CBOMCTBA KpaxMaia (T'MIpoju3, KAUeCTBEHHAsl peakus C HOJA0M).

OKClepUMEHTAIbHbIE METOJIbl W3YyYEHHs BEIIECTB M UX NPEBpAIICHUN: MpPOBEICHHE,
HaOJIoIGHHe W ONMCaHUe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CHHPTOB (OKHCJIeHHE dTaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
CUpTOB (B3auMojeWcTBUE TiauuepuHa c¢ ruapokcugoM Mmeau(ll)), anpaerugoB (okucieHUE
aMMHauHbIM pacTtBopoM okcuaa cepebpa(l) um ruppoxcunom wmeau(Il), B3aumoneiicTBue
KpaxMajia ¢ HOAOM), MpPOBEACHUE IPAKTHUECKOW paboThl: CBOHCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHsble 3anaum.

Bbruncnenuss mo ypaBHEHHMIO XMMHMYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTa PEaKkIHMH IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprKaliie OpraHn4eckiue COeMHEHHUS.

AMUHOKHUCIOTBI Kak aMdoTepHble oOpraHuueckue coeauHeHus. Pusznyeckue Hu
XMMHUYECKHE CBOMICTBA aMUHOKHMCIOT (Ha ImpuMepe INIMLuHA). buonorumueckoe 3HaueHue
amMuHOKHCcHOT. [lenTuabt.

benku kak npupoJHBIE BBICOKOMOJEKYJSIpHBIE coeluHeHus. llepBuuHas, BTOpuYHas U
TpeTuyHasi CTPyKTypa OeikoB. XUMHYECKHE CBOICTBa O€JIKOB: THIPOIU3, JI€HATyparus,
Ka4yeCTBEHHBIC PEaKIUU Ha OEIIKH.

DKcrepuMEHTAIbHBIE METO/bl M3yU€HUs BEIIECTB U UX IpeBpallleHuil: HaOIoaeHne U
ONMCAHMUE JEMOHCTPALMOHHBIX ONBITOB: JEHaTypauus OEJIKOB IpH HArpeBaHUH, LBETHHIC
peakmuu OEIKOB.

BbicokoMoJIeKyIIpPHbIE COCANHEHUSI

OcHOBHbBIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUM, CPEIHAA MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE€3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEPU3AIIHs U MOJIUKOHCHCAIIHS.

OKCIepUMEHTAIIBHBIE METO/BI U3yYEHUS BEUIECTB M UX NPEBPAIICHUIN: 03HAKOMIIEHHE C
oOpa3amu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yyKOB.

MexXnpeaMeTHbIE CBSI3H.

Peanuzanmst MeXnpeIMETHBIX CBS3€M MPH M3YyYEHUH OopraHnyeckod xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATUH, TaKk M
MOHSITUMN, SBIISIOUIMXCSA CUCTEMHBIMU I OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO-HAay4yHbIE IMOHATHUS: SBJICHHME, HAy4YHbIH (DakT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccupukauus, TM[EePUOJUYHOCTb, HAOIIOJIEHHEe, U3MEpEeHHE,
AKCIIEPUMEHT, MOJIETIMPOBAHHE.

O®usuka: MaTepus, DSHEPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYJa, SHEPreTUYecKuil
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BELIECTBA, (PU3NYECKHE BETUUMHBI U
€IMHHULIBI UX U3MEPEHHUS.

Buonorus: knerka, opranusM, o6uocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOrMYECKU aKTUBHBIE BellecTBa (OENKU, YIIeBOIbL, KHUPHI, (PepMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE TOPOJIbL, TIOJE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorusa: NUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOIO MHUTAHUS, MOIOIINE
CPEICTBA, JIEKApCTBEHHBIE M KOCMETMUYECKHE Ipenaparbl, MaTepuallbl U3 HCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMudeckuii snemMeHT. AToM. Sapo aroma, U30TOMBL. DIEKTPOHHAs O0O0O0JIOYKA.
DHepreTuvecKkre ypoBHHU, IOJYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d- 3neMeHTbl. OCOOEHHOCTH
pacmpesieNieHus: JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHast KOHPUTYpalys aTOMOB.

Ilepronnueckuii 3axkoH u Ilepuoguueckas cucreMa XuMHU4YecKux daeMeHTtoB J[. .
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuonmyeckoil CHUCTEMBI XUMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOXKHBIX BEIIECTB
0 Tpynnam U nepuojam. 3Haue€HUe MepUoIMIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBSI3b. Buabl XUMHUYECKOW CBSI3M (KOBaJIGHTHAs
HEMoJsIpHasl U TOJSpHAs, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOU
XUMHUYECKON CBs3U (OOMEHHBINM M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsizb. BaneHTHOCTS.
DnekTpooTpulaTeabHOCTh. CTeneHb okuciaeHus. IoHbI: KaTHOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTaBa
BelleCTBA. THMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEHIETKH.

[TonsiTue o AucnepcHbIX cucTemMax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMueckux coenuHeHW. HoMeHknaTypa HEOpraHWYecKuX
BemeCcTB. ['eHeTHueckas CBSi3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckas peakuus. Kiaccudukanuss XMMHUECKUX peakUUid B HEOPraHUYECKOH H
OpraHUYecKON XUMHH. 3aKOH COXpPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS
SHEPTUH MPU XUMUIECKUX PEAKITUIX.

CkopocTh peakinu, e€ 3aBHCHMOCTh OT Pa3NUYHBIX (aKTOpoB. OOpaTUMBbIE pEaKIIUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUSIOIIME HAa COCTOSHUE XMMHYECKOTO pPAaBHOBECHS.
[Tpunnun Jle [larense.

DnektponuTryueckas auccoraiusa. CuibHbIe W ciiadble AMeKTpoiauThl. Cpemna BOIHBIX
pacTBOPOB BEIIECTB: KHUCIAs, HEUTpaJIbHAS, I1I€TIOUHAS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIH.

DKCIEPUMEHTAIbHBIE METOJIbl M3YUYEHHUS! BEIIECTB U WX MPEBpAlllCHHUI: JEMOHCTpaLUs
tabmui «llepumomnueckast cucrema xumuueckux sneMeHtoB JI. M. MenpaeneeBay, w3ydeHme
MoOJIeTiell KPUCTAJUIMYECKUX PEmETOK, HAOMIOJeHNEe U OMHMCaHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3iokeHHe MEePOKCHAa BOJIOpPOAAa B MPUCYTCTBHM KaTalln3aTopa,
OnpeeleHUe Cpeibl PAaCTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHJMKATOpA, PEAKIUU
MOHHOTO OOMEHa), MpOBEJCHUE MpaKTHUeCKoN paldoThl «BinusHue pa3nuyuHbIX ()aKTOpPOB Ha
CKOPOCTbh XUMHUYECKON peaklium».

