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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XWMUM Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHONW MPOrPAMMBI CPEIHEro oOIIero o0pa3zoBaHUs
(®OIT  COO), mpencraBienHbix B  DenepadbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c yuérom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHusanusix Poccuiickoit
Qenepanny, peaqu3yOMUX OCHOBHbIE 00pa30BaTENIbHBIE IPOTPAMMBI, H
OCHOBHBIX TMoOyokeHuH «Crpareruu pa3BUTHS BocnuTaHusa B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3paboTKe MpOorpamMMbl MO XUMHHU, K OIPEACIICHUIO
oO1elt cTpareruu o0ydeHusi, BOCIIUTAHUS U Pa3BUTHUsL O0OYYAIONINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenrtyanbHble nojoxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3YyJIbTaTOB OOy4YEeHUS UM TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpraHu3alliM, SBJSIETCS HEOTHEMJIEMON YacThl0 MX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIMM HTAalOM peaJn3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYLIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH I[EHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB TIPUPOBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTypbl
YeJIOBeKa, a TAaKXE DJKOJOTMYeCKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M MPUPOJHON cpede. Peanmuszyercs xumuueckoe 00pa3oBaHUE
00yJaroImuxcsl Ha YPOBHE CPEIHEro OO0Iero o0pa3oBaHUsl CPeJICTBAMH y4eOHOTO
npeamMera «XHUMHS», COJIEpKAHHE M TOCTPOCHHE KOTOPOTO OMpEIESICHbl B
nporpaMme N0 XHMHUHM C YYETOM cCHelupUKH HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI U B MaTEpUAIBLHON KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0luX wened ¢ MPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccutickoit denepamnum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaceT 0coOyk poiib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTEpUATIbLHOM KYJBTYPBHI.
OHa BHOCHUT CBOH BKJIaJl B (pOpMHUpOBaHUE PAITMOHATBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJICTABICHU 00 OKpY)KaroleM MHUpPE KaK O €IUHCTBE
MPUPOBI U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUU HAa OCHOBE TMOHWMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOILIEr0 MUPA, OCO3HAHUS B3aHUMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU KaXJIO0Tro wieHa ooOmectBa. CoBpeMEeHHass XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAamNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBMM € OOHMMMM IEMSIMA U TPUHIUIAMH CPEJHETr0 OOIIEero
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOIMMYI0O MM JUisi  BbIpaOOTKA  MHPOBO33PEHUECKHX
OpUEHTHPOB, YCIEHUIHOIO BKJIIOUEHHUS B JKHW3Hb COLIMYMa, HPOJOJDKEHUS
00pa30BaHMs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOIIass ¥ HEOpPraHUYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUUW U3 OOIIeH XUMUU) U
OpraHn4YecKOr Xumuu. POpMHUPOBAHUE NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUH
npeaMeTa 00€CIeYnMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» cpopMupoBaHa B MpoOTrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YyUYCHHUI0 Y4YeOHOro wmarepuaia U O00yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHH BEIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPTraHUYECKUX
COCIMHEHMI, a TakKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX U AJIEKTPOHHBIX
MPEACTABICHUM O cTpoeHur BeulecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTUH — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHMN. B Kypce OpraHM4eckom XHWMUHU IIOJIYy4YarOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
NPEICTaBIICHUS. O XUMUYECKON CBA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIH Ha YypOBHE OCHOBHOTO 00I1Iero o06pa3oBaHUs
TEOPETUYECKH Matepual ¢ (PaKTOJIOTHYECKHME CBEICHUS O BEIIECTBAX W
XUMUUYecKkoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHu4ecKas
XUMUSD» 00yYarouuMcsl MPeJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKHUX IMO3ULINMI,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKoHAa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgononHsercs B kypcax 10 um 11 knaccos
AJIEMEHTAMHM COJECpPKaHMS, HMEIOIIMMU KYJIbTYPOJOTMYECKH M IPUKIATHON
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT TOHMMAHUIO B3aWMOCBSI3U XHMHH C
IPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHUYECKOUN
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKCHHSI K TIPOIECCY
TBOpUYECTBa B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobJieMax, CBSI3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIMBATh UHGOPMAIUIO U
NPUMEHATh €€ [IJIs TIOMOJHEHUs 3HAHWM, pEIICHHS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAIILHBIX UCCIEA0BATEIbCKUX 3a/a4y. B 11eoM coaepkanue yaeOHOro
npeaMera «XUMHSD» ~ JTaHHOTO  YPOBHS ~ M3YYEHHsS  OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsi NMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOTO H
OpPraHUYecKOr0 MHpa, OOYCIOBJIECHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, ITO3HABAEMOCTh IMPUPOAHBIX SIBICHUN NYyTEM OJKCIEPUMEHTA W
pelieHus] TMPOTHUBOPEUYUN MEXIy HOBBIMU (akTaMH U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKUX Mpodiem, a
TaKkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmuane pemieHus 3agay  BOCHHTAHUS, Pa3BUTHUSA M COLMATIU3AIUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMOM MO XMMHH TOAXOAbl K ONPEETICHUI0
colepkaHUsi M TOCTPOCHMSI TMpeaMeTa mpeaycMaTpuBaioT (HOpPMHUpPOBAHUE
YHUBEpPCAIbHBIX Y4YEOHBIX JEUCTBUH, HMEIOIMIMX 0a30BO€ 3HAYEHUE JJIA
pa3IMYHBIX BUIOB JIESITEIBHOCTH: pEIICHHUs TMpoOsieM, TMOWCKa, aHalIu3a W
00paboTKK uH(pOpMaIK, HEOOXOIUMBIX IJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCJIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMHUHU.

