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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit Denepaiuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOoro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoii
Qdenepanuy, peaqu3yOIIMX OCHOBHBIE 00pa3oBaTElbHbIE MIPOrpPaMMblL, U
OCHOBHBIX TMONOXKEeHUN «CTparernn pa3BuTUs BoclUTaHus B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3paboTKe MporpamMmbl IO XHMHUHU, K OINpPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHA 00yYaroUUXcsl CpecTBaMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHUentyanbHble noioxkenuss GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3alvy, SBJSIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>)KUT 3aBEPIIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OJTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YEeJII0BEKa, a TaKKe OSKOJOTHMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M HIpPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
00yJarommXcsl Ha YPOBHE CPEIHETo OO0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEpPKAHHE M TOCTPOCHHE KOTOPOTO OINPENEIECHbl B
nporpaMMe MO XMMHUU € Y4€TOM cCHenupUKd HAayKH XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBl U B MaTe€pUaIbHOW JKU3HU OONIECTBA, a TaKkKe C YUYETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oduiero oopazoBanusi B Poccuiickoit denepannm.

XuUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyio pojib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3zbl MaTepUaNbHON KYJBTYPBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXaloIleM MUpPE KaK O €INHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUS CTajla
HEOTHEMJIEMOM YaCThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIOBUEM YCIICITHOTO
TpyJla ¥ >KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pPELIEHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pAa3BUTHSA YEJIOBEYECTBA — ChIPHEBOI,
IHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBerctBUM ¢ O0mMMMH TENSIMH W TMPUHIUNAMH CPEIHEr0 OOIIETO
oOpazoBanus cozepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMUYMa, IPOIOJLKECHUS
00pa3oBaHUsI B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMIOCPEJCTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeameTa  «XUMHS»  SBISIOTCS  0a30Bble  KypChl —
«Opranuyeckass xumuss» U «OOmas v HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHUsI KOTOPBIX SBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
oprannyeckoil xumuu. GopMuUpOBaHUE NAHHOW CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi kKypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» cpopMupoBaHa B MpoOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K U3Yy4YeHHI0 y4yeOHOro wMarepuana ©u 0OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBalOTCAd HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TakKXe Ha YPOBHE CTEPECOXUMHUYECKUX M DJIEKTPOHHBIX
IpeAcTaBlieHUd O cTpoeHuu BemecTB. CBeleHHUs 00 uU3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PAa3BUTHUHU — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAWHEHUU. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHBIC
MPEACTaBICHUS] O XUMHYECKON CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[logq HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BEIIeCTBaX U
XUMHUYecKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» O00yYaroUUMCsl TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



Iy0Xe TOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUMH 53TOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJIbTYpPOJIOTUYECKUNA W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3U XHMHH C
JIPYTUMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOM M MPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXXEHUSI K IIPOIIECCY
TBOpPYECTBA B 00JIACTU TEOPHUM U MPAKTUUECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHWS 3HAHWUW, pENICHUS WHTCIUICKTYIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 33/1a4. B 1enom conepkanue yueOHOro
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y 0OydYarOIIMXCd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOrOo U
OpPraHUyYecKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM NYyTEM OJKCIEPUMEHTa U
pelIeHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMU H  TEOPETUYECKUMH
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTUYECKUX Mpobiiem, a
TaKke MpoOsIeM cOepeXeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHKS HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nnane pemieHus 3agady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHI
o0ydJaronuxcsi TPUHATBIE TPOTPAMMON MO XHUMHUHM TIOJIXONBI K OIPEICICHHUIO
colepkaHUsi M TOCTPOCHMSI TMpeAMETa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAUYCHHE s
pa3IMUHBIX BUJOB JIEATEILHOCTH: peEIIeHUs] MpoOJieM, IOUCKa, aHalu3a W
00paboTku nHpOpMaIu, HEOOXOAUMBIX IS IPUOOPETCHHSI OTIITA MTPAKTUYECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenogaBaHusi XMMHUHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIEro 00pa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOW XapaKTepPUCTUKU I1IeJIe M3ydYeHUsi MpeaMeTa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4EeHUs
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.



