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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 00pa3oBaTENbHONW MNPOrpaMMbl CpPEIHEro o0mIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOoro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoii
denepauuy, peaqu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE MIPOrPaMMblL, U
OCHOBHBIX TMONOXeHUN «CTparernn pa3BuTUs BoclUTaHus B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0OB K pa3paboTKe MporpamMmbl IO XHMHUHU, K OINpPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHS 00ydaroUIuxcsi cpeicTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHUentyanbHble noioxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U 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 CHCTEeME XUMHUYECKOTO o00pa3oBaHusA. OTH IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB IPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YEJIIOBEKa, a TaKKe OSKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M NpPUPOAHON cpene. Peamusyercs xumuuyeckoe oOpa3oBaHUe
00yJaromMXcsl Ha YPOBHE CPEIHEro 0oO0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEPKAHME M TOCTPOCHHE KOTOPOTO OINpENEIEHbl B
nporpaMMe MO XHMHUU C Y4Y€TOM cCHenupUKd HAyKH XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW >KM3HHM OOIIECTBA, a TaKKe C y4ETOM
o0Imux 1ened W TPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoit denepanum.

XuUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyio pojib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTEepHUATbHOM KYJbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALlMOHAIEHOTO 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 MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUS CTajla
HEOTHEMJIEMOH YaCThI0O MHUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM yCIOBUEM YCIIECIITHOTO
TpyJla U >KM3HU KaxJa0oro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pPELIEHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEYECTBA — ChIPHEBOI,
IHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBerctBUM ¢ 0O0mMMH TENSIMH W TMPUHIUIAMH CPEIHEr0 OOIIETO
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHUs]) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMaA, IPOIAOJLKEHUS
00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa  «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Opranuveckass xumuss» U «OOmas v HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHUsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
oprannyeckoil xumuu. GopMuUpOBaHUE NAHHOW CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMera o0O€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi kKypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» cpopMupoBaHa B MpoOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4yeOHOro marepuaia ©u OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBalOTCAd HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCMHEHUN, a TakKXe Ha YPOBHE CTEPECOXUMHUUYECKUX M DJIEKTPOHHBIX
NpeAcTaBlieHUd O CcTpoeHuu BemecTB. CBeleHUs 00 uU3yyaeMblIXx B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAWHEHUU. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs NEpBOHAYAIILHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[log HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuUMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0OIero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BEIIecTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» O00yYaroUUMCsl TPEJOCTABISETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



Iy0Xe TOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHMHH,
CBOMCTBaX W MPUMEHEHHUH, a TAKXKE€ O XMUMHUYECKHX PEAKUUsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJIbTYpOJIOTUYECKUNH W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3M XHMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW W IPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXXEHUSI K IIPOIIECCY
TBOpPYECTBA B 00JIACTU TEOPHUM U MPAKTUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHUS 3HAHWUW, pENICHUS WHTCIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHSA  M3YyYEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaIbHOE €IMHCTBO HEOPraHWYECKOrOo U
OpPraHuyYecKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPHUPOJHBIX SBICHUM NYyTEM OJKCIEpPUMEHTa U
pelieHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMu H  TEOPETUYCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTHUUYECKUX Mpobiiem, a
TaKke Mpo0sIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHHS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nnane pemieHus 3agady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHI
o0ydJaronuxcsi MPUHATBIE TPOTPAMMON MO XHUMHHM TIOJIXOJBI K OIMPEICICHHIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX O0a30Boe 3HAUYCHHE s
pPa3IUYHBIX BHUJOB JEATCIBHOCTH: pelIeHUs] MpoOJieM, TMOUCKa, aHalu3a W
00paboTku nHOpMaIu, HEOOXOAUMBIX TSI IPUOOPETCHHUSI OTBITA MPAKTUIECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIEro 0Opa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOW XapaKTepPUCTUKU I1IeJIe M3ydYeHUsi MpeaMeTa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIIEN WU3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE ONPAB/IaHHBIM.