B mpakTuke mnpenogaBaHusi XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONpeIeIeHUN
COJICPKATEIIbHOW XapaKTEpPUCTUKHU Il HW3y4eHUs TMpeaMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (OPMHUPOBAHKE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOM
NEATEIbHOCTH YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHHUS TAKOW MOAXOJ K ONPEACIICHUIO LEJIEH H3YYEeHUs
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHU LIEJSIMM H3YyYEHHs NpeaIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAaHUHW KaKk BaKHEHIIen
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHUpa, B OCHOBE KOTOPOM
JeXaT KIIFOYEBbIE MOHATHUS, (PYH/IaMEHTAIBHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMUYECKHX pEAKUUH, HEOOXOAUMBIX I NPHOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUMH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKa LeJIed U 3a/1a4 U3y4YeHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHUOPUTETAMU B CHUCTEME CpellHero oouiero odpaszoBanus. Cerogus B
MpENoJaBaHUM XUMHM B  OOJbIIEH CTENEHW OTHAETCA  IPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHsl OOydYeHHs, OpPHEHTHPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alvy, BIAACIOLIET0 HE
HAOOpOM 3HAHUN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMM aKTUBHOTO IOJIyYE€HUs 3HAHUN W NMPUMEHEHHs UX B peajbHON >KU3HU
JUTSL pEICHUS] TIPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM MNpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pEelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), KMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs pa3JIMYHBIX BHUOB
NEeSATEIBbHOCTU: pelIeHus MpolJieM, MOorcKa, aHajau3a U 00padoTku MHGOpMaIIUH,
HEOOXOIUMBIX JUIsl TPUOOpPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
Ba&)XHOE MECTO B TIO3HAHWMM XUMHUHM, a TakkKe JUIsI OLEHKUM C TO3HLHH
HKOJIOTMYECKON O0e30IacHOCTH XapakTepa BIMSHHUS BELIECTB WU XUMHUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHN 00yYarOIIMXCsl: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JIJIs MOUCKA W aHalli3a Y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOydarommxcsi YOeKAEHHOCTH B T'YMaHHCTHUYECKOU
HAINPaBJICHHOCTH XMMHH, €€ BaXHOW POJM B PEHICHUH TIJIOOANBHBIX MpoOeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX DEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeObHOM miaHe cpeaHero ooOmero oOpa3oBaHUsl NpeAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEAMETBD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IOJIYyYCHUM HOBBIX BELIECTB M MaTEpUAIOB. Teopus CTPOECHMsI OPraHMYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHMYecKuX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpraHUYEeCKUX COCTUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMHA (CHUCTeMaThyeckas) U TpUBUAIbHBIE Ha3BAHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

DKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHME € O0pa3laMHd OpPraHMYEeCKUMX BEUIECTB W MaTephajaMd Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpoCTeHIlIne NPEACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHMS, THApPATAlUU, OKHUCIEHUA W
NOJINMEPHU3ALIMH ), TOJIYYEHUE U IIPUMEHEHHUE.

