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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS M Pa3BUTHUA O0y4arOIIUXCsS CPEACTBAMU y4eOHOTO IpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMoO€  BBIMYCKHUKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IENSIMH M TNPUHLUIAMHU CpeIHEro ooiero obpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMusA» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHHA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHudeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaxX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMsS TEOPETUUYECKUH MaTepual M
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOT0 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3MUIIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsl TONOJHEHUs 3HAHUM, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom coaepxaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yYaroImuxcsi MUPOBO33PEHUYECKON OCHOBBI Il TIOHUMaHUS (PUIOCOPCKUX HJIeH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (akTaMU M TEOPETHMUYECKUMHU NPEANOChUTKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (pOpMUpOBaHHE YHMBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHOpMAIMK, HEOOXOMUMBIX JIsi TPHOOPETEHUs OmbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATENTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
HA YpOBHE cpeaHero obOmero oOpa3oBaHHs, T@PU  ONpPEIEICHUH  COJEp:KaTelbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaOUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XMMHUYECKOM Hayku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK BaKHEHINECH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KJIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XUMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHHUH, HIMCIOIIMX MECTO B MPUPOJEC, B IMPAKTHUECKOUN H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHUKa LieJell U 3a7ad U3y4eHHUs NpEeJMETa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEHM OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OoOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE MHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH U WX PUMEHCHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS MPOOIIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHUs OIbITa
JeSITEIbBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHIUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHHU B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIOJIb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINYA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJI0IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOoOXOAMMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomUXCcs YyOSKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJIHEHUS SHEPreTUYECKHX PECYpCOB M COXPaHEHUs MPHUPOJAHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUSI OIbITA UCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B y4yeOHOM muane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «XuMmus» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM o0nacTu «ECcTeCTBEeHHO-HAayUHbIE TPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OPraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTIIUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEeHUIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetwnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XMMUYECKHE CBOIMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIil ra3 u monyTHble HEPTSIHBIE ra3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kanye opranHu4yeckue coeJuHeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMU cIUpTOB. JlelicTBHEe METaHOJIa U 3TaHOojIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJICHHS, KaueCTBEHHBIE DPEAKIIMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJEMHOBas KUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas poib *KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaromMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie opraHu4eckie CoeIMHEHNs.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPEeTUYHAsi CTPYKTypa OenKoB. XHMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalusd,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3ALUS U TOJTUKOHICHC AL

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEePUOAUIHOCTh, HAOIIOACHNUE, W3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBbIC MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHMUS, MOIOIIIE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBILIAS U HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpPOHHas 000I0YKa.
DHepreTHyeckre YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTAIIM B aTOMax 3JI€MEHTOB IEPBBIX UYETHIPEX MEPUOIOB.
OneKTpoHHas KOH(QUTypalus aTOMOB.

Ilepuonuueckuin 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHUe NepUoIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAst
HETOJSIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJTndeckas). MexaHu3Mbl 0Opa3oBaHHs KOBAJICHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTPOOTpULIATENbHOCT. CTeneHb OKuciieHUs. IOHbI: KaTUOHBI U AaHUOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucHEepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HoMeHkmarypa HEOpraHWYecKuX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakuil B HEOPraHUYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSIOIIAE HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrdeckas auccouuanus. CuiabHble U cliadbie 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHUsI BEHIECTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoguyeckas cucrtema xumuueckux siaemMeHToB J[. U. MennpeneeBa», uzydeHue
MoJielel KPUCTAJUIMUECKUX peméToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMEHA), MPOBEICHUE NPAKTHYECKON paboThl «BrusHue pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

PacuérHrble 3amaumn.