Pacuérnrle 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHX pEaKlUUid, B TOM YHCIE€ TEPMOXUMHUYECKHE
pacy€Thl, paCU€ThI C UCIIOJIB30BAHUEM HOHIATHS «MaccoBasi A0JIS BEILIECTBAY.

Heopranuyeckass Xumus

Hewmerannsl. Ilonoxenue HemerauioB B Ileproguueckoit cucremMe XUMHYECKHX
anementoB /. M. MenneneeBa u 0coOEHHOCTH CTpoeHHMs aToMoB. (Dusnyeckue CBOMCTBa
HEMETAaJUIOB. AJIJIOTPOTHS HEMETAUIOB (Ha IpUMeEpPe KUCIopoaa, cepsl, pochopa u yriepona).

XVUMUYECKHE CBOWMCTBAa BaXKHEHIIMX HEMETaNIOB (TaloreHoB, cepbl, a3ora, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KHCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOAHBIX
COCIMHEHMUIN).



[IpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUMN.

Meramisl. [Tonoxenne metamios B Ileproanyeckoi cucreMe XUMAYECKHUX 3J1€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOrume
¢uznyeckue cpoiicTBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUN P HaNpsKEHHM
METaJUIOB.

XWMHUYECKHE CBOMCTBA BAXXHEHIIMX META/UIOB (HATPHWM, KaJMi, KaJbIMi, MarHUM,
AIIOMUHMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUII.

O61mue crnocoObl noay4yeHust MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTANIBHBIE METOJbl HW3YyYEHHs BEIIECTB M HUX IPEBpALICHUN: H3y4YEHHE
Koulekuun «MeTaibl U cIjiaBbl», 0Opa3loB HEMETAJUIOB, pEIHICHHE SKCIEPUMEHTAIBHBIX
3ajay, HaONIOJEHME W  ONHMCaHHEe JEMOHCTPAllMOHHBIX U  JAOOPaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA aJIOMUHHUS C PACTBOPAMM KUCJIOT M LIeJIouel, KaueCTBEHHBIE
peakuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrle 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win o0BEMY OJHOTIO U3 yYacCTBYIOIIMX B PEAKIMM BEIIECTB, pacdEéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELUIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponmp xumuum B 0OECHEYEHMH OSKOJIOTMYECKOH, HHEPreTHUeCKOM U  MHIIEBOU
0€30MacHOCTH, Pa3BUTHM MeAULIMHBL. [loHSATHE O HayuyHBIX METOAAaX IMO3HAaHHS BEUIECTB U
XUMUYECKUX PEAKLUH.

[IpencraBnenus o006 OOMIMX HAYYHBIX MPUHIMIIAX HTPOMBIIUIEHHOTO IOJy4YeHUS
BAJKHEUIIINX BELICCTB.

YemoBek B MHpE BELIECTB W MaTEPHUANIOB: BAXXKHEHIIME CTPOUTEIbHBIE MaTEpHalIbI,
KOHCTPYKILMOHHBIE MaTEpHUalIbl, KPaCKH, CTEKJIO, KepaMHKa, MaTepHUallbl I DJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMuYeCcKUe U MUHEpaIbHbIE y100peHUsI.

XuMHS U 30pOBbE 4YEJIOBEKA: IPAaBWJIA HCIIOJIB30BAaHUs JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiia 6e30MacHOr0 UCIOIb30BaHUs MPenapaToB OBITOBOM XMMHUHU B TOBCETHEBHOM JKU3HH.

MexmpeamMeTHbIE CBS3H.

Peanuzarus MexXnpeaMeTHbIX CBSI3el MPU U3yYEeHUHU O0Iel U HeOpraHUYECKON XUMHUU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK M MOHATHM, SBJISIOMUXCS CUCTEMHBIMH I OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: HAy4dHbIM (hakT, TUMOTe3a, 3aKOH, TEOpHUs,
aHanM3,  CHHTe3,  KJacCU(UKalus,  MEePHOAMYHOCTb,  HAONIOJICHHE,  HKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHHUE, SBJICHHE.

®dusuka: mMaTepus, SHEPrus, mMacca, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
PaZOaKTUBHOCTb, MOJIEKYJIa, DHEPIeTUYECKUIl YPOBEHb, BEIECTBO, T€IO0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3UUECKUE BEIIMUUHBI U €IUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOAIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHbIE OPO/IbL, OJIE3HBIE HCKOMAEMbIE, TOILTUBO, PECYPCHI.

TexHonmorusa:  XMMHYECKass  IPOMBIIUIEHHOCTb,  METAJUIyprus,  IMPOU3BOICTBO
CTPOUTEIBHBIX MaTepuaos, CEIBCKOXO35IMCTBEHHOE IIPOU3BOCTBO, MALIEBAs
IPOMBIIIICHHOCTb, (hapMaleBTUYeCcKass MPOMBIIUICHHOCTb, HPOM3BOJCTBO KOCMETHUECKUX
MIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COQO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHUSA OOYUYaIOUIUMUCS
porpaMM CpeaHero oOriero o0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-meronnuyeckoil OCHOBOM i pa3pabOTKU IUJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IporpaMM CpeaHero oOmero 00pa3oBaHus SBJISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.
B cooTBeTrcTBUM C CHCTEMHO-JIEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS TMpeaMeTa «XHUMHUS» Ha YpOBHE CpEIHEro oomiero oOpazoBaHMA
BbIJICJICHBI CIIEIYIOIINE COCTABIIAIOIINE:
® OCO3HaHUE OOYYAIOUIMMUCS POCCUICKON TIpa)TaHCKOW HIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;

® HaJIWYKMe MOTHUBAIUHU K O0yUEHUIO;

® [IeJCHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKAECHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 6a30BOM HayKU XMMUU;

® TOTOBHOCTH M CIHOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATbCSI B CBOEH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKaMH, IPHUCYLUIMMH LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0OpazoBaHus;

® HaJM4yue IPAaBOCO3HAHMS HKOJOTHUYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIHU U CTPOUTH
YKU3HEHHBIEC TUIaHBbI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS IpeaMeTa «XUMHS» JIOCTUTalOTCsS B €IUHCTBE
y4eOHOI ¥ BOCIHTATEIBHOM JIEATENILHOCTH B COOTBETCTBHM C TYMAaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMM, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMM UM HJACAIaMU  POCCHUHCKOTO
IpaX/JIaHCKOro OOIlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M NPaBUJIAMHU [OBEACHUS,
CIOCOOCTBYIOIIMMHU TMPOLIECCAM CAMOIIO3HAHUs, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJIEHUS
JMYHOCTH 00YYaIOIINXCSI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHMS MPEAMETa « XUMHSD OTPa)katoT COPMHUPOBAHHOCTh
OMbITa TIO3HABATEJIBHOM M NPAKTUYECKOM MAESITEIbHOCTH OOyYarolMXCsl 10 pealu3aluu
NPUHATBIX B O0IIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

