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MNOACHUTEJIbBHASA 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpPEIHETO 001Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmm»,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUs (erepalibHON 00pa3oBaTeNbHON MPOTrpaMMBbl CPEITHETO
obmero obpasoBanus (POII COO), npencraBneHHbix B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBatensHoM ctanaapte COO, ¢ yuérom Konuenuuu mpemnonaBaHus y4eOHOTO IpeamMera
«Xumus» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pean3yrOIINX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, U OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®emepanmu Ha mnepuox g0 2025 roma» (Pacmopsbkenme
[TpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOIXOIIOB K pa3pabOTKe MpOrpamMMbl IO XUMHH, K OIPEACICHHUIO OONICH
CTpaTeruy OOyYeHUs, BOCIIUTAHUS M Pa3BUTHs O0yUArOIIUXCsI CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumusg» nnas 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIICTITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJiel, COJep>KaHus, pe3yjbTaToB OOyueHus u
TpeOOBaHUH K YPOBHIO IOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCd HEOThEMJIEMOM YacThl0o HX 00Opa3oBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIMM ATAllOM peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[IEHHOCTEH, TNPHUCYIIMX LEJIOCTHON CHUCTEME XHMHYECKOTO 00pa3oBaHHs. OTH LEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB NPHPOJBI, (POPMUPOBAHUS MHPOBO33PEHHS M OOIIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe DSKOJOIMYECKM OOOCHOBAaHHOIO OTHOUIEHUS K CBOEMY 3/I0pOBbIO H
npupoaHoil cpene. Peanusyercs xumudeckoe oopazoBaHue 00y4aroUXCs Ha YPOBHE CPEIHETO
o0uiero oOpa3oBaHusl CpeACTBAMHM y4eOHOTO IMpeaMera «XUMUsS», COJep)KaHue U MOCTPOCHUE
KOTOPOTO OMpeJesieHbl B IMpOrpaMMe MO0 XHMHH C YYETOM CIEHU(PHUKHA HAyKH XUMHH, e
3HAa4YeHHUs B MO3HAHUM MPUPOJIBI M B MAaTEpHAIbHOM XKHU3HU OOILECTBa, a TAaKXKe C YIETOM OOIIUX
Hesiell ¥ MPUHIMIIOB, XapaKTePU3YIOLUNX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyr0 poiib B COBPEMEHHON
LUBUJIN3ALUH, B CO3JJaHUM HOBOM 0a3bl MaTepuaslbHOW KynbTypbl. OHa BHOCHT CBOM BKIJaJ B
(dbopMHpOBaHKE PAllMOHAIBHOIO HAYYHOTO MBILIUIEHHS, B CO3/JaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroIeM MUpPE KaK O €IMHCTBE MPHUPOJIBI M YeIIOBEKa, KOTOpoe (hOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIaCTAMU PUMEHEHUSI.

TecHo B3auMOJCHCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHWMHUS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOH KYJIBTYPBHI, HEOOXOIMMBIM YCIOBHEM YCIICIIHOTO TpyJa H
KM3HH KaXJ0ro wieHa oOmecTBa. CoBpeMEeHHass XMMHUs KaK HayKa CO3HMIAaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBiieHa Ha pelIeHHE INI00aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJIOBEYEeCTBA — CHIPbEBOH, HJHEPreTUYECKOM, NUIIEBOH, 3KOJOIMYECKOW Oe30MacHOCTH H
OXPaHBI 3]0POBbSL.

B cootBercTBUM C OOHmIMMM WENSIMM M HPUHLUIAMHU CpEJHEro o0Iero oOpa3oBaHUS
comepxkanue npenmera «Xumus» (10-11 kmaccel, 6a30BbIid ypOBEHb U3YYEHHSI) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIhTYPHYIO TMOJTOTOBKY OOYYaIOIIUXCs, HEOOXOAMMYIO MM MJIst
BBIPaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKM3Hb COIIMYMA,
MPOJOHKEHNS 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBisifolIMMH  TIpeaMeTa «XUMUS» SBISIOTCA 0a3oBble Kypchl — «Opranmueckas
xumus» U «O0IIas 1 HeOpraHWYeCcKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUS KOTOPBIX



SIBIISIIOTCS. OCHOBBI 0a30BOW HAyKH: CHCTEMa 3HaHHI 110 HEOPraHUYECKOH XUMHH (C BKITIOYCHHEM
3HaHWW W3 OOIIeH XMMHUM) U OpraHudeckoil xumuu. dopMUpOBaHKE TAHHOW CUCTEMBbl 3HAHHUN
Opyd HM3YYCHHUU TpenMeTa OO0EeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT00OpPa3Hs
BEIIIECTB Ha OCHOBE OOLIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuyeckas xumusa» U «O01mas 1 HeopraHuuecKas
XUMHS» cpopMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3yYCHHUIO
yueOHOro Marepuana W OOYCJIOBICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMMHM BEILECTBA
paccMaTpuBalOTCA Ha yPOBHE KJIACCHYECKOM TEOPHM CTPOCHHS OPraHUYECKHX COCIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX IPEACTABICHUI O CTPOCHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX MAIOTCA B Pa3sBUTHH — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AKTUBHBIX COEAMHEHHH. B Kypce OpraHmdeckodl XUMHM MOJIY4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00LIero oOpa30BaHUsS IEpPBOHAYaAJIbHbIE
NPEJCTAaBICHUS O XUMUYECKOH CBS3H, KIacCU(UKAIIMOHHBIX MIPU3HAKAX BEIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yriOM 3peHusl B mpeaMere «XuUMus» 0a30BOro ypOBHS paccMaTpUBAETCS
U3yYEHHbII Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl TEOPETUYECKUH Marepuan Hu
(akToJIOrHYECKHE CBEACHUS O BELIECTBAX U XMMHUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKass XUMHs» O00yUYaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPEeTHMYECKUX U METOM0JIOTMYECKUX IO3ULUH,
riy0xe MOHATh UCTOpPUYECKOE H3MEHEHHME (YHKIUII 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAaHUs
nomonHsercs B Kypcax 10 m 11 KkjaccoB aneMEHTaMM  COJAEP)KaHUs, HMEIOLIUMHU
KyJIbTYPOJIOTMUECKMA M TNPUKIAAHOM XapakTep. OTH 3HAaHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHMHM C JIpyTUMH HayKaMmH, pacKpblBaloT €€ poib B I[O3HABaTEIbHOH U
NPAaKTUYECKOH JEATEIbHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaKEHHUsSI K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpOOJeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMUBATh MH(POPMAIUIO U MPUMEHATH €€ NJIsl MOMOJHEHUs] 3HAHUN, peIIeHUs
MHTEIJIEKTYAJIbHBIX U 3KCIEPUMEHTAIbHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1eiaoM coxepikanue
yueOHOro npeamera «XUMHSI» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha ()OPMHUPOBAHUE Y
00y4JaromuXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi TOHUMaHUsl UIOCOPCKUX UIEH, TaKUX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO M OpPraHMYecKoro Mupa, o0yCIIOBJIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MYTEM KCIIEPUMEHTA
U peLICHUs NPOTUBOPEUYUH MEXTy HOBBIMHM (paKTaMH M TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUU B PELICHUH SKOJIOTMUYECKHUX MpoOsieM, a Takxke MmpobiieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTHI U MaTepUaOB.

