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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEJHET0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoii deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnopaBaHusi y4eOHOTO MpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIIUXCs CPEACTBAMU Yy4eOHOTO IpeaMera
«Xumus» ms 10 kmaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOHIIENTYalibHbIE mosokenus @I'OC
COO o0 B3auM00OYCIIOBICHHOCTH II€JICH, COJIEpKaHMs, PE3yIbTaTOB 00yUeHHS U TpeOOBaHUN K
YPOBHIO MMOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHUS MHPOBO33PEHUS] M OOIIEH KYyJIbTYpHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusi CpeACTBAMH y4eOHOro mpeaMera «XUMHsS», COJEpKaHue W MOCTPOCHUE
KOTOpPOrO0 ONIpEJENIEHbl B IMPOrpaMMe [0 XUMHUU C YYETOM CHEUU(PUKH HAYKU XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
HeNieil ¥ MPUHIUIIOB, XapaKTePU3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OOIIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POjb B COBPEMEHHOMU
UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KyJbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAy4YHOT'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEX/y CTPOEHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMoOnEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOM KyJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa MU
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TE€XHOJOIMH HaIlpaBlieHa Ha peIIeHHe INI0OANbHBIX MPOOJIeM YyCTOMYMBOrO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHM LENsIMM M HPUHLMIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10 kiaccel, 6a30BbIi YpOBEHb HM3Yy4€HHUS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOyyarouuxcs, HEOOXOIUMYI UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3JIMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumMus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HaHUI M0 HEOPraHMYECKOW XUMHH (C BKIIOUEHUEM
3HaHUU U3 oOuIel XMMUK) U OpraHudeckod Xxumuu. @opMuUpoBaHUE JAHHOW CHCTEMBbI 3HAHUI
OpyU HM3YYEHHUH TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO1iast 1 HeopraHu4ecKas
XUMHSA» cPOopMUpOBaHa B MMPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYEHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKIiH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(akTOJIOTHMUECKUE CBEJCHUS O BEUIECTBAX U XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XMMHUsA» OOyUarOIIMMCS MPEJOCTaBIAETCs BO3MOXKHOCTb OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 KJIACCOB  3JIEMEHTaMHM  COJEp)KaHUs, HMEIOIIUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHUYECKOI'0 M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAHHE pPOJIM XMMHUU B PEUICHUM HKOJIOTMYECKUX IMpoOseM, a Takxke MmpodiieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHS W COLMAIM3AlMU  OOydaroUuxcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAaHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHME YHUBEPCAJIbHBIX YyUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs Mpo0ieM, MOUCKa, aHau3a U
00paboTkn uMHPOpMaIMK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] ONbITa MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IE€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B npakrtuke npenosaBaHus XMMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
XapaKTepUCTUKU IeJiell M3y4yeHHUs TpeAMeTa HampaBiIeHHEM IEePBOCTENIEHHON 3HAUYMMOCTH
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyKM Kak o0JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/IeNICHUIO 1IeJIel N3YUYEeHHUS MTPeIMETa SBJSIETCS BIIOJIHE ONPABJIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs TVIABHBIMM LIEJIIMH HU3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6azoBoM ypoBHe (10 KI1.) SIBJISFOTCS:



e (GOpMUPOBAHHE CHCTEMbl XHMHUYECKHX 3HAHMNA KaK Ba)KHEWIEH COCTaBIsIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIEXKAT KIJIIOUEBBIE MOHATHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUHM XHWMHH, OCBOEHHUE S3bIKa HAayKd, YCBOCHHE WU
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (dopMUpOBaHHE U PA3BUTHE MPEJCTABICHUI O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHYECKHX PEaKIHii, HeOOXOAUMBIX Ul MPUOOPETeHHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBJICHUI, UMEIOIIHUX MECTO B MPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHH M CIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAONIOJEHUEM W
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJ1ay U3y4eHus MpeaMera B
[IporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU
B cucTteMe cpeaHero oOmiero oobpazoBanusi. CeronHs B MPENoJaBaHUU XUMHUHU B OOJbIleH
CTENEHM OTAAETCA NPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COJEpXKaHUs O0yuyeHus,
OpUEHTUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHMKA 0OIIe00pa3oBaTeIbHOM  OpraHHU3alluH,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOW KU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBs3u c oTMM mpu U3ydeHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HAYCHHE
IPUOOPETAIOT TaKUe 1IeJIU U 331a4H, KakK:

ajanTanus oOydYaromMXcs K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(GopMUpOBaHHE HHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHue y OOYyYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIINN),
MMEIOLINX YHUBEPCAIBHOE 3HAUEHUE JUUISl PA3JIMYHbIX BUJOB JESATEILHOCTH: PEIIEHUs podieMm,
MIOWCKa, aHalu3a U o00pabOoTKM HWHPOpPMALMU, HEOOXOTUMBIX sl HPUOOPETEHHs OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B IO3HAHWU XMMUH, a TAKXKe I OLIEHKH C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIsl IOMCKa U aHallu3a y4eOHOM U Hay4YHO-TIOMYJISPHOW UH(OPMALIUY XUMUYECKOTO
COJIEp/KaHUS;

