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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHOM MPOTpaMMbI CpeAHEro oo1iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
obpazoBarenbHOoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzanusax Poccuiickoit deneparumy,
peaM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX IOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuo a0 2025
roga» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOIOB K pa3pabOTKe MpPOrpamMMmbl MO XUMHUH, K OMPEACICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOyUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbapie nojioxkeHus PI'OC COO o B3anMMO0OYCIOBICHHOCTH IlIeJeH,
COJIepKaHus, pe3ylbTaToB OOydeHHs W TpeOOBaHMI K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJly4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHOM  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEPIIAIOLIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, IMPUCYIIHX
LEJIOCTHOM CcHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO
U NpUpoAHON cpene. Peannsyercss xumuueckoe oOpa3oBaHHE OOydarolIUMXCs Ha
YPOBHE CpeIHEro o011ero 0opa3oBaHus CpecTBaMU Y4eOHOI0 peaMeTa « X UMHUS,
COJIEP’)KAHUE M TIOCTPOCHHE KOTOPOrO OIPEAEIIEHbl B IPOrpaMMe IO XHUMHH C
yuéToM creunuK HayKd XUMHH, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHaIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIMUIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpelHero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHAMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPaeT O0COOYIO poJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBILIUJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpe KaK O €IUHCTBE
OpUPOIBI M YeNOoBEKa, KOTopoe (OpPMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOThEMJIEMOI YacThl0 MUPOBOM KYJIbTYPhI, HEOOXOUMBIM YCIIOBUEM YCIIEIIHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOH, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM IS  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble  KypChl  —
«Opranuueckas xumus» U «OOImass ¥ HeopraHUdeckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHs KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOil HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npeaMeTa O0eCHeuMBaeT BO3MOXHOCTh PACCMOTPEHMsI BCEro MHOrooOpasus
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CUCTEMHOI'0 TOJAXOJa K U3YYEHHI0O Yy4eOHOro Marepuajna U OO0ycJoBIIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHUM  Ha  ONPEAENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKMX M  JJIEKTPOHHBIX
NpEeCTaBICHUN O CTpoeHUH BemecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIIeCTBax
JAIOTCA B Pa3BUTUU — OT YTJIEBOJOPOJOB /10 CIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenuHeHnd. B Kypce  OpraHM4ecKOd XUMHUU  TOJy4arOT  pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MepBOHAYATbHbBIC
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOI'O 00IEro o0pa3oBaHus
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOJ0JIOTMYECKUX TMO3UIINH,



rIy0Xe TOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIIMH OTOro 3aKoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTHUYECKUN WM TPUKIATHON Xapakrep. OTU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aWMOCBSI3M XHMHUU C JIPYTUMHU HayKaMH,
PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MIPAKTUYECKOU JIESTEIHLHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX NPUIOKEHUN XUMHUH, IOMOTA0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX TMpOoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH UH(POPMAIUIO U PUMEHSTH €€ JIJIsl OMOIHEHUS 3HAaHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
IEJIOM COZIepKaHue Y4eOHOro mpeamera «XHUMHsS» JaHHOTO YPOBHSI M3YyYEHHS
OpPHUEHTHUPOBAHO Ha (HOPMHUPOBAHUE y O0YJAIOIITUXCSI MUPOBO33PEHUYECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh MPUPOIHBIX ABICHUHN MMYTEM SKCTIEPUMEHTA
U PEIICHUS MPOTUBOPEUYUl MEXJTy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke Mpo0seM cOepeKeHUs] IHEPTEeTUIECKUX PECYPCOB, ChIPbsI, CO3JJaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU TOAXOAbI K OMPEIEICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUI, UMEIONINX 0a30BOE 3HAUEHUE TSI PA3IMYHBIX
BUJOB JIEATEIBHOCTU: pELIEHUs NpoOsieM, IOMCKa, aHaiu3a H 00pabdOTKu
uHboOpMaIi, HEOOXOAMMBIX [JIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIETroO
o0pa3oBaHusl, TaK U HA YPOBHE CPEJAHEr0 OOLIEro 0Opa3oBaHus, PU ONpeIeICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LIeJIed H3y4YeHUs NpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMUYECKOM HAayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATENbHOCTA YEJI0BEKa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TVIABHBIMM ILEJISIMU W3Y4YEHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IIeHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH HX
pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX pPEeaKIIUN, HEOOXOIUMBIX JUIsl PUOOPETEHUs YMEHUN
OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTHU, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHMEM XUMHYECKOrO0 JSKCIIEPUMEHTa, COOJIOACHUEM IpaBuUil
0e30macHOro OOpalIeHusl ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
IpeaMeTa B MIPOrpaMMe M0 XMMUH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmiero oOpa3oBanus. CeromgHs B
IpEernoJaBaHUK XMMUU B OOJIBIIECH CTENEHH OTAAETCS MPEANIOUYTEHNE TPAKTUYECKON
KOMIIOHEHTE COJIep>)KaHUsl OOy4eHMsl, OPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTEeIbHON OpraHW3alliM, BIIAJCIONIEr0 HEe Habopom
3HaHUU, a (PYHKIMOHAJIBHOM TPaMOTHOCTHIO, TO €CTh CHOCOOaMU U YMEHUSMHU
AKTUBHOIO MOJIYYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOW KU3HM JJIs1 PEIICHHUS
IPaKTUYECKUX 33/1a4.