B mnmane pemieHus 3amad  BOCHUTAHUS, Pa3BUTHA M COLMATU3ALMH  O0YyYaroIuXcs
IPUHATHIE MPOrpaMMON IO XUMHUHU TMOAXOABl K ONPEACICHUIO0 COAEP)KAaHHUS U IOCTPOEHUs
npeaMeTa NpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX IEHCTBHM, MMEIOIUX
0a30Bo€ 3HAUCHME [UIs Pa3IMYHBIX BUJIOB JEATEIBHOCTHU. PELICHUs IPoOJeM, OUCKA, aHAJIN3a U
00paboTku HMHPOpPMALUK, HEOOXOIUMBIX Ui TNPHOOPETEHHS OIbITa TPAKTHUYECKOW W
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.



B nmpakTuke npenosaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, Tak U
Ha ypOBHE cpeAaHero ooOmero o0pa3oBaHus, IMPU  OMNPENEICHUU  COJAEPKATEIHHOU
XapaKTePUCTUKHU LeNied M3Y4YeHHUs NpeIMETa HalpaBJICHUEM MEPBOCTENEHHON 3HAYUMOCTH
TPaAMUMOHHO TMpHu3HAETCs (OpPMUPOBAHHE OCHOB XUMHUYECKOM HayKh Kak o0iactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUUYECKOW MESTEJbHOCTH YeJIOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOAMYECKOM TOYKM 3pEHMsI TakOM NOAXOJ K
ONPEJICTICHUIO 1IeJIeH N3YUYEHUS MIPEAMETA SIBJSIETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo NaHHOHM TOYKE 3pEHUsl IVIABHBIMHU LEJSIMH H3ydeHUsl npeaMera «XuMHSI» Ha
6azoBom yposHe (10 —11 ki1.) sIBIsIFOTCS:

e (GopMUpOBaHME CHCTEMbl XHMHYECKHX 3HAHMM KaK BaKHEHIIEeH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHSTHS,
dbyHIaMeHTaNIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE fA3bIKA HAaYKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX Pa3BUTHS U CTAHOBIICHUS,

e (GOpMHUPOBAHME W PA3BUTHUE MPEICTABICHUA O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKUX peakluid, HeOOXOIUMBIX AJsl MPUOOPETEHUs YMEHUN OpPHEHTHPOBATHCA B
MUPE BEIECTB U XMMHYECKHX SBICHUHN, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON U
MMOBCETHEBHOM KU3HH,

® pa3BUTHE YMEHUH M CHOCOOOB [I€ATEIbHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIIEPHUMEHTa, COOJIOACHHEM MpaBWI 0e301acHOrO
oOpallleHus C BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkarenbHas XapaKTepUCTUKA ILIeNe W 3a7a4 U3y4YeHHUs MpeaMeTa B
mporpamMMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MTPHOPUTETAMU
B CHCTeME cpemaHero obmiero ooOpazoBaHusi. CerogHs B NPENOJAaBaHUH XUMUU B OOJbIIEH
CTEMEeHH OTAAETCA TPEANOUYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE CoJepkaHus oOydeHus,
OpUEHTHUPOBAHHOM Ha TIOATOTOBKY BBIMYCKHHKA 0OIIE00pa3oBaTeNbHOM  OpraHU3allNy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUM, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMECHHUSIMA aKTUBHOTO TIOJYyYEHUS 3HAHWW W NMPUMEHCHUS WX B PEALHOW JKU3HU JUTSl PEIICHHUS
MPAKTUYECKUX 3a7au.

B cBf3M Cc 3TUM OpH HM3YYEHHHM MpeaMera «XHUMHUS» JOMUHHUPYIOIIEE 3HAUCHUE
MPUOOPETAIOT TaKue IeNIU U 3aa4uH, KakK:

ajmanTanus  o0ydJalomuxcs K  YCJIOBHSM  JMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMHpOBaHWE WHTEIUICKTYAIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHUEM;

dbopmupoBaHHe y OOYyYarOMUXCS KIIIOYCBBIX HABBIKOB (KJTFOUEBBIX KOMIIETCHIIHIA),
MMEIOIINX YHUBEPCAIBHOE 3HAUEHHUE I PA3INYHBIX BHUJIOB ACATEIHHOCTH: PEIICHUS MPOOIIEeM,
MoWcKa, aHanmu3a W o0paboTku uHGOpMAUU, HEOOXOMUMBIX ISl MPHOOPETEHHUsS OIbITa
NESTEIbHOCTH, KOTOpasi 3aHMMAeT Ba)XHOE MECTO B MO3HAHWU XHUMHUH, a TaKkKe IS OICHKHU C
MO3UIIUHA DKOJIOTHIECKON 0€30MaCHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHUYECKUX TTPOIIECCOB
Ha OpPTraHK3M YeJoBeKa U MPUPOAHYIO CPENY;

pa3BUTHE MTO3HABATENBHBIX HHTEPECOB, HHTEIICKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4JarImUXCs: CIOCOOHOCTH CaMOCTOSTEIbHO MPUOOpPETaTh HOBBIE 3HAHHS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTUH JJIsl TOMCKA U aHallu3a yueOHOM U Hay4YHO-TIOMYJISPpHOU HH(DOPMALIMM XUMUYECKOTO
COJIepKAHUSA;



(bopMUPOBaHNE U PA3BUTHE Y O0YUYAIONIUXCS ACCOIUATHBHOTO M JIOTHYSCKOTO MBIILICHHUS,
HAOJIIO/IATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOEHHO HEOOXOJMMEI, B
YACTHOCTH, MPH IJIAHUPOBAHUU U NPOBEICHUN XUMUIECKOTO IKCIICPUMEHTA;

BOCIIMTaHHE Y OOydYaroIUXcs YyOSKIEHHOCTH B TYMAHHUCTHUYCCKOH HAIpPaBICHHOCTH
XUMUH, ©€ BaXHOW PpOJIM B  peHICHHH TJ00adbHBIX  MPOOJeM  palrMOHaIbLHOrO
MPUPOIONIONB30BaHMS, TIOMOMHEHHUS JHEPreTUYECKUX PECypCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHUS K TPUPOJIE H CBOEMY
3JIOPOBBIO, & TAKXKE MPUOOPETCHHS OIBITa UCIIOJIb30BAHUS MMOJYYCHHBIX 3HAHHM JUIS TPUHSATHS
IPaMOTHBIX PEIICHHUI B CUTYalUsX, CBA3aHHBIX C XUMHUYCCKUMU SIBJICHUSIMH.