Ankanuensl: OyraaweH-1,3 u meTwiOyrtaauen-1,3. cTpoeHHe, BaKHEHIIHEC
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonydeHue CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHUECKUH Psijl. ALIETHIICH
— TpOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (pEaKlUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTALH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuu rajoreHUpOBAHMS U HUTPOBAHUSA), MOIYYEHUE U TpUMEHEeHHe. 1oayoi:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NOJIyYeHUe U npumereHue. TOKCUYHOCTD



apeHoB. l'eHeTmueckas CBs3b MEXAY YIJIEBOAOPOJAAMH, NPHUHALICKAIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHMKH YTrI€BOAOPOMOB. I[IpupoaHbil ra3 M mNOIyTHBIE
HeTsaHbple Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HePTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUH, KaTaluTUYecKuil), nuponus. IIpomyKTel
nepepaboTKku He(TH, UX IPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJib ¥ IPOAYKTHI €T0 MEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIoOr€HONPON3BOIHBIX, IPOBECHUE NPAKTUYECKON pabOThI: MOIYYEHHE ATHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOTYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

IIpenenpHble OQHOATOMHBIE CHUPTBHL. MeETaHOI U 3TaHOJ: CTPOCHUE,
(¢u3znyeckue MU XHMMUYECKHE CBOMCTBA (pEakUMM C AaKTHUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUe), NpuMeHeHue. BoaopoaHbie CBS3M MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METAHOJIAa U ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaromMHsle  COMPTHL. OJTWIECHIJMKOJIb W  T[JIMUEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHasl peakiMsi Ha MHOToaTOMHble crnupThl). [leficTBue Ha
opraHusM yenoseka. [[puMeHenre rmunepruHa u TUIEHTJINKOIIA.

deHo: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUUYECKHE CBOMCTBA.
ToxkcuunocTth (peHouna. [lpumenenue denona.

Anbaeruipl M Kemouwvl. DopMalbAETHA, AaUCTAIBACTUA: CTPOECHUE,
(¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peaklMU OKHCIEHUS U BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAKIUN ), I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHble KapOOHOBbIE KHUCIOTBl. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHUE.

CnoxHble 3GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3
coxHbBIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas

POJIb JKHPOB.



YrneBompl:  cocTtaB, kiaccuduramus — yrieBogoB  (MOHO-, Ou- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XKICHHE B IMPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnoiio3a Kak npupojHbslie noaumepsl. CTpoeHHe Kpaxmania U
neunono3sl.  dusmyeckne W XMMUYECKHE CBOMCTBA Kpaxmana (THUAPOIH3,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpAILCHUM:
IpoBe/icHHe, HaAOJIOJICHHE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcunom wmemau(ll), B3aumojelcTBUEe Kpaxmalia C HOJIOM),
IPOBEJICHNUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnrble 3amaun.

Boluncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MU MPOJAYKTOB PEAKIIHH).

A3oTcoeprkalme OpraHuuecKue COeIMHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coeauHeHus. duznyeckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buomornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benkun kak mOpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coeauHenus. l[lepBuuHas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX MPEBpAIICHUI:
HAOJIIOICHUE W OMKMCAHKME JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHMUS

OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN —
NOJIMMEPHU3ALIMS U MOJTUKOHEHC AL

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peannsanuyst MEeXIpEAMETHBIX CBA3EH IIPU U3YYEHUU OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpUs, aHaJIU3, CUHTE3, KJIacCU(PHUKaALus, NEePUOJIUYHOCTh, HAOIIOEHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, SHEprus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3MUECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHMUSL.

buonorus: kmerka, opranm3M, Omocdepa, oOMEH BEIIECCTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KUPBIL,
(epMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKONAeMbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOTO ITUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHUECKHUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucs MpPOrpaMM CpeaHero ooOiero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meToauueckoil OCHOBOM  Jist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBeTrcTBUM C CHCTEMHO-NIEATEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHUIO;

HaJM4Yue MOTUBAIIMU K 00YUYCHHUIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKJICHUU JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXCsl PYKOBOJACTBOBAaThCS B CBOEM
NEATEIbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKAMHU, MPUCYIIUMHU I€I0CTHOM
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUs» JOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHON JE€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHHCTHYECKUMH, COIMMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HAeallaMd POCCHUKMCKOr0 TIpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CIHOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIUYHOCTU
00yyJarommxcs.