® O0CO3HaHUS OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IMpaB U OOS3aHHOCTEH, YBa)K€HHUS K
3aKOHY W NPaBONOPSIKY;

® IPEICTABJICHUS O COLMAJIbHBIX HOPMax M NPaBWIAX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTUBE;

® TOTOBHOCTH K COBMECTHOW TBOPYECKOH IESTENbHOCTU INPH CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelIeHnn yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

® CINOCOOHOCTH MOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apryMEHTbI JIPYIHX
IIPY aHAJIN3€ Pa3INYHbIX BUI0B yUeOHOMU AESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

® IICHHOCTHOT'O OTHOUIEHMSI K MCTOPHUECKOMY U HAYYHOMY HacCJIEUI0 OT€YECTBEHHON XUMHUU;

® YBaXCHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTHYECKOTO MPUMEHEHUS] XUMUH,
OCO3HaHMSA TOTO, 4YTO JOCTHXKEHUS HAyKH €CTb pe3yJbTaT JUIMTENIbHBIX HaOII0IEHHH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, TIOCTOSHHOTO TPY/1a YUEHBIX U PAKTUKOB;

e UHTEpeca U MO3HAaBATEIbHBIX MOTHBOB B MOJYYEHHH U MOCIEAYIOIIEM aHalu3e HHPOpMaIu
0 MIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO MOBEICHNUS;

® CIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSA3aHHBIE C XUMHUYECKUMH SBICHUSAMHU, U MPUHUMATh
OCO3HAHHBIE PEIIeHNUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

® TOTOBHOCTH OLICHMBAaThb CBOE IIOBEIECHHWE M TIOCTYNKHM CBOMX TOBAapHUILNEH C MO3ULMH
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUMA 3TUX MMOCTYIIKOB;

4) popMupoBaHMS KYJIbTYPbI 310POBbS:



MOHMMAaHUS IIEHHOCTeW 370poBOro W 0Oe3omacHOro obpa3za KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 310POBBIO;
coOroIeHns TTpaBuil 0€30MTacCHOTO OOpAIIeHHsI ¢ BEIIECTBAMHU B OBITY, TTOBCETHEBHOM KU3HU
U B TPYJOBOI1 IeSTETLHOCTH;

MOHWMAaHMA [IEHHOCTHU TPaBWJI MHAWBHYaJbHOTO U KOJUIEKTUBHOTO 0€30MacCHOTO TOBECHHUS
B CUTYalIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUsl TOCIEJACTBHI M HEMPUSATUS BPEAHBIX MPUBBIUEK (YHNOTPEOIEHHs aJKOTroJs,
HapKOTHUKOB, KYpEeHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIIEIOBATENBCKOW  JIEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX ACSITEITbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUMM NPAKTUYECKUX 3a7ad COLUAIBHOMN
HaIpPaBJIEHHOCTHU (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTepeca K MPAaKTUIECKOMY M3YUYEHHUIO MPOECCHil pa3TuYHOTO Pojia, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUS MPEIMETHBIX 3HAaHUH 10 XUMUU;

YBKEHUS K TPYAY, JOJSIM TPYJia U Pe3yJIbTaTaM TPYA0BOU AEATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJTbHOW TPAacKTOpUU 0OpazoBaHusi, Oymymiei
npoecCuu W peanu3aliil COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKU [ETIECOO0Pa3HOTO OTHOIIEHUS K TMPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHHMS
’KM3HHU Ha 3eMmIie;

MOHUMAHUS TI00aTHHOTO XapaKTepa 3KOJOTUYECKUX MPOOJieM, BIUSHUS SKOHOMHYCCKHUX
MPOIIECCOB HAa COCTOSTHUE TIPUPOTHOM U COITUATBHOM CPEIbI,

OCO3HaHUsl HEOOXOIMMOCTH HCIIONB30BAHMS JTOCTIKEHUN XUMHUU NJSl PEHICHHUS BOMPOCOB
paIrMoOHAIBHOTO TIPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBHM, NPUHOCSIIMX BpeJ OKpYXalolleld TPUPOIHOH cpeje,
yMEHUs MIPOTHO3UPOBATh HEeOJIaroNpUsITHBIE 9KOJIOTHYECKHE IIOCJICICTBHS
MPEANPUHUMACMBIX JCHCTBUI W TIPEIOTBpaIiaTh UX;

HaJU4Msi Pa3BUTOrO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYPhl, OIbITa
NESATETPHOCTH JKOJIOTHYECKON HAIMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HWMH B
MO3HABATENIbHON, KOMMYHUKATHBHON W COLMANbHOW MPAKTHKE, CIOCOOHOCTH W YMEHUS
AKTUBHO MPOTHUBOCTOSATH MICOJIOTHN XeMopoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKHU ¥ O00IIECTBEHHOW MPaKTUKU;

MOHUMaHMA CHeU(PUKN XUMUM Kak HayKd, OCO3HaHuMsA €€ poiu B (HOPMUPOBAHHUU
palOHAIBHOIO HAYYHOTO  MBILIUICHHS, CO3JIaHUU LEJOCTHOrO MpelcTaBieHHus 00
OKPY’)KaloIlleM MHpE KakK O E€IUHCTBE IIPUPOABLI U YEJIOBEKA, B IO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpooIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;
yOeXAEHHOCTH B 0CO00M 3HAYMMOCTH XWUMHUHU JJIs COBPEMEHHOM LMBHIM3allUU: B €&
TYMaHHCTUYECKON HAIpaBICHHOCTH M BAYKHOH POJIM B CO3AaHWU HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpbl, PEIIEHUH TJIO00ANbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHS 4YelIOBEUYEeCTBA —
CBIPBEBOM, DJHEPreTUYECKOW, MHUIICBOM M OSKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTUHU
MEIHIMHBI, 00ECIICYeHNH YCIOBUH YCIEITHOTO TPYyAa U SKOJIOTHUECKH KOM(POPTHON KUZHU
Ka)KJOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHHUsl  CYIIHOCTH  METOJOB  IIO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IMOJIyYyaeMble 3HAHUS
JUIS aHanu3a M OOBSICHEHHS SBJICHUN OKpYXKAIOIIEro MUpa U MPOUCXOISAIMIUX B HEM