CoryiacHO AaHHOW TOYKE 3pEHUS TJIABHBIMHU LEJISIMH U3YUYCHHs TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 kJi1.) sBHISAIOTCSA:

o (opmupoBaHWE CHUCTEMBl XUMHUYCCKHX 3HAHWUM KaKk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble TOHATHS, (PYHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNI T MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHUYECKUX peaklHil, HEeoOXOAMMBIX [UIsi MpUuoOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HHU;

e Pa3BUTHE YMEHUU U CIIOCOOOB ACATEIHHOCTH, CBA3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
6e30macHOro oOpalieHus ¢ BelleCTBaMHu.

Hapsity ¢ aTuM, copepkareibHasi XapaKTepUCTUKA LeJIed U 3a7a4 U3y4YeHUS
npeaMeTa B mporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU NPUOPHUTETAMHU B CUCTEME CpeaHero ooiero oopazoBanus. CeroaHs B
NpernojlaBaHu  XUMHH B OOJIbIIe  CTENEeHM OTHAETCS  MpEeArouTeHUE
PAKTUYECKONM KOMIIOHEHTE COJAep>KaHusg OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHHMKA 0OO0IIe00pa3oBaTEILHON OpraHU3allvK, BIAJCIONIETO HE
HAO0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh croco0aMu u
YMEHUSIMU aKTUBHOTO MOJIyYEHUs 3HAHUN U NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUTSL peLICHUs] TPAKTUYECKUX 3a]1a4.

B cBs3m ¢ 3TUM mnpu u3yueHUM MpeameTa «XUMHUS» JOMHHHUPYIOIIEe
3HaUYCHHUE MPUOOPETAIOT TaKUE 1IEJIU U 3aJ]a4H, KaK:

ajanTanusi 00yJaromuXxcs K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU U HX
MPUMEHECHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE I Pa3JIUYHbIX BHJIOB
NEeSTENbHOCTU: pelIeHus MpoOJeM, MOUCKa, aHaIu3a U 00paboTKU MH(POpPMALIUH,
HEOOXOJIUMBIX JIJIE TPUOOPETEeHHs ONbITa JESITEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHUH, a TakKe g OIEHKH C MO3UIUH
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEHIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaIW3a y4eOHOW U
HAYYHO-TTOMYJIAPHON HH(POPMAIIMK XUMHUIECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIONIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOF0IaTSIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IJIAHUPOBAHUH U TPOBEACHHH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B  TI'yMaHHUCTHYCCKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXXKHOW POJM B PEHICHHH TJIOO0ATBHBIX MPOOJIEM
paIoOHAIBFHOTO MPUPOIOIIOIE30BAHNUS, TTOTIOTHEHHS SHEPTETUICCKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUS K TPHPOJIC M CBOEMY 3JIOPOBBIO, a TaKKe IPHOOPETCHHS OIbITa
UCIIOJb30BAaHUS TOJIYYCHHBIX 3HAHWHM IS MPUHATHS TPaMOTHBIX PEHICHUA B
CUTYaITUX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOoM mmaHe cpemHero ooOmero oOpa3oBaHHS NpEAMET «XUMUS
0a30BOr0 YpOBHS BXOAMT B COCTaB MpeaIMETHOW o0sacTh «EcTecTBEeHHO-HAYyYHbBIE
IPEIMETBD».

OO11ee YrCiio 9acoB, OTBEAEHHBIX I U3YUYCHHS XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obmero odpasoBaHus, cocraBisieT 68 acoB: B 10 kmacce — 34 gaca (1
gac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOd XMMHH: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE TI0JI0KeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKUX BemlecTB. [omoisorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COCIMHEHMH (CUCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHNIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHMsS BEIIECTB M HX [PEBpAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYeCKHX BEUIeCTB, HAONIOJACHHUE U
ONMCAHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAaHUE U TOPECHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psaa. MeraH u 3TaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAaxOXKJIEHUE B MPUPOJE, MNOJyYECHUE U
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psii. DTUIEH U MPOMMIIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALIIH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psJl. ALIETUIICH
— MPOCTEHIINHA NpPeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE HU
XUMUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QpuU3MYECKUEe U XMMHYECKUE CBOMCTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMeHeHue. Tonyon:
cocmas, cmpoeHue, ¢uauveckue U  XuMmuueckue  ceoucmea  (peakyuu
2anN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyeHue u npumenenue. TOKCUUHOCTH



apeHoB. ['eHeTmdeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANUMHA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble UCTOYHMKU YII€BOAOPOAOB. IIpupoaHelii ra3 W IOIyTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKUMU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOJ W 3TAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHE CBOWMCTBA (peaklUMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaromMHble  CHUPTBL. OJTWICHIJMKOJAb W  INIMLIEPUH: CTPOCHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTallaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne riauueprutaa U dTUIICHITTUKOJIA.

@deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts (peHona. [Ipumenenue penona.

Anbaeruapl U kemowuwvl. DopManblerui, aleTalbJICrujl: CTPOCHHUE,
(¢u3nYecKue U XMMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKINN ), IOJYyYECHUE U IPUMEHEHUE.

OIHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue Ui Kiacca KUCIOT, peakuus 3TepudUKanum), NojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KHUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonrcaxapuibpl). [JroKko3a — MpocTelnii MOHOCaXapwa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcunom meau(ll), oxuciaeHne ammuadHbiM pacTBopoM okcuzaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIIIOKO3bl), HAXOXKIACHUE B MPHUPOJE, MPUMEHEHUE,
ouosiorndeckast poiab. @orocunte3. OpyKTo3a Kak U30Mep TIIHOKO3BI.

KpaxMan u nemntono3a Kak npupoiHbie noauMepbl. CTpoeHUe Kpaxmaia U
neuonao3bl.  du3znyeckue W XMMHUYECKME CBOMCTBA Kpaxmana (TUApPOJu3,
KaueCTBEHHAsl PEAKIUs C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YeHHUsI BELIECTB W MX MPEBpaIlCHUI:
poBe/IcHHe, HAOJIOJICHHE W OIMKCAHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpaerunoB (oKucIeHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBENICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe riuiuHa). buonorundyeckoe
3HaYeHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpPUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, IEHATYpAallMsl, KAYeCTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BELIECTB W X IMPEBpaIlCHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalus OEIKOB MpuU
HarpeBaHHM, IBETHBIC PEaKIIUU OEITKOB.

BbicokomoJieKkyJIsIpHbIE COeIMHEHU S

OCHOBHbBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPETHSST MOJICKYJIsIpHAas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCJUHEHHN —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB U MX IPEBPALLCHUIA:
O03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMace,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanmmszannst MeXIIpeIMETHBIX CBA3EH MPU N3YYEHUU OPTAHUYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK W INOHSATHUH, SBISAIOIIMXCSA CHCTEMHBIMHU JUISI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0111€e eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHs, aHaJu3, CHUHTE3, KiacCu(UKaus, MepHOJIUIHOCTh, HAOIIOICHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUUYMHBI U €AMHULIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YTJIEBOJBI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETHUYECKHE IIpenapaTsl, MaTEpUaIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH

XUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTHYecKUe ypoBHH, IMOAYPOBHHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKOoHA U Ileproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpynmnaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHYECKas CBs3b. BHAbI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAs, MeTauindyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMMHUYECKOW CBS3W (OOMEHHBII M JOHOPHO-
akienTopHeiil). BomoponHas cBsi3b. BajleHTHOCTh. IEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucieHnsa. oHbI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJIEKYJIIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BeLECTBA. THUIBI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILECTB OT TUIMA KPUCTAJUTMYECKON PEIIETKH.

[lonATHe O OucnepcHBIX cucTeMmax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 10J1 BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [eHeTuyecKkas CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIINX K Pa3JIMYHbBIM KJIaccaMm.

Xumudeckass — peaknus.  Knaccudukamumss  XMMHUUYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHMYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTuMbIC
peakuuu. XuUMHUECKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHUE
XuMu4eckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuibHble U ciadblie aneKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEUIECTB M HX IPEBPAICHUMN:
nemMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMHYecKux sineMeHToB [l. U.
MenpeneeBay, U3ydeHHE MOeNeld KPUCTAIMYECKUX DPEIIETOK, HAOMIOACHHE U
OMHCaHUe JEMOHCTPAIIMOHHBIX U J1a00PaTOPHBIX OIBITOB (Pa3IOKEHUE MEPOKCUIA
BOJOPOJIa B PUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJMKATOpPAa, pEAKIMHM HMOHHOTO OOMEHa),
IIPOBEICHUE TIPAKTUIECKON paboThl «BrusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKIUm».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMMHYECKHUX PpEAKUHUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJISI BELIECTBA.