B cBsI13u ¢ 3TUM NpU U3y4EHHUH IIpeIMeTa «XUMUS» JOMUHUPYIOILEE 3HaAYEHUE
NpUOOpETAIOT TaKUE LIETHU U 3a/1a4H, Kak:

aganTamys 0oO0y4arolMXcsl K YCJIOBHUSM JIMHAMHUYHO Pa3BHBAIOLIETOCS MHUPA,
dbopMHUpOBaHME  HHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  T[OTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHUEM;

dbopMupoBaHue 'y 0Oydarouuxcsli KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE I Pa3IMYHBIX BUIOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOJIUMBIX JJISl IPUOOPETEHUS OTIbITA JEATENbHOCTH, KOTOPAs 3aHUMAET BayKHOE
MECTO B NO3HAHMM XHWMHH, a TaKXKE ISl OLEHKA C MO3ULMI 3KOJIOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX ITPOLIECCOB HA OPraHU3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIIEKTYalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH 00y4YarIIMXCs: CIOCOOHOCTH CAMOCTOSITENIHHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMupOBaHUE U pa3BUTHE Y O0YUAIOLIUXCSA aCCOIMATUBHOIO U JIOTHYECKOI0
MBILIUICHUS1, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MNPOBEAECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOU
HANPABJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUH TJIOOATBHBIX MpoOiIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW JJIsI MPUHATHS TPAMOTHBIX pPEHIEHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0nacTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee yncI0 YacoB, OTBEAEHHBIX IJIsl U3yYEHUs] XUMUHU, Ha 0a30BOM YpOBHE
cpemHero odiero oopazoBanus, coctaiseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKON XUMUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYeCKUX BelecTB. lomonorus, wu3zoMepus. XuMHAYECKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIIUX MPEICTABUTENIEH KIIACCOB OPIraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HAKOMJIEHHUE € 00pa3liaMHi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKHX BELIECTB IMpHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHUs] U TOPEHHUs), HAXOXKIECHWE B IMPHUPOJAE, IOIYYCHHE MU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEMIIMKA NPEICTABUTENb AJKMHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyUeHHE W MpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu

cAJIOCEHUPOBAHUA U Humpoeaﬂuﬂ), nojiydeHue u npumMeHerue. TokcHUYHOCTB dPCHOB.
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['enernueckas CBA3b MEXAY YIJIEBOAOPOAAMHM, MPUHAICKAIMMUA K PA3IUUHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMHUYECKUM, KaTamuTudyeckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3YYE€HHs] BEIIECTB M HUX MpEeBpaIleHM:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KaAy4yKOB U pe3uHbI, Kojutekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Beluncnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOT'O BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINN).

Kucaopojaconep:xamue opranu4eckKue coeTuHeHUs

[IpenenpHble OMHOATOMHBIE CIOUPTHL. METAaHOI W DJTAHOJN: CTPOCHHE,
bu3nMUecKkue M XUMHUYECKHE CBOMCTBa (peakIMu C aKTUBHBIMH MeETaJllaMH,
rajoreHoBOJOpOJaMU, TOpPEHHE), NpUMEHEHUE. BOJIOpOoaHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHoIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaroMHbl€  COUPTHL. ODTWICHIJUKOAb W  TJIMIEPHH: CTPOCHHE,
bu3nMYecKue W XHUMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO IICIIOYHBIMU
MeTajlaMy, KayeCTBEHHAsl peakiisi Ha MHOIroaToMHble crnupThl). JlelicTBue Ha
opraHusM yenoBeka. [I[pumeHeHre riaunepruHa U STUIECHTJIMKOIS.

deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpManpIeryll, alUeTAIbICIUA: CTPOCHHUE,
bu3ndecKkre U XMMUYECKHE CBOMCTBA (pEaKkIMU OKHUCICHUSI U BOCCTAHOBIICHMUS,
KaueCTBEHHbIE PEAKIINH), TOJTyYCHUE U IPUMEHCHHE.

OHOOCHOBHBIE MPEEbHBIC KApOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAS
KHUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakius 3Tepudukaium), mojydeHue u npumeHenue. CtreapuHoBas
U OJIEMHOBAasl KUCJIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX KHCIJIOT. Mblia
KaK COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEEe JSUCTBUE.

Cnoxnbie >(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [‘maponus
cioxHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xxupos. buonornyeckas
pOJIb KUPOB.

VYrneBoawsl: cocraB, KjacCUUKAMs ~ yriaeBogoB  (MOHO-, JHU- U
nonucaxapujibl). ['1roko3a — npocTeliii MoHOcaxapui: 0OCOOCHHOCTH CTPOEHUS
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MOJIEKYJIbI, PU3UYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIECTBUE C THIPOKCHIOM
meau(1l), okucienrne aMmMruayHbBIM PacTBOPOM oKcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03bI), HAXO0XKICHHE B IPUPOJIE, TPUMEHEHUE, OMOIOTHYecKast Polb.
®dotocunTte3. pyKTo3a Kak U30MEp TIIHOKO3BI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJCHNEe, HAOIIOJICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcunom Mmenu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJUIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummoneicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMHM MO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHudecKkue coequHeHuss. Gu3ndeckue u
XMMHUYECKHME CBOMCTBa aMHMHOKHMCJIOT (Ha mnpuMmepe IMiuHA). buomoruuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX MPEBpAILCHUIA:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEPUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BEUIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIUX ECTECTBEHHO-
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HAyYHBIX MOHSATHHA, TaK W TIOHATHH, SBJSIONIUXCS CUCTEMHBIMH JUIS OTACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, KiIacCU(UKAIMs, MEePUOIUIHOCTD, HAOIIOJICHHE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wMaTepus, OHEprus, Macca, aToM, OJJIGKTPOH, MOJeKyJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPEnapaThl, MaTEPHAIbI U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.
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I[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHNUN HA BA3OBOM YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHNUA

JIMUHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBnmuBaeT TpeOOBAHMUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMUCS MPOTPaMM CPEIHETOo OOIero
oOpa3zoBaHusg (JTMYHOCTHBIM, METANpPEIMETHBIM M IIpeAMETHbIM). HaydHOo-MeToanyeckodl OCHOBOM ISl pa3paboTKu
IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS MPOrpaMM CpPEIHEro OOIIero oOpa30BaHMS SIBJISETCS CUCTEMHO-/IESITEIbHOCTHBIN
ITOJIXOJI.

