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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit deneparnuuy», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydyeOHOro mpenMera «XUMHS» B 0Opa3oBaTEeNbHBIX Opranu3anusx Poccuiickoii
Qdenepanuy, peaqu3yOIIMX OCHOBHBIE 00pa3oBaTElbHbIE MIPOrpPaMMblL, U
OCHOBHBIX TONOXKeHUN «Crparernn pa3BuTus BocnuTanuss B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl 10 XUMHUHU, K OINpPEAEICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHs 00ydaroUIMXcsi CpeicTBaMu
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHUentyanbHble noioxenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3allvM, SBJISIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>)KHT 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
YEeJIOBEKa, a TaKXe OSKOJOTHMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M NpPUPOAHON cpene. Peanusyercs 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 HAayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBl U B MaTe€pUaIbHOW >KU3HU OONIECTBA, a TaKkKe C YUYETOM
o0Imux 1ened W TPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoit denepanum.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPaeT OCOOYIO0 POJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUHM HOBOM 0a3zbl MaTepUaNbHON KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALlMOHAIEHOTO HAYYHOTO MBIIUICHUS,
B CO3[]aHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIleM MUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OpPMUPYETCS B XMMUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aMMOJECUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTajia
HEOTHEMJIEMOM YaCThI0O MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIECITHOTO
TpyJla ¥ >KM3HU KaxJa0oro wieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjeHa Ha pelIeHue
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA — ChIPHEBOI,
IHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3I0POBbSI.

B coorBerctBUM ¢ 0O0mMMMH TEMSIMH W TNPUHIUIAMH CPEIHETO OOIIETO
obpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
W3YUYCHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COIMyMa, MPOJOHKEHUS
00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpPraHWYecKas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
oprannueckoil xumuu. GopMUpOBaHUE JAHHOW CHCTEMBbI 3HAHWU NpPHU U3yYEHUU
npeaMera oOecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckas Xumus» cpopMupoBaHa B MpoOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K U3Yy4YeHHI0 y4eOHOro wMarepuaia © OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsSIX. Tak, B Kypce OpPraHMYEeCKOM XHUMHHU BEIIeCTBa
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCAMHEHUI, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IpeAcTaBlieHUd O cTpoeHuu BemecTB. CBeleHUS 00 HU3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PAa3BUTHHU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIWHEHWN. B Kypce OpraHM4eckol XWMHUU TNOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAILHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN PEaKIIUH.

[logq HOBBIM YyIJIOM 3peHHUss B HpeaMeTe «XuUMHS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJACHUS O BEIIecTBaX U
XUMHUYeCcKol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» 00yYaroUuMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULNUH,



Iy0Xe TOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMH 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 MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIMUMH KYyJIbTYpOJIOTUUECKUNH W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHHUIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW W IPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXXEHUSI K IIPOIIECCY
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUNU XUMHH, TTIOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHUS 3HAHWUW, pENICHUS WHTCIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B nenom coaepkanue yueOHOTO
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHSA  M3Yy4YEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
dbunocopckux ujaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPTaHWYECKOrO0 U
OpPraHUyYecKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SIBICHUM MYTEM OJKCIEPUMEHTA U
pelieHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMu H  TEOPETUYCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTHUUYECKUX Mpobiiem, a
Takke MpoOseM cOepeXeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMS HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nnane pemieHus 3agady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHI
0o0ydJaronuxcsi TPUHATBIE TPOTPAMMON MO XHWMHHM TIOJIXOJBI K OIPEICICHHUIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAUYCHHE s
pPa3IUYHBIX BHUJOB JEATEIBHOCTH: pelIeHUus] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaLK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOLIEH Ba)kKHOE€ MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIEro 00pa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOM XapaKTepUCTUKHU I1IeJIe H3y4YeHUs MpeaMeTa HampaBICHUEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJAaCTH 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 AaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEJISAMH H3YUYCHHs TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBISAIOTCSA:

e (opmupoBaHWE CHUCTEMBl XUMHUYECKUX 3HAHWUU KaKk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble TOHATHS, (PyH/IaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHUE CYIIHOCTH AOCTYITHBIX
00001IeHNI T MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHUYECKUX peaKlHi, HEoOXOAMMBIX [UIsi 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, COOJIOJIEHUEM TPaBHII
6e30macHOro oOpalieHus ¢ BelleCTBaMHu.