CoryiacHO AaHHOM TOYKE 3pEHUS TJIABHBIMHU LEJISAMH H3YUYCHHS TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHISAIOTCS:

e (opmupoBaHWE CHUCTEMBl XUMHUYECKUX 3HAHWUU KaKk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble TMOHATHS, (PYH/IaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHUYECKUX peaKlHnil, HEoOXOAMMBIX ISl MpUOOpeTeHus
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, COOJIOJICHUEM TPaBHII
6e30macHOro oOpalieHus ¢ BelleCTBaMHu.

Hapsity ¢ aTuM, copepkareibHasi XapaKTepUCTUKA LIeJIed U 3a7a4 U3yUYeHUS
npeaMeTa B mporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IPHUOPHUTETAMHU B CUCTEME CpeaHero ooiero oopazoBanus. CeroaHs B
NpernojlaBaHu  XUMHH B OOJIbIIe  CTENEeHM OTHAETCS  MpEeArouTeHUE
PAKTUYECKONM KOMIIOHEHTE COJAepKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHHMKA 0O0IIe00pa3oBaTEILHON OpraHU3allvK, BIAJCIONIETO HE
HAO0OpOM 3HaHWN, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIoco0aMu u
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U NMPUMEHEHUS UX B PEAIbHOM JKU3HU
JUTSL peLICHUs] TPAKTUYECKUX 3a/1a4.

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

amanTanusi 00yJaromuXxcsl K YCIOBHIM TUHAMAYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
MPUMEHECHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAYEHUE I Pa3JIUYHbIX BHJIOB
NEeSTENbHOCTU: pelIeHus MpoOJeM, MOUCKa, aHaIu3a U 00paboTKU MH(POpPMALIUH,
HEOOXOJIUMBIX JIJIE TPUOOPETEeHHs ONbITa JESITEIBHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe IS OIEHKH C MO3UIUH
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00yJarOIINXCS: CHOCOOHOCTH CaMOCTOATEIHLHO TPHOOPETATh HOBBIC
3HAHUS 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaIW3a y4eOHOW U
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUYECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIONMINXCS ACCOITUATHBHOTO U JIOTHUECKOTO
MBIIIUICHHS, HAOJI0IaTSIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IJIAHUPOBAHUH U TPOBEACHHH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B  TI'yMaHHUCTHYCCKOU
HANpPaBICHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TJIO0ATBHBIX MPOOJIEM
paIOHAIBHOTO MPUPOIOIIOIE30BAHNUS, TTOTIOTHEHHS YHEPTETUICCKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHHS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe IPHOOPETCHHUS OIbITa
UCIIOJb30BAaHUS TOJIYYCHHBIX 3HAHWHM IS MPUHATHS TPaMOTHBIX PEHICHUA B
CUTYaITUAX, 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 oOmero odpasoBaHus, cocraBisieT 68 acoB: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOi XMMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHMYecKUMX BemiecTB. lomoisorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

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

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHMsS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpraHMYeCKHX BEUIeCTB, HAONIOJACHHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psan. Meran u sTtaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakiuuu 3aMelleHus] U TOpPEHUs), HAaxOXKJIEHUE B MPUPOJE, MNOJyYEeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHI psii. DTUIIEH U MPONMIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUAPATALMH, OKHUCICHHUS U
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, FTOMOJIOTUYECKUM psifl. ALIETHIICH
— MPOCTEHIINHA NpPeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE HU
XUMUYECKHE CBOMCTBA (pEaKkLUMM T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHus), NOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QpuU3MYECKUEe U XMMHYECKUE CBOMCTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE 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. KamMeHHBIN
yroJib U IPOAYKTHI €r0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIoreHONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYEHHE ITUJICHA

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 UCXOJHBIX BEILIECTB WJIH MIPOJYKTOB PEAKIUN).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOJ W 3TAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHE CBOWMCTBA (peaklUMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. 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
MeTalllaMH, KaueCTBEHHas pEakUus Ha MHOIOAaTOMHbIE crHpThI). JleiicTBue Ha
opranusM yenoseka. [Ipumenenne riauueprutaa U dTUIICHITTUKOJIA.

