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MHNOACHUTEJBbHASA 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOTrPaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO TIOJATOTOBKH BHIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHucTeMe XHMHUYECKOro o0pa3oBaHuA. OJTU LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpazoBaHue 00YJarOIUXCs HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepPHAIbHOM KU3HU OOIIECTBA, a TAaKXkKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMHpOBaHUE PAIIMOHATLHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHME LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/I0POBBSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMuA» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHUYECKON XMMHUU (C BKIIFOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
IpU U3YYEHUU HpeaMmeTra oOeclieurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHHWHM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUU BELIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAalOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIEro oOpa3oBaHUs IE€pBOHAYAIbHbIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs TEOPETUUECKUH MaTepual u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPEeTHMUECKUX U METO/0JIOTMYECKUX IO3ULHH,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE O XMMUUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ posib B I103HABATEIbHOW U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEANOChUIKaAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3ajad  BOCHHUTAHUS, PAa3BUTHS M COLMAIM3AIMM  O0yYaromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMYHBIX BHJIOB AEATEILHOCTHU: PELICHUs IPOOJIeM, TOUCKa, aHAIHU3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenosaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U
Ha YpPOBHE cpeaHero oOmiero o0pa3oBaHus, MpPU  OIPENEICHUM  COJEP)KaTEIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW EATEIbHOCTH YelOBEeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBHIC TMOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUYCCKHX SBJICHUH, IMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUECKOUN H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkarenbHasl XapakTepUCTUKA LIeJe U 3a/7a4 U3y4eHHus MpeaMera B
mporpamMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATLHOW JKU3HU JUTSI PEIICHHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIICHUs TMpodieMm,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATETLHOCTH, KOTOpash 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW poONM B  pEIIeHUH TJI00albHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO61iee yuCiIO YacoB, OTBEAEHHBIX U U3YUYEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COILEPKXAHUE OBYYEHUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHUYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IMOJTYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepusa. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMM  OPraHUYECKHMX  BemecTB.  HoMmeHkiarypa
OpraHMYECKUX COEJIMHEHUN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BaXKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPIraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHbIE METO/bl U3YUYCHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOMCTBa (peaklUud 3aMeleHus u
TOpEeHUs ), HAXOXKACHHUE B IPUPO/IC, IOTyYeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUHN Psii. DTHICH U MPOMWICH — MPOCTEeHINe
MPEJICTAaBUTENIA AJIKCHOB: (DM3MYECKHEe M XUMHYECKHE CBOWCTBAa (peakuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUH, OKUCIICHUS U TOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUM psaA. AUETUIeH —
MPOCTEHINNN TPECTaBUTENh aTKUHOB: COCTaB, CTPOeHHUE, GU3NYECKHE U XUMUYECKUE CBOWCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHS ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIUVIEBOJIOPOJAMHU,
MPUHAISKAINTUMHI K Pa3IMYHBIM KJIaccaMm.

[IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB. [IpupoaHblii Ta3 U MONMyTHBIE HEPTSAHBIC Ta3bl.
Hedte u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEpPeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaTUTHYECKUH), mupoau3. [IpoaykTel epepaboTku HEPTH, UX TPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIH yToIh ¥ MPOIYKTHI €ro nmepepaboTKH.

OKCNEPUMEHTAIBHBIE METOJIbl M3YUYEHHUsI BEIIECTB U MX NPEBPALICHUN: O3HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTs» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YTJIEBOJIOPOJOB M TaJOT€HONPOU3BOIAHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA FJIM TPOAYKTA pPEaKIUU TO HM3BECTHBIM Macce, O00BhEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme oprannyeckue coeJMHeHn s

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W O3TaHON: CTpOeHHUe, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (pEaklMH C aKTUBHBIMHU METAJJIaMH, TaJIOT€HOBOJOPOJAaMHU, TOPEHHUE),



IpuMeHeHre. BonopoiHbIe CBSI3M MEXly MOJIEKYJIaMu CIIUPTOB. [[eficTBHE MeTaHOJIa U 3TaHOJa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@eHol: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpaeruapl U kemonsl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBONCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAYECTBEHHBIE PEAKIIMH),
[OJIy4YE€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBaA, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
sTepudUKaNMU), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIoIIee IeHCTBHE.