Hapsity ¢ aTuM, copepkareibHasi XapaKTepUCTUKA LIeJIed U 3a7a4 U3yUYeHUS
npeaMeTa B mporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU NPUOPHUTETAMHU B CUCTEME CpeaHero ooiero oopazoBanus. CeroaHs B
NpernojlaBaHu  XUMHH B OONbIIeld  CTENEeHH OTHAETCS  MpEeArouYTeHUE
PAKTUYECKONM KOMIIOHEHTE COJAepKaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHHMKA 00I€00pa30oBaTEILHON OpraHU3allvK, BIAJCIONIETO HE
HA0OpOM 3HAHWW, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U NMPUMEHEHUS UX B PEAIbHOM JKU3HU
JUTSL peLICHUs] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mnpu u3yueHUHW ImpeameTa «XUMUS» JOMHHHPYIOIIEe
3HaUYCHHUE MPUOOPETAIOT TaKUE 1IEJIU U 3aJ]a4H, KaK:

azanTanys OOy4YaroIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MU,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMHU M HX
MPUMEHECHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAUYEHUE JI1 Pa3JUYHbIX BHUJIOB
NEeSTEeNBHOCTU: PelIeHUs MpoOJeM, MOUCcKa, aHaIu3a U 00paboTKK MH(POpPMALINH,
HEOOXOJIUMBIX [IJII TPUOOpPETEeHHsS OIbITa JESITEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHUHU, a TaKXKe IS OIEHKH C MO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00YJArOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO TPHUOOPETATh HOBBIC
3HAHUS 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH IMMOTPEOHOCTSMHU, UCIIOJIb30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaIW3a y4eOHOW U
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUIECKOTO COJICPIKAHNUS;

(opMHUpPOBaHKE U Pa3BUTHE Y 00YJAIONMIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIIUICHHS, HAOJI0IaTSIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IJIAHUPOBAHUH U TPOBEACHHH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTAaHWE Y OOyYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TJIOO0ATBHBIX MPOOJIEM
paIoOHAIBHOTO MPUPOIOIIOIE30BAHNS, TTOTIOTHEHHS SHEPTETHICCKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHHS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
UCIIOJIb30BAaHUS TTOJIYYCHHBIX 3HAHWHM I MPUHATHS TPaMOTHBIX PEHICHUH B
CUTYaITUSAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOoM mmaHe cpemHero ooOmero oOpa3oBaHHS NpEAMET «XUMUS
0a30BOr0 YpOBHS BXOAMT B COCTaB MpeaIMETHOH o0sacTh «EcTecTBEeHHO-HAYYHbBIE
IPEIMETHD».

OO11ee Yrcio 4acoB, OTBEAEHHBIX I U3YUYCHHS XUMHUHU, HAa 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 XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, e€ 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 HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYeCKHX BEUIeCTB, HAONIOJACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psan. Meran u sTtaH —
IpocTellne MNPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOpPEHHs), HAXOXKJIEHUE B TMPHUPOJE, IOIYyYEHUE WU
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHM psii. DTUIEH U MPOMMIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMHU, OKHUCICHUS 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, FTOMOJIOTUYECKUM psifi. ALIETHIICH
— MPOCTEHIINHA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkLUHMH T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEHUs), NOJyYEHUE U IPUMEHEHUE.

Apensl. bensoin: coctaB, crpoeHue, QpuU3MYECKUEe W XMMHYECKUE CBOMCTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMeHeHue. Tonyon:
cocmas, cmpoenue, ¢uzuveckue U  XuMuueckue  ceoucmea  (peakyuu
2anN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyeHue u npumenenue. TOKCUUHOCTH



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

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

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IPEBpALICHUIL:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOIB», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, POBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE ITUJICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WM NPOAYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOJAHBIX BEILIECTB WIN MIPOJYKTOB PEAKIUN).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOJ U JTAaHOJN: CTPOECHHUE,
bu3nueckue M XHUMHYECKHE CBOMCTBA (peakUMH C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbpl€  COUPTBL. OJTWIECHTJIMKOIb W  T[JIMUEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ILIEIOYHBIMHU
MeTallaMH, KaueCTBEHHas pEakUus Ha MHOIOAaTOMHbIE crupThl). JleiicTBue Ha
opranusM yenoseka. [I[pumenenne riauueprutaa U dTUIICHITITUKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts (penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopManbleruil, aleTalbJIerujl: CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peakuud OKHCICHHUS W BOCCTAaHOBIICHUS,
KaueCTBEHHBIE PEAKIIUN ), [IOJyYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpefesibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKanum), nojaydyeHue U MpUuMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KHUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE ICHCTBUE.