B yuebHOM mnaHe cpemHero odmiero oopazoBaHus MpeaMeT «XUMHS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTi «ECTeCTBEeHHO-HAYYHBIE MTPEIMETHI».

OO1ee YnCiIoO 4acoB, OTBEACHHBIX U M3Y4YCHHUsS XUMUH, Ha 0A30BOM YPOBHE CpPEIHETrO
obrrero obpasoBanus, cocraBisier 68 waco: B 10 kmacce — 34 yaca (1 vac B Hememo), B 11
Kiacce — 34 yaca (1 yac B Helelo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHH

[IpenMer opraHHYeCcKON XMMHM: €€ BOZHMKHOBEHHUE, PA3BUTHE W 3HAYEHHUE B IMOJTYYCHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOCHUS OpraHM4YecKuX coequHeHui A. M. byTieposa,
e€ ocHOBHbIE MoyiokeHUs. CTpyKTypHBIE (OpPMYJBl OpraHMYECKHX BemiecTB. ['omoiorus,
n3oMepusl. XMMUYeCKas CBSI3b B OPraHMYECKUX COEIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpeacraBnenne o0  kiaccUUKAIMU  OpPraHMYEcCKUX  BemecTB.  HomeHknaTtypa
OpPraHMYEeCKUX COCTUHEHHH (CHCTeMaTH4ecKas) W TPUBHAJIbHbIC HA3BaHHUS BaKHCHIIMX
MIPEACTABUTENEH KIaCCOB OPraHMYECKUX BELIECTB.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEUIECTB U MX IPEBpAIIECHUN: 03HAKOMIIEHUE C
o0Opa3laMu OpraHWYECKUX BELIECTB M MaTepHajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpraHMYECKHUX BEIIECTB, HAOMIOJACHHE U OINUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
NPEBPAIICHHIO OPraHMYECKHUX BEIIECTB MPU HarpeBaHuu (IUIaBJIeHKHE, OOYTIIMBAHUE U TOPCHUE).

Yraesonopoabl

AJKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTMUECKHH psina. MeTaH W 3TaH — MNpOCTEHIIHe
NPEJCTaBUTEIIM AJIKAHOB. (U3UYECKUE M XUMHUECKHUE CBOWCTBAa (peaklUu 3aMEICHUS H
TOpEHUsI), HaXOXKICHUE B TIPUPO/IE, IOTYUYSHHE U TPUMECHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH pAll. DTHWIEH U NPONWIEH — MPOCTEHUIINE
NPE/ICTABUTENIM ANKCHOB. (DM3MYSCKHE W XHMHUYECKHE CBOMCTBA (peakiMy TUIPUPOBAHMSA,
raJIOTCHUPOBAHUS, TUIPATALINHU, OKUCIICHUS U TIOJMMEPH3AIIHK), TOJyYCHHE U IIPUMCHEHUE.

Anxanuensl: OyraaueH-1,3 u MetwnOyranuen-1,3: crpoeHue, BakHEHIINE XMMHUYECKHE
cBOMCTBa (peakuus momumepusanuu). [lomydeHne CHHTETHYECKOTO KayuyKa U Pe3HHBL.

AJKUHBI. COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psA. ALETUIeH —
NpOCTEUIINN MpeICTaBUTENb AIKMHOB. COCTaB, CTPOCHUE, (PU3NYECKHe U XUMUYECKUEe CBOICTBA
(peakumu THaPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUH, TOPCHHUS), TTOJyUYCHHE U IIPUMCHEHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (PHU3MYECKHE W XUMHYECKHE CBOWCTBa (peakimu
raJOreHUPOBAHUSI M HUTPOBaHUs), MOJyYCHHE M TPHUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceoticmea (peaxyuu 2anoeeHUpo8anus U HUMPOBAHUL), NOLYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. [eHeTHueckas CBSA3b MEXIy YIVIEBOJOPOAAMH,
MPUHAJUICKAIIMMHU K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YriIeBOAOpo0B. [IpuponHblil ra3 u nomnyTHble HeTSHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTk HEPTH: TEPEeroHKa, KPEeKUHT
(TepMuUeCKHii, KATATUTUYCCKHIA), MUposn3. [IpoxyKThl epepaboTKu He(TH, UX TPUMEHCHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €r0 epepadOTKH.

DKcrnepuMEeHTaIbHbIE METOJIbl M3YYEeHMs BEUIECTB U MX MpPEBpAllCHUN: 03HAKOMIIEHUE C
oOpa3iamu IuiacTMacc, KaydyyKoB U pe3uHbl, Koyekiuu «Hedte» u «Yronp», MoaenupoBanue
MOJIEKYJl YIJICBOJOPOJOB U TaJOr€HONPOMU3BOJAHBIX, NPOBEIECHHE MNPAKTHYECKOW PAOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YUEHHE €TI0 CBOMCTB.

PacuérHple 3agayn.




BeruncieHus 1O ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB HJIH MIPOJIYKTOB PEAKIINH).

KucJiiopoacoaep:kamye opranHu4eckie coeJuHeHUst

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON. CTpPOeHHE, (U3HYECKHEe U
XMMHUYECKUE CBOWMCTBA (PEaKUUM C aKTUBHBIMH METaIaMH, T'aJOr€HOBOJIOPOAAaMH, TOPEHUE),
npuMeHeHre. BogopoaHeie ¢BA3U MEXy MOJIEKyJIaMH CIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHOMPTBI. OTUIEHIJIMKOIb M TIJIMLEPUH. CTpOeHHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MICIOYHBIMUA METAJJIaMHU, KQUeCTBEHHAsI peaKIus Ha
MHOIOATOMHBIC CHHUPTHI). JleiicTBUEe HAa OpraHW3M uYelioBeka. [IpvMeHeHHe TIIniepuHa |
ATUIICHIJIUKOJIS.

@eHoJI: CTpPOCHHE MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue geHomna.

Anpnerugsl M KemoHwvl. DOpManbIErHl, aueTalbACTHA. CTpOCHHE, (u3nuecKkue u
XUMHYECKHE CBOICcTBa (pEaKkUUH OKHCIICHHS M BOCCTAHOBIICHHUS, KA4YECTBEHHBIC PEAKIHH),
HOJIy4YEeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOThI. MypaBbuHAst M YKCYCHAast KUCIIOTHI:
CTpoeHHe, (PU3MYCCKHE M XUMHYCCKUE CBOICTBA (CBOWCTBA, OOIIHME IS Kiacca KMCIOT, PeaKius
sTepudUKaIMK), TMoNydYeHHe H TmpuMeHeHne. CTeapuHOBas W OJICMHOBAas KHUCIOTHI Kak
NPEJCTAaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEeE NeiiCTBHE.