PacuéTpl o ypaBHEHUAM XUMUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
pacU€Thl C UCMOIBb30BAHUEM MOHSATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. llonoxxkenne HemeramnoB B llepuogmyeckoil cuCTEME XMUMHUYECKUX
anemenToB J[. W. MenneneeBa M OCOOEHHOCTH CTpOoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUI0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenune metamios B [lepuoanueckoil cucteMe XUMHUUECKUX JIEMEHTOB /1.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Ooiiue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PSA HaNpsKEHHM
METAJJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIUX METAJIOB (HATPHM, Kajduil, KalbIHMii, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEpUMEHTAIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBPAlICHUN: HW3y4YECHHE
KOJUIEKIIMU «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB



(B3aMMOJENCTBUE THIPOKCUAA AIOMUHMS C PACTBOpPAMHU KHCJIOT M ILEJNOYel, KadyeCTBEHHbIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérsl Maccel BemecTBa WM 00bEMa ra3oB N0 HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKLMM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnn SKOJIOTMYECKOM, S3HepreTUYeCcKol 1 NMUIIeBoil 6e30MacHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUSA BEILECTB M XUMHYECKHX
peaKkuuu.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAXKHEHIINE CTPOUTENIBbHBIE MaTEepHAaJIbI,
KOHCTPYKLIMOHHBIE MAaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I D3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUS.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiia 6€30MacHOr0 UCIOJIb30BAaHMsI ITPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIIEel M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSITHUH, ABISAIOIIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHHUE.

®usuka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BeleCTBa, (PU3NUYECKHUE BEIMUMHBI U €IUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHum3M, 3KOocHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaos, CEeNbCKOXO35MCTBEHHOE IIPOU3BOACTBO, MUILIEBas
IIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTEPUAIOB, AJIEKTPOHHAsS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.
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IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pE3ysbTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM cpeaHero obiiero odopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
HayuHo-meTronnueckoil OCHOBOM Uil pa3padOTKU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHUS» Ha YPOBHE CpeaHero ooumiero obpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAITCS B €IUHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€alaMd POCCUHCKOTO
IpaXAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHU M TIpPaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLTUMH IPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYIHOCTH 00YJarOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYYaroIIMXCS M0 pealu3anuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHUA 00YYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJu3e
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;
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3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIICCTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOAICHHS TpaBWJI O€30MACHOTO OOpaIleHUs] ¢ BEUIECTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUA TOCJICACTBUI U HEMPHUATHUS BPEIHBIX MPUBBIUEK (YHMOTPEOJEHUS aJKOToJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00111eCTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIBbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3ysibTaraM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEM 00IIeCTBA;

6) 3K0JI0TMYECKOT0 BOCITUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHUI XUMUH ISl PEIICHUSI BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
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MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEIIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: mpoodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0CO00M 3HAYUMOCTH XWUMHUH JUISI COBPEMEHHOW NMBWIM3AIMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYpPBl, PEIIEHUH IT100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW O€30mMacHOCTH, B PA3BUTHHU MEIMIIMHBL,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0O YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METONOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUHM OKPYKAIOLIEro MHpAa U IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI JaHHbBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BATh XUMUYECKHE 3HAHUS JIJISl PELICHUS TPoOIIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUs OOYYarOIUXCS MEXIAUCLUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METO0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, IPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  ydyeOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIINN 00YyYaronXcs;

CHOCOOHOCTh ~ OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LIEJISIMH;

