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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpelHero o01ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYarOIMXCs CPEACTBAMU Y4eOHOro MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMU  00meo0pa3oBaTelbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero o0pa3oBaHMs CPEACTBAMHU YUEOHOTO IpeaMeTa «XUMHs», COJEpKaHUE M MOCTPOCHHE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHATILHOTO HAYYHOTO MBIIUIEHHS, B CO3JJaHHE LIETIOCTHOTO MPEICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHdecKoil, MHUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOmMMMH LENSIMH W HPUHLUIAMU CpeIHEro obmero oOpa3oBaHHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKeHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAaHUMN M0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTrypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHHU BEIIEeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakrosornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0XKe TMOHATh MCTOPUYECKOe W3MEHEHHe (PYHKIMI 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nornonHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH 4YelOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTOTHCHUS 3HAHUMN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMaHUS (PUIOCO(DCKUX HACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON MO XMMHH TIOJIXOJBI K OIPEACIICHUIO COJIEPKaHUSI U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHUS OMbITa TMPAKTUYECKON U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LeNed HM3y4YeHHs MpeIMeTa HaIpaBiIC€HUEM IE€PBOCTENEHHOM 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METONMYECKOM TOYKM 3pEHMs TaKOW NOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWH KaK BaKHEWIEH COCTaBISIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LIE€JIEH U 3a7a4 U3y4EHHUs NpPEIMETa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKA 00I€00pa30BaTeIbHOW  OpraHU3alluH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ 3TUM TpH HM3YYCHHH TIpeIMeTa «XHUMHUS» JOMHUHHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX ISl TMPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHN3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHON U HayYHO-TIOMYIIpHON WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIMATUBHOTO U IOTUYECKOTO MBITILIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHUE Y OOydaromuxcs yOeKIEHHOCTM B TyMaHHUCTMYECKON HaNpaBIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOMOJHEHUS SHEPreTUYEeCKHX PECypCcOB M COXPAHEHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpemHero olImero oopa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOeHUs: oprannyeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[lpencraBaenne o  wiaccudukauum  opraHudeckux  BemiectB.  Homenknarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYecKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPOIUIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u metmnOyraguen-1,3: cTpoeHHe, BaXHEHUIINE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AleTuiaeH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpupOBaHus, raloreHUPOBAHNUS, THAPATALUHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyu€HHE M TNpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHuposanis U HUmpoGaHus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e& mnpoucxoxaenue. CrnocoObl mnepepalOTKM HEPTH: NEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpraHMu3M YeJlOBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@eHol: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peaklUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
sTepudUKalM), MOoIydeHHe M mnpuMeHeHue. CreapuHOBas U OJEHMHOBAs KUCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YrieBonbl: cocTas, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiictBa (B3aumogeictBue c¢ rugpokcunom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBICHHE, OpOKEHUE TIIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03bl.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PeakLus ¢ HOJIOM).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpAllCHHi: INpOBEJECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumopeiictBue ruuepuHa c ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUECTBA
HCXOJHOIO BEIIECTBAa WM NPOAYKTAa pEakUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHMCIOTBI Kak aMm@oOTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JI€HATyparus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONKMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HarpeBaHUU, ILIBETHbHIE
peaxiuu OEIKOoB.

BbicokomoiiekyasipHbIe COeJUHEHHS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTabHBIE METObl U3YUYCHHUsI BEIECTB U UX MPEBPAILLCHHI: O3HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAy4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HaAONIO/IEHUEe, HU3MEpEeHHe,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKThI, OCHOBBI PAI[MOHATILHOTO MUTAHUS, MOIOIINE CPECTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUeCKud dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
OHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTs. Oco6eHHOCTH
pacrpeneneHus: IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XHUMHMUECKas CBs3b. Buibpl XMMHYECKOH CBS3M (KOBaJICHTHas
HEeNoJIsipHasl U TOJspHas, MOHHas, MeTajuinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemiecTBa MONEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBast 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHudyecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAHEHUs MAcChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3M4HbIX (QakTopoB. OOpaTHMble peaklUu.
XuMmnyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DOnekrponuTnueckas auccoruanus. CunbHble W chnadble 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IIETOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.

OKCIEePUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M UX IPEBpALICHUI: JEMOHCTpaLUs
tabmun «llepuoguyeckas cucrema xumuuyeckux snaemeHToB [[. U. MenpaeneeBay, usydenue
MoJeNIed KPUCTAUIMYECKHX PemETOK, HAOII0JeHHe ¢ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEaAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
PacyETHI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonmoxxenue HemeramioB B Ilepuonnueckoi cuCTeME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJIOB. AJUTOTPOTHS HEMETAIOB (Ha IpUMepe KUCIOpoia, cephl, hocdopa u yriepoaa).

XHUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTC€HOB, Cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxxenne meraiioB B [lepruoguueckor cUCTEME XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
¢duszuveckue cpoiictBa MeTauioB. CIIaBbI METAUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNpPsSHKECHUIN
METaJIIOB.

XHUMHYECKHUE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATPUH, KaJIMi, KajabllMd, MAarHuH,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B 06ecrie4eHN U SKOJIOTUYECKON, SHEPTeTHUECKOM U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBBhE YEJIOBEKA: TMpaBHWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaTosB,
npaBuiia 6€30MacHOTO MCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanius MEXNpEAMETHBIX CBSA3EH MPU M3y4EeHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK W MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIKW3,  CHHTE3,  KilacCcU(pHUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  HKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIIEeCTBa, (PU3NYECKUE BEJIUYUHBI U €AUHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MIPOMBIIIIIEHHOCTh, (papMalneBTHUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaoB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpeaHEro oOIero odpazoBaHUs (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IIPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAaHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNTbHOCTH OOYYaroIIMXCS M0 pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTHU MPU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/J1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHMUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M
LEHHOCTH;

TOTOBHOCTU OLIEHMBAaTh CBOE IIOBEJICHUE W IOCTYIKM CBOMX TOBApHINEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOIOfCHMS TPaBUJI 0E30MAacCHOTO OOpAaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHON
’KU3HU U B TPYJOBOM JEATECIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MIOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIICJICTBUI W HEMPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIOASAM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTPpeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATILHOM CpE/Ibl;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE YKOJIOTHMUYECKUE MOCIEICTBUS MPeIpPUHIMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUS CHEeNU(PUKA XWUMHUH KaK HayKd, OCO3HaHUs €€ poiau B (POpMHUpPOBAHUHU
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHNUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBL,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHE 3HAHUS JUIs PELCHUs TpodsieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMbIC JUIsI (POPMHPOBAHUS MHPOBO33PEHUS OOYYAROIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH ()aKT, MPHHIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (OpMHUpPOBaHHE (QYHKIMOHAIBHOH TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUSA — BBIACIATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n ﬂBJ'IeHI/II\/JI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPEUYHA B paCCMaTPUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATE B IIPOLECCEC MO3HAHHA, NCIIOJIB3YCEMBIC B XUMHUU CHUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEIACTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopMynupoBaTh LETM M 3aJaud  HCCIEIOBAHUSA, KCIIOJIB30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHOMI
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  pA3IMYHBIX HCTOYHMKAX HMHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeaAMeTHbIe ((PU3nYecKue M MaTeMaTHYeCKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYXAaeMOW TEMbI B XOJi€ AUAIOra W/WIN JAUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUUYECKOM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUM Y4e€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaxaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
Hay4YHOI KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsl CTPOEHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI fA3bIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIeKalHe B OCHOBE MOHMMAHUSA
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€301aCHOM HCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON JESITETbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYECKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIHKY JUJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMHA, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUIS WITKOCTPALMM UX XMMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh NPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpyIiie COEAUHEHUMN
(YriaeBogopoabl, KHCIOPOJI W a30TCOJACpPKAIIUE  COCNUHEHHs, BBICOKOMOJICKYISPHBIC
COEJMHEHUs), JaBaTh UM Ha3BaHMs o cucrtemarnyeckoi HomeHkiatype (IUPAC), a takxke
NPUBO/INTh TPHUBHAJBHBIC HAa3BAaHHs OTIECIBHBIX OPraHUYECKHUX BEHIECTB (ITHJICH, MPOIMIIEH,
alleTWiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHOod, (QopManbAerujl, aleTalblIeruj, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIOK03a, (QPYyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMHCTBA TUITMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKUX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHUJICHTIINKOIb, TIUIEPUH, (PEHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, Kpaxmai, [eJIio03a, aMUHOYKCYCHAasi KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPepadOTKM M MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIYUCICHHUS IO XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOAYKTa PEAKIIMHA TIO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB UM MPOAYKTOB PEaKIIH);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMUSA, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS [UIs IPUHATHUS PELICHUHM B KOHKPETHBIX )KU3HCHHBIX CUTYaLUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHUYECKUX BELIECTB, JCHATypalus OCIKOB MpU
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH O€30IaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHUYECKOI'O 3KCIEpUMEHTa B (hOpMe 3alUCU YpPaBHEHUH COOTBETCTBYIOLIMX pEaKIUi H
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTE YMEHMH COOMIOJAaTh MpaBMiIa SKOJIOTMYECKH IeJecO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, noscHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUId O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs CcleNbIX U CcAa0OBUIAMIMX OOYyYaroIMXCA: YMEHME HCIHOJIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATaroIINe
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OpPOUTATU aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAsI, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEDIJICKTPOJIUTHI, JICKTPOIUTHYECKAs IUCCOIMAIINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPAILEHUS SHEPrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMII,
JeXalue B OCHOBE IMOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHUU,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U O€30IMacCHOM HCTOIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOM IeATETHHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErali€Has W3BECTb, IUThEBAs COJA, NMHUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUI KPUCTAIIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
IO UX COCTaBY K ONpEACNEHHOMY KIIacCy/TpyIlie COEAUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenpeneeBa, HCHOIb3YyS MOHITHUS «S-, P-, d-DIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX DJJIEMEHTOB M HX
COoeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHMYECKUMH BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
nmpu3HakaM (YHCIy W COCTaBYy pEarupyrolux BEHIeCTB, TEIIOBOMY J(h(]eKTy peaxiuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUMTHIBasl YCJIOBUS, MPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3MYHbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTHU OT
BHelIHero Bo3aericTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XMMUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKUX
peakIMax, Macchl BellecTBa MM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKkIMM BEIIECTB, TEIUIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B IPUCYTCTBUM KaTajlM3aTopa, ONPEICIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHMSI, PEIICHUE SKCIIEPUMEHTAIbHBIX
3aza4y no temaM «Meramwib» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIepUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GOopMyIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeeNEHHBIX BELIECTB, MOHMMas cMbic nokasarens [1IK, noscHaTh Ha npumepax crnocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKHX SBJICHUI;