(dbopMupOBaHUE U pa3BUTHE y O0YUYaAIOLINXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U NPOBEJAECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs yOexJIEHHOCTM B TyMaHHUCTHYECKOW HamlpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUHd TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUS, IONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAaHHSA HEOOXOJUMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYEHHBIX 3HAHUHN TS IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueGHOM m1aHe cpenHero obmiero oOpa3oBaHusi mpeamer «Xumus» 06a30BOT0 YpPOBHS
BXOJIUT B COCTaB IpeaMeTHoN obnacTu «EcTecTBeHHO-HAYUYHbIE TPEMETHD.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CPEIHEro
obmrero oopazoBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henenro).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepUasoB. Teopus CTpOEHUS OpraHuyeckux coeauHeHuii A. M. bytieposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOPMyYJIBI OpPraHMYECKUX BellecTB. l'omonorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COCIMHEHUN (CUCTeMaTHyecKas) M TpUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HAONIOJEHHE M ONHMCAHME JEMOHCTPALlMOHHBIX OIIBITOB 10
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, 0OyIIIMBaHUE U FTOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOrMYeCKMHd psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME W XHMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U MPONUIEH — NPOCTEHIINe
IpPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BaKHEHUIINE XUMUYECKUE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AUeTuieH —
NPOCTEHIINIA TPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUUECKHE CBOMCTBA
(peakuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALUHU, TOPEHHUS ), [TOJTyUYCHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakimuu
rajJJoreHUpOBAaHUS W HUTPOBAHUsA), MOJIyueHUE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmpoG8aHus), NoayyerHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YIieBOJOPOAOB. [IpupoHbIii ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hedte u e& mpoucxoxaenue. CrnocoObl mnepepalOTKM HEPTH: NEPEeroHKa, KPEeKUHT
(TepMHUYECKHi, KaTamUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHbl, koyuiekuun «Hedte» n «Yromap», MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJEHHE MNPAKTHYECKOW pPabOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnble 3agadu.

Bobluniciienuss 1o ypaBHEHMIO XHUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIUYECTBA
HCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHUE),
npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIeKyJaMH cIUpToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHI. OJTWICHIVIMKOIb W TJIMLEPHH: CTPOECHME, (U3HUECKUe U
XMUMHUYECKHE CBOMCTBA (B3auMOJIEHCTBUE CO MIETOYHBIMHI METaJlJIaM1, Ka4eCTBEHHAsl peaKIys Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEHHWE TiullepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTpPOEHHE MOJEKYJbl, (U3NYeCKUe U XHUMHUYECKHe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowusvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKLMH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XuMUYeCKUe CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepudUKaNMK), TOoNyudeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: cocTaB, Kjlaccu(pUKalus yrieBo10B (MOHO-, IU- U nojucaxapuabl). [oko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom menu(ll), okucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIJIIOKO3bl), HAXOXKIEHHE B MPHUPOJE,
npuUMeHeHue, buonorunueckas poib. DotocunTe3. pyKTo3a KaK U30MEP IIIFOKO3BL.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEUII0I03bL.
Ou3nyecKkue U XUMUIECKHE CBONCTBA KpaxMaia (THAPOIu3, KaYeCTBEHHAs PEaKklUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METOJAbl W3YUYEHMs BEIIECTB U MX IPEBpALICHUI: NpPOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbBIX
crupToB (B3ammojelicTBue TiuuepuHa ¢ ruapokcuaoMm menu(ll)), ampaerumgoB (okuciieHHE
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajga C HOJOM), MPOBEAEHUE MPAKTHUUECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

PacuérHrble 3amaumn.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBl Kak aM(OTepHble OpraHuyeckue coeauHeHud. dusnueckue Hu
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha npuMepe IMLMHA). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpHBbIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: TUIPOJIN3, JEHATyparus,
Ka4eCTBEHHbBIE PEaKIui Ha OEJKH.

OKCrepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX IPEBPALICHUI: HaO0eHuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeIKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OENKOB.

BbicokomoieKyIsIpHBbIEC COeUHEHHS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB U HUX MPEBPAILEHUIN: 03HAKOMIIEHUE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpeamMeTHbIE CBSI3H.



Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HUCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TOHATHH, Tak H
MOHSTHMN, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTecTBEHHO-HAYUYHBIC TOHSATHS: SBICHHE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEeOpHus, aHaju3, CHUHTE3, KiIaccupuKalusa, TI[EepUOJUYHOCTh, HaAONIO/IEHUEe, HW3MEpEeHHe,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: mMUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIUE CPEICTBRA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITpenapaThl, MaTEPUaIbl U3 UCKYCCTBEHHBIX U CUHTETUUECKHUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydaroIIMMUCS
IpoTrpaMM CpPeAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuyno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
pOTPaMM CPEAHET0 O0IIET0 00pa30BaHUs SIBIISCTCS CUCTEMHO-ESITEIbHOCTHBIHN ITOIXO0/.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBLHOCTHBIM IOAXOAOM B CTPYKType JHMYHOCTHBIX
pe3yNbTaTOB OCBOEGHUS IHpeameTa «XHMHsD»» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMYyue MOTUBALUU K 00y4EHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCSKICHHH JTUYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMHUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTWYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMera «XHUMHsD) JOCTUTAlOTCSl B €IMHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M TPaBHIIAMU TOBEACHMUS,
CIOCOOCTBYIOLIMMU TIPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OMbITa TMO3HABATEIbHOM M MPAKTHUECKOW JEATeIBbHOCTH OOYYaloUIMXCsl IO pealu3alnuu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUSI O COIMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IpYTHX
MIPH aHAJIKM3E Pa3INIHBIX BHIOB YUEOHOU IEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBOXEHUsI K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUM U IMPAKTUUYECKOIO IPUMEHEHUs
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUMH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U PAKTUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TIOCIEAYIOUIEM AaHAIIN3E
UHPOPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OLIGHMBAaTh CBOE IOBEJACHHE W IOCTYIKH CBOMX TOBApUINEH C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBanusi KyJbTypPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37J0POBbIO;

coOirofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HHU U B TPYIOBOU JEATEILHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BATEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIIEHWU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yIbTaTaM TPYJOBOMN AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPDY HHJAWBHUIYaTbHOM TpaeKTOpHH OOpa3oBaHMs,
Oynyueit npodeccun U peaan3anuu cOOCTBEHHBIX U3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTUYECKH 11€71€CO00pa3HOro OTHOLIEHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIHSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

0CO3HAHMsI HEOOXOMMOCTH HUCIOIB30BAHUS TOCTUKEHUN XUMHHU JJIs1 pellIeHHs] BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKpYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMYECKUE MOCIEACTBUS MpPeIIpUHUMAaEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYpbI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHON M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHU I aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs ¢€ poiu B (OPMHUPOBAHUU
paIMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIoIEeM
MHpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B IMO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W
pEeIICHUH IPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH I COBPEMEHHOW NMBHWIM3AINU: B €&
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XKHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIIUHEI,
00ecreYeHnH YCIOBHIA YCIIEITHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAHHS CYUIHOCTM METOJIOB TO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIB30BaTh IMOTy4YaeMbIe 3HAHUS IS
aHajgn3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIET0 MHpa U MPOUCXOISIIIMX B HEM HM3MEHEHUH,
YMEHHS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO MCIOJIb30BaTh XMMHYECKUE 3HAHUS JJIs1 PEIICHHS TpoOieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 10 XUMHHM B COOTBETCTBUHU C >KMU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbiXx chepax mpodeccHoHaIbHOU
JIESITCILHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIe Pe3yibTaThl OCBOCHHS Y4YeOHOro mpenMera «XHUMHUS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCIUTLTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/I0B TTO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecc, CUCTeMa, HayyHbIH (akT, MPUHLUI, TMIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeI0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCalibHble  yueOHble  JAeHcTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
peryisTuBHbIE), oOecreuuBaronie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH H
COLMAJIBHOM KOMIETEHIMH 00yUaroIInuxcs;

CHIOCOOHOCTh ~ OOy4arolIUXCsl  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHUBEpCaJbHble yuyeOHble AEWCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaKAIOT OBJIAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIBHBIMHA, KOMMYHHKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1CHCTBUSAMM:

1) 6a3oBble JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIFHO  (pOpPMYJIMpPOBaTh M aKTyalIU3MpOBaTh MpOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTUIKEHHS,
COOTHOCHTD PE3YJIbTaThI ICATEIEHOCTH C OCTABJICHHBIMHA IIEIISIMU;



MCIIOJIB30BaTh NPU OCBOCHUM 3HAHMKA IPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKTepHble TNPU3HAKK TIOHATHMM W yCTaHaBIMBaTb UX B3alMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIUE MTOHATUS AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUUHHO-CJICICTBEHHBIE CBA3U MEXKy U3y4acMbIMU SIBICHUSAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELlIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJEJIbHBIC IIPEICTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX ITPU3HAKOB U3yYaeMBbIX BEILECTB U XMMHUYECKUX PEAKIIHM.

2) 6a3o0BbIe HCCIeA0BaTENbCKHUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYy4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUM;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUYCHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JaTh 32 XOJOM MpOIEcca, CAMOCTOSTEIILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM MCCIEI0BAaTENbCKOW M IPOEKTHOM JEeSTENIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpManuu (HAYyYHO-TIOMYJIsIpHAsS
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOcoOMs, pecypcbl IHTepHera),
AHAIM3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dopMynMpoBaTh 3ampochl U NPUMEHSATH pa3IUYHbIE METOAbl MpPH IOUCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

IpUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMAaNbHYIO (popMy IpeacTaBieHus] HHGOpMauu (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBa MNpU pPadOTe € XUMHYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue W MaTreMaTW4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl B X0J/1€ AMAJIOra W/WIH JUCKYCCHH,
BbICKa3bIBaTh HUJEH, (GOPMYyJIHPOBATh CBOU MPEAJIOKEHHUS OTHOCUTEIHHO BBIMNOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekta U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yjibTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UITHI B X0J1€ 00CYKICHHS 1 0OMEHa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryIssTHBHBIMH JCHCTBUSIMH:



CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO INO3HABATEIBHYIO JIESTEIHHOCTS,
ompenenss e€ IeTu U 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeaygaraeéMblii aITOPUTM JCHCTBUH TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CITOCOO MX PEelICHHs C yUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYILIECTBJIATh CaMOKOHTpPOJIb CBOEH JICSATENBHOCTM HAa OCHOBE caMOaHalu3a |
CaMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATHBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckast XuMUs OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUII O XHWMHUYECKOW COCTaBISIOLICH €CTEeCTBEHHO-
HAYYHOW KApTUHBI MHpA, POJIM XUMHUU B IO3HAHWUU SIBICHUW TPUPOIBI, B (BOpMHpPOBAHUU
MBILUICHUSI U KYJIBTYpPhl JMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelleHrsT TPAKTHYECKUX 3adad ¥ DSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
MNOHATHS (XUMUYECKUH AJIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIA  CKEJET,
GyHKIMOHATbHAS TPyMNa, pajukan, U30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUN psi, TOMOJIOTH,
YIJIEBOJOPObI, KACIOPOA U a30TCOJAEPKAIINE COCAUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOpUsI CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JIeKAIIHMEe B OCHOBE MOHUMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM UCIIOJIb30BAaHUN BAXKHEUIIINX OPraHUYECKUX BEIICCTB B OBITY
Y IIPAKTUYECKOMN JESATENbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISITH XapaKTepPHbIC MPU3HAKU MOHSATUN, YCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMMCAaHUU COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COECTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIMKY JJIsI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYIT OPraHUYECKHX BEUIECTB
Y YpaBHEHUUW XMMHYECKUX PEAKLUN, U3rOTAaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy WU CTPOEHUIO K OINpeAeNéHHOMY KIAcCy/TpyIle COeIUHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpXKAallde COCNWHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHHs OTMEIHHBIX OPTraHMYECKHUX BEIIECTB (ITHJICH, MPOIMHMIIEH,
alleTUJICH, STUJICHTJIMKONb, TIUIEPHH, (EeHOJ, (HOpMaNbAETH, aleTaTbJCTHA, MypaBbUHAs
KHCTIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTa, TIIOKO03a, (PPYyKTO3a,
Kpaxmall, 1IeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemecTB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh COCTaB, CTpoeHHe, (UBHUYECKHUE |
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENECH PA3IMUHbBIX KJIACCOB OPraHMYECKUX BEILIECTB
(metan, 2TaH, JTWJEH, MPOMIWIEH, ameTwieH, Oyramuen-1,3, merunOyraaueH-1,3, OeHszomn,