WCIIOJIB30BaTh NP OCBOCHWH 3HAHWM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W YCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;
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BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, PUMEHATh Ha3BaHHbIE MOJEJIbHbIE IPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM U 3a7ayd  MCCIEJOBAaHUSA, MWCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IIpollecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHMYECKOW HCCIIEOBAaTEIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIONYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO pa3IMYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTE;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANbHYIO (OpMY NpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu padoTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTHYecKue) 3HAaKu H
CHUMBOJIBI, (popMyIibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BONPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMBbI B XOJI€ JAUAIOra U/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
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peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBJiajieHNe YHUBEPCAJIBHBIMH PeryssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISITH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUiaraéMblii alrOPUTM JICHCTBUI TPU BBHIIOJHEHUU YYEOHBIX M MCCIEOBATENBCKUX 33734,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKLUX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJBHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTPaxaroT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTaBIAIONIEH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM MAJis
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
MOHSTUS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM,  YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHus, U30MEphl, TOMOJOTHYECKHHA P, TOMOJIOTH,
YIIEBOIOPOABI, KHUCIOPOA U a30TCOJEpKalie COCIUHEHUSI, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPTraHHUECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHHS, JIS)KAIHEe B OCHOBE IOHUMAHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIMX OPraHUYECKUX BEIECTB B OBITY
U TIPaKTHYECKON JeSITeIbHOCTH YETIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE MTOHSITHS IPU OITMCAHUN COCTaBa, CTPOCHUS U
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYIO CHUMBOJHMKY JJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) POPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHHUH XMMHUYECKHX PEAKIMH, W3TOTaBJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WIITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPEISIIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoopoabl, KHCIOPON W a30TCOJACpKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISIPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus MO cucreMatndeckoi HomeHknatype (IUPAC), a takxe
NPUBONUTH TPUBHAJbHBIE HA3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUJICH, OSTHJICHTJIHMKONb, TIHALEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeru], MypaBbHHAsS
KHCJIOTa, YKCYCHAas KUCIIOTa, OJIEMHOBAsE KUCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIOK03a, (QPYyKTO3a,
KpaxMaJl, [1eJUTI0N103a, TIUIHH);
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c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IMYHBIX KIIACCOB OPraHUYCCKUX BEIICCTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHsoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJIerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WIIIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX PEaKIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHE, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiIa OOpalleHUs ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU 10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYeCKHX BEIIeCTB, JCHaTypalus OelKOB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKHU 0€30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO JKCTIepuMeHTa B ¢GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUil u
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh MpaBUja HKOJIOTHUYECKH IeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM MEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpeNeNIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeNIOBEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh penbedHO-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.
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11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHW4ecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUNH: O XHUMHYECKOH COCTABIAIOLIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NPAKTUYECKUX 3a7ad M DSKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIIue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHMCIICHMs, XMMHUYECKas CBA3b (KOBAJEHTHAs, WOHHAs, METaUIM4YecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAs IUCCOLMALHNS, OKUCIMUTENb, BOCCTAHOBUTEINb, CKOPOCThb
XUMHUYECKOM  peaklMM, XHUMHYECKOE paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
JJNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXalMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIaHWYECKUX BEILECTB B OBITY M MPAKTHUECKON NEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JUJIsl COCTaBJICHUS
(GopMyN BEIIECTB W YpPAaBHEHUM XHUMUYECKUX PEAKIUI, CUCTEMaTHMUECKYyd HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas U3BECTb, HETralll€Has W3BECTb, IUTbEBAas COZAA, MUPUT H
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAMHEHMSX, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIlacCy/TpyIe COeAMHEHUH (IpOCThie BEllecTBAa — METAJIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos [leprnoanyeckoi cucTeMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;
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c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOWCTBAa HEOPraHMYECKUX BEUIECTB pPAa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMH BEIIECTBAMH C TIOMOIIBIO ypaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyromx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu,
U3MEHEHHIO CTETIeHEeH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIINHU, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3UYHbIX TUIIOB, OJHBIE
U COKpallEHHBbIE YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKImuy UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OajlaHCa STHUX PEeaKIuii;

c(hOpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (nmpunuuin Jle [larense);

c(OPMHPOBAHHOCTh YMEHHU XapaKTEepPHU30BaTh XHMHUYECKHE TIPOLECCHI, JIeKAIIue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
IpeCcTaBiIeHUd 00 OOIMX HAy4YHBIX MPUHIHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHUS C HCIIOJIB30BAaHUEM ITOHSITHUS
«MaccoBasi JI0Nisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKusax, Macchl BEIIECTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, TPEBPAIICHHUS H COXPAHEHHS YHEPTHH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUjia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMH TI0 BBITTOITHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBIMOJHATH XWMHYECKHUH OSKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATBHOIO MHUKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agad no temMam «Mertamasl» U «HemeTtamisl») B COOTBETCTBUM C TMpPaBWIAMU TEXHUKU
0€30IacCHOCTH MPH 0OpallleHNH C BEeLIECTBAMH U JJAOOPaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISAThH
pe3ybTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakumii 1 GOpMyITUPOBATH BEIBOJBI HA OCHOBE 3THUX PE3YIIHTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3UPOBATh XMMHUYECKYIO WH(OpPMAIHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHMKauuu, VHTepHET u
JPYTHX);

cOPMHUPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LEISIX COXPAHEHUS CBOETO 3[0pOBbS U
OKpY’Kalollel MPUPOJHOM Cpeibl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
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OIpe/IeNIEHHBIX BEILECTB, MOHUMas cMblci nokasatens ITIK, noscHaTe Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUS HA OPraHU3M YEJI0BEKA;