JUISL CIEMbIX W CIA0OBUIAIIMX OOYyYaroUIuXcsi: YMEHHME HCIIOIb30BaTh pelibedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThbI padoThI pecypebi
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazgeny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — AJKAHBI 2 https://lesson.edu.ru/04/10
2.2 HernpepeibHbie yrieBon0pobI: akeHsl, 6 1 https://lesson.edu.ru/04/10
QJIKaIUEHBI, aJTKUHBI
23 ApoMaTudeckue yrieBoa0pobl 2 https://lesson.edu.ru/04/10
2.4 TpHpostHbie HCTOUHHKH YTCBO/OPOIOB H 3 1 https://lesson.edu.ru/04/10
UX nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeJuHeHust
3.1 Crnuptsl. Genon 3 https://lesson.edu.ru/04/10
32 Aubaeruiibl. KapOoHOBEIC KHCIOTEL 7 1 https://lesson.edu.ru/04/10
CrnosxHbie 3¢upsl
33 YrneBoabl 3 1 https://lesson.edu.ru/04/10
Uroro no pazgeny 13
Pasznea 4. A3oTconepxaiye oOpraHmyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKUCIOTHL. benku 3 https://lesson.edu.ru/04/10




Uroro no pazgeny 3
Paznen 5. BeicokoMoIeKy IsSIpHBIC COETHHEeHHsT
5.1 . Imactmacchl. Kayayku. Bonoksa 2 ‘ https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opraHnuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpOCHHS OPTraHUIECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanum
opraHn4eckux BemiecTB. Homenknarypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUS OPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenime
MPECTaBUTENN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA

OTUieH U NpONUIeH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

10

[TpakTuyeckas padora Ne 1. «ITomyuenue
STUJICHA U U3yYEHUE €r0 CBOMCTB»

Ankanuensl. byraguen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

AJIKHHBI: COCTaB U 0COOCHHOCTHU CTPOCHUA,

TOMOJIOTHYECKHUM psAll. AIETUIIEH —
IIPOCTEUILNN NIPEACTABUTEIb AIKUHOB

11

Beluncienus 1o ypaBHEHUIO XUMHUYECKOU




peaku

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IIPUHAIEKAIUX K Pa3IMYHbIM KJ1accaM
IIpuponHbIe HICTOYHHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rassl, He)Th M IPOAYKTHI €€ rnepepaboTKu
IIpuponHbIe HICTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«Y1I1€BOAOPOABD)

17 IIpenenpHble OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

13 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TJINLEPUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, buznyeckue
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
aneTanpaernl. AeToH

71 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAasl U YKCYCHasI

2 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBOpa YKCYCHOH KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIIEE NEICTBHE

75 CrnoxHble 3(UpbI KaK MPOU3BOHBIE

KapOOHOBBIX KUCIOT. [ HAPOSIN3 CIOKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26 OuoJIOrNYecKast PoJib KUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.
27 Baxxuerive npencTaBuTeNun: ri0K03a,
¢bpykTO3a, caxaposa

Kpaxman u nemnono3a Kak nNpupogHbie

28
TTOJTUMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepsxkaiiyue opraHu4ecKue
COCAUHCHHMS

30 AMUJHBI: METHUIAMHH U aHUJIUH

AMUHOKHUCIIOTHI KaK aM(oTepHbIE
31 OpraHUYeCKHUE COCTMHEHUS, UX
ononornuyeckoe 3Hauenue. [lentuasl

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

32

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX CO€UHEHUN

33

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIHOHEPHOE 00111eCTBO
«3marenscTBO «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
but6mmoreka [IOK
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