Crnosxuble 2Gupbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YTneBopl: cOCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM Menu(ll), okucneHme amMMHadYHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXKAEHHE B IPUPOJIE,
npuMeHeHue, ononorunueckas poib. orocunTes. OpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemntono3a Kak npupojHble noinumepsl. CTpoeHrne Kpaxmana U IEJUTIJIO03bI.
duznyecKkue U XUMUIECKHE CBONCTBA KpaxMana (THAPOIU3, Ka4eCTBEHHAs PEaKlUs C HOJIOM).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEaKkuu OJHOATOMHBIX CIHUPTOB (OKMCIEeHHE dTaHoia okcugoMm wmenu(ll)), MHOTOaTOMHBIX
CupTOB (B3auMojeiicTBue ruiepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMajga C HWOJOM), TNPOBEACHUE MPAKTUUECKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIECTBAa WM NPOAYKTAa peaklUWH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHusd. dDusnueckue Hu
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IiMiMHA). buonormueckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak mpupoaHbIe BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuuHas, BTOpuUYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIAPOIM3, JEHATYpalusd,
KaueCTBEHHbIE PEaKIK Ha OENKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYCHHUs BEIIECTB U WX MPEBpPALICHUI: HAOIIOIECHUE U
OMHCAaHUE JCMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, IIBETHHIC
peakiuu OeIKOB.



BbicokomosieKyJISIpHBIE COeINHEHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIEKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IIOJIMMEPU3ALUS U MIOJTUKOHACHCALUS.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIe CBS3H.

Peanm3zanuss MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHUHTE3, KiIaccupuKalusi, TM[EePUOJUYHOCTh, HaAONIO/IEHUEe, HW3MEpEHHE,
3KCHEPUMEHT, MOJEITUPOBAHUE.

®u3nka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHoIorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUSI, MOKOIIUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOM Tpa’kIaHCKOH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEJEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUECKOW JEsATEeIBbHOCTH OOYdYaloUMXCs MO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTHKY M apTYMEHTBI IPYTHX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

yYBa)K€HHs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M INMPAKTHYECKOTO HMPUMEHEHHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



UHTEpeca M IMO03HABATEJIbHBIX MOTHBOB B TONYYEHHUM U TOCJIEIYIOIIEM aHajIu3e
UHOPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€UECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOTO M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIBbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHUECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit nmpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiJIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOIOICHNEe, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  MCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUTIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMUA, KOMMYHUKATHBHBIMHU U PETYJIATUBHBIMU JCHCTBUSIMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAC/IsAITL HCIU ACATCIIBHOCTH, 3aJaBasd NapaMCTPbl U KPUTCPUHU HUX HOOCTHIKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEeIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 0OOOLIEHHS U BBIBOJBl OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHUAOB W (OpPM TpencTaBleHUs, KPUTHYCCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMalru, He0OOXOAUMOM IS BBITTOJIHEHHSI YUeOHBIX 337a4 ONpeeNEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBHSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaToOB MO3HABATEIbHOM AESATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHUPOBATh BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOIIb CBOEHM JIEATENIBHOCTH HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckast XUMUs OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XHMMHUU B TO3HAHUU SIBJICHHM TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pEelICHHUsS TPAKTUYECKUX 3a7ad W SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAS 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKasi CBSA3b, CTPYKTypHas Gopmyna (pa3BépHyTass U
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YIIEpOJIHBIA  CKeNerT,
GbyHKIIMOHAIbHAS TPYIMMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsiA, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPOA U a30TCOJEpIKalINe COCTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHHSI); TCOPUU U 3aKOHBI (TEOPHSI CTPOCHHUS OPTraHUIECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, IOJydeHUH M 0€30ITaCHOM HCIOJB30BaHNN BAKHEHIITUX OPraHUYECKHUX BEIIECTB B OBITY
U TIPaKTUUYECKOM JIeATETHHOCTH YeIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
WX B3aUMOCBS3b, UCIIOJIh30BaTh COOTBETCTBYIONIUE MIOHSATHS IIPH OMIMCAHUH COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYI0O CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
¥ ypaBHCHUH XUMHUYECKHX pEaKIWi, U3rOTABIMBATh MOJICIIA MOJICKYJ OPTaHUYECKHX BEIISCTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K ONpeAeNEéHHOMY KIAcCy/TpylIe COeIUHEHUI
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue€ COENUHEHHUS, BbICOKOMOJIEKYIISIPHBIC
COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil Homenkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopManbACTHA, aleTaabAeTh, MypaBbUHAs