B cooTBeTCcTBUY C CHCTEMHO-IESITETLHOCTHBIM TMOJIX0J0M B CTPYKTYPE TUYHOCTHBIX PE3Y/IbTaTOB OCBOCHUS IIPeaMETa
«XuUMHUS» Ha YPOBHE CPEAHEr0 00Iero 00pa3oBaHMs BBIACICHBI CICAYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMUCSA POCCUMCKONW TpaxAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETILHOCTH U CaMOOIIPE/IETICHHUIO;

HaJIMIMEe MOTUBAIIMHU K 00yUCHHIO;

IIEJICHATIPABIICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX
Tpaauiuii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEU JEATEILHOCTU IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, IMIPUCYIIUMH 1IETOCTHON CUCTEME XUMHYECKOTO 00pa30BaHMUSI;

HaJIU4Me MIPaBOCO3HAHUS IKOJIOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE Pe3yJbTaThl OCBOEHHUS MpeaMeTra «XHUMHS» JOCTUTAIOTCS B €IMHCTBE y4eOHOM M BOCHHMTATEIbHOMN
NESATeTbHOCTU B COOTBETCTBHHM C T'YMAaHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIECHHOCTSMH U
ujeanaMd POCCHUHUCKOrO TPaKJIAHCKOTO OOIIECTBA, MPUHATHBIMH B OOIIECTBE HOPMaMH MW TMpPaBWIAMHU ITOBEICHHS,
CIOCOOCTBYIOIIMMH MPOLIECCAM CaMOMO3HAHUS, CAMOPA3BUTHSI U HDABCTBEHHOI'O CTAHOBJICHUSI TUYHOCTH O0YYAIOIIUXCS.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMETa «XUMUS» OTpakaroT c(hOPMUPOBAHHOCTh OIBITA MO3HABATEIILHOU U
MIPAKTHUYECKOM JEATETLHOCTH 00YUYaIOIIMXCS IO pean3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS O0YYarOUMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSIIKY;
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MPEACTaBICHUS O COIMAIBLHBIX HOPMAaX U MPaBHIaX MEKJIMYHOCTHBIX OTHOIIEHUN B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHN NEATEIbHOCTH MPH CO3/IaHUU Y4EOHBIX MPOEKTOB, PEUICHUU Y4YEOHBIX U
MO3HABATENbHBIX 33/1a4, BBIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI PYTUX MPU aHAIU3€ Pa3IUUHbIX
BUJIOB Y4E€OHOU JI€ATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMA

[EHHOCTHOI'O0 OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIIE/IUI0 OTE€UECTBEHHON XUMUU;

YBa)KCHUS K MPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUM M MPAKTHUUECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTUXKEHUS HAYKU €CTh Pe3YyJIbTaT IJTUTEIbHBIX HAOII0IEHUH, KPOIIOTIMBBIX SKCIIEPUMEHTANBHBIX MTOUCKOB, MOCTOSIHHOTO
TpyJa y4EHBIX U MPAKTUKOB;

WHTEpEeCa W TI03HABATEIbHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOIMIEM aHamu3e HHpOpMalud O TEepeIOBBIX
JOCTUKEHUSAX COBPEMEHHON OT€UYECTBEHHOU XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYAllMM, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEACHUE U MTOCTYIIKM CBOMX TOBAPUIIIEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHUE MOCIEACTBUMN 3TUX MOCTYIKOB;

4) dpopMupoBaHNS KYJIbTYPHI 310POBbS:

NOHUMAaHUS [IEHHOCTEW 3/I0pOBOr0 M 0€30MacHOro odpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOUIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3J10POBbIO;

coOMIOIeHNs TpaBWJI OE30MaCHOrO OOpaIleHHUs] C BEUIeCTBAMH B OBITY, MOBCEIHEBHOM >KU3HHM U B TPYAOBOIi
NEeSITENbHOCTH;

NOHMMAaHUSl LEHHOCTH TMpaBWI HWHIAUBUIYAIBHOIO M KOJUJIEKTUBHOTO O€30MacHOrO MOBEACHUS B CHUTYalLUSX,
YTPOKAOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWSI TIOCTEACTBUN U HEMPHSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT O, HAPKOTUKOB, KypEHHUS);

12



5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-MCCIE0BATEIbCKON JeSTENbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKON U APYTUX BUIIAX AEATEIbHOCTH;

YCTAHOBKHU HA aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 COLIMAIIbHOM HAMpPaBIECHHOCTH (B paMKaxX CBOETO
KJ1acca, IKOJIb);

UHTEpeca K NPAKTUYECKOMY H3YUYEHHUIO MPOQPECCUi pPa3IMYHOro pojia, B TOM YHUCJIE HA OCHOBE NPUMEHEHHS
IPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXECHUSI K TPYY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBUAYAJIBHON TpaeKTOpUK 00pa3oBaHus, Oyayiiei npodeccuu u peanusaiuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTpeOHOCTEN
o0IIecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1[€IECO00Pa3HOr0 OTHOIICHUS K TPUPO/IE, KAaK HCTOUHUKY CYIIECTBOBAHUS KU3HU HA 3eMJI€;