Heopranuuyeckast xumust

Hemeraymel.  Ilonoxenune HemerayuioB B Ilepuoanueckoir  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIopoa, ceprl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COEQUHEHUN  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IppMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COCUHEHHM.



Merannel. 1lonoxenne meramnoB B llepuoanueckon cucremMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTtasuioB. O6mme Qusnyeckue cBoicTBa MeTamioB. CIlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN AT HATIPSKEHUN METaJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, aqTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHne mMeTaiioB B OBITY H
TEXHHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLoOB HEMETAJIOB, PELICHUE
HKCHEPUMEHTAIbHBIX 3ajlad, HaOJIOJIEHUE W OMNHCAHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOAEHCTBHE T'MJIPOKCHIA AJIIOMHHMS C PacTBOpPAMHU
KHUCIIOT U IeJ0Yel, KaYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa WM 00BbEMA ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON U MUIIEBOM
0e30acHOCTH, Pa3BUTUM MenuUUHBL. [loHATHE O Hay4yHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIIAX [POMBIIIIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpe BELIECTB MW MAaTEPUANIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKUMOHHBIE MAaTE€pHUANIbl, KpAacKH, CTEKJIO, KEepaMHMKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHUS U 3J0pOBbE YEIIOBEKA: IPABHJIA MCIOJIB30BAHMUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIIONIb30BaHMSI MpernapaToB ObITOBOM XUMHUU
B IIOBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€H NOpH  HU3y4yeHUH OOwmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyUHBbIX TMOHATHH, TaKk W MOHATHH, SBISIOMIMXCS
CHUCTEMHBIMHU TSI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHusl, aHaluu3, CHHTE3, KiIacCupuKalusi, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
U30TOT, PAIMOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3MYECKHE BEIIMUUHBI M CIUHUIIBI MX
U3MEpPEHHUS, CKOPOCTb.

buonorusi:  kieTka, opraHu3M, DJKocucTeMa, Ouocdepa, Makpo- Hu
MUKPOJJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHOJOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METALTyPrusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SHUCTBEHHOE TIPOW3BOJICTBO, THUIICBAS
POMBIIINICHHOCTh,  (papMaiieBTHUeCKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
3IIEKTPOHHAS MTPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
00yUaloImMUMUCId TpPOrpaMM CpeaHero ooOmero ooOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayuyHo-meToaudeckoll OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TMOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

O0CO3HaHHE OOYYAIOIUMHKCS POCCUHUCKOM TPaKTAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS IpeaMeTa «XHUMHS» AOCTUTAKOTCA B
€AMHCTBE YYEOHOM U BOCIUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMH  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarmmXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON ESITEIbHOCTH
0o0ydJaronuxcst Mo peaau3aiii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E Pa3INYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HayKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPYyJa YYEHBIX U NPAKTUKOB;

VMHTEpECa M I03HABATEIbHBIX MOTHBOB B TOJYYEHHH M TOCIEIYIOLIEM
aHayM3e MH(OpPMALMU O MEPEJOBBIX JTOCTHXKEHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS S

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOUX TOBapHIIEH C
MO3UIIMI HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHHME IOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pHu3MdYecKoMy U
IICUXUYECKOMY 370POBBIO;

coOmro/ieHns TmpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeulecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

NOHMMAHHUS LEHHOCTH TPaBWUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HU JIIOICH;

OCO3HaHUS MOCJEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYruxX BHUAAX
NEesTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUWM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUI0 npodeccuil pa3auyHOro pojia, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mpodeccu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSL TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PAlMOHAIIBHOTO MIPUPOI0TIOJIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
IPUPOIHON Cpelie, YMEHHsS TPOTHO3UWPOBATh HEOJArONMPUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa JEATETbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM W COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJACOJOTUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeUUu(PUKA XWUMUU KakK HayKH, OCO3HaHHS €€ pold B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
UMBWIM3ALUUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIIEHUU TJI00AIBHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTUUYECKOW, MUIIEBON U
IKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCTICUCHUM YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOM(POPTHOM IKU3HU KaXKIOrO 4YIEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYLIHOCTH METOJIOB
MO3HAHUSA, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIh30BATh



