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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOTrPaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbBIE 00pa3oBaTebHbIC MPOrPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruun pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 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» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO TIOJATOTOBKU BBHIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTeME XHMUYECKOro o0pa3oBaHHsA. 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 00Y4arOIIUXCs 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 MaT€pPHAIBHOM 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
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHallbHOW KyabTypbl. OHa BHOCHUT CBOMl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
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 KYJIBTYpbhl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa H
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 MHPOBO33PEHYECKUX OPHUEHTUPOB, YCIHEIIHOTO BKJIIOYEHHUS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHUYECKON XMMHUU (C BKIIFOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
IpU M3Y4YEHUU HpeaMmeTra oOecliedrBaeT 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
yuyeOHOTro MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BHUTHEM 3HAHUN 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.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro 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
U3y4eHHbII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs TEOPETHUECKUI 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 OOILIETEOPETHMUECKUX U METO/0JIOTUYECKUX IO3ULHM,
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 0 XMMHUECKUX PEAKIUAX, UX CYLIIHOCTU 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 €€ pojb 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 QHIOCODCKUX 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 MPENOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3ajad BOCHHUTAHUS, DPAa3BUTHS M COLHUATM3AIMKM  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, TONCKA, 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, MPAKTUUYECKOW JEATEIIbHOCTH YeNOBEeKa M 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.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieaT KIIIOUEBbIE MOHATHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a7a4 U3y4eHHs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aIlH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKUX 3a7au.

B cBi3u c 3TMM npu H3ydyeHUH TMpeaMera «XUMHUS» JOMHHHUPYIOLIEe 3HAYeHUE
MPUOOPETAIOT TaKUe IeNU U 33/1a49H, KaK:

amanTanus  OOydJalromuXcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKa, aHaiM3a U 00paboTku WHGPOpMAIUK, HEOOXOMUMBIX [Isl MPHOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHallu3a yueOHOW U Hay4yHO-TIONMYJIIpHON HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U IPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHUs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM maHe cpemHero obmiero o0pa3oBaHusi mpeamer «XuMus» 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

Yucno yacoB, OTBENEHHBIX AJs u3ydeHus xumuu B 10 kitaccax, Ha 0a30BOM YypOBHE
cpenHero oomero oopasoBanus, coctasisieT: B 10A kmacce — 34 ygaca (1 gac B Henenmo), B 10b
Kkjacce — 68 yacoB (2 yaca B Heledro: 1 yac B HEAENIO0 peanu3yercs U3 4actu, GopMupyeMoit
y4acTHHUKaMU 00pa30BaTeIbHBIX OTHOIICHHN).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHUYecKON XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJ1aBJeHHE, 0OyTrIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklud 3aMeleHus u
TOpPEHUs ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPHUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATAlIUU, OKUCIICHUS U TIOJMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN MPeCTaBUTENh aJTKUHOB: COCTaB, CTpOeHHE, GU3MUECKHUE U XUMUYECKHUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nonyTrHble HE(TSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKUI), mupoau3. [IpoaykTel epepaboTku HEPTH, UX TPUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB W TaJOr€HONPOU3BOIHBIX, MPOBEICHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAYy MOJIEKYJaMHU COUPTOB. JleficTBHE METAHOIA U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cHUpTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riauuepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHMs, KayeCTBEHHBIE DPEaKLUu),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MolaydyeHue M mnpuMeHeHue. CreapuHoOBas M OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[IpumeHnenne xupoB. bruonornyeckas posb KuUpoB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Menu(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak NnpupoJHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. IlepBuuHas, BTOpuuHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTAIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALUU, CpeAHsAs MouieKyispHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbl, )KUPbI, (PepMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
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
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHuUs
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU IIEJIOCTHOH CHUCTEME XHMHYECKOTO
oOpa3zoBaHusi;

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

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJIJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUUYECKOW JESITEIbHOCTH OOYYaloUIMXCs IO peaau3aluu
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 MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

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

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTHKY ¥ apTyMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
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
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

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

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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

NOHMMAaHHUS [EHHOCTH TIPaBWJI WHAWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BATEIbCKONW JEATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymel npodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHMA TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIJIeM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JNEHCTBUHN, MPUHOCALIMX BpEA OKpYKaloIled NPUPOIHON cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  JKOJIOTUYECKOH  HampaBlIEHHOCTH, YMEHHMS pYKOBOJCTBOBAaThCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

