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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUU HAa YpPOBHE CpeaHEro oOIero ooOpazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
Oenepanum», TpeOOBaHWI K pe3yabTaTaM OCBOCHUS (eaepalibHONM  00pa3oBaTEeIbHOM
nporpaMmsl cpenHero ooduero odpazosanus (OOII COO), npencraBnennbix B denepanbHomM
rocygapctBeHHOM oOpasoBarenbHoM cranpapte COO, ¢ yuérom Konuenmmu mpenojaBaHus
yueOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHBIX opranm3anusx Poccuiickoit deneparmm,
peann3yoIx 0CHOBHBIE 00pa30BaTelIbHbIEC IPOTPaMMBI, 1 OCHOBHBIX MOJI0KeHUH «CTparerun
pasButus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopskenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOMOB K pa3pabOTKe NpOTpaMMbI 10 XHMHUH, K OIPENeNCHUI0 oOmIen
CTpaTeruy 00y4eHus, BOCIIMTAHUS U Pa3BUTHs OOyUYaIOIINXCs CPeACTBaMHU y4eOHOTO TpeamMeTa
«Xumus» ans 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHIIETITYaJbHBIE IOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH LeJNEH, COAEpKAaHUS, Pe3yabTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, IOJIyda€MO€ BBITYCKHMKaMH  00111e00pa3oBaTeIbHOMN
OpraHu3alluM, SBIIIETCSI HEOThEMJIEMOW dYacThio HX oOpa3oBaHHOCTH. OHO  CITYXKHT
3aBEpINAIONINM ATAallOM peau3alliii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJOCTHOM CHCTEME XHUMHUYECKOTO OOpa3oBaHUsA. OTH IIEHHOCTH
KacaroTcsl MO3HaHMUS 3aKOHOB MPHUPOJbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYpHI
4eJI0BeKa, a TaKXKe HKOJIOTUYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
IpUPOJHOH cpeze. Peannsyercss xuMndeckoe oOpa3oBaHue 00y4arOUIMXCsl HA YPOBHE CPEIHETr0
o01rero o0pa3oBaHus CPEACTBAMHU y4eOHOTO MpEeAMETa «XUMHS», COJACP)KaHUE U MMOCTPOCHHE
KOTOPOI'O OINpEAEICHbl B IMpOrpaMMe M0 XUMHUM C Y4E€TOM CHEeUUM(UKH HAyKH XUMHH, €€
3HAa4YeHUs B IIO3HAHUM IIPUPOJIbl U B MATEPUAIbHON KHU3HU OOIIECTBA, a TAKXKE ¢ YI4ETOM 00LIMX
Lesied ¥ MPUHIMIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJHErO 00ILero
obOpasoBanus B Poccuiickoii deaepanum.

XUMUS KaK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO POJIb B COBPEMEHHOM
LIUBUIM3ALUY, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHON KyabTypbl. OHa BHOCHT CBOI BK/IaJ B
(dbopMupOBaHHUE PALMOHATIBHOTO HAYYHOI'O MBIIIICHHS, B CO3/IaHUE LIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpy>KarolleM MHUpe KaK O €IMHCTBE MPHPOJIbl U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHUs BELIECTBEHHOI'O COCTAaBa OKPY)KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoneHCTBYsT € JApPYIMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaia
HEOThEMJIEMON YacThbI0O MHUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXJ0T0 wieHa oouiectBa. CoBpeMeHHas XMMHUS KaKk Hayka co3MJaTesbHas, Kak HayKa
BBICOKUX TEXHOJIOTHI HampaBjieHa Ha pelleHHe II00aIbHBIX MPO0JIeM YCTOHYHMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CHIPhEBOM, JHEPreTHYecKOM, NUIIEBOH, HKOJOIMUYECKOW Oe30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cooTBercTBUM ¢ OOLMMH LENSIMH U HPUHIMIIAMH CpeIHEro oOIiero oOpazoBaHMs
cogepxkanue npeamera «Xumus» (10-11  xmaccwl, 0a30BbI  ypoBEHb  HM3Y4EHU:)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY OOYy4YarolMXcs,
HEO0X0AUMYIO UM ISl BBIPAOOTKH MHUPOBO33PEHUECKHX OPUEHTUPOB, YCIIEITHOTO BKIIOYEHUS B



KHU3Hb COIIMYMa, MPOJOJDKEHHS O0O0pa3oBaHMsS B PA3JIMYHBIX OOJNACTIX, HE CBA3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CocraBmsrouuMu  ipeameTa «XUMHs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
xuMus» U «OOmas W HeOopraHuveckas XHMUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKW: CHUCTEMa 3HAHUM [0 HEOPraHMYECKOH XMMHH (C
BKJIIOUEHUEM 3HAaHUM M3 OO0IIEeW XMMHMM) M OpraHudeckoid xumuu. OOpMHUpOBaHUE JIAHHOU
CHCTEMBI 3HAHUN MPU HW3YyYEHHH TpeIMeTa 00eCIeunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3us BEIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPUI XUMUH.

Crpykrypa coaepxkanus KypcoB — «Opranndeckast xumusi» 1 «OO0IIasi 1 HeopraHueckast
XUMHUS» cPOPMUPOBaHA B MIPOrpPaMMe MO0 XUMUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K U3y4YEHUIO
yueOHOro Mmatepuana M 0O0yCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHUN Ha
OTpENEeNEHHBIX TEOPETUUYECKHX YPOBHSX. Tak, B Kypce OpPraHMYeCKONM XHMMHMHM BEIIECTBA
paccMaTpuBalOTCA Ha YpOBHE KJIACCHMUECKON TEOPUU CTPOEHUSI OpPraHMYEeCKHX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMMUYECKUX U AJIEKTPOHHBIX MPEJICTaBICHUN O CTPOCHHM BEIIECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce BeLIeCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJIOB JI0
CIIOHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHHUH. B Kypce opraHnyeckoil XMMUU MOJy4aroT
pa3ButHe c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs NEpPBOHAYAIbHBIE
MIPEJICTaBICHUS O XMMHUYECKOH CBSI3U, KJIACCU(PHUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKOMN PEAKIINH.

[lox HOBBIM yrjiom 3peHust B npeaMere «XuMHs» 0a30BOro YpOBHS paccMaTpUBAECTCS
W3YYECHHBII Ha YpOBHE OCHOBHOTO O0OIIero o0pa3oBaHHsS TEOPETHUECKUH Marepuan u
(akTosornuecKrue CBEACHUS O BEIIECTBAX U XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHUyeckas XUMHsD) 00y4JaloUIUMCs PEJOCTaBISAETCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE MNEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKHX IMO3UILIUHI,
IyO)Ke TIOHSTh HCTOPUYECKOE W3MEHEHHE (YHKIIMHA 3TOTO 3aKOoHAa — OT 00oOmIaromieit a0
0OBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBAX, X COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, A TaKXKe O XMMHYECKHX PEAKUUAX, HX CYIHOCTH U 3aKOHOMEPHOCTAX
MpoTeKaHus JonoiHseTcs B Kypcax 10 m 11 kiaccoB anemMeHTaMu COJEpKaHMS, UMEIOIIUMHU
KYJIbTYPOJOTHYECKHM U MPUKIATHON XapakTep. OTH 3HaHUSA CIIOCOOCTBYIOT MOHMMAHHUIO
B3aMMOCBSI3U XHMHMHM C JPYrUMH HayKaMH, DPacKpbIBalOT €€ pOJib B II03HABATEIbHOW U
MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBXKEHUS K IMPOLIECCY
TBOpUYECTBA B 00JaCTU TEOPUH U MPAKTHUECKUX MPUIOKEHUH XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO M JTUYHOCTHO 3HAUYMMBIX MpPOOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICTUBATh HHPOPMAIUIO U MPUMEHSTH €€ I MOMOJIHEHHs 3HAHUN, PELICHUS
MHTEJUIEKTYAJIbHBIX M SKCIIEPUMEHTAIIbHBIX UCCIE0BATEIbCKUX 3a/1au. B nenom conepxxanue
y4eOHOTO0 npeaMeTa « XMMHUS» JaHHOTO YPOBHS M3YUYE€HUsI OPUEHTHPOBAHO HAa (OPMHUPOBAHUE Y
oOyyJaromuxcs MUPOBO33PEHYECKON OCHOBBI JJIs1 MOHUMAaHUs GHIOCOPCKUX MAEH, TAKUX Kak:
MaTepHalIbHOE €JMHCTBO HEOPraHUYECKOTO M OPraHUYeCKOro MUpPa, 00YCIIOBIEHHOCTh CBOWCTB
BEIIECTB MX COCTAaBOM M CTPOECHHMEM, II03HABAEMOCTb IPUPOJHBIX SIBICHUH IyTEM
SKCMEPUMEHTAa W pEeLIeHHUs MNPOTUBOPEUMA MEXKJy HOBBIMU (PakTaMH U TEOPETUUYECKUMHU
NPENOChIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHM 3KOJOTMYECKHX MNpoOieM, a Takke
npobseM cOepexeHHs SHEPreTUYECKUX PEeCcypcoB, CBHIPbS, CO3JaHHS HOBBIX TEXHOJIOTUH U
MaTepHaJIoB.