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

Anbaeruapl U kemowuwvl. DopManblerui, aleTalbJICrujl: CTPOCHHUE,
(¢u3nYecKue U XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KaueCTBEHHBIE PEAKINN), [IOJyYECHUE U IPUMEHEHUE.

OIHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue /Ui Kinacca KUCIOT, peakuus 3TepuduKanum), NojJydyeHue U NpUMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICUIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucIOT. [uaponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonrcaxapupl). [Jr0Kko3a — MpocTeHInii MOHOCaXapwI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuiom Menu(ll), okucinenne ammuadyHbIM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHUE,
ounosiornueckas poiab. Dorocunte3. OpykKTo3a Kak U30MEP TIIFOKO3bI.

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/ICHNEe, HAONIOJCHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmemm(Il), B3amMopeicTBHE Kpaxmaia ¢ HOAOM),
IIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOIO BEMIECTBA WJIM MPOJYKTa PEAKIHNH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WIHM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe riuiuHa). buonorundyeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu b

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpHYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYpAallKsl, KAUeCTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEIIECTB U UX IMPEBpaIlCHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus O€IKOB MpHU
HarpeBaHHM, IBETHBIC PEaKIIUU OEITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALIUN, CPEAHAS MOJICKYJIsIpHAS
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB U MX IPEBPALLCHUIA:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanmmsannst MEXIIpeIMETHBIX CBA3EH MPU M3YUYCHUH 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: SIBJIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHs, aHaJu3, CHUHTE3, KiacCu(UKaMs, MepHOJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: Mmarepus, DHEpPrus, Macca, aroM, DJIEKTPOH, MOJIEKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUUHHBI U €AMHUIIBI 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.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XXMM HA BA30OBOM YPOBHE CPEJHETO OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJbTaTaM OCBOCHHUS
00yYaloIMUMUCAd TpOrpaMM CpeaHero ooOmiero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMEeTHbIM M NOpeAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM s
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHUsl SIBISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TMOJXOJOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHEro
oO1rero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TpakIaHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPE/IEICHUIO;

HaJU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJULINA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaromuxcsi PyKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU I€JI0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HAJIMYME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMyd POCCHUUCKOTO TPaKJAHCKOTo OOIEeCTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  IIpoleccaM
CaMOIIO3HAHUsS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarmuxcs.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON NESITeIbHOCTH
oOyyJaronuxcsi Mo peaausalii IPUHITHIX B OOIIECTBE IIEHHOCTEW, B TOM YUCIE B
YacCTH:

1) rpamaaHCKOTrO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IMO3HABATEJbHBIX 3aJa4, BBHIMNOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIINTAHUS:

LIEHHOCTHOIO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUSI TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUN, KPOMOTIUBBIX OKCHEPUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEIECHNS;

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

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOUX TOBapHIIEH C
MO3UILIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME IOCIEACTBUN 3THUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pu3mdyeckomy u
IICUXUYECKOMY 370pPOBBIO;

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

NOHUMAaHUS LEHHOCTHM MNPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HaHUS MOCJIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JpYruX BHUAAX
NEesTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUI0 npodeccuil pa3auyHOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 10 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

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

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

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

MOHUMAHUSL TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

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

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
IPUPOTHON Cpelie, YMEHHsS TPOTHO3MPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa JEATETbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJACOJOTUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

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

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[JaHUU 1IEIOCTHOTO
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 UYEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUH YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOrO 4YiEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHUMAaHUs CYLIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTy9aeMbIe 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUA 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 HCITOJIb30BaTh XUMHUYCCKHAE 3HAHUS IS
penIeHus mpo0OJIeM B peabHBIX KU3HCHHBIX CUTYAITUX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH 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) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcciaeA0BaHne, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbBIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHblE PE3yJAbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMHU
IEUCTBUSIMHA.

OsBJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

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

ONPENENATh LIENU JCSATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

HCTOJIb30BAaTh MPH OCBOCHWHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
BBIJICJIATh XApAaKTEPHbIC MPU3HAKU TMOHSATHM U YCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS Il OOBSICHEHUS OTAEIBHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIaCCU(PUKAUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE pPaCCyKI€HUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU U INPOTHBOPEUHS B PAcCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIIFOUEHHUS;

IIPUMEHSATH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — INpU pElICHWH Y4YEeOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3azad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

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

(GbopMyIMpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHpPOBAHUS TUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IeHHS ¥ BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3aJay, IIPUMEHEHHUIO PAa3IMYHBIX
METOZ0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
NOMyJISIpHAsl 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 MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpejAcTBa Npu padoTe C
XUMUYECKON uH(poOpMalMeil: NpPUMEHATh MEXIpeAMEeTHbIe ((U3ndyeckue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ AHUANOra W/WUiu
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJHEHUHU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOM pabOThl MO HCCIIEOBAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealn3alui YYeOHOro MpoekTa u (OpMyIHpOBaTh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHMS NO3ULUN B
X0J1e 00CYKIeHHSI © 0OMEHA MHEHUSIMHU.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroputM 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.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

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



opupoAsl, B  (QOPMUPOBAHMM MBILUIEHHS W KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIM4e€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U NPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMMYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIue TMOHATUS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKeJeT, (PYyHKIMOHANbHAi TIpyIIIa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJIOTUYECKUNA DAL, TOMOJIOTH, YTIE€BOAOPOIBI,
KUCJIOPOJX ¥ a30TCOACpXKalue COECIUHEHUsS, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IIOHUMAaHUSA MPUYUHHOCTU U CHUCTEMHOCTH XUMHYECKUX
SBJICHUH, (AKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, MOIYYEHUU U
0€30MacHOM HCIOJIb30BAaHUN BaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEJI0BEKa;

c(hOpPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
YCTaHABIMUBATh UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHHUU COCTaBa, CTPOCHMS U IIPEBPALLCHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX  PEaKIHUH,
U3rOTABIMBATh MOJECIU MOJIEKYJ OPraHUYECKUX BEIIECTB I WUIKOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJICKHOCTh H3YyUEHHBIX
OPraHUWYECKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEAEIEHHOMY
KJaccy/Tpynmne coeAuHeHui (yIiIeBOIOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb HMM Ha3BaHHS 10
cucremarnueckoil HomeHkinatype (IUPAC), a Takxe NpUBOIUTH TPUBHAIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITWIIECH, MPOMNMWIEH, alleTUJIEH,
STUICHIJIUKOJb, TIUIEpUH, (HEeHod, (popManbAerul, aneTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAsI KUCJI0Ta, IJIF0K034,
dpyKTO3a, KpaxMas, LeIi0103a, IIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEsATh BHIbl XUMHUYECKOH CBSI3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



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

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTAaHOJ], STUJICHIJIUKOJb,
IIIMLIEPUH, (EHOJI, aleTalbJIeruja, MypaBbUHAsi M YKCYCHas KHCIIOTHI, TJIIOKO03a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIHil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOIHBIA Ta3, Yyrojb), CIHOCOOBI HUX MEPepadbOTKH U
MPAKTHICCKOE TIPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTa
peaklMu IO W3BECTHBIM 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 SBJICHHUM (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
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 IMpaBHiIa 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
TWJIEHAa M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUYECKHUX
BEILIECTB, JIeHaTypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYJOBaHUEM, TIPEIACTABIATh PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIUpPOBaTH BEIBOIBI 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
ONAaCHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OMNPEIEIEHHBIX 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 JOCTYMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUM;

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

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos JICKTPOHHBIE
HanmeHnoBaHme pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrtpoabnbie IIpakTnueckmne
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Paspnen 2. Yriaesogopoasl
2.1 [IpenenbHbIE yIiIeBOAOPOALI — AJKAHBI 2
’ HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 |
aJIKa/IN€HbI, aJTKUHBI
23 Apomarnyeckue yrieBoJopOIbl 2
54 ITpupoHbIE HCTOYHUKH YIIIEBOJOPOOB U 3 1
UX mepepaboTka
Hroro no paszneny 13
Pasnen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHNs
3.1 Crnuptsl. deHon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1