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



MOHMMAHUS CHEINU(PUKA XMMHUHM KaK HayKH, OCO3HaHUS €€ ponu B (POpMHUPOBAHUU
paIoOHaIHHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHUpE KaK O €IUMHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpAa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI 1e71aTh 000CHOBAHHBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA [UIsl peUIeHHs TIpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIBCKOM JACSITEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3IuUHbIX cdepax mnpodeccruoHambHON
JeSTeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMbIC I8 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKIUCIIUTUIMHAPHBIE
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOUTUE I[EJTOCTHOCTh HAYYHOU KapTHHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMAa, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOMIOACHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCaIbHBIE  y4eOHBIE  JedcTBHS  (TIO3HABaTEJbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO03HABATCIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBjajieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JAeHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBaTh W aAKTyalM3MpPOBATH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeAeNATh LEIH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JAOCTHUKEHHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHLHOCTH C MOCTABIEHHBIMU LEISIMU;



UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakud — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABHUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JINYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIAOB W (OpPM TMpencTaBleHUs, KPUTHYECCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

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

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

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIJIATHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

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 Ipe3eHTAaleil pe3ybTaToB MO3HABATEIBHOM AESITEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHMPOBAaTh BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNU U 3alayl, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPakKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJM XWMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OpMHUpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XWMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJb, MOJSIpHAs Macca, MOJSIPHBIH O00BEM, YITEpPOIAHBIA  CKeJNeT,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAIINE COSAMHEHHUSI, MOHOMED, TIOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPHS CTPOSHHUS OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUH, (DaKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENBHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHH, yCTaHABIUBAThH
WX B3aMMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTAaBa, CTPOCHUS 1
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIUi, U3rOTABIMBATh MOJCIH MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUTSL WUUTIOCTPAIIUM UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K ONpeAenEéHHOMY KJaccy/Tpymie COeIUHEHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil Homenkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHMA, aleTaabAeThi, MypaBbUHAsS



KHCJIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAas KUCJOTa, CTEapUHOBAs KHCIIOTa, TJII0K03a, (GPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULIHH);

c(OpPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBS3H B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTb COCTaB, CTPOCHHUE, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEJCTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHOJ, aleTalIbIeIH]l, MypaBbHHAs U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHUKH YTIECBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJHMYECTBA HMCXOJHOTO BEIICCTBA MIIU TPOAYKTA PEAKIUU 1O H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUH BEMICCTB M XUMHUYCCKUX SIBICHUU
(HaOnroicHWe, W3MEpPEHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBUIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATH M BBIMOIHATh XMUMHUYECKHHA HKCIIEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOKMCTB, KaueCTBCHHBIC PEAKIIMM OpPraHMYEeCKHX BEIICCTB, JICHATypalus OEIKOB TpH
HarpeBaHUU, IIBETHBIC PEAKIINN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTU
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3yIbTAaThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHWH COOTBETCTBYIONIUX PEAKIUH U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYHO HH(OpMaImio,
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 COXPAHCHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crnocoObl YMEHBUICHHUS ¥ MPEJOTBPAIICHUS UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BeKa;

JUIsE 00YYaIONIMXCSl ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,



JUISL  CIIETBIX W CIA0OBUIANIMX OOYYarOUIUXCs: YMEHHE WCIOJIb30BaTh peibedHO-
TOUYCUHYIO cUCTeMy oOo3HavueHuit JI. bpaiins i 3anucu XuMu4eckux GopMyIL.
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ra3 v MmonyTHble HeTSIHbIE
ra3bl, HeQTh ¥ MMPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: PUPOIHBIN
ra3 1 NOIMyTHbIC HEPTIHbIC
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422

16

KonTponbHas padora no
paszaeny «YTJIeBOAOPOIbI»
KonTponbhas padora 3a 1
HOJIYyTO/IHE.