B mnnane pemieHus 3amad BOCHUTAHHS, PAa3BUTHS W COLMAIHM3AIMH OOYJarOIIUXCS
MPUHATHIE MPOrPAMMON MO XWMHUU TMOAXOJBI K OMPEICICHHUIO COJEPKAaHUS U TOCTPOCHUS
mpeaMeTa MpelycMaTpuBaoT (pOpMUpPOBAHNE YHUBEPCAIBHBIX YUCOHBIX JCWCTBUMA, UMEIOIIUX
0a30BO€ 3HAYCHHE JJISI PA3IIMIHBIX BHUJIOB JICATCIEHOCTH: PEIICHUsS MPoOIeM, IOUCKa, aHaIn3a
u 00paboTku wHPOpPMAIUK, HEOOXOJUMBIX JUII HPHUOOPETEHUS ONbITAa MPAKTHYECKOW U
HCCIICIOBATEIICKON ACSITETLHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHUs, TaK
M Ha YypOBHE cCpeaHero oOmero oOpa3oBaHUs, IPU ONPEICIICHUU COJCPKATCILHOMN
XapaKTePUCTHKH TIIeJIeH H3ydCHHsI MPEAMETa HanpaBlICHUEM IICPBOCTCTICHHON 3HAYMMOCTH
TPAJAUIIMOHHO TPU3HAETCA (POPMHUpPOBAHME OCHOB XHMMHYECKOW HAYKH Kak 0O0JacTH
COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHUECKON ICSITEILHOCTH YeOBEKa M KAaK OIHOTO W3
KOMITOHCHTOB MHUPOBOW KymbTypbl. C METOIUYECKOW TOUYKHM 3pEHHS] TaKOH TOIXOA K
OTIPEJICIICHUIO TEJICH N3YUEHUS TIPEeIMETa SIBJISICTCS BIIOJTHE OTIPABIAHHBIM.

CoryilacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU IEIIMHA U3Yy4EHUS TpeaMeTa «XHUMHs» Ha
6azoBom yporHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUPOBaHHE CHCTEMBbl XWMHUUYECKMX 3HAHUN KaK Ba)XHEHIIEH COCTaBJISIOMIEH
€CTECTBCHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOU JIeXKaT KITFOUEBBIC TOHSTHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W
MMOHUMAHHWE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJAX [MO3HAHUS BEIIECTB U
XMUMHYECKUX peakUuuid, HeOOXOAUMBIX Ul MPUOOPETEHUsI YMEHUN OPHUEHTUPOBATHCS B
MHUpE BEUIECTB U XUMUYECKHX SIBJICHU, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON
¥ IIOBCEIHECBHOM KU3HMU,

® pa3BUTHE YMEHHMH M CHOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAONIOJEHUEM H
OOBSCHEHHEM XUMHUYECKOTO OSKCIIEpUMEHTa, COOJIIOIEHUEM MpaBWil 0e30MacHOTO
oOpallleHus ¢ BeleCTBAMHU.

Hapsiny ¢ atumMm, coneprkaTtenbHas XapaKTepuCTHKa IIesiel U 3aJa4 U3y4eHHs MpeaMera B
MIpOrpaMMe Mo XMMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH NPUOPUTETAMH
B cucreMe cpeaHero obmero oOpazoBaHus. CerogHsi B NpPENOJaBaHUM XUMHH B OOJbLIEH
CTENeHU OTAAETCA MPENNOouTeHUE TMPAKTUYECKON KOMIIOHEHTE CcoAep:KaHus OO0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHUKAa 00II€00pa30BaTEIbHON OpraHU3aIui,
BIIQJICIOINIET0 HE HA0OpOM 3HAHUH, a PYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSIMH aKTUBHOTO MOJYYCHUS 3HAHUU M MPUMEHEHUS UX B PEAbHOM KU3HU JUIsl PelleHUs
MPAKTUYECKUX 3aau.

B cBa3um ¢ »TMM Tpu M3yYeHHHM NpeaMeTa «XUMHUS» JOMHHHUPYIOIIEE 3HaueHUe
MPUOOPETAIOT TaKue IeNU U 3a7a4uu, KakK:

ajanrtanus OO0ydYalolmUXCcs K  YCIOBUSAM JWHAMHUYHO  Pa3BUBAIOIIETOCS  MHpAa,
(dbopMHUpOBaHHE WHTEIJIEKTYyadbHO pa3BUTON JIMYHOCTH, TOTOBOM K caM0o00Opa3oBaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHHUEM;

dbopMupoBaHHe y OOy4alOUIMXCS KJIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIN),
MMEIOIIUX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUOB JIEATEIBHOCTH: PEHICHUS MpooIeMm,
MOUCKa, aHaimu3a M o00paboTku uHMOpPMANMKU, HEOOXOAMMBIX Ui MPHUOOPETEHHUs OIbITa



JEATeIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWU XMMUH, a TAKXKE JJIsI OLEHKHU C
MO3UIMKA DKOJOTMYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHYECKHX
MIPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPHPOTHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSTENBHO TNPHOOpPETaTh HOBBIC 3HAHHS 10 XUMHUH B
COOTBETCTBMM  C  JKU3HCHHBIMH  TOTPEOHOCTSIMH,  HCIOJB30BaTh  COBPEMEHHBIC
WH(GOpPMAIIMOHHBIE TEXHOJOTMU JUIsi TOMCKa M aHaimu3a y4eOHOW ¥ HaydyHO-TIOMYJISAPHOU
nHGOPMAINY XUMUYECKOTO COICPIKaHMS,;

dbopmMupoBaHHEe H pa3BUTHE Yy OOYyYArOIIUXCS AacCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS,, HAOJIOJAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUHN XHMHUYECKOTO IKCIIEPIMEHTA;

BOCIIMTaHUE Yy OOy4aromuxcs YOeXJAEHHOCTH B TYMAHHCTHYECKOW HAlpaBIEHHOCTH
XUMHHM, €€ BaXHOM polM B pEHIeHMM TJ00aJbHBIX MpoOJieM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHMS, TOTIOJIHEHHUSI DHEPreTHYECKHX PECYpCOB M COXPAHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAaHUS HEOOXOIMMOCTH OEpEKHOTO OTHOIICHHS K TPUPOJE M CBOEMY
3II0OPOBBIO, a TAKXKE MPHOOPETCHHUS OTIBITA UCIIOIb30BAHMS TIOJTYIEHHBIX 3HAHUH IS TPHHSATHS
I'PAMOTHBIX PEIICHUN B CUTYAIUIX, CBSI3aHHBIX C XUMHYCCKAMH SBJICHUSMHU.