MOJTy9aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUNA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE HAay4YHbIX ()aKTOB W HMCIOIIUXCS JAaHHBIX C I[N MONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BAaTh XUMHUYCCKHUE 3HAHUS IS
penIeHus mpoOJIeM B peaTbHBIX KU3HECHHBIX CUTYAIUsX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 110 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM
NeSITETHLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4e€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHUS, OTPaKArOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeONu(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIMUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccae0BaHue, HAOII0IeHUEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecreunBarome (dbopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIIETEHIIUU 00YyUaroUINXCs;
CIIOCOOHOCTB oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIBHOW U COMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMHU
JNIEUCTBUSIMH.

OsBJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LIENU JCSATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCIOJIb30BAaTh MPU OCBOCHWM 3HAHUM IMPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJIATh XapAaKTEPHbIC MPU3HAKU TMOHSATHM U YCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS Il OOBSICHEHUS OTAEIBHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTb OCHOBaHMS M KPUTEPUM JUIS KJIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3W MEXIYy H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE PAaCCyKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU U INPOTHBOPEUHS B PAcCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKIIFOUEHUS;

IIPUMEHSATH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — INpU pElIeHWH Y4YEOHBIX MO3HABATENbHBIX M IPAKTHUECKUX 3azad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMBbIX BEIIECTB U XUMUUYECKUX PEAKLIAN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(GbopMyIMpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauyeCcTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IEHHS ¥ BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MIPOJIEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3a1ay, IIPUMEHEHHUIO pPa3IUYHBIX
METOZ0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX UWHGopManuu (Hay4HO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alPOCHl U MPUMEHATH PA3NIMYHBIE METOIbI IPU MOUCKE U
oTbope wuHbOpPMANUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT HMCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeacTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpejAcTBa Npu padoTe C
XUMUYECKON uH(poOpMaleil: NpPUMEHATh MEXIpeAMeTHbIe ((u3ndyeckue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ AUANIOra W/WUiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEII0KEHHON 3a/1a4U;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealn3alui Y4eOHOro MpoekTa u (OpMyIHpOBaTh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS INO3ULUN B
X0J1e 00CYKIeHHSI © 0OOMEHA MHEHUSIMHU.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroput™M JACHCTBUN Mpu
BBINIOJIHEHUM YYEOHBIX U HUCCJIENI0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ pexTuBHBIN crMoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

IMPEIMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B [O3HAHUU SBIICHUU



npuponbl, B (HOPMHPOBAHMHM MBIIUIEHUS ©  KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOIAHOU
cpene;

BJAQJICHWE  CHCTEMOH  XUMHYECKMX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralolue TMOHATHA (XUMHYECKHH DSJIEMEHT, aToM, DSJEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (popmyna (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIA OO0BEM, YTIJICPOAHBIN CKeneT, (yHKIMOHAIbHAs TPYIIa,
panukan, U30MepHs, U30MEpPbI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHACJIOPOJ M a30TCOJEpIKaIlhe COECIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranunyeckux BemiecTB A. M. BbyTiepoBa, 3aKOH COXpaHEHHS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJHYECKHN SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeXallie B OCHOBE MMOHMUMAaHMS MPUYUHHOCTH W CHCTEMHOCTH XUMHYECKHX
SIBJICHUH, (AKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, MOIYYEHUHU U
0e30MacHOM HCIOJB30BaHNN BAKHEUIINX OPraHUYECKUX BEHIECTB B OBITY U
PAaKTHYECKOH JeATEeIbHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIC MPU3HAKU TMOHSITHA,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS IpPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHU4YeCKUX COCTMHEHUI;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JIJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX  PEaKIHUH,
U3rOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKHX BELIECTB JJIs WIUIIOCTpPAIMM HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh H3YUEHHBIX
OPraHMYECKHUX BEIIECTB MO WX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIaccy/Tpynmne coeluHeHuN (yriaeBOJOpOAbI, KHUCIOPOI M a30TCOAepKalliue
COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb UM Ha3BaHUS [0
cucrematudyeckord Homenkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIBHBIC
Ha3BaHUs OTACTBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWICH, aleTHIIEH,
ATUIICHTIIMKOJb, TIWLEPHUH, (eHoN, (OopMalbIerull, alneTajibAerTu, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a,
dpyKTO3a, KpaxMas, LeIi0103a, IIUIHH);