17

18

19

[IpenenbHbIe OMHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb

MHoroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMICPUH

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

6580873 /aromaticheskie-spirty-
fenol-6584218

20

Anpaerunpl: GopManbaeTu 1
areTanbaerug. AeToH

21

22

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHCIIOTHI:
MypaBbUHas U YKCYCHas
[TpakTuueckast paborta No 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)




23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK TMPEICTaBUTEIIH
BBICIITNX KapOOHOBBIX KHCIIOT

24

Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX
MOIOIIlee JelCTBHE

25

26

27

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCJOT. ['Map0osIn3 CI0KHBIX
3¢upoB

XKupsl: runponan3, npuMeHeHHe,
OuooruuecKas poib )KUPOB

VrieBoasl: COCTaB,
kinaccudukanus. Baxuennme
MPEACTABUTENH: TIIOKO034,
bpykTo3a, caxaposa

28

Kpaxman u nemnonos3a kak
IIPUPOIHBIE MIOJTUMEPBI

29

KonTponbHas padota no
paszneny
«Kucnopoaconepxaiue
OpPraHUYECKHE COCTUHEHUS.
HToroBasi KOHTpOJIbHASA paboTa
3a kypc 10 kiacca.

30

31

AMWHEBI: METHJIAMUH W aHWUIINH

AMHHOKHCIIOTHI KaK
am(oTepHbIe OpraHuYecKue
COEIMHEHMUS, UX




OHOJIOTHYECKOE 3HAUCHUE.
IlenTuael

32

33

34

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS

OCHOBHBIE MOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a
BBICOKOMOJICKYJIAPHBIX
COG,[[I/IHGHPlﬁ. HJ'IaCTMaCCBI,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




TEMATHYECKOE IINTAHUPOBAHUE
106 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 4
M. bytneposa
Hroro no pazneny 4
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yTIeBOAOPOABI — aJIKAHbI 4
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 12 1
' aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTudeckue yrieBoa0pobl 4
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 5 1
' UX repepaboTka
Hroro no paszneny 25
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 6
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 P 14 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 6 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

26

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 7 ‘
Wroro no pazueny 7
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Boigokna 4 ‘
Hroro no pazneny 4
Pa3znen 6. [loBTopenue
6.1 [ToBTOpEHME 3a KypC OPraHMYECKOU 5
' XUMHHU
Hroro 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3




HOYPOYHOE IINTAHUPOBAHUE

10 b KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTsbI pecypesI
1 [Ipenmet oprannyeckoi XuMuu, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 OpraHn4eckux Bemiects. Homenknarypa 1
(cucreMaTuveckas) U TpPUBHAIBHBIC
Ha3BaHUs OPTaHUYECKUX BEILIECTB
[IpencraBienue o ki1accuPpuKauu
4 OpraHn4eckux BemiecTs. Homenkinarypa 1
(cucremaTuveckas) ¥ TPUBUATHHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
5 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUM PsiJT
6 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUU psiJT
7 MeraH u 3TaH — OpoCTEHIIe 1
MPEACTaBUTENH AJIKAHOB
8 Meran u 3TaH — OpoCTEHIIHe 1

MpEACTABUTCIIN AJIKAHOB




AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA

10 AJIKEHBI: COCTaB U CTPOEHHUE, CBOHCTBA

1 OTUJICH U IPOMUICH — MPOCTEHIITe
MIPEICTaBUTENH aJIKEHOB

12 OTUJICH U IPOMUWICH — MPOCTEHITe
MIPEICTABUTEIH aJTKEHOB

13 [Ipaktrueckas padota Ne 1. «Ilonyuenue
STHJIEHA U U3yYEHHE €T0 CBONCTB
Anxanuensl. byraguen-1,3 u

14 MetunOyranuen-1,3. [lonydenue
CUHTETHYECKOTO KayuyyKa 1 PEe3UHbI
Anxanuensl. byraguen-1,3 u

15 Metunoyranuen-1,3. [lomyuenue
CUHTCTHYECKOTO KaydyKa ¥ PEe3UHBI

16 AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUH PS/I.

17 AleTHIeH-TTPOCTEHIINI TPeICTaBUTENh
AJIKMHOB.

18 Brrunciienus mo ypaBHEHHIO XUMHYECKON
peaknuu

19 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM
peaknuu

20 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM
peakuuu

21 Apenbl: 6eH3011 ¥ TOIyoJ1. TOKCHYHOCTh
apeHoB

29 Apensl: 6eH3011 U TONyol. TOKCUYHOCTD

apeHoB




I'enernyeckas CBS3b YII€BOIOPOAOB,

23 NpPUHAUISKAINX K PA3IMYHBIM Klaccam

24 I'eneTnueckas cBsi3b YIII€BOJOPOIOB,
MPUHAIISKAIIMX K Pa3IHYHBIM KJaccam
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!