W3MEHEHHUH, YMEHHs JielaTh OOOCHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB U
UMEIOLIUXCS JaHHBIX C LEIbI0 TOTYUYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HMCIIOJb30BaTh XMMHMUYECKHE 3HAHUS /IS pellieHus mpodiieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEJ0BATENIbCKOM 1€ TEbHOCTH;

TOTOBHOCTU U CIHOCOOHOCTH K HENpEephIBHOMY O00pa30BaHUI0 U €amMoOOpa30BaHUIO, K
AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMW IO XMMHHM B COOTBETCTBHUM C >KM3HEHHBIMU
NOTPeOHOCTAMM;

MHTEpeca K 0COOCHHOCTSM TpyJia B pa3IUYHbIX chepax MmpohecCHOHATBbHON AATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaThl OCBOEHHUS Y4YeOHOro mnpeamera «XHMHUS» Ha YpOBHE

cpeaHero o0Iiero o0pa3oBaHusl BKIIOYAIOT:

3HayuMble U1l (OPMUPOBAHHUA MHPOBO33PEHUSI OOydYaIOIIUXCS MEXKIUCIUILIMHAPHbBIE
(Me)Kl'IpeI[MeTHLIe) 061_HeHay‘1HBIe MOHATHA, OTpaXaroIIHUC LCIOCTHOCTDb Haquoﬁ KapTHUHBI
MHpa u CHeHI/I(bI/IKy MCTOJIOB IMO3HAaHHWs, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAayKaxX (MaTepI/IH,
BCIICCTBO, SJHCPrus, SABJICHUC, MPOLCCC, CHUCTEMA, HaquLIfI (I)aI(T, MMpUHIUII, THUIIOTC3a,
3aKOHOMECPHOCTh, 3aKOH, TCOpHUA, UCCICIOBAHUC, Ha6J'IIO)IeHI/Ie, HN3MCPCHUC, SKCIICPUMCHT U
pyrHe);
yHUBEpCcaJbHble yueOHble AeicTBUA (IT03HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYJISATUBHBIC),
obecneynBarone  (HOpMUpOBaHME  (DPYHKIMOHAIBHOM TPAaMOTHOCTM M COLMAIBbHON
KOMIICTCHIINU O6y‘—IaIOHH/IXCH;
CIIOCOOHOCTD 06yqa101u1/1xc;1 HUCITIOJIB30BAaTh OCBOCHHBIC MCKIAUCTUIIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHWUA W YHHUBCPCAJIbHBIC y‘Ie6HBIe }16171CTBI/I$I B IIO3HABAaTCILHOU H
COLII/IaJIBHOI‘/'I IMPAKTHUKE.

MeTaHpeJIMeTHBIe PE3YIBTATEI OTPAXKAKOT OBJIAJACHUC YHHUBCPCAIbHBIMU y‘—IeﬁHI)IMI/I

MMO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMU JIEUCTBUSMU.
OBJIa)IeHI/[e YHUBEPCAJIbHBIMHA yqeﬁnban nmo3dHaBaTeJIbHbBIMU IICﬁCTBI/IﬂMHZ
1) 6a3oBble JIOrHYecKHe NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYJIUPOBAaTh M aKTyalM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh LEIu JACSATENBHOCTH, 3aJaBas IapaMeTpbl W KPUTEpUH WX JOCTHKEHHS,
COOTHOCHUTB PE3YJILTATHI ACATEIBHOCTU € ITOCTABICHHBIMU LICIISAMU;

WCIIOJIB30BaTh IIPM OCBOCHWUM 3HAHWK NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATH
XapakTepHble IPU3HAKKM IIOHATUM M YCTAHABIMBAThb MX B3aUMOCBA3b, HCIOJIb30BAaTh
COOTBETCTBYIOIIME MOHATHUS JUIsl OObSICHEHUS OTJENbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUI KJIaCCU(UKAIIMH BEIIECTB U XUMUUECKUX PEAKIIN;
YCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEXIY N3YyYaeMbIMU SIBJIICHUSMY;

CTPOUTH JIOTMYECKHE PaCCyXIeHUs (MHIYKTHUBHBIC, IEAYKTHUBHBIC, TI0 aHAJIIOTUH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B pacCMaTpUBAEMBIX SIBJICHUX, (OPMYIUPOBATH BBIBOJIBI
U 3aKJII0YECHUS;

MPUMEHSATh B MPOLECCE MO3HAHUSA, HCIOJIb3yeMble B XMMHHM CHMBOJHMYECKHE (3HAKOBBIE)
MOJIENIM, TMPeoOpa30OBbIBATh MOJAETBHBIC TPEICTABICHUS — XUMHUECKUI 3HAaK (CHMBOJN)
JJIeMEHTa, XHMHYecKas QopMmyJia, ypaBHEHHE XMMHMYECKOM peakIuu — TMpU peleHUH
y4eOHBIX I03HABATENbHBIX M MPAKTHMYECKUX 3a/ay, NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC
MPEACTABJICHUS JUIS BBIABICHMS XapaKTEPHBIX IPU3HAKOB H3yYaeMbIX BEIIECTB U
XUMUYECKUX PEAKLUN.

2) 6a30BbI€e HCCJIEN0BATEIbCKUE 1eHCTBUSI:

BJIaACTh OCHOBAMU MCETOJI0OB HAYYHOT'O MO3HAHWA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;



¢dbopMynaHpoBaTh IENM M 3aJaud  HUCCIEIOBaHMSA, UCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KayecTBE HHCTPYMEHTA IMO3HAHUS U
OCHOBBI JUIsI ()OPMHUPOBAHMS THUIOTE3bl MO TMPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

BJIAJICTh HABBIKAMM CAMOCTOSTEIBHOTO IUIAHUPOBAHMS W IIPOBEICHUS YUYECHUYECKUX
SKCIIEPUMEHTOB,  COBEpPUICHCTBOBATH yMEHHs  HaOmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (hopMynupoBaTh O0OOOIIEHHUS U BBIBOJBI
OTHOCHUTENIbHO JOCTOBEPHOCTH pE3YyJbTaTOB MCCIEIOBAHUS, COCTaBIAThH OOOCHOBAHHBIN
OTYET O MpOAETaHHOM padoTe;

nmpuoOpeTaTh ONBIT YYEHHYECKOM HCCIEAOBATEICKOM M TPOCKTHOW JIESITEIbHOCTH,
MPOSIBJIATH CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOHUCKY METO/OB pPELICHHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B ITO3HAHMS.