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHMS TpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(OPMHUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TMPAKTUYECKOW JeATEIHbHOCTU
0Oy4JaroIuxcst Mo peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHMS 00YYaIOLUMUCA CBOMX KOHCTUTYLIMOHHBIX MPAaB U 00513aHHOCTEH,
YBaXCHUS K 3aKOHY W TIPABOTIOPSIKY;

MPEACTABIICHUS] O COIMAIbHBIX HOPMax W TMpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JAHHUH
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IMO3HABATEJIbHBIX 3a/]a4, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IMUHbIX BUIOB yU€OHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBaOXEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IPAKTHUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHMSI HAyKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMNOTIMBBIX O3KCHEPHUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLEM
aHaJIn3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
IOCTYIIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U Oe3zomacHOro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOMIO/IeHUsT TIpaBWiI O€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAaHUsl LEHHOCTU INpaBWI HWHAMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYyalUsIX, YITPOXKAIOLIUX 3J0POBBIO U YKU3HU JIOJEH;

OCO3HaHUSl TOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YaCTHE€ B PEUICHUM MPAKTHUYECKHX 3a1ad
COLIMAJIBHOM HAIIPaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUU
oOpa3oBanusi, Oyayimield npodeccuu U peaau3alud COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rHYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOro OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHUYECKHX MpoOJeM, BIHSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOTHON U COLUAITBHOM CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMHUU IS
peLIeHUs] BOIPOCOB PAlMOHAIBHOTO IMPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JCHUCTBUU, IMPUHOCILIMX BpEI  OKPYXKAKOLIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JECUCTBUN M MIPEJOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOIO MBILLICHUS, YKOJIOTMYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B IO3HABATEJIIbHOM, KOMMYHUKATUBHOM U COLUAIBHOMN
MpPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO
MPEJCTaBICHUS] 00 OKPYKAIOIIeM MHUpPE KaKk O €IMHCTBE MPUPOJbLI U YeJIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHUU TMPoOJIeM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOSXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHUHU JUJII  COBPEMEHHOM
UUBWIN3AUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOU pOJIA B
CO3JJaHMU HOBOMW 0a3bl MaTepUabHON KYJbTYpPbl, PEIIEHNUN TJI00AIBHBIX MPoOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECIICUEHUN YCIOBHI
YCHEHIHOTO TpyAa M DKOJOTUYECKH KOM(POPTHOM JKU3HM KaXJOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METO/JO0B
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTU HCIOJIb30BaTh



MoJTydaeMble 3HAHHS IS aHAIM3a U OOBSICHEHUS SIBJICHUIA OKPYXKAIOIIEro MUpa U
MIPOUCXOSINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIFOUCHUS Ha
OCHOBE HAay4YHbIX (DaKTOB W HMCIOIUXCS JaHHBIX C [EIbI0 IOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus Tpo0JIeM B peabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K TIO3HAHUIO M UCCIICA0BATEIILCKOM e TEILHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPhIBHOMY O0Opa3oBaHUIO W
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH TI0O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIAMU;

MHTEpeca K 0OCOOESHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccHoHaTbHON
JCSATCIIEHOCTH.

METANPEAMETHBIE PE3YJIbTATbDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHBIC MOHATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MPOIIeCC, CHCTeMa, HayYHBIN (haKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YUeOHBIC NelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue G yHKIIMOHATBHOM
I'PaMOTHOCTH H COIMAIEHOW KOMITETEHITUH 00YJaroIiXCs;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4eOHbBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA W  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH NMOo3HABATEJIbHBIMH
JeHUCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPEAEsATh LENU JIEITEIbHOCTH, 3aJlaBas IMapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIbTATHI IETEIBHOCTH C TOCTABICHHBIMU LIESMU;

HCTIOJIb30BAaTh MPU OCBOECHWHU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TMOHATUM M YCTAHABJIMBATH UX B3aHMMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHUSI WM KPUTEpUM A KIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUA (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BLIBATH MOEIIbHBIC MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peaKkiuyu — MpU PEHICHWH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIINMN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBaThH 1IENIM U 3a/1a4d UCCIIEAOBAHMS, UCIIOJIB30BaTh OCTABIICHHbBIE
U CaMOCTOSITEILHO C(OPMYIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHHUS M  TMPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOMIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OpMyIHpPOBATH
000011IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUSA,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMbBIT YYCHUYECKOW HCCIEOBATEIbCKOM U TPOEKTHOU
JESTEIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
NOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B TTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPoOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TOWCKE U
oToope wuHPOpPMAIUM, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpenenEHHOro TUIA;

npuoOOpeTaTh OIBIT MCIHOJIb30BaHUS WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpencTaBICHHS
uH(popMannu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM $3bIK B KAauecTBE CpelACcTBa IMpu pabore ¢
XUMUYECKON uHMOpMaIMell: MPUMEHSATh MEXKIpEaMETHbIe (pu3nueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OBJaeHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMHU ACHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOM TeMbl B XOJI¢ AUayora W/ wiu
JUCKYCCUHM,  BBICKa3bIBaTh  HAEH, (HOPMYIUpPOBaTH CBOU  IPEAJIOKECHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3a0a4H;