JUlsl 0OOy4arolMXCsl ¢ OIPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsl: YMEHHE IPUMEHSATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX IO3HAHUS BEIECTB U XUMUYECKUX SBICHUMH;

JUId  cHeNbIX M cAaloBUIAIIMX OOy4aroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO CUCTeMy oO0o3HavueHuit JI. bpaiins muis 3anucu XuMu4eckux (GopMyIL.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne i/ IIpakTHYeckue
nporpamMmsl Bcero KoHnTpoJbHbie p o0pa3oBaTe/bHbIE Pecypchl
a0oThI
padoThI P
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
II i .
peaMET OpraHuYecKON XUMUN EnbnnoTeKa
1.1 Teopus cTpoeHHS OPraHUIECKUX 3
. LOK https://myschool.edu.ru/
coenunenunii A. M. byrieposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
21 IIpenenbuble yraeBogopoabl — 2 Bubnuoteka
' aTKaHbI LOK https://myschool.edu.ru/
59 HenpenenbHble yriieBogopoab: 5 1 Bubnvotexa
' QJIKEHBI, aJIKaIUEHBI, AJIKUHBI LIOK https://myschool.edu.ru/
bubnunorteka
2.3 ApoMaTn4ecKue yrieBoaoposl 2 LLOK https://myschool.edu.ru/
54 IIpupoaHbIE HICTOYHUKHT 3 1 BubnvoTexa
: yTIICBOJIOPOJIOB H WX TTEpepaGoTKa LIOK https://myschool.edu.ru/
Hroro no pazneny 13

Paszgea 3. Kucaopoacoaepskamue opraHuyecKkue coeIuHEHUs

3.1 Cnuptsl. deHoun

3

BubnuoTteka
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

LIOK https://myschool.edu.ru/

39 Ansperuabl. KapOoHoBbIE ; Bubnuorteka
' KHCIT0THL. CII0KHBIE 3GUPbI LIOK https://myschool.edu.ru/
BubnunoTteka
33 YTaeBO/E 3 LIOK https://myschool.edu.ru/
Htoro no pazneny 13

Pa3nen 4. AzoTcoaepikaiye opranudeckue coelMHeHus

41 AMUHBI. AMUHOKHUCIOTHI. benku 3 EI,V(I)??:sgpesK:j/mvschool edu.ru/
Htoro no pazneny 3
Pasznen 5 BbicokomosieKyIsIpHbIE COCAUHEHHUS

5.1 IInactmaccel. Kayuyku. Boigokna 2 326;:;);:;7/”“/5(:'100' edu.ru/
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM pPOBbLIE)

Ne i/ Konrposbusie  IIpakrunyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [leproauueckuii Bubnnoteka
11 3akoH u [lepuoauyeckas cucrema 3 LIOK https://myschool.edu.ru/
' XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 CtpoeHue BelecTna. 4 Brubnunoreka
: MHOrooGpasie BelecTs LIOK https://myschool.edu.ru/
Bubnnorteka
1.3 XUMHYECKUE PEAKIUN 6 1 1 LLOK https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
Bubnuoteka
2.1 Merautbi 6 1 LIOK https://myschool.edu.ru/
Bubnuoteka
2.2 Hemerarmer 9 1 1 LIOK https://myschool.edu.ru/
CBsi3b HEo Bubnuoteka
53 pPraHUYEeCKUX 1 )

OpPraHn4Y€CKuUX BEIICCTB

LIOK https://myschool.edu.

ru/
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Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

17

3.1 XHMUS U KU3Hb 4 Bubnnoreka
' LLOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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