CrnoxHble 3¢upbl

33 VrneBoasl 3 1



Hroro no pazneny 13

Pasnen 4. AzoTcoaepxxamye opraHu4ecKue coeJMHeHus1

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3
Uroro no pazneny 3

Paspnen 5. BbicOKOMOJIEKY ISIpHBIE COCIMHEHUS

5.1 [Tnactmaccel. Kayuyku. BonokHa 2

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34



IHOYPOYHOE IINTAHUPOBAHHUE

CBOUCTBY

10 KJIACC
KonnyecTBo yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcsbl
[Ipenmer opraHn4ecKoi XUMHH, €€ 1 bubnuoreka [JOK
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE https://m.edsoo.ru/ff0d210c
Teopust CTpOEHUS OPraHUYECKUX
coeqnuennii A. M. bytieposa, eé 1 buGnnorexa [IOK
- V- DYTICpOBa, https://m.edsoo.ru/ff0d210c
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KiaccuPpuKauu
OpPraHUYECKUX BEILIECTB.
Homenknarypa (cucremaruueckas) u 1 bubmmorexa [IOK
yP https://m.edsoo.ru/ff0d210c
TPUBUATILHBIC HA3BAHMS OPTaHUYECKUX
BEILIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnunorexa [JOK
TOMOJIOTUYECKUH P https://m.edsoo.ru/ff0d210c
MeraH n 3TaH — npocTenue | bubnuoreka [JOK
NPEACTABUTENIN AIKAHOB https://m.edsoo.ru/ff0d210c
AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bubmmorexa [TOK
' P ’ https://m.edsoo.ru/ff0d210¢
OTUJEH U NPONUIEH — IpocTeiine 1 bubnuorexa LIOK
NPEACTABUTENHN AJIKEHOB https://m.edsoo.ru/ff0d210c
[IpaxTuyeckas padora Ne 1.
«Ilomydenue 3TuIEHA U U3yYECHHUE €TO 1 1


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

10

11

12

13

14

15

16

17

18

Ankanuensl. bytaauen-1,3 u
MeTunoyTanuen-1,3. [onyuenue
CUHTETUYECKOTO KayuyKa U pe3HHbI

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUHN PAI.
AneTuieH — npocTermumn
IIPEICTaBUTEND AJIKUHOB

Boruncnenus o ypaBHEHHUIO
XUMHYECKON peaKIiu

ApeHbl: 6€H30J1 ¥ TOTYOIL.
ToKCHYHOCTH apEHOB

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

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

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

KontponbHas padoTa mo pasaeny
«YTIEeBOAOPOIBI

HpeI[GHI:HLIe OJHOATOMHBIC CHI/IpTI:IZ
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b

MHoroatoMHbI€ CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLCPHUH
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@DeHOJI: CTPOCHUE MOJIEKYJIBI,
(u3nuecKre u XUMUYECKUE CBOMCTBA,
IIpUMEHEHNE

Anpnerupl: GopmManbaerua u
aleTanbJIeruy. AueToH
OAHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbHHAs U
YKCYCHast

[IpakTuueckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI,
KaK MPEeJCTaBUTEIN BBICIINX
KapOOHOBBIX KHUCJIOT

Mp11a KaK COJU BBICIIMX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC JIeHiCTBHE

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

XKupsl: rTUIPOIN3, NPUMEHEHHE,
O1oJI0rMYecKast poiib )KUPOB
YrneBoabl: cocTaB, KilaccuPUKaIus.
Baxxneiiue npeacTaBUTeNu: TIII0K03a,
bpykTo3a, caxaposa

Kpaxman u nemnono3a kak
MIPUPOIHBIE TIOTUMEPHI
Kontpoinbnas paboTa mo pazaeny
«Kucnopoaconepx aine
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OpTraHUYCCKUC COCIUHCHU
AMMWHBI: METUJIAMHUH W aHWJINH

AMUHOKHUCIIOTHI KaKk aM(QOTEepHbIE
OpraHMYECKHUE COCTUHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuab

benku kak npupoiHbIE
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN

OCHOBHEBIE MCTOJbI CHHTC3a

BBICOKOMOJICKYJISIPDHBIX COCJIMHEHMH.

[InacTMaccsl, Kay4yKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

» Xumus, 10 xknacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I111eCcTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/ff0d210c