MOHUMAaHUS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKUX MPOOIEM, BIUSHUS SKOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE
MPUPOJAHON U COLUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJb30BAHUS JOCTHKEHUW XUMHUW JUIsl PEIIEHUS BOIPOCOB PAIMOHAIBHOTO
IPUPOIONIOIB30BAHUS;

AKTUBHOI'O HENPHUATUS JNEUCTBUM, NPUHOCAIIMX BpPEN OKPYKAIOLIEH NPUPOIHON Cpene, YMEHHUsS MNPOTHO3UPOBATH
HEOIaronpHUATHBIEC SKOJIOTMYECKHUE MOCIECTBUS PEANPUHUMAEMbIX JEHCTBUI U MPEI0TBpAIlATh UX;

HAJIUYHUSl Pa3BUTOIO DKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOW KYIbTYphI, OMbITA JACSITEIHHOCTH SKOJIOTHUECKON
HAIIPaBJICHHOCTH, YMEHHSI PYKOBOJACTBOBAaTbCS MMHU B I03HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOW MPAKTHKE,
CIIOCOOHOCTH M YMEHUS aKTHBHO MPOTHBOCTOATH UICOJIOTHH XeMO(hoOHH;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHOU
IPaKTHKY;
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NOHUMaHMS CHeNU(PUKM XUMHHM KaK HayKd, OCO3HaHMsI €€ poiau B (POPMUpPOBAHHMM PaAlMOHAIBHOTO HAYyYHOTO
MBIIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYXKAIIIeM MHUPE Kak O €IUHCTBE NPHUPOJBI M YeIOBEKa, B
TIO3HAHUH TIPUPOHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXpaHEHHS IIPUPOTHOT'O PABHOBECHS,

yOSXKIEHHOCTH B O0CO0OM 3HAYMMOCTH XUMHUU JUIsI COBPEMEHHOM IMBWIM3AIMU: B €€ T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU W Ba)XHOW POJIM B CO3J]JaHUU HOBOM 0a3bl MaTEepUATbHON KYyJIbTYPhI, PEIICHUH TJIOOAIBHBIX MPOOJIEM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CBIPHEBOM, YHEPT€THUECKOH, IMUIIIEBOM M IKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH
MEIUIINHBI, 00CCTICYCHUN YCIIOBUH YCIICITHOTO TPY/Ia U SKOJOTHYECKH KOMGMOPTHOM KM3HU KaXKI0r0 YiIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: MOHUMAHUSA CYIIIHOCTA METOJOB MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HUCIIOJIB30BaTh MOJy4aeMble 3HAHUS U1l aHAIu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUEHNS Ha OCHOBE HaYYHBIX (DAKTOB M MMEIOIIIMXCS
JIAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUUECKUE 3HAHUS JIJIs PElIeHUs NMPOoOJIeM B peaibHBIX KU3HEHHBIX
CUTYaLUSX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBLCKON NEATEIBbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY O0OPa30BAHUIO U caMOOOPA30BaHUI0, K AaKTUBHOMY MOJYYEHUIO HOBBIX
3HaHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3InyHbIX cdepax npodeccuoHanbHON AeITEeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS YUEOHOro MpeaMeTa «XHUMHUs» Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
BKJIFOYAIOT:

3HaYMMbIE JUIi  (OPMUPOBAHHMS MHUPOBO33PEHUSI OOYYAIOMIMXCS  MEXKIUCIHUIUIMHAPHBIE — (MEXIPEIMETHBIC)
OOlIEHAyYHbIE TIOHSTHS, OTPaXKaIONIME IeIOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHEIU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO, DHEpPrus, sIBJICHHE, MPOLECC, CUCTeMa, HAy4HbIH (akT,
NPUHIIAII, THTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHSs, HCCIIeA0BaHNe, HAOIIOCHHIE, N3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yHUBEpCalilbHbIe y4eOHbIC JEHUCTBUS (MO3HABATE/IbHBIE, KOMMYHUKATUBHbBIC, DPETYISTUBHBIC), 00ECTICUMBAIOIINE

dbopmupoBanue GyHKIIMOHATILHON TPAMOTHOCTH U COLIMAIbHON KOMITETEHIIUU 00YYaroluXCsl;
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CIOCOOHOCTh OOYYalOIIUXCS HCMOJb30BaTh OCBOCHHBIC MEXKIUCIUIIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS U
yYHUBEpCaJIbHbIC YUeOHBIC ICUCTBUS B TTO3HABATEIILHON M COIIMAIBHOMN ITPaKTHKE.

MeranpeaMeTHble  pe3yiabTaThl  OTPAXKAIOT  OBJIAJACHUE YHUBEPCAIBHBIMH  YYCOHBIMH  ITO3HAaBaTEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMU.

OBjaieHNe YHMBEPCAJTbHBIMH YUeOHBIMH NMO3HABATEILHBIMY J€HCTBUSIMH:

1) 6a3oBble JIOrHYecKue JeiCTBUS:

CaMOCTOSTEIBLHO (DOPMYIIMPOBATH M aKTYaJIU3UPOBAThH IIPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OMpPENENATh IEIU JEATeNIbHOCTH, 3ajJlaBasi MapaMeTpbl U KPUTEPUU UX JIOCTUIKEHHUS, COOTHOCUTHh PE3YIbTAThI
JEATEIbHOCTU C MOCTABJICHHBIMU LIEJISIMH;