BBICTYNATh C MpPE3EHTAUEN pe3yJbTaTOB IO3HABATEIBHOM JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WM COBMECTHO CO CBEPCTHUKAMHU NP BBIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3allid y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysbTaTaM MPOBEAEHHBIX HUCCICAOBAHUN IMYyTEM COIVIACOBAHMS TMO3ULIMNA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OBJjiaieHNe YHMBEPCAJIbHBIMY PEryJATUBHBIMMY J1€/iCTBUSIMU:

CaMOCTOATENIbHO IJIJAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEATENIbHOCTh, OMpenensia €€ eI W 3aJauyd, KOHTPOJUPOBAaTH M IO MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroputM JACHCTBUUA TpU
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN €MOCOO MX pElIeHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU NIEATEILHOCTH HA OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMS Kypca «Opranuyeckas XuMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KApTHHBI MHpPA, POJM XHMHUU B [O3HAHUU SIBICHUU



npupoabl, B (OPMHUPOBAHUM MBIIUJICHUS W KyJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLIeHHs] IPAKTUYECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATHS (XMMUYECKHI JJIEMEHT, aToM, OJJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, JJIEKTPOOTPHULIATEIBHOCTD, XHMHYECKasI
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHas), MOJIb, MOJSpHAS
macca, MOJISIpHBIH O0O0BEM, YITIEpOAHBIM CKeleT, (PyHKUMOHANbHAs TIpymia,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIIEBOJOPOIBI,
KHCIIOPOJ M a30TCOACPIKAIUE COCOUHEHUS, MOHOMEp, IOIUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHs] MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PECHUECKHE 3HaHUS,
JeXallie B OCHOBE ITIOHUMAaHUs IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHWA O CBOWCTBAaX, COCTaBe, NOJYYEHHH U
0€e30IacCHOM HCIIOJb30BAaHUHM BAKHEWILIMX OPraHUYECKHX BELIECTB B OBITY H
OPAKTUYECKOHN AESITEIBHOCTU YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHMH BBISBIATh XapaKTEpHbIE MPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITUS NpPU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpALIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHMYECKUX PEaKIHH,
U3rOTABJIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BELIECTB IS WIUIFOCTPALMH HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpraHMYEeCKMX BEUIECTB IO MX COCTaBy M CTPOCHUIO K ONpEneIEHHOMY
KJaccy/Tpynmne CoeluHEHUuM (yriaeBoJOpoAbl, KHCIOPOA U a30TCOJEpIKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a Takke NPHUBOAMTH TPUBHAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYECKUX BELIECTB (ITUJIEH, NPOIUJIEH, AlETUIIEH,
ATUJICHTJIMKOJb, TIMLUEPHH, (eHoI, (opManbAerui, aleTalbIeru]], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K03a,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOpPMHPOBAHHOCTh YMEHHSI ONPEIECHSATh BHUAbI XUMHUYECKOH CBA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPUMEHITHh TMOJOXKEHUS TEOPUH CTPOCHHUS
opranudeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTENEH pPa3IMUHBIX
KJIACCOB OpPraHMYECKUX BEIIEeCTB (METaH, STaH, ATHJIEH, MPOIMMIICH, aleTHIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ, ATUJICHTIUKOJb,
TIIALEepUH, (EHOJI, aleTalbJeTh]l, MypaBbUHAsl U YKCYCHasi KHUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMHU YpPaBHEHUSMU COOTBETCTBYIOUIMX XUMUYECKUX DPEAKIHHA C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO
Chlpbid (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
IPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB NEPEpadOTKH;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHHUAM (Macchl, 00bEMA, KOJTMYECTBA MCXOJHOTO BEIIECTBA WIIM IMPOJIYKTa
peaKiuu 1O H3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB UJIM NIPOYKTOB PEaKLUN);