c(OPMHUPOBAHHOCTh yMEHUSI OMNPENCNSITh BUABI XUMHUYECKON CBSI3H B
OpPraHMYECKUX COSAMHEHUAX (OAMHAPHBIC U KPaTHbIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTaHOJ, STUJICHIJIUKOJIb,
IJIMLIEPUH, (EHOJI, aleTalbJIeruja, MypaBbUHAsi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0J103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CIOCOOBI HUX MNEPepadbOTKH U
MPAKTHICCKOE TIPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTa
peaklMM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH M3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYJIOBAaHMEM, a TaKXKe IMpaBHIa OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN TUTAHUPOBATH W BBIONHITH XHUMHYECCKUI
IKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
TWJIIEHAa M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUUU OPTraHUYECKHUX
BEILIECTB, JIeHaTypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMH U JAOOPAaTOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIMpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMHUYCCKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOMU
undopmaruu, IHTepHET U Apyrux);



chOPMHUPOBAHHOCTh  yYMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEACHUST B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBUS HAa OPraHUu3M
YEeJIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMHUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XAMUS OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIUMOM TS pEIICHUS TPAKTUISCKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO W IPUPOJIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraloIyue MOHATHS (XUMUYECKUN B3JIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KpUCTAJUTMUECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOIUTUYECKAs] JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiuv, XMMHYECKOE€ PABHOBECHE); TCOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akon [[. M. Mennaeneesa,
3aKOH COXPAHEHUsS] MAacChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHYECKHUE 3HAHHUS, JICKAIIUE B OCHOBE IMOHUMAaHHS MPUYUMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCMOJIb30BAHUM BAXKHEHIIIUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBbIC NPHU3HAKH MOHSATHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaKIUH,
cuctematudeckyo HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUThEBAs CO/IA, TUPUT U JIPyTHE);

c(hOpMHUPOBAHHOCTh YMEHU OINPEAEINIATh BaJIECHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsl, METAJUINYECKasi, BOJIOPO/IHAS) B COCIUHEHUSX, THUII
KPUCTAJNIMYECKON PEIIETKH KOHKPETHOTO BEIleCTBa (aTOMHAas, MOJEKYJSpHasi,
WMOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMM;

c(hOpMHUPOBAHHOCTH YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K OMNpPEACIEHHOMY KiacCy/TpyIie
COEIMHEHMM (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI MEpUOAHYECKOro 3akoHa /l.
N. MenaeneeBa u J€EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »dJieMeHTOB 1-4 mnepuogoB Ilepumoanueckoit cucremsl
xumuueckux syeMeHToB JI. M. MennpeneeBa, WCIONB3ysS TMOHATHS «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUU
1o nepuoAam u rpynmnam llepuonndeckoi cucteMbl XUMUYECKUX 3i1eMeHTOB [I. 1.
Mengeneena;

c(hOpMHPOBAHHOCTh YMEHHHA  XapaKTepu3oBaTh (OMHCHIBATH) OOITHE
XUMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPkKAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMHUUYECKUE PEAKIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BEIIECTB, TEIIIOBOMY
aheKxTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHU COCTABJISATh YpPaBHEHUSI PEAKIUU pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UAYT JO KOHIA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAWTH PEAKUUH, MOATBEPKIAIOIINE
KAueCTBEHHBII COCTaB pPAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI  pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEIIbHO-
BOCCTaHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMu OT Pa3IuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpunuui Jle [larense);

cOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeKAlle B OCHOBE IMPOMBIIIJIEHHOTO IMOJIYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAyYHBIX MNPUHIMIAX U
9KOJOTHYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
MNOHATUS «MaccoBas JI0JIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XMMHUYECKUX PEaKIMSIX, MacChl BEIIeCTBa WK 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOUIMX B PeaKUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHM COOJIOaTh MIpaBUiia MOJb30BAHUS XUMUYECKON
NOCyJI0 U JlabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OIIBITOB;

cOPMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUH KaTalIW3aTopa,
ONPENCIICHUE CPEAbl PACTBOPOB BEHIECTB C IIOMONIBIO YHHBEPCAJIBLHOIO
UHIMKATOPA, BIUSHUE Pa3INYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peakiuHu,
peakui MOHHOTO OOMEHa, KaueCTBEHHbIE PEeakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metambl» U «Hemeramib»y) B COOTBETCTBUM C MpPaBWIAMH TEXHUKHU
0e30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YJNbTAThl XHWMHUYECKOrO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIHUI W (OpPMYyIMPOBATh BBIBOJBI Ha OCHOBE
3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKalMK, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCTh  yYMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEACHUST B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mnpuMmepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0POBBS: YMECHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CIA0OBHIASIIMX OOYYaloIIMXCs: YMEHUE UCIO0JIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYECKUX

dbopmy.
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Tema ypoka

[IpenmeT opraHuyeckoi XUMHUH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopust CTpOEHUS OPraHUYECKUX
coenurenuit A. M. Bytneposa, €
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o KiaccuPpuKauu
OpPraHUYECKUX BEILIECTB.
Homenknarypa (cucremarnyeckas) u
TPUBUATILHBIC HA3BAHMS OPTaHUYECKUX
BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTeuire
MIPeICTAaBUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

DTUICH U IPONTUICH — TIPOCTEHIITe
MPEJICTABUTEITH aJTKCHOB
[MpakTuaeckas padora No 1.
«[TomyyeHue STUICHA U U3yYCHUE €TO
CBOMCTB»

KoanuyecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJICKTPOHHBIE
nudpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

Bbu6nuoreka [JOK
https://m.edsoo0.ru/7f41837¢c

bubmuorexa [JOK
https://m.edso0.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

10

11

12

13

14

15

16

17

18

Ankanuensl. bytaauen-1,3 u
MeTunoyTtanuen-1,3. [onyuenue
CHHTETHYECKOTO KaydyKa M Pe3UHBI

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUHN PALI.
AneTuieH — npocTermumi
IIPEICTaBUTEND AJIKUHOB

Boruncnenus o ypaBHEHHUIO
XUMHYECKON peaKIiu

ApeHbl: 6EH30J1 ¥ TOTYOIL.
ToKCHYHOCTH apEHOB

['eneTnueckas cBsA3b yIiIeBOJAOPOAOB,
IMpUHAJIC)KAIIUX K PA3JIMIHBIM
KJIaccam

[TpuponHbIE HCTOYHUKU
YTJIEBOJIOPOAOB: IPUPOIHBIN Ta3 U
MOy THbIE HE(TSIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ repepaboTKu

[TpupoaHbie UCTOUYHUKHI
YTIEBOIOPOAOB: MIPUPOIHBIH ra3 u
MOMyTHBIE HE(TAHBIE ra3bl, HEYTh U
MPOAYKTHI €€ rmepepaboTKu

KontponbHas paboTa mo pasaeny
«YTIEeBOAOPOIBI

HPGI[GHLHLIG OJHOATOMHBIC CHI/IpTI:IZ
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b

MHoroatoMHbI€ CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLCPHUH

bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

Bbu6nuoreka [JOK
https://m.edsoo0.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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20
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22

23

24

25

26

27

28

29

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
(u3nuecKre u XUMUYECKUE CBOMCTBA,
IIpUMEHEHNE

Anbnerupl: popmManbaerua u
aleTanblIeruy. AueToH
OAHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbHHAs U
YKCYCHast

[IpakTuueckas pa6ora Ne 2.
«CBoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBD)

CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI,
KaK MPEeJCTaBUTEIN BBICIINX
KapOOHOBBIX KHUCJIOT

Mp11a KaK COJIU BBICIIMX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC JIeHiCTBHE

CrnosxHble 3(Upbl KaK IPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 2(pupoB

XKupsl: TUIPOIN3, IPUMEHEHHE,
O1oI0rMYecKast poJib )KUPOB
YrneBoabl: cocTaB, KilaccupUKaIus.
Baxxneiiiuue npeacTaBuTeNu: TIII0K03a,
bpykTo3a, caxaposa