WCIIOJIb30BaTh IIPHU OCBOCHUH 3HAHUM MPUEMBI JIOTMUYECKOT0 MBIIIUICHUS — BBIJCIATD XapaKTepHbIC MPU3HAKY IMOHITUI
U YCTaHaBJIMBAaTh MX B3aMMOCBSI3b, UCIIOJIIB30BATh COOTBETCTBYIOIIUE MOHATHUS NJI1 OOBACHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(PUKAITUN BEIIECTB M XUMUYECKHUX PEaKITUi;

yCTaHaBJIMBAaTh MPUUYMHHO-CJICJCTBEHHbBIEC CBA3M MEXAY U3Yy4aeMbIMU SABJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJECHUS (MHIYKTUBHBIE, JEAYKTHUBHbBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M
POTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITUPOBAThH BHIBOJIBI U 3aKIIOUCHUS;

IIPUMEHATh B IIPOLIECCE MO3HAHUS, UCTIOIB3yeMbI€ B XUMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, IPEOOPa30BhIBATh
MOJICIIPHBIC TIPEACTABICHUS — XMMHUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHYecKas (GopMmysa, YpaBHCHHE XHMHYECKOM
peaKkiuu — MOpHU PEIICHUH YYEeOHBIX IMO3HABATENbHBIX M NPAKTUYECKUX 3a/ad, NPUMEHSITh Ha3BaHHbIE MOJEIbHBIC
NpEACTaBICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaAKIIUN.

2) 0a3oBbIe HcCCIIe0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOI'0 MO3HAHUSI BEUIECTB U XUMUYECKUX PEAKIIUM;

dbopMyIUpOBaTh LIETU U 3a1a41 UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHbBIEC U CAMOCTOSATENIbHO C(HOPMYITMPOBAHHBIE
BOIIPOCHI B KauyeCTBE MHCTPYMEHTA IO3HAHHMS W OCHOBBI M1 (DOPMHUPOBAHMS THIOTE3bl MO MPOBEPKE IMPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHU;
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BJIQJ€Th HABBIKAMU  CaMOCTOSATENbHOIO  IUJITAHUPOBAHMS M TMPOBEACHUS  YYCHHMUECKHMX OSKCIEPHUMEHTOB,
COBEpIIIEHCTBOBATh YMEHUA HaOMI0JaTh 3a XOJOM TIPOIEecCa, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3ylbTar,
(GopmynupoBaTh 00OOIIEHUS M BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB HCCIIEIOBAaHUS, COCTaBIAThH
000CHOBaHHBIN OTUYET O MpOJETaHHON padoTe;

OpUOOpeTaTh OMNBIT YYEHWYECKOM MCCIIENOBATENbCKON M MPOEKTHOW JESTENBbHOCTH, MPOSBISATH CHOCOOHOCTH WU
TOTOBHOCTb K CaMOCTOATEIBHOMY MOHUCKY METOAOB PELIEHUS NPAKTUYECKHX 3a]ad, PUMEHEHUIO PA3JIUYHBIX METOOB
NO3HAHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HWHQOpManuu (HAy4HO-TIOMYJsipHAsl JIUTepaTypa XUMHUYECKOIO
collep KaHMsl, CIpaBOYHBbIE MOcoOus, pecypchl WHTepHeTa), aHanm3upoBaTh MHGOPMAIMIO PA3IHYHBIX BHIIOB U (GopM
IPEICTaBIICHNS, KPUTUYECKH OLEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTB;

dbopMyIUpPOBATh 3aMPOCH U MIPUMEHSThH Pa3IUYHbIC METObI IIPU MOUCKE U 0TOOpe MH(MOpPMALIUK, HEOOXOUMOMN J1JIs
BBITIOJTHEH U YU€OHBIX 3a/1a4 ONPeeIEHHOr0 THIIA;

IpPUOOPETaTh OIBIT HCHOJIL30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUWA W PA3TUYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANIbHYIO (QOpMy MpeacTaBieHuss uHpopmanuu (cxeMmbl, rpaduku, IAarpamMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CpEACTBA MpuU pPabOTe ¢ XUMHUYECKOW HH(OpManmei: MPUMEHSTh
MeXIpeaMeTHbIe ((PU3nYecKre 1 MaTEMAaTUUYECKUE) 3HAKU U CUMBOJIbI, JOPMYJIbI, aOOpeBHATYpbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

OgjaieHNe YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKZaeMOW TEeMbl B XOJE JAHAIora W/WIM IUCKYCCHH, BBICKa3bIBaTh WJIEH,
(opMyIHpOBaTH CBOU MPENJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS PEJI0AKEHHOM 3a1a4H;

BBICTYIAaTh C MpEe3EHTAIlMel pe3yJbTaTOB IO3HABATENILHOMW MESTEIbHOCTH, IOJTYYEHHBIX CaMOCTOSATEIbHO WU
COBMECTHO CO CBEPCTHHMKAMU IPHU BHITIOJIHEHUH XUMHUYECKOT'0 SKCIEPUMEHTA, PAKTUUECKON padOThl MO HCCIEAOBAHUIO
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CBOMCTB M3y4aeMbIX BEIECTB, peau3allii y4eOHOro MPOCKTa U ()OPMYIUPOBATH BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHBIX
WCCIICZIOBAHUI ITyTEM COTIIACOBAHUS MO3UINH B X0/1e 00CYKIIeHUsI U OOMEHA MHCHHUSIMH.