B y4ye6HOM mane cpemHero oo0Imero o0pa3oBaHus MPEAMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHOMN o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9rcno 4acoB, OTBENEHHBIX IS M3yYCHUST XUMUH, Ha 0a30BOM YPOBHE CPEIIHETO
obmero obpaszoBanusi, coctaBisieT 68 vacos: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJEP/)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuyeckod XWMHUU: €€ BO3HUKHOBEHHUE, pa3BUTHE U 3HAYCHHUE B
[IOJIyYEHUU HOBBIX BEIIECTB U MaTepHaioB. Teopusi CTPOEHUSI OPraHUUECKUX COETUHEHUN A.
M. BytnepoBa, e€ ocHOBHBIE NOJI0kKeHUsA. CTPYKTypHBIE ()OPMYIIBI OPTaHUYECKUX BEIIECTB.
I'omounorust, nzomepusi. XuMHU4ecKasi CBsI3b B OPraHUYECKUX COEAMHEHUSAX — OJUHAPHBIE U
KpaTHbIE CBS3H.

[IpencraBnenre o KiaccuuKalud OpraHMYeckux BemiecTB. HomeHknaTypa
OpraHMYeCKUX COEAMHEHUU (cucTeMaTHdecKas) W TpPUBUAIbHbIE HA3BaHUS Ba)KHEUIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHBIE METO/IbI U3YUEHHSI BEIIECTB M UX MPEBPAIllEHUI: 03HAKOMIICHUE
c oOpa3namMy OpraHMYecKHMX BEUIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJI OpraHMYECKUX BEIIeCTB, HAOIIOAEHNE U ONHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPALIEHUIO OpPraHMYECKUX BEIIEeCTB IpU HarpeBaHUU (IJIaBjieHHE, OOyriIMBaHHE WU
TOpPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH pslA. MeTaH M 3TaH — MpoCTeune
MPE/ICTAaBUTENIN aJIKaHOB: (pU3MUEeCKHe M XUMHUYECKHE CBOWCTBA (peaklHuH 3aMelIeHUs U
rOpeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MOTydYEeHUE U PUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAd. OTWUIEH W NPONWIEH —
MpoCTelIINe MpPEeACTaBUTENN AaKEHOB: (U3MYECKHEe M XUMHYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUPATAIIUU, OKUCICHHS U MOJIMMEpPHU3aliu), TOIy4eHHe
Y IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u meTmnOyraaueH-1,3: cTpoeHne, BAKHEHIITNE XUMUYCCKUE
cBOICTBa (peakus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUU psiA. ALETUICH —
MPOCTEHIINI TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpPOEHUE, (PU3UYECKHEe U XUMUYECKHE
CBOMCTBa (peakuy THIAPUPOBAHUS, FAIIOT€HUPOBAHUS, THPATALIUU, TOPEHUS), TIOTydCHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (Gu3nuecKue U XUMHUYECKHUE CBOMCTBA (peakiuu
TaJIOTeHUPOBAHUS M HUTPOBAHUS), MOJIYYeHUE U IpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue c8oUCmMsea (Peakyuu 2an02eHUPOBAHUsL U HUMPOBAHUS), NOYUeHUe
u npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHyeckash CBsA3b MEXAY YIJIEBOJOPOJIAMH,
MIPUHAUISKALMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoHBIE MCTOYHMKH YIiIeBOAOPOAoB. [IpupoaHblil ra3 M momyTHbIE HEQTSHbIE
ra3el. Hepth U €€ mpoucxoxaenue. CrocoObl nepepaboTKH He(TH: MEeperoHka, KpPeKHHT
(TepMuuecKMi, KaTamuTHuyeckuif), mnuponus. IlpoaykTel mnepepaboTku HedpTH, HUX
NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMmMeHHbI yroinb M HOpPOAYKTHI €ro
nepepadoTKH.

OKCIIEpUMEHTANIBHBIE METO/IbI U3YUE€HHS BELECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE
c oOpa3naMM IJIacTMacc, KaydykoB M pe3uHbl, kosulekuuu «Hedpts» u  «Yromby,



MOJICJIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB M  TAJOIE€HONPOU3BOJIHBIX, IPOBEIACHUE
MPAKTUYECKOW PabOThI: ONyYCHHUE STUIICHA U U3YYCHUE €r0 CBOMCTB.
PacuérHbie 3agayn.

Bbruncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEéMa, KOJMYECTBA
HCXOJHOTO BELIECTBA WJIM MPOAYKTa PEaKLMU 0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenpHBIE OAHOATOMHBIE CIUPTHL. METaHON M 3TAaHOJ: CTPOEHHUE, (PU3MUECKHE U
XMMHMUYECKHE CBOMCTBA (pPeaklMU ¢ aKTUBHBIMU METaJlIIaMU, FaJIOr€HOBO10POaMH, TOPEHUE),
IIpUMEHEHHE. BoAopoaHbIE CBSA3M MEXAYy MOJIEKYJIaMH COUpTOB. JleMCTBHE MeTaHOJIA M
3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI. ODTWICHIVIUKOIb M TJIMLEPUH: CTpOEHHE, (U3NYECKUue U
XMMHMUYECKHE CBOMCTBa (B3aMMOAEWCTBHE CO IIEIOYHBIMU METAJUIAMH, KadyeCTBEHHas
peakuusi Ha MHOroaroMHble cnupthl). JlelicTBue Ha opraHu3M uenoBeka. lIpumeHneHue
[JIMLEPUHA U STHJICHTJIUKOJISL.

@DeHo: CTpPOCHHE MOJIEKYNbI, (U3NYECKHe U XHUMHUYECKHE CBOMCTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anbrerunpl U xemonvi. dDopmanpaeru, aueTalbIerHl: CTpoeHHe, (u3nueckue u
XMMHUYECKHE CBOMCTBA (peakLWU OKUCIEHHUS U BOCCTAHOBJIEHHUS, KaUECTBEHHbIE PEAKIIUN),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHasT M yKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3WUYECKHEe M XUMHUYECKHE CBOMCTBa (CBOMCTBa, 0oOmMe Ui Kiacca
KHUCTIOT, peakiusi dTepudukanun), noiydeHue u npumeHenue. CteapuHoOBas U OJIEMHOBAs
KHUCIIOTBHl KaK MpPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JeHCTBHE.

CrnoxHbple >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MOPONH3 CIOKHBIX
adupoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruonorudeckas poJib KHPOB.

VYrneBoapl: coctaB, KiaccuuKauus YrieBoAoB (MOHO-, IU- M TOJHCAXapUbl).
I'moko3a — mpocreimnii MOHOcaxapui: 0COOEHHOCTU CTPOCHUS MOJEKYIbl, GU3UYECKUE U
XMUMHYECKHE CBOMCTBA (B3aumojencTBue ¢ ruapokcuaom menu(ll), okucnenue aMMuadyHbIM
pactBopoMm okcuua cepebpa(l), BoccTaHOBIEHHME, OpOKEHHE TJIIOKO3bI), HAXOXKICHHE B
pHUpoie, IpuMeHeHue, Ouonornyeckas poib. PorocuHTes. PpykTo3a Kak U30MEpP TITIOKO3HI.

Kpaxman wu npemwmono3a kak mnpupoaHble noauMepbl. CTpoeHue Kpaxmana M
uemtono3el. dusnueckrue W XUMHYECKHME CBOMCTBA Kpaxmana (TUOPOJIN3, KaueCTBEHHAs
peaxius ¢ HOJI0M).

DKCIEepUMEHTAIbHBIE METOJIbl M3yYEHUs BEIIECTB M UX MPEBPALLEHUI: MPOBEICHUE,
HaOJI0/IeHNe M ONMCAaHHE JIEMOHCTPAL[MOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHbBIE
peaKknMy OJTHOATOMHBIX CHUPTOB (OKHCcIeHHEe 3TaHojda okcuaoMm Meau(ll)), MHOroaToMHbBIX
cupTOB (B3aumojelcTBue riuuepuHa ¢ rugpokcuaom meau(ll)), anprernnoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuga cepebpa(l) u runpokcuaom memu(ll), B3zammoneiicTBue
Kpaxmajia ¢ HOJIOM), MPOBEICHHE IMPAKTUYECKOM pPabOThI: CBOICTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnbie 3amaun.