Kpaxman u nemnono3a kak
MPUPOIHBIE TTOTUMEPHI
Kontpoinbnas paboTa mo pazaeny
«Kucnopoaconepx aine

bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

Bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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30

31

32

33

34

OpTraHUYCCKUC COCIUHCHUS
AMMWHBI: METUJIAMHUH W aHWJINH

AMUHOKHUCIIOTHI KaKk aM(QOTEepHbIE
OpraHMYECKHUE COCTUHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuab
benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS
OCHOBHBIE TTIOHITHS XUMUH

BBICOKOMOJIEKYJIIPHBIX COEUHEHUN

OcCHOBHBIE METOBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI.
[InacTmaccsl, kKay4yKu, BOJIOKHA
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bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Konrtpoabnbsie IIpakTnueckmne
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIEC

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepuonnueckuit 3akoH u [lepuoanueckas
cHCTeMa XUMHYeCKuX 3aemenToB /. 1.
MeHeneesa, ux CBsi3b C COBPEMEHHON
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB M UX COCTMHEHUN T10
rpyIaM U nepuojaM. 3HaueHUe
TEPUONYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MeHeneeBa B
Pa3BUTHHU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBA3U. BonopoaHas CBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Beniectsa
MOJICKYJISIPHOT'O 1 HEMOJICKYJIAPHOT'O
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJIOUHBIE PACTBOPBHI. 1
MaccoBas 101151 BElIeCTBa B pacTBOpE



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeAMHEeHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKkux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLIUAX

Ckopoctb peakuuu. OOpaTumMble peakuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTrueckas padorta Ne 1. «Bnusaue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnexTponuTryeckas qucconuanus. [lonstue
0 BoJtopoHOM Tokasarene (PH) pactBopa.
Peakiiun nonHoro oomMeHna. ['maponm3
OpPraHMYECKUX Y HEOPraHMYECKHUX BEIIECTB

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmuun. [TonsiTre 00 amekTponmse
pacIIaBOB U paCTBOPOB COJICH

Konrponbnas pabota no pasueny
«Teopernyeckue OCHOBBI XUMHUU»

Mertamibl, ux noyioxkenue B [lepuoanueckoit
CHCTEME XMMHUYECKUX 351emMeHToB []. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. OO1Me PU3NIECKUE CBOWCTBA
METAJIJIOB



15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsDKEHUN METaJlIOB

XUMHYEeCKHe CBOMCTBA BayKHEHIIIIX
MeTaJIOB (HATpHid, Kamuil, KalblUi, MarHuu,
ATIOMUHHK) U UX COCTMHCHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XuMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U uX
COeTUHEHUN

[IpakTuyeckas padora Ne 2. "Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
«Mertamib»"

Hemerannsl, UX nonoxeHue B
[Tepronuueckoit cucreMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUSI aTOMOB

du3nyecKkue CBONCTBAa HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
XHMMHUUYECKUE CBOMCTBA I'AJIOCHOB, CEPhI U UX
COCTMHEHU N

XuMUYecKue CBOWCTBa a30Ta, (pocodpa u ux
COCIMHEHUIN

XUMHUYECKUE CBOMCTBA yIIIepoa, KPEMHUS U
HUX COeIUHEHNN

IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX

COEIMHEHUN

O00011IeHIE U CUCTEMATHU3aIMs 3HAHUH 110



27

28

29

30

31

32

33
34

TteMe «HemeTtaniwy. Beruucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[IpakTuyeckas pabora Ne 3. «Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
"Hemeramnasl"»

Kontponbnas padota o reMam «MeTasuib»
u «HemeTamnbny

HeopFaHI/I‘IGCKI/Ie " OPraHUYCCKHUEC KUCIIOTHI.
HeopFaHI/I‘IGCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA

AmdoTtepHble HEOpraHu4ecKue U
OpraHMYecKue coequHeHus. ['eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECCTB

Posnb xuMum B obecrieueHuH 3K0JI0THYEeCKOH,
SHEpPreTU4ecKoil U MUIEeBOH 6e30MacHOCTH,
Pa3BUTHH MEAULIUHBI

[IpencraBieHust 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO TOTYYSHUS
BAKHEHIIINX BEIIECTB

Yenosek B MHPEC BCUICCTB U MAaTCpPHUAIOB

Xumus 1 3A0POBBEC YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