CrnosxxHble 2Qupbl KaKk MPOU3BOJHbIE KApOOHOBBIX KUCIOT. ['MApONHU3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonornueckas posib )KUPOB.

VYTaeBoabl: cocTaB, KiacCH(UKaIus yrieBoaoB (MOHO-, M- U MoJrcaxapuabl). [ moko3a —
IpOoCTEHIINKA MOHOCaXapua. OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (pU3MYEeCKHe U XMUMHYECKUE
cBoiictBa (B3ammoneiictBue ¢ tuapokcuaom Mmeau(ll), okucieHre aMMHAaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBieHHe, OpOXKEHHE TIIIOKO3bI), HAXOXICHHUE B MPUPOJE,
npuMeHeHue, Ouonoruueckas posb. @orocunres. Ppykros3a Kak H30Mep INIFOKO3bI.

Kpaxman u memmono3a Kak npupoaHble monmuMepbl. CTpoeHne Kpaxmalia U HEeJUTIOI03bL.
dusnyeckre U XMMHYECKHE CBOMCTBA KpaxMaiia (THIpOJIi3, KaYeCTBCHHAS PEaKIUs C HOJIOM).

OKclepUMEHTalbHbIE METO/bl HM3y4YeHMs BELIECTB W HUX IPEBpAIlICHUIl. MpoBelCHHE,
HaOJIOIGHUE W ONMCaHUE JEMOHCTPALIMOHHBIX OIBITOB. TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakiuK OJHOATOMHBIX crUpToB (oKucieHue sTanona okcuaom wmeau(ll)), MHOroaToMHBIX
cnuptoB (B3ammopeiictBue riuiepuHa ¢ ruapokcugaom wmeau(ll)), ampaerumoB (oxucieHHe
aMMuauHbIM pacTBopoM okcupa cepebpa(l) m ruapoxcuaom memu(ll), B3ammoneiictBue
Kpaxmaja C HOJOM), MpPOBEJCHHE IPAKTUYECKOW pPabOTHI. CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbrunicnennss 1Mo ypaBHEHUIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA MJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOT'O M3 UCXOIHBIX BEIECTB WU MPOIYKTOB PEAKIINH).

A3oTcoaepikalie OpraHn4ecKue COeAMHEHMs.

AMUHOKHCIOTBL Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusznyeckue u
XMMUYECKUE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe TiuNMHA). buonmormyeckoe 3HaueHHE
aMHHOKUCIOT. [lenTumpl.



benkn xak NpUpOAHBIE BBICOKOMOJEKYJSIpDHBIE coequHeHUs. [lepBuyHas, BTOpn4Has H
TPETUYHAsi CTPYKTypa O€nKkoB. XHMHYECKHE CBOWCTBA OEJKOB. THIPOJIM3, JE€HATypaIus,
Ka4eCTBEHHBIC PEaKIIMU Ha OETIKH.

OKclepUMEHTAlbHbIE METO/Ibl M3Y4EHHUsS BELIECTB M UX IpEeBpalleHUi: HaOIOAeHuE U
ONKCaHWE JEMOHCTPALlMOHHBIX OIIBITOB. JIeHAaTypalus OEJIKOB INpU HarpeBaHUM, IL[BETHBIC
peakuuu OEIKOB.

BbicokomosieKky/IsipHbIe COeJHHEHUSA

OcCHOBHBIE TNOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUI. MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IIOJIMMEPU3alluu, CPEeIHAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJMMEPU3ALIHS U MTOJIMKOHIEHCALINS.

OKCepUMEHTAIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanmzanus MexnpeaMeTHBIX CBsi3ed Npu M3y4eHHH opranmyeckod xumuu B 10 kiacce
OCYIIECTBJISIETCS. YEpEe3 HCIOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSITHM, TaKk U
MIOHSATHH, SABISAIOLIMXCSA CUCTEMHBIMU IS OTIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIC IMOHATH. SIBIEHUE, HAyyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHHTE3, KIacCCUPUKAIMs, TMEePUOAUYHOCT, HAONIIOJCHHE, W3MEPEHHE,
HKCIEPUMEHT, MOJICIUPOBAHHE.

®duszuka: MaTepus, SJHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUIM YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEJIMYMHBI U €MHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEUIECTB B OpraHu3Me, (OTOCHHTES,
OMONIOTHYECKH aKTHBHBIC BelecTBa (OCJKH, YTIIEBOBI, XKHUPHI, (PepMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: numieBble MPOyKThl, OCHOBBI PAllMOHAILHOTO MUTaHUS, MOIOIINE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX
BOJIOKOH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPE/IHEI'O OBILEI'O OBPA3OBAHUWA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOUIMMHUCS
nporpaMM CpeaHero ooIiero oopazoBaHusi (JIMYHOCTHBIM, METANPEIAMETHBIM U TPEAMETHBIM).
Haydno-meroauueckoil OCHOBOW il pa3paldOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS
IPOrpaMM CPeAHEro o01Iero oopa3oBaHus SBISIETCS CHCTEMHO-CATEIILHOCTHBIM MOIXO/.

B coOoTBETCTBMM C CHCTEMHO-ICSTEIBHOCTHBIM MOJXOIOM B CTPYKTYpE JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA MpenMeTa «XUMHSI» Ha YpPOBHE CpEIHEro o0mero oO0pa3oBaHUS
BBIJICJICHBI CJICAYIOUINE COCTABIISIONIHE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCHUCKOW Tpa)kJaHCKOM HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIIPEAEIICHUIO;

HaJIMYUE MOTUBAIIUHU K O0YUCHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ NCTOPUYECKUX TPAAUIHIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIIOCOOHOCTh OOYHYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH IEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYUIMMH IEJIOCTHOH CHUCTEME XHMHYECKOTO
oOpasoBaHus;

HaJIMYUe TPABOCO3HAHMS DSKOJOTHYECKOH KyJIbTyphl W CIOCOOHOCTH CTaBHTh LETH U
CTPOUTD KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIC pe3ylbTaThl OCBOCHHS TpeaMeTa «XHUMHA» JIOCTUTAIOTCS B EIAMHCTBE
y4eOHOI M BOCIHTATENFHOW JEATEIBHOCTH B COOTBETCTBHM C TYMAaHHUCTHYECKUMH,
COLIMOKYJbTYPHBIMH, JTyXOBHO-HPAaBCTBCHHBIMH ILIEHHOCTSMH M HJA€AaMH  POCCHUICKOTO
TPaXIaHCKOTO OOINECTBa, TNPHHATHIMH B OOLIECTBE HOPMAaMH M TPaBWIAMHU TIOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHA M HPABCTBEHHOTO CTAaHOBJICHHUS
JMYHOCTH 00Yy4aroIuxcsl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS NpeaMeTa «XUMHS» OTPaXaloT c(HOPMHUPOBAHHOCTH
OIBITA TIO3HABATEIIFHOW M MPAKTHYECKOH JESATEIBHOCTH OOYYaroIIUXCs 110 peau3anuu
NPUHSTHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCIIC B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