25 NPUPOHBIN ra3 ¥ NOMYTHBIE HEPTAHBIC
ra3bl, He)Th U IPOYKTHI €€ repepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!

26 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, HeTh ¥ IPOIYKTHI €€ mepepaboTKH
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

27 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TSHBIC
rasbl, HeTh ¥ IPOIYKTHI €€ mepepaboTKH

08 [ToBTOpenue u 06o0IIEHNE IO pa3AeTy
«YTIeBoaopoab»

29 KonrtponbHas pabota no pasaeny
«YTIeBOIOPOIBI»

30 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOII ¥ 3TaHoJ1. BoopoaHas cBs3b

31 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BomopoHas cBs3b

39 MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U
TIIUIEPUH

33 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TITUTICPUH

34 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

35 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U




XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

Anpaeruapl: GopMabaeTu 1

36
aleTanpaeru]. AeToH

37 Anbnernpl: GopmManbaerui u
aretanbJeruy. AueToH

38 OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

39 OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

40 [IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»
CreapuHOBas U OJIEMHOBAs KUCIIOTHI, KaK

41 MIPEICTaBUTENH BBICIIUX KaPOOHOBBIX
KHCJIOT
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK

42 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCJIOT

43 O6o006menue no Teme «KapOooHOBbIE
KHUCIIOTBI»

44 Mpbi1a Kak coJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEHCTBHE

45 MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

46 CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KHCIIOT.

47 I'unponus cnoxHbIX 3(UpoB

48 JKupsl: runponus, npUMEHEHUE,

Ouos0ruYecKas pojb )KUPOB




JKupsl: runposns, IpUMEHEHHUE,

49 Ouosoruueckas pojb )KUpPOB
VYTaeBopsl: COCTaB, KiIaccuukanus.

50 Baxneiine npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa
VYrneBoabl: cocTaB, KiaccupUKaIus.

51 Baxneiiime npeacTaBuTeIN: TIIOK03a,
¢bpyxTO3a, caxapos3a

59 Kpaxman u nemirono3a kak mpupoHbie
MIOJIUMEPBI

53 Kpaxmai u nemirono3a Kak mpupoHbie
MTOJIMMEPBI
[ToBTOpeHue u 06001IeHUE IO pa3AETy

54 «Kucnopoaconepxkaiiye opraHu4ecKue
COCITUHEHUS
KonTponbHas pabota mo pazaeny

55 «Kucnopoacoaepxaiine opraHHuecKue
COETUHEHUS

56 AMUHBI: METUJIAMHUH W aHUJIHH

57 AMUHBI: METUJIAMHWH Y aHUJIUH
AMUHOKHUCIOTHI Kak aM(OTepHbIE

58 OpraHUYECKUE COCANHEHUS, UX
OMOJIOTHYeCcKOe 3HAYCHHE.

59 [TenTubr

60 benku.

61 benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

62 Hrorosas xonTpoasHas pabora 3a kypc 10




KJj1acca

OCHOBHBIE TTIOHSTHSA XUMHHI

63 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI 1

64 OCHOBHBIE TIOHSTHSI XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI
OCHOBHBIE METO/IbI CHHTE3a

65 BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH. 1
[TnacTmacchl, KayqyKu, BOJIOKHA
OCHOBHBIE METO/IBI CHHTE3a

66 BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH. 1
ITnacTMaccel, KaydqyKu, BOJIOKHA

67 [ToBTOpEHUE 1O KypCy OPraHUYECKOM 1
XUMHUH

68 [ToBTOpEHME MO KypCy OPTraHUYECKOU 1
XUMHUH

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

O.C.I'abpuensu, U.I'. Octpoymos, C.A. CnaakoB. Xumus.10 kiace
METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

O.C.I'abpuensu, N.I'. Octpoymos, C.A. CnankoB. Ypoku xumuu B 10 kiacce.
ba3oBeIil ypoBeHb. MeToanueckoe nocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HNHTEPHET:

AKmnacc. IlonHodyHkImonaasHas mudpoBas cuctemMa sl 00pa3oBaTeIbHBIX

opranuszanmii. Pexxum nocryna: https://www.yaklass.ru/



https://www.yaklass.ru/
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