OByajieHre YHUBEPCAJIbHBIMH PETyJISTHBHBIMH J€HCTBUSIMMU:

CaMOCTOSITENTFHO TJIAHUPOBATH U OCYIIECTBIISATH CBOIO TTO3HABATENBHYIO AESITENbHOCTD, ONPEENss €€ eI U 3a7auu,
KOHTPOJIUPOBATh U TIO MEpPe HEOOXOIUMOCTH KOPPEKTHPOBATH IMpeijiaracMblii alfOPUTM JEHCTBUN TPH BBITOJIHCHHH
y4eOHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, BHIOMpaTh Haubosee 3(h(HEKTUBHBIN CIIOCOO UX PEIICHHS C YIETOM MOTyYEHUS HOBBIX
3HAHHM O BEIIECTBAX U XUMUUYECKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

IHPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[TpenmeTHBIC Pe3yNIbTaThl OCBOCHHSI Kypca «OpraHnyeckas XUMHUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEICTABICHUH O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POIHU
XUMUU B TO3HAHWH SIBJICHUN TPHUPOABI, B (POPMUPOBAHUM MBINUICHUS W KYJIbTYPHl JHUYHOCTH, €€ (yHKIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOM MJIs PEIICHUS MPAKTUIECKUX 3a/1ad M IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpEIe;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPAasi BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKUNA DJIEMEHT,
aToM, AJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, dJIEKTPOOTPHUIIATEILHOCTh, XUMHUECKAs CBS3b, CTPYKTypHAs
dbopmyna (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb, MOJISIpHASI Macca, MOJIIPHBIA 00BEM, YIIIEpOHBIN CKeNeT, (DyHKIIMOHAIbHAs
Tpymmna, paauKai, U30MepHs, U30Mephl, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YTIIEBOJOPOIBI, KHCIOPO U a30TCOAEpIKaIIHe
COCJIMHEHUS, MOHOMEP, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHMs); TEOPUU U 3aKOHBI (TEOpHUs
CTpoeHUs opraHudeckux BemecTB A. M. byrtimepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHH; MUPOBO33PEHUCCKHEC 3HAHUS, JISKAITUE B OCHOBE MTOHUMAHUS MPUIMHHOCTH ¥ CUCTEMHOCTH
XUMHYECKUX SIBJICHHM, (PaKTOIOTUYECKHE CBEJACHUS O CBOWCTBAaX, COCTaBe, MOJYyUYEHHWU U OE30MaCHOM HCIOIh30BAHUU
BOKHEHIITNX OPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUIECKOMN NEITETLHOCTH YEIIOBEKA;

17



c(OpMHPOBAHHOCTh YMCHHWH BBISBJIATh XapaKTEPHbIC TNPHU3HAKH TIIOHSATHH, YCTaHABJIMBATh WX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHUS MPU ONTMCAHUU COCTaBa, CTPOCHUS U MTPEBPAIICHUI OPraHUYECKUX COeIMHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHM HCMHOJIb30BaTh XWMHUYECKYI0 CHMBOJUKY JJISI COCTaBIEHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAmIEHHOH) (OpMyn OpPraHMYEeCKHMX BEIIECTB M YPaBHEHHH XHMHUYECKUX PpEaKIui,
W3rOTaBIMBATh MOJAEIH MOJEKYJ OPraHWYeCKUX BEIIECTB JI WIIIOCTPAIMA MX XUMHUYECKOTO W TPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM yCTAHABIMBATH MPUHAIC)KHOCTh H3YUYCHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBY U
CTPOCHHIO K OIpENeIEHHOMY KIIACCy/TpyIIie COeTUHEHHH (YTIeBOJOPOIbI, KHCIOPOI M a30TCOAEPIKAIINE COSAMHEHHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaTh WM Ha3BaHusa 1o cucteMarndeckoi Homenkiarype (IUPAC), a rtaxxe
NPUBOJIUTh TPUBHAJIBbHBIE HA3BAHUS OTACIBbHBIX OPTAaHMYECKUX BEIMIECTB (ITWIICH, MPOMMICH, alleTHJICH, STUICHTIUKOIb,
ruuepus, ¢GeHon, (opManbaerui, aueTalbJerus, MypaBbHHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJEHHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, PpyKTO3a, Kpaxmall, HeNI0I03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHUS OMNPENEIATh BUIbl XUMUYECKOW CBSI3U B OPraHMYECKUX COCAUHEHUSX (OJUHApHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUS PUMEHSATH MOJI0KEHUSI TEOPHH CTPOCHUST oprannyeckux BemectB A. M. Bytneposa st
OO0BSICHEHHSI 3aBUCUMOCTH CBOMCTB BEII[ECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA THUIIMYHBIX
NpeICTaBUTENeH Pa3IMUHbBIX KJIACCOB OPTaHUYECKHUX BEIIECTB (METaH, 9TaH, dTUJICH, MIPOIMMWICH, alleTuiaeH, Oyraauen-1,3,
MeTHIOyTaauen-1,3, 6eH30I1, METaHOIM, ITAHOI, STUJIICHTITUKOIIb, TTIUIEPUH, (PEHO, arleTaabAeTHa, MypaBbUHAs U YKCYyCHAS
KHCJIOTBI, TJIFOK03a, KpaxMal, IeJUTF0JI03a, aMUHOYKCYCHAsI KUCIIO0Ta), HIUTFOCTPUPOBATh TEHETUYECKYIO CBS3h MEXy HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIINI C UCTIONB30BAHUEM CTPYKTYPHBIX (opmyIt;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTTIEBOJOPOIHOIO ChIpbs (HEDTh, MPUPOIHBIN Ta3, yroib),
CIOCOOBI X NEPEepadOTKU U NPAKTUUYECKOE MPUMEHEHUE MPOIYKTOB NEepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHHUIN MPOBOAUTH BBIYMCIEHUS MO XMMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WUJIU MPOAYKTA PEAKIUH MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOI'O M3 MCXOJIHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);
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c(hOpMUPOBAHHOCTh YMEHUMN BJIAJETh CUCTEMOMN 3HAHUM 00 OCHOBHBIX METOAaX HAYyYHOTO IMO3HAHUS, UCIIOIb3YEeMbIX
B XMMUU IIPU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUUN (HAOIIOJIeHHUEe, U3MEPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHUE),
UCITI0JIb30BaTh CUCTEMHbBIE XUMUYECKHUE 3HAHUSA JUIsl IPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX
C BEIIIECTBAMU U UX TPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUM COOJIIOJaTh TMpaBWia TOJIB30BAaHUS XHMHMUECKONM TMOCYI0NM | Ja00opaTOpHBIM
o0OpyZ0oBaHUEM, a TaKXe IMpaBuia OOpalleHUsi C BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIMSMHU IO BBITOTHEHHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TJIAHUPOBATH W BBIMOJIHITH XUMUYECKUM SKCIEPUMEHT (MIpeBpalleHUs] OpraHNYEeCKUX
BEIIECTB IIPU HAIPEBAHUH, MOJYYEHUE ATUIIEHA U U3YYEHUE Er0 CBOMCTB, KAYECTBEHHBIE PEAKIIUA OPIraHUYECKUX BEIIECTB,
JieHaTypaius OCKOB MPU HarpeBaHWH, I[BETHHIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C MPABWIAMH TEXHUKH 0€30MaCHOCTH
py 0OpaIlleHUU C BEIIECTBAMU U J1a00OPATOPHBIM 000PYAOBAHUEM, MIPEACTABIIATH PE3YIbTAThl XUMUYECKOT0 SKCIIEPUMEHTA
B (popMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX PEaKIUi U (hOPMYJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHUUECKH aHAJIU3UPOBATh XUMUYECKYI0 HH(POpPMAIMIO, MOJY4aeMYyI0 W3 pPa3HbIX
UCTOYHUKOB (CpencTBa MaccoBoil nuHopmatuu, UHTEepHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIO/IaTh MpPaBHJia SKOJOTMUYECKU LIETECOO0PA3HOro MOBEAEHUS B OBITY U TPYIOBOM
NEATEIBHOCTH B IENSAX COXPAaHEHUS CBOEr0 3J0POBbS U OKPYXKAIOUIEH NPUPOJHOW CpEAbl, OCO3HABATH OIMACHOCTh
BO3JICMCTBUS HA )KUBbIE OPTaHU3MBbI ONPEAEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMAas cMbIch noka3arens [IIK, nosacHsaTe
Ha TIpUMepax CrocoObl YMEHBIIIEHUS U IPEIOTBPAIICHHS KX BPEAHOTO BO3ICHCTBUS HA OPTaHU3M YEIOBEKA;