CrnoxkHble >(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrneBompl:  cocTaB, KjacCH(UKAIMS ~ yriaeBOAOB (MOHO-, JH- U
nonrcaxapupl). [Jr0Kko3a — MpocTeHInii MOHOCaXapwI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuiom Menu(ll), okucinenne ammuadyHbIM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJE, 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 M3Yy4YEeHHUs BELIECTB W MX IMPEBpaAICHUI:
pOBe/IeHNEe, HAONIOJCHHE W OMHCAHHWE JEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIMUIIEPUHA C
rugapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemm(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEICHNE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

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

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOICTBA aMUHOKHUCJIOT (Ha mpumepe riuiuHa). buonoruyeckoe
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 W X 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, CTEIEHb MOJUMEPU3ALIAN, CPEAHSAS MOJIECKYJIsIpHAS
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJIbl M3y4YEHHUs BELIECTB W MX IPEBpAILCHUIA:
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.

OO0111Ke eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUNOTE3a,
3aKOH, TEOpHs, aHaJu3, CHUHTE3, KiacCu(UKaMs, MepHOJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEeKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeEJO, 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 M CHHTETHYECKHX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalmMUMUCId TpOorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoll OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCSI CUCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TOAXOJ0OM B CTPYKType
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHMUS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

OCO3HaHHE OOYYAIOIUMHCS POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOONIPEICIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE IJIaHBbI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITa ITO3HABATEIILHOW W TPAKTUYECKON NESITEIbHOCTH
00ydJaronuxcst Mo peaau3al MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM UYUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

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

NPEACTABICHUS O COLUMAJbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M MO3HABATEJBHBIX 3a7ay, BBIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E Pa3IN4YHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIINTAHUS:

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 0OJACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPEe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUH, KPONOTIUBBIX SKCIEPHUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

WHTEpECa M MO3HABATEIbHBIX MOTHBOB B IIOJYYEHHH M TMOCIEIYIOLIEM
aHayM3e MH(OpPMALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEACHUS;

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
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME NOCIEACTBUN ATHUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl LEHHOCTEH 370poBOoro u Oe3omacHOro oOpas3a JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pU3MdYecKoMy U
IICUXUYECKOMY 370POBBIO;

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

NOHMMAaHUS LEHHOCTHM TNPAaBWI HHJIWBHUAYaJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

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

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JPYrUX BHAAX
NEesTENbHOCTH;

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



MHTEpeca K MPaKTUYECKOMY M3Yy4YeHUI0 npodeccuil pa3auyHOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
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;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

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

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIUIMX Bpel OKPYKaIOLIEH
IPUPOTHON Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATETbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH 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
GbopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOIEeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXKHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYpPbl, PEIICHUU TJI00ATBHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SYHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUM YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOrO 4YiEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIBh30BATh



MOJTy9aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUNA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHH, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE Hay4YHbIX (DaKTOB W HMCIOIIUXCS MJaHHBIX C NI MOJyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BaTh XUMHUYCCKHUE 3HAHUSA IS
penIeHus mpoOJIeM B peaTbHBIX KU3HECHHBIX CUTYAIUsX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEphIBHOMY OOpa3oBaHUIO W
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) OOIEHAYYHBIC MOHITHUS, OTPaKArOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIMUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcciaeA0BaHne, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00YyYaroINXCs;
CIOCOOHOCTH o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC 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 JJOrHYecKHe TeCTBUSI:

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

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

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



UCTIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PAaKTOB U
SIBIICHUM;

BbIOMpaThb OCHOBaHWS M KPUTEPUM JUIS KJIacCU(PUKAIMM BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMM;

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

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU pElICHWH Y4YEOHBIX MO3HABATENbHBIX M IPAKTHUUECKHUX 3ajad,
IIPUMEHSTh HAa3BaHHBIE MOJENBbHBIE NPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaE€MBbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

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

(GbopMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
NO3HAHMUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3Bl MO IMPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IEHHS Y BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3aJay, IIPUMEHEHHUIO PAa3IMYHBIX
METO0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
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 NPUMEHATH PA3NHMYHBIE METOIbI MPU TMOUCKE U
oTbope wuHbOpPMANUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

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

UCIIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIAaE€MOU TeMbl B XOJ€ Uaora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEII0KEHHON 3a/1a4U;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOM pabOThl MO HCCIIEOBAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealn3aliil Y4eOHOro mpoekTa u (HOpMyIHpOBaTh BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHMS NO3ULUN B
X0/J1e 00CYKIeHHSI © OOMEHA MHEHUSIMHU.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroput™M JACHCTBUN MpuU
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ay, BhIOMpaTh Hauboliee
3¢ pexTuBHBIN €rnoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