OCO3HaHUsI 00YYAIOMIMMKCS CBOMX KOHCTHUTYLIMOHHBIX IPaB M 00SI3aHHOCTEH, YBaKECHUS K
3aKOHY M TIPaBOIIOPSIIKY;

NPEJICTABICHUS O COLUMAIBHBIX HOpPMax M TMPaBHIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMW JIESATEIBHOCTH NPU CO3JIaHUU Y4eOHBIX TPOEKTOB,
peUIeHUH y4eOHBIX U MI03HABATEIFHBIX 33/1a4, BHIIOJIHEHHH XUMHYECKHX SKCIIEPHMEHTOB,;

CMOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPCHUS, JIOTHKY U apTyMEHTbI APYTHX
NIPY aHAJTN3€ Pa3IMIHBIX BUJOB YUIEOHOH NESTETbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHMUSL:

IICHHOCTHOTO OTHOILICHUS K MCTOPUYECKOMY U HAyYHOMY HACJICIHMI0O OTEYECTBEHHON
XVMUH,

YBaXEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU W TPAKTUYECKOTO TPHMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JIOCTHIKEHHS HAYKH €CTh pe3yJbTaT JUIUTEIbHBIX HaOIIOACHUI,
KPOTOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YYEHBIX H IPAKTUKOB;



MHTEpeca M ITI03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHau3e
UH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS |

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBS3aHHbIE C XHUMHUYECKUMHU SBIICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBCHHBIC HOPMBI U
[IEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE IMOBEJEHUE M IOCTYINKH CBOMX TOBAapUIIEH ¢ MO3UIUil
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME MOCIEACTBHUM STUX MOCTYIKOB,;

4) hopMHUpPOBaHUSI KYJIbTYPbI 3/I0POBbSI:

MOHUMAHUs I[IEHHOCTEH 370pOBOTO W 0€30MacCHOro o0pasza KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (hM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOnrofeHus MpaBuil 0€30MacHOro OOpallleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYIOBOU JICATEIHHOCTH,

MOHWMAHMS [EHHOCTH TPABWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30TacHOro
MOBE/ICHHUS B CUTYALIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUsI MOCIEACTBUN W HEMPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOJICHUS aaKOTrOJ,
HApKOTUKOB, KypEeHUSI);

5) Tpy10BOT0 BOCIIMTAHUSI:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKOW JESTEIBHOCTH,
0OIIECTBEHHO TIOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JAESATEIbHOCTH;

YCTAaHOBKH Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUICCKUX 3a7ad  COIHAIbHON
HaMpaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IKOJIbI);

MHTEepeca K MPAKTUYECKOMY H3YYEHHUIO Tpodeccuil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHS MTPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXCHHS K TPYILY, JIOASM TPYyJia U pe3yiibTaTaM TPYAOBOH JeSITeIHLHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYyAJIILHON TPacKTOPUH 0Opa3oBaHUS,
Oynyueit mpodeccuu U peanu3aluy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEl 00111eCTBa,;

6) 3K0JI0OrH4ecKOro BOCIUTAHMS:

9KOJIOTHYECKH TIeJIECO00Pa3HOr0 OTHOIICHHS K TMPHUPOJIE, KaK UCTOYHHUKY CYICCTBOBAHHS
’KU3HU Ha 3emiie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOAHON U COIMATILHOU CPEIBI;

OCO3HaHUS HEOOXOUMOCTH HCIIOIB30BAHUS JTIOCTIKEHUH XUMUU ISl PEIICHUST BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTONB30BaAHUS,

AKTUBHOTO HETPUSATHS JEHCTBUI, MPUHOCSIINX BpEl OKPYXKAIOILIeH MPUPOAHON cpere,
YMEHHS TPOTHO3UPOBATh HEOIArOMPHUATHBIC SKOJIOTHYCCKHE ITOCICICTBUS MPEIITPHHIMACMBIX
JIEMCTBUM U NPEJOTBPAILATH UX;

HAIMYUS PA3BUTOTO DKOJOTMUYECKOTO MBIIUICHUS, JKOJIOTUYECKOW KYJIBTYpPBI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbLHON MPAKTUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(hoOuH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pPa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHKHU,



NOHMMAaHMS CHEHU(PUKA XHMUU KaKk HAyKH, OCO3HaHUs €€ poiau B (HOPMHUPOBAHHUU
PalMOHATILHOTO HAyYHOTO MBIIIJICHUS, CO3AaHUU LIEJIOCTHOTO MPEACTABICHHS 00 OKpY’KaroleM
MHUpE KaK O €AMHCTBE IPUPOJAbI M YEJIOBEKa, B TMO3HAHMU IPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHnr TpobiieM COXpaHEeHUs TPUPOAHOTO PaBHOBECHS,

yOexAEHHOCTH B 0OCOOON 3HAYUMOCTH XUMHUH JIi COBPEMEHHON LMBHUIU3aLUU: B €&
TYMaHUCTUYECKOH HANpaBI€HHOCTH M BA)KHOW POJIM B CO3JaHMU HOBOWM 0a3bl MaTepUaIbHOM
KYJIBTYpBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBOH,
SHEPreTUYeCcKOM, MUIIEBOM M HOKOJIOrMYecKOd O0e30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI,
o0ecreyeHny yCIOBHM yCHEIHOro TpyAa U SKOJIOTHYeCKH KOM(OPTHOM KU3HU KaXKJIOTO 4JeHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH. [IOHUMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOTy4aeMble 3HAHUS IS
aHaNM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MHUpPa M MPOUCXOASAIIUX B HEM HM3MEHEHMI,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKITFOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOJIb30BaTh XMMHUUYECKUE 3HAHUSI IJIS1 PEIIeHUs pooiieM
B PEANIbHBIX )KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMH 1O XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSMU,

WHTEpeca K OCOOCHHOCTSIM TpyJa B pPa3IMYHBIX cdepax npodeccrHoHambHON
JeSITEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOEHHS y4dyeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpeaHero odmiero o0pa3oBaHMs BKIIIOYAIOT!