JUIs. OOYYarolMXCsl C OTPAaHUYECHHBIMM BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHHUE MPUMEHSITh 3HAHUS OO0 OCHOBHBIX
JTOCTYMHBIX METOJIaX TO3HAHUS BEIIECTB U XUMHYECKUX SIBJIICHUI;

JUTSI CJIETIBIX M CJIA00BUISIIINX O0YUYaIOIIUXCS: YMEHUE UCTIONh30BaTh pelbe)HO-TOUCUHYIO cCUcTeMy o0o3HaueHui J1.
Bpaiins s 3anucu xumudeckux Gopmyd.

19



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmeHoBaHMe pa3/iesioB U TeM

KosanuecTBo yacoB

DJIeKTpOHHBIE (LU (POBHIE)

Ne n/m Kontpoabusie | IlpakTuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTbI
Pa3nea 1. TeopeTrnueckune 0CHOBbI OPraHMYeCcKOH XMMHHU
[IpeameT opraHU4eCKON XUMHUH.
11 Teopust cTpoeHUss OPraHUuYECKUX 3 https://resh.edu.ru/subject/29/10/
' COeMHEHUIT
A. M. bytnepoa
Hroro no pasaeny 3
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHble YriIeBOAOPOIBI — 5 1 https://resh.edu.ru/subject/29/10/
' aJIKaHbI
29 Henpenenbhbie yriaeBogopoasl: 5 1 https://resh.edu.ru/subject/29/10/
' AJIKEHBI, AJIKAIUEHBI, AJIKUHBI
213 ApOMaTHYECKHE YIIIEBOIOPOIIBI 2 https://resh.edu.ru/subject/29/10/
24 [IpupoaHbIe HCTOYHUKH 3 1 https://resh.edu.ru/subject/29/10/

YTJIEBOIOPOIOB M UX MepepaboTka
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kanue opraHnyecKue coenHeHust
3.1 Cruptbl. DeHo 3 https://resh.edu.ru/subject/29/10/
3.9 Anpaerunsl. KapOoHOBBIE KUCTIOTHI. v https://resh.edu.ru/subject/29/10/
CrnoxxHble YUPBI
3.3 VrieBoasl 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 13