Bbruncnenuss mo ypaBHEHHIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HMJIM NMPOJYKTa PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

AzoTconepikale OpraHn4eckie CoeAMHEHHUS.

AMUHOKHUCIIOTBl Kak am@oTepHble OpraHuyeckue coenuHeHus. Pusnueckue u
XMMHMUYECKHUE CBOMCTBA aMUHOKMCIOT (Ha NpUMepe INulIuHA). buosornuyeckoe 3HayeHHE
aMuHOKUCIIOT. [lenTumapl.

benku kak mpupo/iHbIE BEICOKOMOJIEKYIIIpHBIE coeuHeHus. [lepBuunas, BTOpu4Has U
TpeTUYHasi CTPYKTypa OenkoB. XMMHUYECKHE CBOMICTBA OEJIKOB: THAPOJIN3, JIE€HATypalus,
KaueCTBEHHbIE PEAKIIH HA OEIKU.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUEHUs BEIIECTB U UX MpEeBpallleHUil: HaOMoIeHue 1
ONMCAHNE JIEMOHCTPALMOHHBIX OMBITOB: J€HaTypalus OEIKOB NpU HarpeBaHUM, I[BETHBIE
peakiuu OeIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHH s

OcHOBHbBIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3ALUU, CpeaHsIs MoyeKylspHass macca. OCHOBHbIE
METO/Jbl ~ CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COEIMHEHUH  —  MOJMMEpH3alus U
MOJIMKOHICHCALINS.

DKcrepuMEHTAIbHBIE METO/Ibl U3YUYE€HHUS BEIECTB U UX MPEBPALLEHUI: 03HAKOMJICHHE
¢ oOpa3namu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMETHBIX CBSI3€d MpPH W3YYEHUH OpraHuyecko xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IMOHATHUH,
TaK ¥ TOHSTHM, SBISIOMIMXCS CUCTEMHBIMU ISl OTHAEIBHBIX MPEIMETOB E€CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE MOHSTHUS: SIBIICHUE, HAYYHbIN (akT, TUIOTe3a, 3aKOH,
TEOpUsl, aHAJIW3, CUHTE3, KiIaccu(UKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE.

Odusuka: Marepus, SHEPrus, Macca, aroM, 3JEKTPOH, MOJIEKYNla, SHEpreTHUYeCKUn
YpOBEHb, BEILIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHHE BEIleCTBa, (PU3NUECKUE BETMUYHUHBI
Y €IMHUILIBI UX U3MEPEHHUSL.

buonorus: knerka, opranuzm, 6uocdepa, 0OMeH BeUIeCTB B opraHu3Me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBL, (DEPMEHTHI).

I'eorpadusi: MuHEpabl, TOpHBIE TOPOIbI, MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorusi: muIeBble NPOAYKTHI, OCHOBBI PAIlMOHATBHOIO MHUTAHHS, MOIOIINE
CpeICTBa, JEKApPCTBEHHBIE U KOCMETHYECKHE MperapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITPOITPAMMBI 110 XMMHMHM HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycraHaBiauBaeT TPeOOBAHUS K Pe3yIbTaTaM OCBOCHHS OOYYarOIIIUMHUCS
mporpaMMm  cpeaHero obOmiero oOpa3oBaHusi  (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHO-MeToIMuecKoi OCHOBOM ISl pa3pabOTKH TIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHHUSI IIPOTpaMM CpEAHEro oOIIero o0pa3oBaHUs SIBJISETCS CHUCTEMHO-AEATEIbHOCTHBIN
MOAXO/I.

B cooTBercTBUU C CHCTEMHO-JEATEIBHOCTHBIM MOJX0J0M B CTPYKTYPE JUYHOCTHBIX
pe3yabTaTOB OCBOEHHS TpeaMeTa «XUMHUsS» Ha ypOBHE cpenHero oOmiero oOpa3oBaHHUs
BbIJICJIEHBI CIIEIYIOIINE COCTABIISIOIINE:

0CO3HaHUE 00YYAIOUIUMHUCS POCCUICKOM TPAKJAHCKON HMJACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

LIEJICHANIPABJICHHOE DPAa3BUTHUE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEN M UCTOPUUYECKUX TPAIUIUI 0a30BOM HAYKU XUMMHH;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaIONINXCs PyKOBOJICTBOBATHCS B CBOEH JI€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, TPUCYHIUMHU LEIOCTHOW CHCTEME XUMHYECKOIrO
o0pa3zoBaHus;

HaJM4ue MPaBOCO3HAHMS SKOJIOTMUYECKON KYNbTYpbl M CIOCOOHOCTH CTAaBUTH II€NIU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS INMpeAMeTa «XHUMHsD) JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHHUTATEIbHOM JESATENbHOCTM B COOTBETCTBUUM C T'yMaHUCTHYECKHMH,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMU W HJi€aJaMU POCCUHCKOTO
rpaXJaHCKOTo OOIIecTBa, MPUHATHIMA B OOIIECTBE HOpMaMU W MpaBUJIAMU TOBEICHMUS,
CHOCOOCTBYIOIIMMHU  TIpOIleCCaM  CaMOIIO3HAHUS, CaMOpa3BUTUS U HPABCTBEHHOIO
CTaHOBJICHUS JIMYHOCTU O0yYaIOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «Xumus» OTPAXKAIOT
c(OpPMHUPOBAHHOCTH OIBITA MO3HABATEILHONW U MPAKTHUECKON NEATEIIbHOCTH O0YJaromuXcs
0 peanu3aliy NPUHATHIX B 0011IeCTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHS OOYYarOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHHUS K 3aKOHY U IPABONOPSAIKY;

MPEACTABJICHUS O COLMAJIbHBIX HOPMax M IMpaBWiIaX MEXKJIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW HESATENBHOCTH NPU CO3JAHUU Y4EOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX U T[O3HABATENLHBIX 33]a4, BBIIIOJHEHUU XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI
JPYTUX MPU aHAIKU3€ Pa3IMYHbIX BUIOB YUeOHOM NEeSITeNbHOCTH,

2) IaTPHOTHYECKOI0 BOCIINTAHMA

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBKEHUS K MPOIECCY TBOPUECTBA B OOIACTH TEOPHUU U MPAKTUUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3yAbTaT AIUTENbHBIX HAOTIOACHUIA,
KPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX TIOMCKOB, TOCTOSIHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;



WHTEpeca M IMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHH WU TIOCIEAYIOIIEM aHaIHu3e
nH(OpMAINY O IEPEAOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJICHHUS;

CIOCOOHOCTH OLIEHWBATH CHUTYallMH, CBS3aHHBIE C XWMHUYECKUMHU SIBJICHUAMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHHUsS, OPUEHTHUPYICh HA MOPAITBHO-HPABCTBECHHBIE HOPMBI U
[EHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE TOBEACHUE M TOCTYIKH CBOMX TOBAPHINEH C IO3WIHHA
HPaBCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBUH STHX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs LIEHHOCTEH 30pOBOro M 0Oe30MacHOro obpasa XKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY M IICUXUIECKOMY 3I0POBBIO;

coOITr0/IeHUs TPaBHII 0€30TIaCHOTO OOpaIeHHs C BEIIECTBAMHU B OBITY, MTOBCEAHEBHOM
KU3HU U B TPYJOBOH JIEATEIHHOCTH;

MOHUMaHUS ITICHHOCTH TPaBWUJI HHIMBHIYaTHHOTO W KOJUICKTHBHOTO O€30IMacHOTO
MIOBEJICHHSI B CUTYAIIMSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHMS TOCTIEICTBUI W HETIPHUITHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aKOTOJIs,
HapKOTHUKOB, KYpeHHs);