3) paGora ¢ nundopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMaLUK (Hay4dHO-TIONYJIsIpHAsl JIUTepaTypa
XMMHYECKOTO COJIEp’KaHMs, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIM3HpPOBATH
nH(GOpPMaLIMIO pa3INYHBIX BUIOB M (OpPM MpeAcTaBiIeHUS, KPUTUYECKH OILICHHUBATH €&
JIOCTOBEPHOCTh Y HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl M NPUMEHATh pa3lIMyHble METOJbl NpHU TOUCKE U O0TOOope
nHpOopMalru, He0OOXOAMMOM JUTSL BBIMOJIHEHHS YUeOHBIX 33]1a4 ONpeeIEHHOTO THIIA;
MpHOOpeTaTh OIBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (GopMy MpelcTaBieHUs HHGOpMaluu (CXEMBbl,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JAPYTHE);

UCIIONIb30BaTh HAy4YHBIH S3bIK B KAuyecTBE CpEJICTBA MpuU paboTe C XUMHUYECKOH
uHpOpMaluel: NMPUMEHATh MEXNpeAMeTHbIe ((pu3nueckue W MaTeMaTHYecKHe) 3HAKU U
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPbI, HOMEHKIIATYPY;

UCTOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISATHOCTH.

OBJ'la)IeHI/[e YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMUA HeﬁCTBHﬂMH:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbI B XOJ€ JAMajora W/WiIM AUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (POPMyIHpPOBaTH CBOW TPEAJIOKEHHS OTHOCHUTEIHHO BBITTOJTHCHHS
MpeAJIOKEHHOM 3a1a4u;

BBICTYyNaTh C TIPE3CHTAIlMEH pE3yIbTaTOB IMO3HABATEIHLHOW MESITEIBHOCTH, TOJYYCHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU I[IPU BBINOJIHEHUU XHUMHUYECKOTO
IKCTIEPUMEHTA, TPAKTUYCCKON padOTHl MO WCCICIOBAHUIO CBOWCTB HW3Yy4aeMBIX BEIIECTB,
peanzanuu y4eOHOTro MpoekTa U (POpMYyITUPOBATH BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHBIX
HCCTIEOBAHUH MyTEM COTJIACOBAHMSI TIO3UITUH B X0J1€ 00CYX)ACHUS 1 OOMEHAa MHCHHSIMHU.

OBJiajieHHe YHUBEPCAJIBLHBIMH PeryIsTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBaTh M OCYIIECTBJIATH CBOK I103HABATEIbHYIO JESTEIbHOCTb,
orpenenss e€ UeNu U 33Jaud, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeiaraeMblii arOpUTM IEUCTBUHN MTPH BBHIOJIHEHUU YUYE€OHBIX M MCCIEA0BATENbCKUX 3a/a4,
BbIOMpaTh Hanbosnee 3(pPeKTUBHBIN crTOCOO UX peIIeHHs C YUETOM MOJTyUYeHHs] HOBBIX 3HAHUN
0 BEILECTBaX U XMMHUUYECKUX PEaKLHUIX;

OCYIIECTBIATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs OTpaXxaroT:

> C(I)OpMI/IpOBaHHOCTB HpeIlCTaBJIeHI/Iﬁ 0 XHMHYECKOH COCTaBIISIOIICH eCTeCTBeHHO-HayQHOﬁ

KapTUHBI MUpPaA, POJIM XUMUHN B ITO3HAHUU SIBIICHHI npupoJel, B @OpMHpOBaHI/II/I MBINIJICHUA U
KYJbTYpbl JIMYHOCTH, eé (I)yHKHHOHaHBHOﬁ TpaMOTHOCTH, H€O6XO,Z[HMOI>'I AJid pCHICHUA



MPAKTUYECKUX 337a4 U IKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON CpeJie;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE TOHATHS
(XMMUYECKHUIl 3JeMEHT, aToM, 3JIEeKTpPOHHass 000JOoYKa aToMa, MOJIEKYJa, BaJlEHTHOCTH,
AJIEKTPOOTPHULIATEILHOCTh, XUMHMYECKasl CBs3b, CTpPyKTypHass (opmyna (pa3BépHyTas H
COKpaméHHasl), MOJb, MOJISIpHas Macca, MOJISIpHBIK OO0BEM, YIJIEPOAHBINM  CKelleT,
(GyHKIMOHATIbHAS TPYIINa, pajuKal, H30MEepHsi, H30MEpbl, TOMOJOTHYECKUI PsJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ M  a30TCOJEp’Kallle COEAMHEHHUS, MOHOMEp, MOoJuMep,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE COEAMHEHHs); TEOpPUM U 3aKOHBI (Teopus
CTpoeHMsI opraHndeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHS Macchl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM $3bIK XMMHUHU; MHPOBO33PEHUECKUE 3HAHMS, JIEKAIINE B
OCHOBE MOHMMAHHUS NMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (aKTOIOTUYECKUE
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJyuYeHHMM W O€30MacHOM HCHOJIb30BAHUHM BaKHEHIIMX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN AESITEIbHOCTH YEJIOBEKA;
c(OPMHPOBAHHOCTh YMEHHUH BBISABIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIMBATH MX
B3aMMOCBSI3b, UCIOIb30BaTh COOTBETCTBYIOLUE OHATHS IIPU ONMKUCAHUU COCTaBa, CTPOCHUS U
MIPEBPALEHUI OPraHUYECKUX COEIMHEHU;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOIb30BaTh XHMUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHON) (GOpMysT OpraHHYeCKUX
BEUIECTB W ypPaBHEHWH XUMHUYECKHX peakUud, HW3rOTaBIMBAaTh MOJEIU  MOJIEKYJ
OPraHMYECKUX BEIECTB M WIIIOCTPALUM HMX XMMHUYECKOTO M IPOCTPAHCTBEHHOIO
CTPOCHHSI,;

c(OPMHPOBAHHOCT, YMEHHUH YCTaHABJIMBATH IMPHHAUICKHOCTh H3YUYCHHBIX OPraHMYECKHX
BEIIECTB IO HMX COCTAaBy M CTPOEHHUIO K ONpeAeNéHHOMY KiacCy/Tpymrne COeAMHEHUN
(yriieBogopoapl, KHCIOPOJ M  a30TCOAEpIKAIIME COEIUHEHMS, BBICOKOMOJIEKYJISIPHbBIE
COEMHEHMs), 1aBaTh UM Ha3BaHUs Mo cucremarndyeckoil HoMeHknaType (IUPAC), a Takxe
IIPUBOJUTh TPUBUAJIbHBIE HA3BAHUS OTHEJIBHBIX OPraHUYECKUX BELIECTB (3TWIEH, MPOIUIIEH,
alleTUJIeH, ATUJIEHTJIUKOJb, TIHLIEPUH, (eHol, (GopMabAerui, aleTaibIerui, MypaBbUHAas
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAs KMCIIOTA, CTEApPUHOBAsI KMCIIOTA, TIII0K03a, (hpYKTO3a,
Kpaxmall, [eJUTH0103a, TJIUIUH);