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



npuponbl, B (HOPMHUPOBAHMHM MBIIUIGHUS H  KyJbTypbl JIHYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJOrM4e€CKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U NPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMMYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIue MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHAs
Macca, MOJISIDHBIM 00BEM, YIJIEPOJHBIA CKeleT, (PyHKIMOHANbHAA TIpyIIIa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJOTUYECKAN PAL, TOMOJIOTH, YTIE€BOAOPOBI,
KUCJIOPOX Y a30TCOACpXKalue COECIUHEHUsS, MOHOMEpP, IIOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNs); TEOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAHUSA MPUYMHHOCTU U CHUCTEMHOCTH XUMHYECKUX
SIBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUN BAXXHEUIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
YCTaHABIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U IPEBPALCHUN OPTAHUYECKUX COCIUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUM HCIHOJIB30BAaTh XHMUYECKYH) CHMBOJMKY JUIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
(GopMyn OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
U3rOTAaBIMBATh MOJCIN MOJIEKYJ OPraHUYECKUX BEIIECTB I WUIKOCTPALUU KX
XUMHUYECKOI'0 U POCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJICKHOCTh H3YyUEHHBIX
OPraHUWYECKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEAEIEHHOMY
KJaccy/Tpynne CcoeAuHEHul (YIrieBOIOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb HMM HAa3BaHUS 110
cucremarnueckoil HomeHkinatype (IUPAC), a Takxe NpUBOIUTH TpPUBHAIbHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPONMWIEH, alleTUJIEH,
STUICHIJIUKOIb, TIUIEpUH, (EeHod, (popManbAerul, aleTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IVII0K034,
dpyKTO3a, KpaxMas, LeIi0103a, IIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJIbl XUMHUYECKOW CBS3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



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

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTaHOJ], JTHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbUHAs M YKCYCHas KHCIOTBHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0J103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaAKIMil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

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

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB UJIM MPOAYKTOB PEaKIINH);

chOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH M3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaOt0IeHne, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBHIIa OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIOJHEHHIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN TUTAHUPOBATH W BBIONHITH XHUMHYECCKUI
IKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
TWJIEHA 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(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOMU
undopmaruu, IHTepHET U Apyrux);



chOpPMHUPOBAHHOCT,  yYMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECCKHU
1eaecoo0pa3Horo MOBEJASCHUS B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHX
BEILlECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHUu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBbSI: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XAMUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XMMUYECKUX

bopmyi.
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CUHTETUYECKOIO KayuyKa U PE3UHBI

AJKHMHEIL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH PS/I.
ALIETUJIEH — MPOCTEUIINIA
MpeACTaBUTENb AIKUHOB

Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuun

ApeHsl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHOB

I'eneTnyeckas CBs3b YTJI€eBOAOPOAOB,
NpUHAJICIKAIUX K PA3JIMYHBIM KJIaCCaM

[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIC HEPTIHBIC
ra3el, He()Th ¥ MPOIYKTHI €€ TIepepaboTKH
KonTponbHas pabora no pazaeny
«YTIIEBOAOPOIBD)

[IpenenbHbIe OTHOATOMHBIE CITUPTBHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b
MHOTr0aTOMHBIC CITUPTHI: ITUIICHTITUKOIIb
Y TIUICPUH

®DeHOoI: CTPOCHHE MOJICKYJIHI,
(u3nuecKre U XUMUYECKUE CBOMCTBA,
MIPUMECHECHHE

Anpaerusabl: GopMaIbaeTua U
aneTanpaeru. AeToH
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OnHOOCHOBHBIE NIPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U
yKCyCHast

IIpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHUCIOTBDY

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHBI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHCJIOT

Mpbi1a Kak cCOJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CroxHble 3(upbl Kak MPOU3BOHbIE
KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: runponus, npuMeHeHue,
Ouosiornyeckas posb KHUPOB

VYTneBosl: cocTaB, Kiaccuukanusi.
Baxneiimme npeacraBuTenu: TiI0K03a,
(dbpykTo3a, caxaposa

Kpaxman u nemntono3a kak IpupoHbIe
MOJIUMEPBI

KontponbHas pabota 1o pasueiy
«Kucnopoacoaepxkaiiye opraHn4ecKue
COEIMHEHMSD»

AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpFaHI/I‘-ICCKI/Ie COCIUHCHHUA, UX
ouosornyeckoe 3Hauenue. Ilentuast

benku xak npupoHbie



BBICOKOMOJICKYJISIPHBIC COCIUHCHU A

OCHOBHBIE TTOHSITHS XUMHHI

33 .
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUM.

[ImacT™Maccel, kKaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34