METaHOJI, TaHOJI, STWIECHIJINKOIb, TIUIEPUH, (PEHOJI, aleTalbAerul, MypaBbUHasl U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMalsl, IeJUII0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TFEeHETUYECKYIO CBSI3b MEXIY HUMM YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX peakiuil ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKHM YIJIEBOAOPOAHOTO ChIPbS
(HeTh, TPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB IIEPEepabOTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS I10 XUMHYECKUM YPaBHEHUSM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MNPOAYKTa PEAKIMHU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIECTB WM MIPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTbh YMEHHH BJIaZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHUS, HCIIONB3YeMbIX B XWMHUHU TPU HM3YYCHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmoeHue, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX
C BELLIECTBAMU M UX IPUMEHEHHEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TOCYI0H U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBUiIa OOPAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHSMH TI0 BBITTOJTHEHHIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUITAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(IpeBpalIeHus] OPraHNYEeCKUX BEIIECTB MPU HATPEBAHUH, MOJTYUYCHHUE ITHICHA U M3YUYCHHE €T0
CBOWCTB, KAayeCTBEHHbIE pEaKIUM OPraHUYECKUX BEIIECTB, JEeHaTypalus O€JIKOB IpH
HarpeBaHWM, IBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npy oOpallleHUH C BEIeCTBAMU U JIAOOPaTOPHBIM 000pYyIOBaHUEM, IPEJCTABIATh PE3yJIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHH COOTBETCTBYIOIIMX pPEAKIUN W
(GopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMyo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popMaluu, IHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIa SKOJIOTHYECKH IIeTIECO00Pa3HOTO
HOBEJCHUS B OBITY M TPYJOBOM JEATENBHOCTH B LENSAX COXPAHEHMsI CBOETO 3JI0POBbsSl U
OKpY’Kalollel MpUPOAHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha JKUBBIE OPTraHU3MBI
OTpe/IeNIEHHBIX OPraHUYeCKUX BelecTB, MOHMMAas cmblca mnokasatens [IJK, moscHsATh Ha
pUMeEpax CIocOObl YMEHBIICHUSI U TPEAOTBPAIICHUSI UX BPEIHOTO BO3JICHCTBHS HA OpraHH3M
YeJI0BEKa;

JUIE OOYYarOIIMXCsl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMHUYECKHX SIBICHUII;

JUIS  CJETBIX W CIa0OBHIAMIMX OOYYArOMMXCS: YMEHHE HCIONb30BaTh penbedHO-
TOUYEUHYIO cucTeMy ob0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux popmyiI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
No 1/ HanMeHoBaHMe pa3jeioB U TeM K 0 (uudgposbie)
) NPOrpamMMbl Bcero OHTPOBHLIE PAKTHUCCKHE | oGpazoBaTenbubie
padoThI padoThI pecypebi
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYecKOi XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. YrieBogopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yrieBogopoO/Ibl: aJKEHBI, 6 1
' QJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTHYEeCKHE yTIeBOIOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1
' ux nepepadoTka
Hroro o pazneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. DeHon 3
39 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro o paznueny 13
Pa3ne 4. AzoTcoaep kaiiue OpraHu4ecKue coeJHHeHHs
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 3




Hroro no pazaeny

Pa3znes S. BbicokoMoOJIEKYJ/ISIPHBbIE COeINHEHUS

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero K06H TPOILHBIE H%aRanecxne u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoTbI pecype
1 [Ipeamer oprann4eckor XuMuu, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenniit A. M. bytnepoga, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBienue o K1accuPpUKaun
3 opraHuyeckux BemiecTB. HomeHknatypa 1
(cucremaTuyeckas) U TpPUBHAIIbHBIC
Ha3BaHUs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHUU psiJT
5 MeraH u 3TaH — npocTenIne 1
MPEACTABUTEIHN AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTUJIEH U TPOINUIIEH — MPOCTEHIIne 1
MIPEACTABUTEHN AIKEHOB
8 [Ipaktrueckas padota Ne 1. «Ilomyuenue 1 1
STUJIEHA Y U3YUYEHHUE €r0 CBOWCTB)
Ankanuensl. byraguen-1,3 u
9 MeTminoyTanuen-1,3. [Tomydenue 1
CUHTETUYECKOTO KayuyyKa U PE3UHBI
ATKUHBL: COCTaB U 0COOCHHOCTH CTPOSHUS,
10 TOMOJIOTUYECKHH psAl. ATIETHIICH — 1