Cc(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XHMHYECKOM CBSI3M B OPraHMYECKHX
COE€MHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHATH IMOJOXKEHUS TEOPUHM CTPOCHUS OpPraHMYECKHX
BemecTtB A. M. ByTiepoBa 11t 00bsICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUIN XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NUECKHE U XUMUYECKUE
CBOWCTBA TUMHMYHBIX NpEACTAaBUTENECH Pa3IMYHbIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH,
9TaH, ATWICH, MPOMUJICH, aleTwieH, OyraaueH-1,3, metunOyraauen-1,3, 6eH30/1, METaHOI,
9TAaHOJ, ATWUJICHIJVIUKOJIb, TJUIEpPUH, (EHOJN, aleTanbIerui, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmaj, LeJUII0JIo3a, aMUHOYKCYCHasl KHUCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHHMSIMU COOTBETCTBYIOIUX XMMHUECKUX PEAKIUI C
HCIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOYHUKU YTIEBOJOPOIHOTO CHIPbs (HE(TH,
MIPUPOJIHBIN Ta3, yroib), CIOCOObl UX MEepepadOTKHU U MPAKTHUECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUHUCICHHS 10 XUMUYECKUM ypaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBAa MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEaKUUH MO WU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJAHOTO U3 UCXOIHBIX BEIIECTB MM MTPOIYKTOB PEaKIUN);
c(OPMHPOBAHHOCTh YMEHHUH BJIaJETh CHUCTEMOM 3HAHMH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, HCIOJIb3YEMbIX B XWUMHUHU MPU M3YYEHUH BEIIECTB M XHUMHUYECKUX SIBICHUMN
(HabmoieHne, W3MEpEeHUe, HKCIEPUMEHT, MOJICIIMPOBAHKUE), HCIOIb30BATh CUCTEMHBIC



XMMHMUYECKHE 3HaHUS I NPHUHATHSA PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

» cOpPMUPOBAHHOCTh YMEHHUH COOJIOAATh TpaBHiIa ITOJB30BAHUS XHMHUYECKOH MOCYIOH M
1a00opaTOpHBIM ~ 000pyZlOBaHMEM, a TakkKe IpaBuia OOpalleHHs C BELIECTBaMHU B
COOTBETCTBHH C MHCTPYKLHUSMH 10 BBITIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OTIBITOB;

» c(OPMHUPOBAHHOCTh YMCHUH ITUIAHUPOBATh W  BBITIONHATH XHUMHYCCKHHA OKCICPUMEHT
(mpeBpallleHusl OpraHMYECKUX BELIECTB IPU HAarpeBaHUM, IOJYUYEHHUE ITUIEHA U U3yueHHUE
€ro CBOMCTB, KaYeCTBEHHbIE PEAKIMM OPraHMYECKHX BEIIECTB, JeHATypauus OENKOB IMpHU
HarpeBaHWH, LIBETHBIC pEaKIuH OEKOB) B COOTBETCTBHUM C TPAaBWIAMH TEXHUKU
Oe3omacHOCTH TMpu OOpallleHud C BeleCTBAaMH U J1abopaTOpHBIM  00OpYAOBaHHUEM,
NPEJCTaBIATh PE3yibTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3alucH ypaBHEHHH
COOTBETCTBYIOIIMX peakluuil u (opMyJINPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

» COPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBaTh XUMHYECKYI WH(opmanuio,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (cpeacTBa MaccoBodl uHpopmanuu, WHTEepHET U
JIPYTHX);

» c(OPMHUPOBAHHOCTh YMEHHHA COOJIOAATH TMpaBWja HKOJOTHYECKH  IEIeco00pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOW JEATENIPHOCTH B LENAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’Karollel MPUPOAHON CpeJibl, 0CO3HABATh ONMACHOCTH BO3/AECUCTBUS HA KUBbIE OPTaHU3MBbI
ONpEeAENEHHBIX OPraHUYECKUX BELIECTB, NMOHMMas cMblca nokaszarens [IJIK, noscHates Ha
pUMepax CHocoObl YMEHBIIEHHS U MPEeJOTBPALEHUS HMX BPEJHOrO BO3ACHCTBHUS Ha
OpraHM3M YEJIOBEKa;

» U1 OOYyYaromMXcsi C OTPAaHHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBS: YMEHHE IPUMEHSThH
3HaHUs 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB M XMMUYECKHX SIBICHUII;

» Ui CIIENBIX M CIIA0OBUISIINX OOyUYaIOMIMXCS: YMEHHE HCIIOJIB30BaTh PEbe(h)HO-TOYCUHYIO
cucreMy obo3HaueHuii JI. bpaiins nis 3anucu xumuueckux Gopmyi.

11 KIIACC
[IpeameTHBIC pE3yNbTaThl OCBOCHUA Kypca «OOmIass W HEOpraHWYECKas XHUMHS

OTpaXaroT:

» chopMHPOBAaHHOCTh TMPEJICTABICHHUI: O XUMHUYECKOW COCTABJISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUN MPUPOABI, B POPMUPOBAHUHN MBIIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (YyHKIUOHATHHOM TPaAaMOTHOCTH, HEOOXOAMMOW IJisi PEIICHHS
MPAKTUYECKUX 3a/lad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/0POBBIO U
MPUPOAHON CpeJie;

» BJAJICHUE CHCTEMOW XUMHUUYCCKUX 3HAHH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOIINE TOHITHS
(XMMHYECKUH DJIEMEHT, aTOM, HW30TOM, S-, P-, d- DJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH,
MOJIEKyJa, MOIb, MOJISIPHBIH O00BEM, BaJCHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHBb
OKHCJICHHUSI, XHUMHUYECKas CBS3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOpPOIHAs),
KpUCTaJUIMUECKasi peleéTKa, TUIbl XUMHUYECKUX pEaKlMi, pacTBOp, dSJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIHAITUS, OKHUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON  peakIiy, XUMHYEeCKOe paBHOBECHE); TEOPUHM H  3aKOHBI  (TEopHs
BJIEKTPOJIUTUYECKON aucconmanuu, nepuoandeckuid 3akoH JI. . MengeneeBa, 3akoH
COXpaHEHUs1 MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU MPU XUMHUUYECKHUX
peaknusx), 3aKOHOMEPHOCTH, CUMBOJMYECKHUN SI3BIK XMMHUHU, MHUPOBO33PEHYCCKHE 3HAHUS,
JieXalre B OCHOBE IMOHUMAHUS MPUYMHHOCTHM M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUM,
(akTONOTHYECKHE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, TMOJYyYeHHUH © O€30mMacHOM
WCTIONIb30BAaHUU BAXKHEUIIMX HEOPraHWYECKMX BEIIECTB B OBITY H NPAaKTHUYECKON
JIEATEIIbHOCTH YEJIOBEKA;