5) Tpya0BOro BocnuTaAHMS:

KOMMYHUKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKON JESITEIThHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4YacTHE B pEIIeHUHM MNPAKTUYECKUX 3aJad COIMAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil pa3IuyHOro poja, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHUS K TPYY, JIOAAM TPYyJa U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUAYaJbHON TpaeKkTopuu oOpa3zoBaHMUS,
Oyaymeil mnpodeccun U peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHUS:

JKOJIOTHYECKH  II€JIeCOOOPa3HOro  OTHOIIEHUS K MNpUpoAe, KaK HCTOYHHUKY
CYIIECTBOBaHUS KU3HU Ha 3eMII€;

MOHUMAaHUs  TJI00ANbHOTO  XapakTepa  JKOJOTUYECKUX  MpoOIeM,  BIHMSHHS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COLIMATILHOU CPEeIbl;

OCO3HAHHS HEOOXOJUMOCTH HCIOJB30BaHUSA JOCTH)KCHMM XUMHH [UIsl  pPEHICHUS
BOIIPOCOB PALMOHATILHOTO MPHPOAONOIB30BaHUS;

aKTUBHOTO HENPUATHUS ACUCTBUIH, MIPUHOCAIINX Bpe] OKpYXarollel MpUpOJHOH cpene,
YMEHUS IIPOTHO3UPOBATH HeOJIaronpusTHoIE 9KOJIOTHYECKUE MOCTIEe/ICTBUS
MpeNPUHIMAEMbIX IEHCTBUHN U MPEIOTBPAIATh HX;

HAJIMYMs Pa3BUTOIO SKOJIOTUYECKOTO MBIIIICHHS, SKOJOTHYECKOW KYNbTYpHI, OMbITA
NeATeNbHOCTH HKOJIOTMYECKOW HampaBl€HHOCTH, YMEHHs PYKOBOJCTBOBAaTbCI UMM B
M03HaBaTEIbHON, KOMMYHHUKATUBHOM M COLIMAIbHOM MNpPaKTUKE, CIIOCOOHOCTH M YMEHMS
aKTHUBHO MPOTUBOCTOSTH UJCOJIOTHU XeMo(poOuu;

7) HEHHOCTH HAYYHOI 0 MO3HAHMS:



c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLLIECTBEHHON MTPaKTUKU;

MOHUMAaHUS CIENU(PUKH XUMHUM KaK HAayKH, OCO3HaHUS €€ pos B (POpPMUPOBAHUH
palMOHAJIBbHOTO HAYYHOTO  MBIIIJICHUS, CO3JaHUM IIEJIOCTHOIO IPEACTaBICHUS 00
OKPY)KAIOILIEM MHpE KaK O €IMHCTBE MpPHUPOJAbl M YEJOBEKa, B IO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U PeIIeHNnH IpoOIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XMMHH JUII COBPEMEHHOM LUBUIM3ALMU: B €€
I'YMaHUCTHYECKOW HANpPaBICHHOCTH U BayKHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOU
KYJIbTYpPbl, pPELIEHUH TJI00AIbHBIX MpOOJEM YCTOMUMBOTO pPA3BUTHS UEIOBEUECTBA —
CBIPbEBOM, HSHEPreTHYECKOM, TMHUIEBOM W HKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, 00ECIIeYeHNH YCIOBUM YCIIENTHOTO TPyAa M 3KOJOTMYEeCKH KOM(OPTHOM JKU3HU
Ka)KJOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTHU: IOHMMAHHS CYIIHOCTH METOJO0B IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHHUS SIBIEHUN OKpYXAIOLUIEro MHpa M MPOUCXOIAIMIMX B HEM
W3MEHEHUW, YMEHUs JejaTb O00OCHOBaHHBIE 3aKIIOYEHHMsS] Ha OCHOBE HAy4HbIX (DAKTOB U
HMMEIOLIUXCS JAHHBIX C LENbI0 TOJIYYEHUsI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XWMUYECKHE 3HAHUS I pelleHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY O0Opa30BaHHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYYUCHHUIO HOBBIX 3HAaHUM 10 XUMHHM B COOTBETCTBHM C >KMU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM Tpyda B pa3nuuHbIX cdepax mnpodeccrHoHaTbHON
NEeSATENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHMS yd4eOHOTO mpenMera «XHMHUs» Ha ypOBHE
Cpe€aHero O6IH€FO O6paBOBaHI/I$I BKIIFOYAKOT.

3HAYUMBIC JIA (bOpMHpOBaHI/ISI MHPOBO33PCHUA O6yanOHlI/IXC}I MCKIUCHUITIIMHAPHBIC
(MeXTpeIMETHBIE) OOIICHAYYHBIC MOHSITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CHeI_[I/I(bI/IKy MCTOHOB IMO3HAHHSA, UCIIOJIb3YEMbIX B €CTCCTBCHHBIX HAyKaX (MaTepI/I}I,
BEIIECTBO, SHEPTrHs, SBJICHHUE, MPOIECC, CUCTEeMa, Hay4HbI (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMCPHOCTb, 3aKOH, TCOpH:A, UCCICAOBAHUC, Ha6JHOI[eHI/IC, HU3MCPCHUC, SKCIICPUMCHT U
ApyrHe);

YHUBCPCAJIbHBIC y‘Ie6HbIe HeﬁCTBHH (H03HaBaTeHBHLIe, KOMMYHUKAaTUBHEIC,
peryiasTuBHbIE), obecneunBaroniie (HopMUpOBaHHE (YHKIUMOHAIBHOH TI'PaMOTHOCTH H
COHH&HBHOﬁ KOMIICTCHII U O6y‘laI-OH_II/IXC$I;

CHOCO6HOCTB O6y‘IaI-OH_II/IXC}I HCIIOJIBb30BATh OCBOCHHBIC MCKIAUCHUIITIMHAPHEIC,
MHPOBO33PCHUYCCKHUEC 3HAHHUA U YHHUBCPCAJILHBIC yqe6HHe HeﬁCTBHH B II03HaBaTeJIbHOU U
COHH&HBHOﬁ IMPpaKTHUKE.

MeTaHpeﬂMeTHLIe PE3YJIbTAaThl OTPAXKAKOT OBJIAZICHUC YHHBCPCAJIbBHBIMU y‘Ie6HBIMI/I
MO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA ,[ICI>'ICTBI/I$IMI/I.

OBnaz[eHne YHMBEpPCAJAbHBIMHA y‘lGﬁHLIMI/I MMO3HaABATCJIbHBIMH IleICTBI/IﬂMI/It



1) 6a30Bble JJOrHYeCKHUE e CTBHS:

CaMOCTOSITENIBHO (OPMYJIHPOBATh M aKTYaJIM3MPOBATH MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh LEJU JIeATeTbHOCTH, 3a/aBas MapaMmeTpbl U KPUTEPUU HX JTOCTIKCHHS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIHHOCTH C MMOCTABICHHBIMU IICJISIMH;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATDH
XapaKTepHbIe TPHU3HAKK TMOHATHM W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE TOHSITHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBHIOMPATh OCHOBAaHUS M KPHUTECPUHU I KiIacCH(DHUKAIMKM BEIIECTB W XHUMHUYCCKUX
peaKuuii;

YCTaHABIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YyYaeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTHYECKHE pACCYXKJEHUS (WMHIYKTHBHBIE, NEAYKTUBHBIC, IO aHAJOTHUH),
BBIBJISITh ~ 3aKOHOMEPHOCTH U NPOTUBOPEYMS B PAacCMATPUBACMBIX  SIBJICHMSIX,
(hopMyIUPOBATh BBIBOJIBI U 3aKJIFOUYCHHS;

MPUMEHATh B TMPOIECCE TO3HAHUS, WCIOJIb3YEMbIE B XHUMHUU CHMBOJHYECKHE
(3HAaKOBBIE) MOJIETH, MPEOOPA30BHIBATH MOJICIHHBIC MPEICTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI) dNeMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOW pEakuu — TIpH
pereHun y4eOHBIX TO3HABATENbHBIX W TPAKTHYECKUX 3a]ad, NPUMEHSATH Ha3BaHHBIC
MO/IETbHBIC MTPEACTABICHUS TSI BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB N3Y4aeMbIX BEIECTB U
XUMHUYECKUX PEAKIIUH.