Cc()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMONM 3HAHUH OO0 OCHOBHBIX
METOJjaX HAayYHOTrO MO3HaHUs, UCIOJIb3yEMbIX B XUMHUU IIPU U3YUYEHUU BELIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHNE, IKCIIEPUMEHT, MOICTUPOBaHNUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHUE 3HAHUS [ TPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOM
Mocyiol U J1abopaTOpHBIM O0OpPYJOBaHUEM, a TakKe MpaBuia oOOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh U BBINOJHIATh XUMHYECKH
AKCIIEPUMEHT (IIPEBpAICHHs] OPraHUYECKUX BEUIECTB MPU HArpeBaHUU, MOTyYCHHE
ATUJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHMM, IBETHHIE pPEaKIUU OEJKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH OE€30MacHOCTH MpU OOpalleHuu C
BEIIECTBAMH U JIaOOpAaTOPHBIM O00OPYAOBAHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE dTUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeACTBa MacCOBOM
uHpopmanuu, IHTepHET u Apyrux);



chOPMHPOBAHHOCTh ~ yYMEHHWH  COOMIOZaTh  TpaBWIA  AKOJOTUYECKU
[IEJ1€CO00pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEIAX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKHUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMEHBIIICHUSI U MPEJOTBPALIEHUS] HX BPEAHOTO BO3JICUCTBHS Ha OpraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CIHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiinsa aig 3anucu XUuMHYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. byrneposa
Wroro mo pazneny 3
Pazgen 2. YrieBonopoabl
2.1 [IpenenbHbIE YTIEBOAOPOIbI — AJIKAHBI 2
29 HenpenenbHble yrieBo10pO/Ibl: AIKEHBI, 6 1
AJKaIUEHBI, aJTIKUHBI
2.3 ApoMaTu4ecKue yrieBo10pOIbl 2
24 [TpupoaHbIe UCTOYHUKH YTIIEBOJOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 YrieBomsl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tewa ypoxa Bcero Kontpoapipie | Ipaxruteckue ﬂsyqeﬂnﬂ :)16[()1;I;OB3TEJILHLIC
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeaunenuiit A. M. Bytiepoga, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o kKiaaccupuKaum
3 opraHuueckux semects. Homenknarypa 1
(cucTematuyeckasl) U TpUBHUAIbHbIE
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUN Psifg
5 MeraH 1 3TaH — IpOCTEUIINE 1
IIPEJICTaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
IIPEJICTAaBUTENIN ATKEHOB
8 [IpakTuueckas padora Ne 1. «Iloxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CHUHTETHUYECKOTO KayuyyKa U Pe3UHBI




AJIKMHEBIL: COCTaB K 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA TPEJICTAaBUTEh ATKUHOB

1 Bbruucienus no ypaBHeHHIO XUMUYECKON
peakuuu

12 Apenbl: 0eH301 U TOJyos1. TOKCUYHOCTD
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
IPUHAUJIEKAINX K Pa3JINYHBIM KJlaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ MepepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ IepepadoTKU

16 KonrtponsHas pabota no pasaeny
«YTIIeBOJIOPOJIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHol. BogopoaHas cBs3p

18 MHoOroaToOMHbI€ COUPTHI: STUIEHIIUKOIb U
TJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE
U XMMHUYECKUE CBONUCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aretaibaerua. ALeToH

21 OnHOOCHOBHBIE MTpeieTbHbIe KapOOHOBbBIE
KHUCJIOTBI: MypaBbUHAs M YKCYCHasI

22 [Tpaktruueckas padora Ne 2. «CBoticTBa




pacTBopa YKCYCHOW KHCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAs KUCJIOTHI, KaK

23 NPEJCTaBUTEIIN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpbL1a Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe JICHCTBHE
CrnoxHble 3UpPbI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ['UAPOIIH3 CIIOKHBIX
3¢hupoB

26 Kupbr: runponus3, npuMEHEHUE,
Ouoaoruueckas poJib KUpPOB
YTIeBobl: COCTaB, KilacCH(UKAIIUS.

27 Baxxneiinve npeacTaBUTeNu: TIII0K03a,
bpykTo3a, caxaposa

08 Kpaxman u nesmiono3a Kak IprupoIHbIe
TIOJTUMEPHI
KontponbHas pabota no pazaery

29 «Kucnopozacoaepxaniue opraHuuecKue
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIHH
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 OpTaHUYECKHUE COCTUHEHUS, UX
Ounonoruveckoe 3HadeHue. [lentumbt

39 benku xkak npupoHbIe
BBICOKOMOJIEKYIISIPHBIE COeTMHEHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI

34 OCHOBHBIE METOIBI CUHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