» c(hOpPMHUPOBAHHOCTh YMEHUI BBISBJIATh XapaKTEPHbIC MPU3HAKU TIOHATHIA, YCTAHABIUBATh UX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS TPH OMUCAHWUH HEOPTaHHUYECKUX
BEILIECTB U UX MPEBPAILCHHUI;



» C(OPMUPOBAHHOCTh yMEHHH HCIOJIb30BaTh XHMHUUYECKYI0 CHMBOJHKY JUIS COCTaBJICHUS
(dbopMys BELIECTB M YpPaBHEHMH XUMHUYECKHX DPEaKIHMH, CUCTEMaTHUYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKUX BeELIeCTB (yrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMHaK, rameéHas U3BeCThb, HerameéHas U3BeCTb, MUThEBasl COMAA, MUPUT U
JpyrHe);

» c(hOPMHUPOBAHHOCTh YMEHHUH OIPENENATh BAICHTHOCTh M CTETICHb OKHCICHHS XUMHUYECKHX
JJIEMEHTOB B COEAMHEHHUAX pPa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKON CBSA3M (KOBaJIEHTHaf,
WOHHAs, MeTaJUIMuecKas, BOJOPOJHAs) B COCAMHEHMSX, THI KPUCTAIIMYECKON pEIIETKU
KOHKPETHOT'O BEIIEeCTBA (aTOMHAs, MOJIEKYJISIpHAsl, HIOHHAs, METAJNTUNUECKas ), XapakTep Cpe.Ibl
B BOJHBIX pACTBOpPaX HEOPraHUUYECKUX COCTUHEHHUI;

» cpOpPMUPOBAHHOCTh YMEHHI YCTaHABIMBATh NPUHAIC)KHOCTh HEOPraHUYECKUX BEILECTB 110
UX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHNH (IIPOCThIe BEIIECTBa — METAJLIbI U
HEMEeTaJlIbl, OKCHU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIBI, COJIH);

» c(hOpMHUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICI Tiepruoauaeckoro 3akona [. 1. Menneneepa
U JIEMOHCTPUPOBATh €ro CHUCTEMATH3HPYIOILYI0, OOBSICHUTENBHYIO W IPOrHOCTUYECKYIO
bynxumm;

» c(OpPMUPOBAHHOCTh YMECHHUI XapaKTepU30BaTh HJICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX
sneMeHTOoB 14 mnepuonoB Ilepromnueckoil cuctembl XuUMUYECKHX 3yemeHToB [l U.
MeHieneeBa, UCMONB3Ysl MOHATUS «S-, p-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHI», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHUX 3JEMEHTOB M HUX
COEMHEHMH 10 nepuofam u rpynmnam llepnoanyeckoil cUCTEMBI XUMUYECKUX JIEMEHTOB /1.
U. Menneneena;

» cOpPMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA
HEOPraHWYEeCKMX  BEIIECTB  pa3JIMYHBIX  KJIACCOB, IOATBEPKIATh  CYyIIECTBOBaHUE
TEHETUYECKOM CBA3M MEXAYy HEOpPraHM4YeCKMMM BELIECTBAMHM C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX pEaKuii;

» COPMHUPOBAHHOCTh YMEHUs KIACCU(PHUIMPOBATh XHMHUYECKHE PEaKUUH [0 Pa3IUYHBIM
Mpu3HaKaM (YUCIy M COCTaBy pearupyrollux BeLIeCTB, TEIIOBOMY 3(QexTy peakuuu,
W3MEHEHHMIO CTENEHEeW OKUCICHUS  IJIEMEHTOB, OOpaTUMOCTH  PEaKLUH, Y4YacTHUIO
KaTanus3aTopa);

» c(OPMHUPOBAHHOCTh YMECHHUI COCTaBIISATh YPABHEHHsI PEAKLUH Pa3IMYHBIX THUIIOB, MOJHBIC U
COKpalIEHHbIE YpaBHEHUS peaklUii HOHHOrO 0OOMEeHa, YUUThIBAsl yCIOBHS, MPU KOTOPHIX 3TH
peakuuu UAyT 10 KOHIIA;

» c(hOpPMHUPOBAHHOCTh YMEHUH TPOBOANTH PEAKIINH, MTOATBEPKIAIONINE KAaYeCTBECHHBIH COCTaB
pa3IMYHBIX  HEOPraHMYECKHUX  BEIIECTB, pPACIO3HABAaTh  ONBITHBIM  INyTEM  HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX BEILIECTB;

» C(OpPMUPOBAHHOCTh YMEHHUH pPACKpbIBaTh CYHIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii oCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaaHca ATHX PEaKIHii;

» CPOPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKIMH OT
pa3aNuHbIX (AKTOPOB; XapaKTep CMELICHHS XMMHUYECKOrO pPaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (nmpunuun Jle [laTtense);

» c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMUYECKHE MPOIIECCHI, JISKAIIHe B OCHOBE
MPOMBIIIJICHHOTO TOJYYEeHUs CEPHOM KHUCIOTHI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTH
npescTaBieHuid 00 OOIIMX HAYyYHBIX MPUHIHUMNAX U IKOJIOTUYECKUX MpobiieMax XMMHYECKOTO
IIPOU3BO/ICTBA;

» c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOANTH BEIYUCIICHHS C UCTIOIB30BAHUEM TTOHSITHS «MaCcCOBas
JI0J1sl BEILECTBA B PACTBOpE», OOBEMHBIX OTHOIICHUH Tra3oB NPU XUMHUYECKUX DPEAKLHUSAX,
Macchl BelllecTBa WM 00BbEMa Ta3oB IO H3BECTHOMY KOJMYECTBY BEILIECTBAa, Macce WU
00bEMY OJIHOTO M3 YYacCTBYIOLIMX B PEAKIMU BEILIECTB, TEIUIOBOro 3(PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BEIIECTB, IPEBPAIICHNS U COXPAaHEHUS YHEPTUH;



» cOpPMUPOBAHHOCTh YMEHHUH COOJIOAATh TpaBHIa ITOJE30BAHUS XMMHUYECKOH MOCYIOH M
1a0opaTOpHBIM  000pyZlOBaHMEM, a TakkKe IpaBuia OOpalleHHs C BELIECTBaMHU B
COOTBETCTBHH C MHCTPYKLHUSMH T10 BBITIOJHEHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