2) 6a30BbI€e HCCJIEA0BATEbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB U XUMHUECKUX PEAKIIHA;

dbopmMyaupoBaTh IENM W 3aJa4d HWCCIEAOBAHMs, WCIOJIb30BaTh IOCTABIICHHBIE |
CaMOCTOSITEIFHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA TO3HAHUA U
OCHOBBI i1 (OPMHUPOBAHMSI THUIOTE3bl IO MPOBEPKE TMPABHUIHBHOCTH BBICKAa3bIBAEMBIX
CY)KJICHUH;

BJIaJIETh HAaBBIKAMH CAMOCTOSTEIBLHOTO TUIAHWPOBAHUS M TPOBEACHHUS YUCHUUYCCKUX
AKCIIEPUMEHTOB,  COBEpIICHCTBOBATh yMEHHUS  HaONMIOJaTh 3a  XOJOM  IpoIllecca,
CaMOCTOSITEJIPHO MPOTHO3UPOBATh €0 PE3yJbTaT, (POpMYIUpPOBATH OOOOIIEHUS W BBIBOJIBI
OTHOCHTEIILHO JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEAOBAHUSA, COCTABJIATH OOOCHOBAHHBIN
OTYET O IPOJICIIAHHON padoTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HCCIeNOBATENbCKON U MPOEKTHOW AESITeTbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METOJOB PEIICHUS
MPAaKTUYECKHX 33J1a4, TPUMEHEHHUIO Pa3IMYHbIX METOI0B ITO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HHGOpManuu (Hay4YHO-TOMYIsSpHAs
auTepaTypa XUMHUYECKOTO COJAEpKaHWs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),
aHAM3UPOBaTh MHGOPMAIUIO PA3IUYHBIX BHUJIOB U (OpPM MpeAcCTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampockl U MPUMEHATh pPa3IUYHbIE METOJbl IPU MOUCKE U OTOOpE
uHpopMaluy, He0OXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT UCTIOIB30BAaHUS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH
Y pa3IMYHbIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (OPMYy MpEACTaBICHUS HH(POPMALUU
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTHE);

WCIOJb30BaTh HAYYHBIM S3BIK B KayeCTBE CPEACTBA INpPH pPabdOTe C XUMHUYECKOM
uHbOpMaIMel: MPUMEHATh MEXIpPEeIMETHbIE ((pU3HYecKrne W MaTeMaTHYeCKUe) 3HAKU M
CHMBOJIBI, POpMYJIbI, a00peBUATYpPBI, HOMEHKIIATYPY;

MCIIOJIB30BATh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUSAMU:

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXJTaeMOW TEMBI B XOJ€ Jauaiora W/viu
JMCKYCCHH, BBICKA3bIBaTh WJAEH, (OPMYIHPOBATH CBOM TPEIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPE/ITIOKESHHON 3a1a4H;

BBICTYIIaTh ~C  TPE3CHTAllMeld  pe3ylbTaToOB  II03HABATEILHOW  JIEATEILHOCTH,
MOJIy4eHHBIX CaMOCTOSITETIbHO WM COBMECTHO CO CBEPCTHHKAMU TIPU  BBITIOJTHEHUHU
XAUMUYECKOTO SKCIIEPUMEHTA, IPAKTUIECKOH pabOTHI M0 MCCIEIOBAHUIO CBOWCTB M3ydaeMbIX
BEIIECTB, peANTM3aliU Y4eOHOrO MpoeKTa W (POpMYyIHpOBATh BBIBOJBI IO pe3yiIbTaTam
MPOBEAEHHBIX MCCIIEIOBAHMH IyTEM COTJIACOBAHUS TIO3UIIMH B X07€ 00CYXIeHUS M 0OMEHa
MHEHHSIMH.

Ogiaienne YHUBEPCATbHBIMU PEryJsITHBHBIMH 1€HCTBUAMU:

CaMOCTOSITEIIEHO TJIAHUPOBATH M OCYIIECTBIISITh CBOIO TIO3HABATEIILHYIO JIESITEITHHOCTD,
ompenenss e€ Ielu U 3aJ]aui, KOHTPOJIUPOBATh U 110 Mepe HEOOXOMMOCTH KOPPEKTHPOBATh
MpeUlaraeMblii  aNrOPUTM JICHCTBHH TPH BBITIOJHEHUN YYEOHBIX M HCCIEIOBATEIbCKAX
3a/1a4, BeIOMpaTh Hanbosee F3PHEKTUBHBIN CITOCOO X PEIICHHS ¢ YIETOM MOJTYICHHS HOBBIX
3HAHMM O BEIECTBAX U XMMHUECKUX PEaKIUsX;

OCYILIECTBJISITh CaMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE caMoaHaln3a |
CaMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATDBI
10 KUIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XMMHsD» OTPaXkKaroT:

C(OPMHUPOBAHHOCTh TPE/ACTABIECHUI O XUMHUYECKOM COCTaBIIAIOLICH €CTEeCTBEHHO-
Hay4YHOM KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHUM SIBJICHUH MPUPOJbI, B (OPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYphl JIUYHOCTH, €€ (PyHKUMOHAIBLHONH IPaMOTHOCTH, HEOOXOAUMOM s
pelIeHusl MPaKTUYECKUX 3a/Ja4 U HKOJOIMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CUCTEMOM XUMUYECKHUX 3HAHUM, KOTOpas BKIIKOYAET: OCHOBOIIOJIArarolue
NOHATUS (XUMHYECKUI »JJIEMEHT, aToM, JJIeKTpOHHas 000J04YKa aroma, MoJIeKyJa,
BAJICHTHOCTh, D3JEKTPOOTPULIATEIBHOCTh, XHUMHMYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpalIEHHAas1), MOJIb, MOJIAPHAs Macca, MOJISIpHBIH OO0BEM, YIriIepoHbIN
CKeJleT, (YyHKIMOHAJbHAs TpylNa, pajuKan, U30MepHs, HU30Mepbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJI€BOAOPOABI, KMUCIOPOJ U a30TCOAEPXKAIIUE COCIUHEHHs, MOHOMED, IIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISIDHBIE COEAMHEHHs); TEOPUH M 3aKOHbI (TEopHs



CTpoeHUsl opranuveckux BemectB A. M. ByriepoBa, 3aKkOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN SI3BIK XUMHUHU; MHUPOBO33PECHUYCCKUE 3HAHUS, JICKAIIHUC B
OCHOBE TIOHMMAaHUS MIPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SBICHUH, (DAKTOJIOTHIECKHE
CBEJICHHUSI O CBOMCTBaX, COCTaBe, IMOJIydCHHUH MU OE30MaCHOM HCIOJIH30BAaHUU BaKHEHIIIMX
OpPraHMYECKUX BEIIECTB B OBITY U IPAKTHYSCKOH JICATEIIPHOCTH YEJIOBCKa;

cOPMHUPOBAHHOCTh ~ YMEHHUH  BBISBIATH  XapaKTEPHbIE  NPHU3HAKK  TOHATHUH,
YCTaHABIIMBATh MX B3aHMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONIUE MOHSATHUS TIPH OMUCAHUU
COCTaBa, CTPOCHMS U MPEBPALLCHUIN OPraHUYECKUX COEAUHEHHIA;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOIH30BATh XUMUIECCKYIO CUMBOJIMKY JJIsS COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpall€HHON) (QOpMYNI OpraHUYECKUX
BEIIECTB M YPAaBHCHHA XUMHUYECKHX pEAKIMi, W3TOTABIMBATh MOJCIU MOJICKYII
OPraHWYECKUX BEMICCTB U WUIIOCTPAllMd WX XHMHYECKOTO H IPOCTPAHCTBEHHOTO
CTPOCHHUS;