Pa3znen 4. A3orcoaepxamme opranHudeckue coeuHeHus

https://resh.edu.ru/subject/29/10/

41 AMUHBL. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BbicokomMosieKy IsIpHbIe COCAUHEHUS
https: h.edu. bject/29/10
5.1 [Inactmaccel. Kayayku. Bonokna 2 os:/Jresh edu.ru/subject/29/10/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonunuecTBo yacos
Ne ara DJ1eKTPOHHbBbIE IU(PPOBLIE
Tema ypoka Konrpoas | IIpakruue | [ p uudp
n/n Bcero HbIE CKHe HU3y4YCHUS Oﬁpa30BaTeJII)HBIe PECYPChI
padoThbI padoTbI
1 IIpeameT opraHn4ecKod XUMHH, €€ 1 07.09 https://resh.edu.ru/subject/29/10/
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE '
Teopust cTpoeHUs OpraHUYECKUX https://resh.edu.ru/subject/29/10/
2 coennaenniit A. M. Bytiepoga, eé 1 14.09
OCHOBHBIE I10JIOKEHHUS
IIpencraBnenue o knaccudukanum https://resh.edu.ru/subject/29/10/
opraHuyeckux Bemects. Homenknatypa
3 p 1 yp 1 21.09
(cuctematuyeckasi) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 Bxoanas koHTposbHast paboTa 1 1 28.09
5 AJKaHBI: COCTaB U CTPOCHHUE, 1 05.10 https://resh.edu.ru/subject/29/10/
TOMOJIOTHYECKHUH Psi '
5 MeraH u 3TaH — npocTenIne 1 12.10 https://resh.edu.ru/subject/29/10/
IIPEICTABUTEIN AJIKAHOB '
7 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 19.10 hitps://resh.edu.ru/subject/29/10/
8 DTWIEH U IPONWIEH — MPOCTEUIINE 1 26.10 https://resh.edu.ru/subject/29/10/
MPEACTaBUTEN AJIKEHOB '
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

[TpakTrueckas padora Ne 1.
«ITonyueHue >TUICHA U U3YYCHHE €TO
CBOWCTB»

09.11

https://resh.edu.ru/subject/29/10/

10

Anxanuensl. byraauen-1,3 u
MetunOytaaueH-1,3. [lomyuenue
CHUHTETHUYECKOT0 KaydyKa U PEe3HHBI

16.11

https://resh.edu.ru/subject/29/10/

11

AJIKHHBI: COCTAaB M OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI P,
AneTtuiieH — npocTermmin
MPEICTABUTENb aJIKUHOB

23.11

https://resh.edu.ru/subject/29/10/

12

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKkuu

30.11

https://resh.edu.ru/subject/29/10/

13

14

Apenbl: 6eH30:1 U TOIyod. TOKCUYHOCTD
apeHoB

I'enetnyeckas CBS3b YIieBOI0POIOB,
IIPUHAJIEKALUX K Pa3IMYHbIM KjlaccaM

07.12

14.12

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

15

[pupoaHbIe NCTOYHUKH
YIIIE€BOAOPOIOB: IPUPOIHBIN ra3 u
MonyTHBIE He(TSIHBIC Ta3bl, HEDTH U
MIPOAYKTHI €€ mepepaboTKu

21.12

https://resh.edu.ru/subject/29/10/

16

PyGexxHast KOHTpOJIbHAs paboTa

28.12

17

Hpe,I[GJ'II)HBIe OJHOATOMHBIC CITMPTBI:
MCTAHOJ U 5TaHOJI. BO,I[OpO,Z[Haﬂ CBA3b

11.01

https://resh.edu.ru/subject/29/10/

18

MHOroaroMHbIe CIIUPTHI:
STUJICHIJIUKOJIb U TJIMLEPUH

18.01

https://resh.edu.ru/subject/29/10/
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19

DeHOI: CTPOECHUE MOJIEKYJIBI,
¢bu3nyeckue U XUMUYECKHE CBOMCTBA,
IIPUMEHEHNE

25.01

https://resh.edu.ru/subject/29/10/

20

Anpaerunst: hopMaIbaAeTU U
areTanbaerun. AeTod

01.02

https://resh.edu.ru/subject/29/10/

21

OHOOCHOBHBIE TIPEICIIbHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAS U

yKCyCHas

08.02

https://resh.edu.ru/subject/29/10/

22

[Ipaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KMCIIOTBI»

15.02

https://resh.edu.ru/subject/29/10/

23

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KakK MpeaACTAaBUTCIIN BBICHINX
KapOOHOBBIX KHUCIIOT

22.02

https://resh.edu.ru/subject/29/10/

24

Mpbu1a Kak COJIH BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

29.02

https://resh.edu.ru/subject/29/10/

25

CrnosxHbie 3(UphI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uapomnu3
CJIOKHBIX 3(DUPOB

07.03

https://resh.edu.ru/subject/29/10/

26

Kupsr: rugponus, npuMeHEHUE,
Ouosornveckas posb KHUPOB

14.03

https://resh.edu.ru/subject/29/10/

27

YrneBoabl: cocTaB, KilacCUpUKAIHSI.
Baxuelime npeacTaBUTeNN: TITFOK03a,
dbpykTO3a, caxapos3a

21.03

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemirono3a kak NpupoHbie
MOJIMMEPDI

04.04

https://resh.edu.ru/subject/29/10/

29

AMWHEBI: METHJIAMUH 1 aHWJINH

11.04

https://resh.edu.ru/subject/29/10/
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30 HroroBas koHTpobHas paboTa 1 1 18.04
AMHHOKHUCIIOTHI KaK aM(oTepHbIe https://resh.edu.ru/subject/29/10/
31 OpraHUYECKHE COCUHEHUS, UX 1 25.04
Oouosorudeckoe 3HadeHue. [lenTumb
32 benku kak npupoHbIe 1 02.05 https://resh.edu.ru/subject/29/10/
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS
33 OCHOBHBIC TIOHATHS XUMHUHU 1 16.05 https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIX COEUHEHUN
OCHOBHEBIE METOIBI CUHTE3A https://resh.edu.ru/subject/29/10/
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1 23.05
[Inactmaccel, KaydyKkHy, BOJIOKHA
OBULIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME
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11 KJIACC

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO

«M3parenscTBO «IIpocBerenne»

METO/IUYECKHUE MATEPHUAJIbBI [UISA YUUTEJIA
®denepanbHas padbouas nporpamma | Xumusi. 10—11 kmaccer (6a30BbIi

YPOBEHB)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/subject/29/10/
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