3HaYMMble JJIs1 ()OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCLUUIUIMHAPHBIE
(MexnpeIMEeTHBIE) 00LICHAaYyYHBIE IOHATHS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crierduKy METOJI0B MO3HAHMS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
9Heprus, sIBICHUE, MPOILecC, CUCTeMa, Hay4HbIH (akT, IPUHLHUII, TUIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeJOBaHHE, HAOIIOICHIE, H3MEPEHHUE, IKCIIEPUMEHT U JPYTHE);

yYHUBEpCallbHble ~ y4eOHble  gAelcTBus  (MIO3HABATENbHBIE, KOMMYHHKaTHBHBIE,
peryJaTHBHBIC), oOecreunBaromue ¢GopMupoBaHne (YHKIHOHAILHOH TPAMOTHOCTH U
COIMATPHOM KOMIETEHITUN 00YyJaroIInXcs;

CHOCOOHOCTh  OOY4YaloLIUMXCS  HUCIOJBb30BaTh  OCBOGHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblEe y4yeOHble ACWCTBUS B I03HABATENbHOUH H
COLIMAJILHOW ITPaKTHUKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAJIBHBIMU YyUe€OHBIMU
NI03HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JAEHCTBUAMM.

OsiajeHHe YHHBEPCAJbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH JeHCTBUSIMU

1) 6a3oBbIe JOrHYecKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTyalIU3UpOBaTh IpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;



ONpeNeNATh LENu ACATENbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU HMX JOCTHIKEHMS,
COOTHOCHTB PE3YJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh NPU OCBOEHUM 3HAHUM HPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATH
XapakTepHble MpPU3HAKU IMOHATUI W yCTaHABIMBaTh HUX B3aUMOCBA3b, MCIIOJIB30BaTh
COOTBETCTBYIOLIUE MTOHATHUSA 1JI1 OOBSICHEHUS OT/AEIbHBIX ()aKTOB U SIBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KJIaCCU()UKALMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXY U3Y4acMbIMU SIBJICHUSIMH,

CTPOHMTH JIOTMYECKHE pacCyKAeHHs (MHAYKTHBHBIC, JCIYKTHBHBIC, [0 QHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYUs B pacCMaTPUBAEMBIX SBICHHSX, (HOpPMYIUpOBaTh
BBIBOJIbI U 3aKJIFOUEHUS;

HNPUMCHATH B IPOLIECCE MO3HAHMSI, UCTIOJIb3YEMbIE B XMMUU CHMBOJIMYECKUE (3HAKOBHIC)
MOJIENH, IPe0OPa30BhIBATH MOJICIbHBIC MPEACTABICHHS — XHMUYECKHIA 3HaK (CHMBOIT) JIEMEHTA,
XuMHu4eckas (GopMyna, YypaBHEHHME XHMHUYECKOM peakuuu — TpU pPELlIeHUH Y4eOHbIX
[IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad, NPUMEHSTh Ha3BaHHBIE MOJEJIbHbIE MPEICTABICHUS
JUISL BBISIBJIEHUS] XapaKTEPHbIX IPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUUECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIaJICTh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;

dopMynnpoBaTh LEIM M 3aJadd  MCCIEJOBAHUS, HCIOJb30BaTh IIOCTABIEHHbIE U
CaMOCTOSITENIEHO C(POPMYITMPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BbICKA3bIBAEMbIX CYXKICHUII;

BIaJICTh HAaBBIKAMH CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEIACHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HAOJI0JaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
IPOrHO3UPOBATh €ro pe3yibTaT, (QopMyaupoBaTh OOOOLIEHUS M BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH Pe3yJbTaTOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUECKOH MCCIeI0BaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pa6ora ¢ uHpoOpMAaLHEid:

OpPHEHTHPOBAaThCS B PA3IMYHBIX HCTOYHMKAX WHopMaimu (HaydHO-TIOMyJIsIpHAS
JUTepaTypa XUMHYECKOTO COJEpXaHWs, CHOpaBOYHbIC MOcoOus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IWYHBIX BHAOB M (OPM TPEACTaBICHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HENIPOTUBOPEUUBOCTD;

dbopMynMpoBaTh 3ampochl W MPUMEHATH pa3IUYHble METOAbl IpPH IOUCKE U O0TOOpe
uH(popMaluu, HEOOXOAUMOM /1JIsl BBIMIOTHEHUS Y4eOHBIX 3ajau ONpeAeEHHOrO TUIIA,;

npruoOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSTEIILHO BBIOMpATh ONTHMAaIbHYIO (GopMy mpescTaBieHus UHGopMamu (CXeMsl,
rpaduKH, IMarpaMmbl, TaOJIHIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBAa NpU pabdoTe € XUMHYECKOH
uHpopMalMel: TPUMEHSATh MEKIpeAMEeTHbIe ((PU3MUSCKHEe M MaTeMaTHYeCKHe) 3HaKu |
CHUMBOJIBI, (hopMyITbl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIAHOCTH.

OgiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1€ CTBUSIMHU



3a7aBaTh BOMPOCHI MO CYIIECCTBY OOCYKIaeMOW TEMBbI B XOJ€ JAHMAajIora u/uim AUCKYCCHH,
BBICKA3bIBaThb HIACH, (bOpMy.TH/IpOBaTB CBOH HpCl[JIO)KeHI/ISI OTHOCUTCIIBHO BBIITOJIHCHU A
MPEJI0KEHHOM 3a/1a4H;

BBICTYINAaTh C MpE3CHTAIMel pe3yJbTaTOB MO3HABATEIBLHON NEATEILHOCTH, MOTYYECHHBIX
CaMOCTOSTEIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TP  BBIMIOJIHCHHUH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO HCCICIOBAHUIO CBOWCTB H3Y4aeMBIX BEIIECTB,
peamzanuu y4eOHOTO MpoeKTa M (HOPMYIHPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEASHHBIX
MCCJICIOBAHUH MyTEM COTJIACOBAHMSI MIO3UITUH B X0/1e 00CYX ACHUS 1 0OMEHA MHCHHSIMHU.

OBJajieHHe YHHBEPCAJIbHBIMHU PEryJATHBHBIMHU AeHCTBUSIMM

CaMOCTOSITEJIbHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO IMO3HABATEIBHYIO JI€ATEIBHOCTD,
omnpenensis €€ ey W 3a/Jaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npejiaraeMblii alrOpuTM JACUCTBUN MPU BHIIOJHEHUH Y4€OHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BbIOUpaTh Hanbomee 3(hHEeKTUBHBIN CIIOCO0 MX PEIICHUs C YUETOM MOJyYeHUs] HOBBIX 3HAHUN O
BCIICCTBAX U XUMHUUYCCKUX pCaKIII/IFIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE camMoaHaln3a |
CaMOOIIEHKH.