cOpPMHPOBAHHOCTh ~ YMCHHM  YCTAHABIIMBATH  MPHHAUICKHOCTh  HM3YYCHHBIX
OPraHWYECKUX BEMIECTB MO WX COCTaBYy M CTPOCHUIO K OMpenenEHHOMY KiaccCy/Tpyrmrme
COCTMHEHU I (YyriieBo10po/isl, KHUCIIOPO/T u a30TCOIepKaIIIe COCIMHEHMSI,
BBICOKOMOJICKYJISIDHBIC ~ COCJAMHCHHWS), JaBaTh WM Ha3BaHUA TI0 CHCTEMAaTHYCCKOM
nomenkiatype (IUPAC), a Takke mNpUBOAWTH TPUBHAIBHBIE HAa3BaHUS OTEITHHBIX
OpPraHWYECKUX BEMICCTB (ITHUJICH, NIPOIIICH, alleTHJICH, STHICHTJIMKOJb, TIUIEpUH, (eHOI,
dbopManmpAeTH I, ameTadbJeTu, MYypaBbHHAS KHCJIOTA, YKCYCHAas KHCJIOTa, OJICHHOBAs
KHCJIOTAa, CTEApUHOBAs KUCIIOTA, IJII0K03a, PPYKTO3a, Kpaxmall, [eJUTi0J103a, TIUILIHH);

c(OpPMHUPOBAHHOCTh YMEHUSI OMPENENATh BHJIbl XUMUYECKOW CBSI3U B OPraHUYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOEHUSI OPTaHUYECKUX
BemecTtB A. M. bytiiepoBa 1y1st 00bsICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT X COCTaBa M
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTb COCTaB, CTPOCHHUE, (UINYECKHE HU
XMMHYECKHUE CBOICTBA THUIMYHBIX IMPEICTABUTENICH PA3JIMYHBIX KIJIACCOB OPraHUYecKUX
BeIleCTB (METaH, dTaH, ATWJICH, IPOIWICH, alleTHiIeH, Oyraauen-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHIJIUKOIIb, TJIULEPHUH, (EHOJ, alleTalbIeru/l, MypaBbHHAs U
YKCyCHasl ~ KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, NeJUI0j03a, aMUHOYKCYyCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyt;

chOpPMUPOBAHHOCTh YMEHHS XapaKT€PU30BaTh HCTOYHUKU YTIIEBOJOPOJHOTO CHIPbS
(HedTb, MPUPOAHBIN ra3, Yyroib), CIOCOObI X MEepepabOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCIECHUS 1O XUMHUYECKHM YpaBHEHUSIM
(Mmaccbl, 00BbEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WIIM MPOJYKTa PEAKIUU 1O U3BECTHBIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHUHN BJIaJeTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJax
HAyYHOTO TO3HAHUSA, HMCMIOJb3YEMbIX B XHUMHH MPH HM3YYCHHH BEIIECTB M XUMHUYECKHX
SBICHUN (HaONIO/IEeHUE, UW3MEpEHHUe, OHKCIEPUMEHT, MOJETUPOBAaHUE), HCIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAaHUSA MJIsl TPUHSATUS PEIICHUNH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM;



c(hOpPMHUPOBAHHOCTh YMEHHIA COOTIOAATH MIPABIIIA MMOJIH30BAHMS XHMHYECKOH MOCYI0H
U J1abopaTopHBIM OOOpYyIOBaHWEM, a TaKXKe MpaBWia OOpalleHUss C BEHISCTBAMH B
COOTBETCTBUU C HHCTPYKIUSIMH IO BBITOJIHEHUIO JTA00PATOPHBIX XUMHUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IIAHUPOBATH W BBHITIOJHATH XHUMHUYCCKUN JKCIICPUMEHT
(TIpeBpallleHrsl OPraHMYeCKUX BEIIECTB MPU HArPEBAHUH, MOJYyYEHUE HTHICHA W HM3yYCHHUE
€ro CBOMCTB, KaYeCTBEHHBIEC PEAKIIMU OPraHMYECKUX BEIIECTB, JCHATypalus OEIKOB IMpu
HarpeBaHWHU, I[BETHbIE pEAKIMU OEIKOB) B COOTBETCTBUM C TMPABHIAMH TEXHUKU
0€30MacCHOCTH TpH OOpalleHWH C BEImEeCTBAMU U J1a0OpaTOPHBIM 00OpPYIOBaHHEM,
MPEJICTABIIATh PE3yIbTATBl XUMHUYECKOTO J3KCIIepUMEHTa B (GOpMe 3aliCH YpaBHCHUU
COOTBETCTBYIOIINX PEAKIIUid U POPMYTUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOopMUPOBAHHOCTh YMEHUIM KPUTHUUECKH aHATM3UPOBATH XUMHUECKYI0 HH(POPMAIIHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHHUKOB (cpencTtBa maccoBoi uHpopmaiuu, WHTEpHET M
JPYTUX);

c(OpPMHUPOBAHHOCTh YMEHUW COOIIOAATh MpaBHa SKOJOTMYECKH I€]1eco00pa3HOro
MOBEJICHNS B OBITY M TPYIOBOW JAESITEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS U
OKpY)Kaloled MPUPOJHONW CpEeIbl, OCO3HAaBaThb OMACHOCTh BO3JCHCTBUS HA IKUBbBIC
OpraHU3Mbl OMPEJCIEHHBIX OPraHMYECKHX BEIIECTB, MOHMMAas cMbIcH Tokaszarens [IJIK,
MOSICHATh HAa TpUMEpax CHocOObl YMEHBIICHHWS W TPEIOTBPAIICHHS WX BPEIHOTO
BO3JICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUTsT 0OYYArOIIUXCSl ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMH 37I0POBBS: YMEHUE TIPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUTSL CIENBIX W CIA0OBUIANIMX OOYYAIOMIMXCS: YMEHHE HWCIOJIb30BaTh pelibedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ns 3anucu xumuueckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2
99 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 5 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB 3 1
U uX nepepadoTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1

CrnoxHble 3¢upbl




3.3 YrneBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuecTBO 4yacoB DJIeKTPOHHBbIE
Ne n/m Tema ypoka KourtpoJibHble IIpakTHYeckue Aara uudposbie
Bcero HU3y4YeHUs
padoThI padoTsI odpa3oBaTejibHbIE
pecypcsl
[IpaBuno T.b. B kabunere XumMuu https:/fwwiw. youtube.C
" . . om/watch?v=fG2Ch27
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1 M-5¢
BOSHIKHOBCHIE, PASBITH 1 ysclid=Imed2vivnks42
533421
https://www.youtube.c
Teopust CTpoeHHS OpraHUIECKHX om/watch?v=gqsWmk
2 coequaenuit A. M. Byrneposa, e€ 1 HpK5k
OCHOBHBIE ITOJIOKEHUS ysclid=Imed3sr5tw253
720765
IIpencrasienue o KaaccuHUKAIHH https://www.youtube.c
OpraHUYeCKUX BEIIECTB. om/watch?v=x8MEcHc
3 Homenknarypa (cucremMaruueckasi) 1 4lsg
1 TpUBHAIIbHBIC HA3BAHMSI ysclid=Imed4iw8iy792
OpPraHUYECKUX BEIIECTB 980201
https://uchitelya.com/hi
miya/133966-konspekt-
uroka-stroenie-
AJIKaHBI: COCTaB U CTPOCHHE,