KHCJIOTa, YKCyCHas KHUCJIOTa, OJEMHOBas KHUCJIOTa, CTEapUHOBAs KHCIOTA, TJII0K03a, (QpyKTo3a,
KpaxmaJ, 1eJUTI0103a, TJIULIHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemectB A. M. bytiepoBa st 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEJCTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWICH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, mermnOyramauen-1,3, OeHson,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPUH, (CHON, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB MEpepaboTKH;

c()OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaJ€Th CUCTEMOMN 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYCCKHX SIBJICHUI
(HaOnroicHWe, W3MEpPEHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEIIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHsIX, CBS3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITTOTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOKMCTB, KaueCTBCHHBIC PEAKIIMM OpPraHMYEeCKHX BEIICCTB, JICHATypalus OEIKOB TpH
HArpeBaHUM, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3yIbTAaThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHWH COOTBETCTBYIONIUX PEAKIUH U
(opMyITMPOBATh BBIBOJIBI HA OCHOBE ATHX Pe3y/IbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKH IIeJIeCO00Pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBSI M
OKpYKarollel MPUPOIHON Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crnocoObl YMEHBUICHUS U MPEIOTBPALICHHUS] UX BPEIHOTO BO3JECHCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIsi 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,



JUISL  CIIETBIX W CIA0OBUIANIMX OOYYalOUIUXCs: YMEHHE HCIIOJIb30BaTh pelibedHo-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[IpenmeTt opranuyeckoil XuMuu, e€
1 1
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 05.09.2024
Teopust cTpoeHHSI OPraHUIECKIX
2 coenuHennii A. M. bytieposa, eé 1
! TP 12.09.2024
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
OpraHMYecKuX BemecTB. HoMeHkaTypa
3 1
(cucremaTuveckas) ¥ TPUBUATHHBIC 19.09.2024
HAa3BaHMSI OPTaHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTUYECKHUH PsiJT 26.09.2024
5 MeraH u 3TaH — npocTenIne 1
MPEACTABUTENH AJIKAHOB 03.10.2024
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
10.10.2024
OTHIIEH W IPOIHJIEH — MPOCTEUIINE
7 1
MIPEACTABUTEH AIKEHOB 17.10.2024
[Ipaktuueckas pabora Ne 1. «Ilomyyenue
8 . 1 1
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY 24.10.2024
9 Ankanuensl. byraguen-1,3 u 1
MetunoyraaueH-1,3. Ilomydyenue 07.11.2024




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKUH psift. ALIETHIIEH —
THSCIIH pAAL Al 14.11.2024
MPOCTEHIIINIA TPEICTABUTEND aTKHHOB
1 BbrunciieHus o ypaBHEHUIO XUMHYECKOM
peakuu 21.11.2024
12 Apensl: 6eH3011 U TOIy0J. TOKCHYHOCTD
apeHOB 28.11.2024
I'eneTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 05.12.2024
[TpupogHBIE HCTOYHUKH YTIICBOJOPOIOB:
14 MIPUPOIHBIN a3 U HOIIYTHEIE HEDTIAHEIE
prpoa YTHEIC He() 12.12.2024
ra3bl, He)Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOIOB:
15 MPUPOTHBIHN ra3 U NOIYTHBIE HEPTIHBIE
PHpo yrHbie Hed 19.12.2024
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTa mo pazaery
«YTIeBOAOPOIBI» 26.12.2024
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
17
MeTaHOJ U 3TaHo. BomopoaHas cBs3b 16.01.2025
18 MHOroaToMHBIE CIUPTHI: TUIICHTIUKOIb U
[JIMLIEPUH 23.01.2025
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
19 .
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE 30.01.2025
20 Anpaerunst: GopManbaeTu U
areraabaerua. AeToH 06.02.2025
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 13.02.2025




22

[TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

20.02.2025

23

24

25

CTeapI/IHOBaﬂ 1 OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIU3 CIIOKHBIX
a¢upoB

27.02.2025

06.03.2025

13.03.2025

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KUPOB

20.03.2025

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiimne npeacraBuTeNu: TII0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

03.04.2025

10.04.2025

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxampye opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

17.04.2025

30

AMWHEBI: METHJIAMUH U aHWUJINH

24.04.2025

31

32

AMUHOKHCTIOTHI KaK aMmpOoTepHbIC
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuan

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

08.05.2025

15.05.2025




33 OCHOBHbBIC TIOHATHS XUMHU 1
BBICOKOMOJICKYJIIPHBIX COSUHEHUIN 22.05.2025
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYIISIPHBIX COSTMHEHHH. 1
[Tnactmaccsl, iayzylcn, BOJII(I)KHa 22.05.2025
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

VYueonuk: Xumus. ['abpuensu O. C., Octpoymos U. I'., Cnankos C. A. (10) (ba3oBsrii)

METOAUYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA
Xumus. Paboune nporpammsl. [Ipeamernas nunus yueOnukos ['abpuensna O.C. 10-11

Knaccel. bazoBbIit YPOBCHbB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoreka mudposoro odpazoBarenbHOro KoHTeHTa https://urok.apkpro.ru/