INPEAMETHBIE PE3YJbTATbBI

10 KUIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUSI» OTPAKaAIOT!

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XHWMHUYECKOW COCTABJISIONIEH €CTEeCTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJU XUMHHU B TO3HAHUM SIBJICHUH NPUPOMBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JHYHOCTH, €€ (DYHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMOW MAJist
pelleHrsT TPAaKTHUYECKUX 3a7ad M DSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
370pPOBBIO U PUPOHOM CPEE;

BIIQJICHUE CHUCTEMOW XWMHUYECKHX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINe
NOHATHUS (XUMUYECKHUN JIEMEHT, aToM, 3JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTD,
AJIEKTPOOTPHIIATEIILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTras u
COKpaimiéHHas), MOJIb, MOJISIPHAs Macca, MOJSIPHBIA  00BEM,  YIJICPOJHBIA  CKEIET,
GyHKIMOHATBHAS TPYMIMa, PajuKajl, W30MEpHs, H30MEPHI, TOMOJIOTHUECKHIN pPsiJi, TOMOJIOTH,
YTIIEBOJOPOABI, KACIOPOA U a30TCOJACPKAIINE COSAUHEHUSI, MOHOMEP, MOJUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHHUS); TCOPUU U 3aKOHBI (TEOPHUSI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. bBymiepoBa, 3aKOH COXpaHEHHST MAacChl BEIICCTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECCKHE 3HAHMSI, JICKAIIHE B OCHOBE MOHUMAaHUS
MPUYMHHOCTHA U CHCTEMHOCTH XMMUYECKUX SIBICHHM, (DAKTOIOrMYECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MTaCHOM MCIOIB30BAHNN BAXXHEHIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JEeSATEIbHOCTU YEIO0BEKa,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITH XapaKTEPHBIC NMPU3HAKU MOHSATHH, YCTAaHABIIUBATH
UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE MMOHSATHS IPY ONIMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IJISi COCTABJICHHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) (HOPMYJT OPraHUYECKUX BEIIECTB
Y YpaBHEHUH XMMHYECKUX PEaKLUHW, U3rOTABIMBATh MOJEIHN MOJIEKYJ OPTaHMYECKUX BEIECTB
JUTSL WULTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,;



c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh N3YUEHHBIX OPTaHUYECKUX
BCIIECTB 10 HX COCTaBy M CTPOCHHUIO K ONpeAeiaCHHOMY KiacCy/Tpymme CoeauHEHHH
(yriaeBomopoabl,  KHCIOPOJ M a30TCOACPXAIIUEC  COCAMHCHHS, BBICOKOMOJICKYIISIPHbBIC
COeIMHEHHs), JaBaTh MM Ha3BaHHs 10 cucremarmuyeckoir HomeHkimatype (IUPAC), a takke
NPUBOJMTh TPUBHAIILHBIC HAa3BaHUS OTICIbHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOIHJICH,
aleTUIICH, STWICHIJIMKONb, TIMLEPHH, (QeHOMN, (opManbAeTui, aleTalbleru]l, MypaBbUHAs
KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAsl KHCIIOTA, CTEApUHOBAs KHCIIOTA, TIIOKO03a, (QPYKTO3a,
KpaxmaJl, [eJUTI0JI03a, TJIUIIHH);

c(OpMUPOBAHHOCTh YMEHHMS OMNPEAENATh BHJbI XHUMHUYECKOH CBS3M B OPraHUYEeCKUX
coeqrHeHusX (OJJMHAPHBIC U KPAaTHBIC);

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemiectB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCMMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYCCKUE H
XUMUYECKHE CBOMCTBA THUITMYHBIX MPEICTABUTENICH Pa3IMIHBIX KJIACCOB OPTaHUYCCKUX BEIICCTB
(MeTaH, »TaH, OSTHJEH, NPOIWIEH, aleTuieH, OyraaueH-1,3, merunOyramuen-1,3, OeH3odm,
METaHOJ, TaHOJ, STHJICHIJIUKOJb, TJIMLIEPHH, (EHOJ, aleTalbIeru, MypaBbuHas U yKCyCHas
KHACJIOTHI, TJIIOKO3a, KpaxMai, [eJI0I03a, aMHUHOYKCYCHAas KHCIIOTa), HUIFOCTPHPOBATH
TEHETHYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHHUKHU YTIIEBOJAOPOIHOTO CHIPhS
(HedTh, TPUPOMHBIA Ta3, yrojib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMCHEHUE
IPOAYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIUMCICHUS [0 XHMHYECKUM YpPaBHEHUSAM
(Macchl, 00BEMa, KONMYECTBA MCXOJHOTO BEIIECTBA WM TPOJYKTa PEAKIIMH TIO0 WU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WK MPOIYKTOB PEAKIIHH);

c(hopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCIONB3YEeMbIX B XHMHHM TPH M3yYCHUU BEIIECTB M XUMHUYECKUX SIBICHUU
(HaOmrozieHUEe, W3MEpPEHHEe, OSKCIICEPUMEHT, MOJICIMPOBAHUE), UCIOJIBb30BaTh CHCTEMHbBIC
XUMUYCCKHE 3HAHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KHU3HECHHBIX CHTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM,;

c(hOpMUPOBAHHOCTh YMEHHH COONIOAATh MpaBUiIa MOJIb30BAHUS XMUMHUYECKON MOCYAON U
n1abopaTopHBIM 000pYyI0BaHUEM, a TAKXKE MpaBuiia 00OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB,;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBITOJHATh XHUMHYCCKHHA OSKCIICPUMCHT
(mpeBpallieHUs] OPraHUYECKUX BEIECTB MPU HATPEBAHUH, MOJYYCHUE ATHICHA M M3YYCHHUE €rO
CBOMCTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKHX BEIIECTB, JCHATypalus OENKOB TpHu
HArpeBaHWH, IIBETHBIC PEAaKIMKU OCIIKOB) B COOTBETCTBHMH C MPaBUIAMU TEXHUKH 0€30MACHOCTH
npu OOpalleHNuH ¢ BEIIeCTBAMHU M JIA0OPATOPHBIM O0OPYJIOBAHUEM, TIPEICTABIATh PE3yIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCu YpaBHEHHUM COOTBETCTBYIOIIMX pPEAKIUN U
(GbopMyIIUPOBATh BEIBOJIBI HA OCHOBE ITUX PE3YJITATOB,;

c(OpMUPOBAHHOCTh YMEHHUH KpPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(popmaiuio,
MOJIy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoit nH(popMaru, IHTepHET u APYTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COONOaTh TMpaBWIa HKOJOTHYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3I0POBbSI U
OKpYXarollleil MpUPOHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI HA YKHUBBIE OPraHU3MBI



onpeAeNéHHBIX OpraHMYeCKUX BEIIeCTB, MOHMMas cwmbica mnokaszatens [IJIK, moscusaTe Ha
pUMEpax CIocoObl YMEHBIICHUSI U NMPEAOTBPALICHUS WX BPEIHOTO BO3ACHCTBHS HA OPraHU3M
4eJI0BEKa,

Uit 00y4YaroIIUXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMHU 3[I0POBBS: YMEHHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHMS BEILECTB U XUMUYECKUX SBIICHUI,

JUISE  CJICTIBIX ¥ CIA0OBUASIIMX OOydYalomuXcs: YMEHHE WCIOIb30BaTh pelibeHO-
TOUYCUHYIO cUCTeMy o0o3HaueHuit JI. bpaiins muis 3anucu XuMudeckux GopmyoL.