4 TOMOJIOTHYCCKUN PSJT 1 alkanov-
gomologicheskiy-ryad-
nomenklatura-i-
izomeriya.html

Meran 1 sTaH — npocreiime https:/_/qdz.tutoronline.r

5 1 u/himiya/10-

NpEACTAaBUTCIIN aJIKAHOB

klass/himiya-10-klass-



https://www.youtube.com/watch?v=fG2Ch27M-5c%20ysclid=lmed2vtvnk542533421
https://www.youtube.com/watch?v=fG2Ch27M-5c%20ysclid=lmed2vtvnk542533421
https://www.youtube.com/watch?v=fG2Ch27M-5c%20ysclid=lmed2vtvnk542533421
https://www.youtube.com/watch?v=fG2Ch27M-5c%20ysclid=lmed2vtvnk542533421
https://www.youtube.com/watch?v=fG2Ch27M-5c%20ysclid=lmed2vtvnk542533421
https://www.youtube.com/watch?v=gqsWmkHpK5k%20ysclid=lmed3sr5tw253720765
https://www.youtube.com/watch?v=gqsWmkHpK5k%20ysclid=lmed3sr5tw253720765
https://www.youtube.com/watch?v=gqsWmkHpK5k%20ysclid=lmed3sr5tw253720765
https://www.youtube.com/watch?v=gqsWmkHpK5k%20ysclid=lmed3sr5tw253720765
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Kpaxman u nemronosa kak
MPUPOIHBIE TOJIUMEPEI
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s/konspiekt-uroka-
krakhmal-i-tsielliuloza-
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=Imellid7fl1495055674
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KontponbHas padoTa no pasueny
«Kucnmopoacoaepxarine
OpPraHHYECKUE COCTUHEHIS

https://nsportal.ru/shkol
a/khimiya/library/2014/
03/16/kontrolnaya-
rabota-
kislorodsoderzhashchie

-organicheskie
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AMWHBI: METHJIAMHUH U aHWJINH

https://uchitel.pro/amun
pl/?ysclid=lmeln4efal6
19874713
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AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYECKUe COeIMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuab

https://infourok.ru/kons
pekt-lekcii-po-teme-
aminokisloti-kak-
amfoternie-
bifunkcionalnie-
soedineniya-
3049194.html?ysclid=I
melnkrntw186962361
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benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS
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azrabotki/priezientatsii
a-na-tiemu-bielki-
prirodnyie-
vysokomoliekuliarnyie-
vieshchiestva-
s.html?ysclid=Imelog6
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 knace/ Pymsutuc I'.E., @enpaman @.I'., AKiinorepHoe 001IecTBO
«M3parenscTBO «IIpocBemenne»

* Xumus / ['abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKunoHepHO€E 001IeCTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA

1.Xumus 11 k. I'.E.Pym3utuc, @.I.®enpaman M «lIpocsemenue» 2019

2.IIporpammsl o xumuu M.H. AdanaceeBa M: «IIpocBenienue» 2018

3.Kuura nmnst yTeHust o Heoprannueckot xumuu cocT. B.A.Kpunman M «IIpocBemienne»
2003

4. Tunbl XUMUYECKUX 3a7a4 U criocoObl ux perienus .M. HoBommHCckui,
H.C.HoBommuckas Kpacnogap OOO «Cosetckas Ky6aus» 2006

5.Xumus v moBcenHeBHAs ku3Hb yenoBeka ['.B.IInuyruna M. «/Ipoda» 2004

6.COOpHUK caMOCTOATENbHBIX paboT no xumuu §-11 .M. HoBommHckui,
H.C.HoBommnckas, JI.®. @enocoBa Mocksa: «IIpocsemienue» 2002

7.KHura nis yTeHus o Heoprannueckoi xumuu coct. B.A. Kpunman M «IIpocemenue»
2003

1.Xomuenko WM.I'. pemenne 3agau no xumuu 10 knacc. M. : OO0 «M3narensctBo HoBast
BoJHa», 2007 T.

2. Xumus mocobue — perneTuTop s MOoCTynarmux B By3bl (o pexakiueit E.C. Eroposa.
PocroB — Ha Jlony: ®enukc, 2003 ).

3. Xumust 10 KI1.: 2JIGKTPOHHOE IPHIIOKCHHUE K yUSOHUKY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Hoyr6yx DEPO

Hudposas nadoparopust mo xumuu TP (17151 y4eHUKOB) B JTAOOPATOPUH BX/IUT:
1.becipoBOIHOM MYJIBTUIATYMK IO XUMHUHU C 3-MSI BCTPOCHHBIMU

JaTYUKAMU:

2. Jlatuuk pH ¢ nuanazonom usmepenus He yxe yem ot 0 go 14 pH

3.JlaT4uK 37eKTPONPOBOAUMOCTH C JUANa30HaMU U3MEPEHUS HE Y)Ke YeM

ot 0 10 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MKCM

4.J1aTuuK TeMIepaTtypsl C IMaa3oHOM U3MepeHus He yxe yeM ot -20 no +140C
OTtnenbHBIC JATYUKU:

5.JIaTYnK ONTUYECKOM MIOTHOCTH 525 HM

Akceccyapsl:

6.Kabens USB coennHUATENBHBIN

7.3apsanHoe ycTpoiicTBo ¢ kabenem miniUSB

8.USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO 1O 3KCIUTyaTariuu uppoBoit 1abopaTopun

ITocyner:

1.YHamka I[lerpu - 2 mt

2.Mepubiii numuaap 100 mo - 1wt

3.1InaTens- noxeuka - 1 mr

4. Xumnueckuii crakat (mmactMaccoBbiit) 100 mit. - 1 mr



5. Xumuueckuit ctakan (ractmaccoBsblif) 100 mi.- 1 it

6.Boponka naboparopnas - 1 mrt

7.Konb6a xonnueckas 100 mu. - 1 mt

8.JloxKa AJisl COKUraHus BEecTB - 1 mT

Ha6op OI'D mo xumuu

B Habop BX0O4T Bechl 1abopaTopHbIe dekTpoHHbie 200 T, CIUPTOBKA
nabopaTopHas, BOpOHKA KOHHYECKast, MAJI0OUKa CTEKIISTHHAS, TPOOUpKa
I1X-14 (10 mTyk), cTakad Beicokuii ¢ HocukoM BH-50 ¢ metkoii (2
IITYKH), IITAHAP U3MEepUTENIbHBIN 2-50-2 (CTEKITHHBIN, C IPUTEPTON
KPBILIKOM), IITaTUB JUIsl MpoOupok Ha 10 rué3n, 3auM NpoOUPOUHBIH,
mmnaresnp-joxxeuka (3 mryku), Habop (IaKOHOB Ul XpaHEHUS
pacTBOPOB M peakTHBOB (00BheM (iakoHa 100 mut - 5 KOMITJIEKTOB TI0 6
mTyK, 00beM ¢rakona 30 mit - 10 KOMIUIEKTOB 1O 6 IITYK), HAIUHIP
n3MepuTenbHbIi ¢ HocukoM 1-500 (2 mTykn), crakad Beicokuit 500 mi
(3 mtyxu), Habop epuIei s MBIThSI OCYIbI (€Il JUISl MBIThSI
MPOOUPOK - 3 MITYKH, €PII JJII MBIThS KOJIO - 3 IITYKH), XajaT OesbIi
x/0 (2 mTyKn), NepyaTku pe3NHOBbIE XUMHUYECKHE CTOMKHUE (2 MTYKH),
OYKH 3aluTHBIE, GUiIbTpel OyMaxHsbie (100 mTyK), roprouee Ass
cupToBoK (0,33 ).

B cocTaB HaOOp BXOJAT peaKkTUBbI: ATIOMUHHM, KeNe30, COIsTHas
KHCJIOTa, METHJIOpaHK, peHoN(TamenH, aMMuaK, MepoKCU T BOJAOPOIa,
HUTpAT cepedpa u Ipyrue; B 00IIeH CI0KHOCTH - 44 pa3TuIHBIX
BEIIECTB, UCIIOJIb3YEMBIX JUISl COCTABICHHS KOMIUIEKTOB PEAKTUBOB IPHU
IIPOBEAECHUH SK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB 10 KypCY IIKOJIBHOM
XUMUHU.

TeneBuszop