» c(OPMHUPOBAHHOCTh YMCHHW ITUIAHUPOBATh W  BBITIONHATH XHUMHYCCKHHA OKCICPUMEHT
(paznokeHue MEepoKCHJIa BOJOPOJAa B TNPUCYTCTBUM KaTallM3aTopa, ONPEIECIEHUE CPEAbI
PacTBOpPOB BEIIECTB C IOMOIIBI0 YHHMBEpPCAIBHOIO HWHAMKATOPA, BIMSHHE pPa3IHMYHBIX
(akTOpPOB Ha CKOPOCTh XWMHYECKOW PEaKLMH, PeaKkIMh HOHHOTO OOMEHa, KayeCTBEHHBIE
peakuuu Ha cyiabdar-, KapOOHaT- U XJIOPUA-aHUOHBI, Ha KATHOH aMMOHHS, peIlIeHUe
9KCIIEPUMEHTAIbHBIX 3a7ad 1o temam «Metamis» n «Hemertamnsl») B COOTBETCTBHM C
MpaBWJIaMHd TEXHUKH O€30MacHOCTH NpU OOpallleHUH C BEIIeCTBaMU M J1aOOPAaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakuuid U (OpMYyJIHpPOBAaTh BBIBOJABI HAa OCHOBE ATHX
pe3yJIbTaTOB;

» c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
[I0JIy4a€MyH0 W3 pa3HbIX HMCTOYHUKOB (CpEeICTBa MaccOBOM KOMMyHuKauuu, MHTepHeT un
IPYTHX);

» COPMUPOBAaHHOCTh YMEHHI COOJIONATh TMpaBHJIAa OSKOJOTHYECKH  LEIeCOO00pa3HOTO
MOBECHUSA B OBITY U TPYAOBOH NEATEIbHOCTH B ILENSAX COXPAHEHHS] CBOErO 3/I0POBBS U
OKpY>Karollel MPUPOAHOMN CpeJbl, 0CO3HABATh ONACHOCTH BO3/AECUCTBUS HA JKUBbIE OPTaHU3MBbI
ONpeNenEHHbIX BEIIEeCTB, MOHMMas cMbica mnokazarens [IJIK, moscHiate Ha mnpumepax
CMOCOOBl YMEHBILIEHHSI W TPEeNOTBpAIlEHHs] UX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M
YEIIOBEKA;

» nis o0yYaloUIMXCs C OrPaHWYECHHBIMH BO3MOYKHOCTSIMH 3[I0POBBSI: yYMEHHE IPHUMEHSATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHX SBJICHUI;

» s CIeNbIX W CIa0OBUAAIIMX OOYYarOUIMXCs: YMEHHE HCIIONB30BaTh PElbe(HO-TOYCUHYIO
cucremy o0o3Hauenuit JI. bpaiins 11 3anucu XumMudeckux Gopmyit.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI Koau4yecTBo yacon DJIeKTPOHHbBIE
n/n Bcero KonTpoJbHbIe IIpakTHyeckne (uudposbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
Paszpnen 1.Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHH
1.1 | [Ipeamer oprannueckoit xumMuu. Teopust cTpoeHus 3 bubmmorexa [IOK
opranndeckux coequHeHnii A. M. bBytineposa https://myschool.edu.ru/
HToro no pasaeny 3
Pa3znen 2.¥YriieBoaopoanbl
2.1 | IlpenenbHble yTraeBOIOPOABI — aIKAHbI 2 bubnnorexa [JOK
https://myschool.edu.ru/
2.2 | HenpenenbHble yTriaeBOIOPOAbI: AJIKEHbI, aJIKaIUEHBI, 6 1 bubnnorexa [JOK
AJIKAHBI https://myschool.edu.ru/
2.3 | ApoMaTuyecKue yriieBOIOPOIbI 2 bubmuorexa [JOK
https://myschool.edu.ru/
2.4 | IlpupoaHbIe UICTOYHUKH YTIIEBOIOPOIOB U UX 3 1 bubmuorexa [JOK
nepepaboTka https://myschool.edu.ru/
Wroro no pazaeny 13
Pasnen 3.Kuciopoacoaep:xaniue opranuyeckue coeJHHeHus!
3.1 | Couptsl. Penon 3 bu6nuoreka [IOK
https://myschool.edu.ru/
3.2 | Anpaeruabl. KapOoHOBbIE KUCTOTHI. CIOKHBIE 7 1 bu6nuoreka [JOK
3¢upbl https://myschool.edu.ru/
3.3 | YraeBojasl 3 1 bubmuoreka [JOK
https://myschool.edu.ru/
Wroro no pazneny 13
Pa3znen 4.A30Tcoaeprkaniue OpranHnyeckue coeIuHeHust
4.1 | AMuHBI. AMUHOKHCIIOTHL. benku 3 bu6mmoreka [IOK
https://myschool.edu.ru/
Wroro no pazneny 3

Pazaes S.BbicOKOMOJIEKY/ISIPHBIE COCIUHEHUS
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5.1 | IImactmaccel. Kayuyku. Bonokna 2 bubnuorexa [JOK
https://myschool.edu.ru/
Wroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 2
11 KJTIACC
Ne HaumenoBanue pa3iesioB M TeM NPOrpamMMbl KoJsinuecTBO 4acoB DJIeKTPOHHbIE
n/n Bcero KoHnTpoibHbIe IIpakTHyeckue (uu¢posbie)
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchbl
Paznen 1.TeopeTnueckue 0CHOBBI XUMHH
1.1 | Ctpoenue aromoB. [lepuoanueckuii 3aKoH u 3
[lepuoanueckas cuctema XMMUYECKUX 3J1IEMEHTOB /1.
N. Mengeneena
1.2 | Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4 bubmmnoreka [JOK
https://myschool.edu.ru/
1.3 | Xumuueckue peakiuu 6 1 1 bu6mmoreka [IOK
https://myschool.edu.ru/
Wroro no pazgeny 13
Paznesn 2.Heoprannueckasi xummsi
2.1 | Meramisr 6 1 bu6mmoreka [IOK
https://myschool.edu.ru/
2.2 | Hemertamisl 9 1 1 bu6mmoreka [IOK
https://myschool.edu.ru/
2.3 | CBs3b HEOPraHMYECKUX U OPTAHUYECKHUX BEIECTB 2 bubnnorexa HOK
https://myschool.edu.ru/
Wroro no pazaeny 17
Pasznen 3.Xumus v :Ku3Hb
3.1 | XuMus U )XKH3Hb 4 bu6nmoreka [IOK
https://myschool.edu.ru/
Htoro mo pazneny 4
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 |
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