TEMATHYECKOE INTAHUPOBAHHUE
10 A, b KJIACC

Ne
n/n

HaumenoBanmue
pa3aeyioB U TeM
NMPOrpamMMbl

KoanuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYecKue
padoTsbI

DiekTponnbie (udppoBkIe)
o0pa3oBaTeJIbHbIE PecypChbl

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM

11

[Ipenmer
OpraHUYEeCKOU
xumud. Teopus
CTPOEHHUS
OPraHUYEeCKHUX
coenuHeHu A. M.
bytneposa

Hroro no paszneny

Hop

Pa3nen 2.YrieBoaopoabl

2.1

2.2

IIpenenbubie
YTII€BOAOPOABI —
aJIKaHbI
Henpenenbubie
YIII€BOJOPOBL:
AJIKEHBI, AJIKa/INEHBI,
AJIKUHBI

Hop

oop

2.3

Apomartuyeckue
YTJIEBOAOPOABI

ooP

2.4

IIpuponHsie
VNCTOYHUKNU
YIJII€BOIOPOAOB U UX

HOP




nepepaboTka

Utoro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:xaiime opraHudeckue coenHeHnst

3.1 Cruptel. deron 3
AJbIeruas.
3.9 Kap6oHoBbie 7 11OP
KUCTOTHI. CII0KHbBIE
3¢upbr
3.3 YrI1eBobI 3 1
Htoro no pazneny 13
Pasnen 4.A30Tcoaep:kaine opraHudeckue coeIunHeHust
AMUHBIL.
4.1 AMWHOKHCIOTHI. 3 LHOP
benkn
Hroro mo pazmeny 3
Pazgen 5.BbicokoMoIeKy/IsIpHbIE COeIMHEHUS
51 [TmacTmaccer. 5 11OP
Kayuyxu. Bonokna
Hroro mo pazneny 2
OBILEE KOJIMYECTBO 34 )

YACOB 110 [TPOTPAMME




INOYPOYHOE IIVTAHUPOBAHUE
10 A, b KJIACC

KoJsun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl

IIpenmeT opranuyueckoii XUMuH, €é

1 P P ’ 1 1[OP
BO3HUKHOBEHHE, Pa3BUTUE U 3HAYCHUE
Teopust cTpoeHUs OpraHnYECKuX

2 coenunennii A. M. byriepoga, eé 1 HOP
OCHOBHBIE OJIOXKEHUS
[IpencraBnenue o Ki1accuPpUKauu

3 opraHudeckux BemiecTB. Homenknarypa 1 1OP
(cucTemarudeckasi) ¥ TPUBHUAIBHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB
AJIKaHBI. COCTaB M CTPOCHHE

4 > 1 eTp ! 1 1[OP
TOMOJIOTUYECKHUH Pl
MetaH U 3TaH — IPOCTEUIIIIE

5 P 1 1[OP
MPEACTaBUTENM AIKAHOB

6 AJIKEHBI. COCTaB U CTPOEHHUE, CBOMCTBA 1 HOP

7 DTUJIEH U IPONUIIEH — MpOCTeMIne 1 1OP
MIPEACTABUTEHN AIKEHOB
ITpaxtrueckas padora Ne 1. «IlonyueHue

8 P P oty 1 1 1[OP
STUJIEHA U U3YUYEHUE €TO CBOMCTB»
Ankanuensl. bytaauen-1,3 u

9 Metunoyraauen-1,3. [lomydyenue 1

CUHTETUYECKOIO KaydyKa U PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHH,

10 TOMOJIOTUYECKHH psll. ATleTHIIEH — LHOP
MPOCTEUILIUN MPEACTAaBUTEIIb ATKUHOB

11 Brluncienus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIyOJI. TOKCHYHOCTh LIOP
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJOPO/IOB, 11OP
NPUHAAISKAMINUX K PAa3JIMUHBIM Kilaccam
[IpupoaHble HCTOYHUKH YTIEBOIOPOOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC Hop
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HICTOYHHUKH YTIEBOLOPOIOB:

15 MIPUPOJIHBII a3 U NOMyTHbIE HEPTSIHBIE HOoP
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHast cBsi3b

18 MHoroaroMHsbI€ CIUPTHI: ATUIICHTIIMKOIIb U
TIIALIEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GopMaTbIaeTHI U 1OP
arneragpIerua. AneTox

21 OnHOOCHOBHBIE TIPE/IeIbHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbHHas M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX 11OP
KHCIIOT, UX MOIolIee IeHCTBUE
Crnoxwnble 3(hUpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIH3 CIOKHBIX HOP
a¢upoB

26 XKupsr: ruaponus, mpuMeHeHue, 11OP
OMOJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTas, Kiaccuduxanus.

27 BaxxHeiimue nmpecTaBUTENN: TIIOK03a,
¢bpykTo3a, caxaposa

08 Kpaxman u 1emuiosno3a Kak mpupoHble 11OP
MOJIMMEPHI
Kontposnbnas paboTa mo pazaeny

29 «Kwucnopoacoaepxaiine opraHudecKue
COCMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

31 OpPraHMYECKUE COETMHEHUS, UX HOP
Ouosiornueckoe 3HaueHue. [lentuabt

39 benku xak npupoaHsie 11OP
BBICOKOMOJIEKYJISIPHbIE COSAMHEHUS

33 OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIE METOIBI CHHTE3a




HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METO/IMYECKOE OBECIEYEHME OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Xumust. 10 kmacce. / I'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE

O6H_I€CTBO ((I/I3I[aTeJ'IBCTBO ((HpOCBGH_[eHI/Ie»

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

KonrtponbsHo-u3meputensuble Marepuansl. Xumus.10 kiace.
Cocrt. H.I1.Tpoery6osa.M.,BAKO.

O.C.I'abpuensH, U.I".OctpoymoB. HacronsHast kaura yuutens. Xumus.10 kiace.
MeTtoauueckoe mocodue.

O.C.I'abpuensH, JI.I1.Batnuna. Xumudeckuii skcepumeHT B mikose.10 kmacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

[HOP
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