IIPOCTEUILNI NIPEACTABUTEIIb AJIKUHOB




Brrancaenus mo YPaBHECHUIO XHUMHYSCKOHN

11
peakuuu

12 Apensl: 6eH301 U TOIy0J. TOKCUYHOCTD
apeHoB

13 ['eneTrueckas cBs3b YIieBOJOPOIOB,
MPUHAIISKAINIMX K Pa3IHYHBIM KJIaccam
[TpupoHBIe HICTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
ra3sl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3bl, HeQTh ¥ MPOAYKTHI €€ mepepaboTKu

16 Kontponbnas padota no pasaeny
«YTJIEeBOAOPOIBDY

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TaHoJ1. BogopoHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TJIMIEpUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
aleTanbJIeru. AueToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

29 [IpakTnueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBDY
CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIIHX KapOOHOBBIX
KHUCJIOT

o4 MpbL1a Kak COJIM BBICIIMX KapOOHOBBIX

KHCJIOT, NX MOIOIIEE ACHCTBHE




Crnoxuble 3(Upbl Kak MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIIOKHBIX 1
2¢upoB

26 Xupsr: runponus, npuMeHeHue, 1
OMOJIOTHYECKasl POJIb )KUPOB
VYTaeBobl: COCTaB, KiIaccuuKanus.

27 Bakneiiimme npeacTaBuTeNM: TIOKO3a, 1
¢bpykTo3a, caxaposa

28 Kpaxmai u nemosno3a Kak mpupoHbIe 1
MOJIUMEPBI
KonTtpomnbHast pabota 1o pasueiy

29 «Kucnopoacoaepxaiiue opraHuuecKie 1
COCIMHEHUS

30 AMUHBI: METUJIAMUH W aHUJIHH 1
AMWHOKHCIIOTHI KaK aM(OTEpHBIC

31 OpraHUYECKUE COCANHEHUS, UX 1
Ouosoruueckoe 3HadeHue. [lentuabl

32 benku xak npupoaHsIe 1
BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS

33 OCHOBHbBIE OHATHS XUMHUU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH. 1
[InacTmaccel, KaydykH, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB W.I'., Cnaakos C.A., AKunoHepHoe 0011ecTBO
«M3parenscTBO «IIpocBemnienne»

» Xumus / Epemun B.B., Ky3emenko H.E., Tepenun B.1., JIpoznoB A.A., Jlyaun B.B.; oz
penakuueit Jlyauna B.B., OGmiecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

* Xumus, 11 kmacce/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankos C.A., AKiMOHEpHOE
obmectBo «M3marenscTBo «IIpocBemnienne»

* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiectBo «M3aarenscTBo «IIpocBemienmer

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun B.B.; non
penakuueit Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 kmace/ Pynsuruc I'.E., ®enpiman @.I°., AknpoHepHOE 00IIeCTBO
«M3parenscTBO «IIpocBemnienner»

METOAUYECKUE MATEPHUAJIBI IJ1S1 YYUTEJIA
Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe nmocodue — 6a30BbIi
ypoBeHb» - M.: JIpoca 2022 rogx.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas XuMus B TeCTax, 3a/1a4ax, yrnpaxHeHusax. 11
kiacce» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 knacc: KoHTponbHbie u
MIpOBEpOYHBIE PaboTHI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonpHast kHUTa
it yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. 0.C.I'abpuensH, I'.I' JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HacronbHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I".OctpoymoBa «3aaun o XUMHH U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. JlenncoBa «Xumus 11 xnacc noypounsie miaansl no yueonuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yaurens 2018roz.

8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JInako «Tectel mo xumuu 11 kiaacey», - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymMoB «XUMHUYECKUI SKCIIEPUMEHT B 1Kosie 11 kiacey; -
M.: Ipoda. — 2019 rox.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

Beenute Brenurtenanusiehttp://www.chemnet.ru I'azera « Xumust» v cailT 1uis yauTens
«Sl oy Ha YPOK XUMHK

http://him.1september.ru Enunas xomtekuus LIOP: [IpenmeTHas koyieKims « XUMUsD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIEC SKCTIEPUMEHTHI:
xumus. Komneknust Poccuiickoro o6meo6pa3oBaTenbHOr0 opTaa

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oauMinana MKoJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranndeckast XUMHsI: SIEKTPOHHBINA YIEOHHUK JIJIs CPETHEH
LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBIH yUeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS

http://www.chemistry.ru JlucraniimonHas OJIMMITHA/IA 10 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeNbHBINA MPOEKT



