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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» s 10-11 xnaccoB Ha 06a30BOM YpOBHE COCTABUJIM KOHLIENTYaJbHBIE IOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTHEMJIEMOM YacThlo MX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (HOPMUPOBAHMUS MHPOBO33PEHUS M OOIIEH KyJIbTYphl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oO1rero obpa3oBaHusl CpeICTBAMH Y4€OHOTO TpeaMeTa «XUMUS», COJAEPKAHUE U MOCTPOCHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LEIOCTHOIO MPeACTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAss XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelleHue II00albHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 knacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKeHNUs 00pa30BaHMs B Pa3IMYHBIX 00IACTIX, HE CBSA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
ABJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHUYECKOH XUMHUU (C BKIIOYEHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAciEHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEHIECTBaX M XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riy0Ke TMOHSATh HCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUSA, HMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIIOKECHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCINEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3a1ad. B mernom coaepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takxke MmpodiieM cOepeskeHus
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JTEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JeITSILHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiIC€HUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XHUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONpEICTICHUIO LIeJIeH U3YUEHUS IIPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopMmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JieaT KIJIIOUEBbIE MOHATHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HayUYHBIX METO/aX MO3HAHMS BEILECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3yuyeHUs MperMeTra B
porpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKa OOIIc00pa30BaTeNbHON  OpraHU3alllH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpU M3YYEHHHM TpeaMeTa «XHUMHUS» JOMUHHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaimu3a M 00padoTku uHOOpPMAIUU, HEOOXOIUMBIX [IJIi TMPUOOPETEHUS] OIbITA
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [103HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKHUX CHOCOOHOCTEH
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHOM U Hay4YHO-TIOMYIIpHOU WH(DOPMAIIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K TMPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueOHOM mmaHe cpemaHero oOmero oopa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee 4uCiIO 4acoB, OTBEAEHHBIX ISl M3YYCHUS XMMHH, HA 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHus, cocrapiser 68 yacoB: B 10 kimacce — 34 yvaca (1 gac B Hepemwo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenmeTr opraHMuYecKOil XMUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJyUYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHMueckux coequHenuit A. M. byrneposa,
e€ OocHOBHbIe NOJOkKEeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BelecTB. lomosorus,
nu3oMepust. XuMUu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[lpencraBienne o  kimaccudukaumum — opraHuueckux — BemecTB.  Homenknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKUX BEIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (T1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMHA psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs |
TOpEHHs1), HaX0XKJIEHUE B IPUPOE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMA,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHHe, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTpOEHHUE, (PM3NYECKHE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAIBHBIE METOJIbI M3YYCHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» u «Yromaby, MoaeInpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKOW pPAaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbuncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (Maccwl, 00b&Ma, KOJIMYeCcTBa
UCXOJIHOTO BEIECTBA MJIM IPOAYKTAa PEAKUMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAnHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUe U
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTUI: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAau€CTBEHHbBIC PpEaKIUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KMCIOThl. MypaBbUHAs M YKCYCHAasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee JeiicTBre.

CrnosxHble 2Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBoabl: cocTas, KiaccupuKalys yrieBo10B (MOHO-, TU- U MoynMcaxapusl). [ noko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3UUECKUE U XHMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, ononornueckas poib. orocunTes. @pykTO3a Kak H30MEp TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUTI0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MNPOBEACHUE MPAKTUUECKOW pabdOTHI: CBOWCTBA pacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBAa MWJIM NPOAYKTAa peaklUd MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha MpUMepe IJMIKHA). buojoruueckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuast.

benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4yeCTBEHHbIE PEaKIIMU Ha OEJIKH.



DKcrepUMEeHTaIbHbIE METO/Jbl M3YYEHHUS BEIIECTB M MX IpEBpallleHHi: HaOmroneHue u
ONKCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPEOHAs MOJIEKyJsipHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®usznka: MaTepusi, JHEpIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE MTPENapaThl, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMuYeckud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacmpesieieHus: SJIEKTPOHOB MO0 OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmueckas cucrema xuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa H [lepHoaWyYecKol CHUCTEMBI XUMHUYECKUX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON TeOopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIIOYKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HauyeHue NePUOIMYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMoJIsIpHasl W TOJSApHAs, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonaTne o gucnepcHbIx cucteMax. MIcTUHHBIE U KOJUIOMAHBIE PacTBOPbI. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.



Knaccugukanuss HeopraHuueckux coenuHeHuid. HoMeHkmaTypa HEOpPraHWYeCcKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, INPUHAMIEKAUX K Pa3Iu4YHBIM
KJIaccam.

Xumnueckass peakuus. Knaccupukanuss XMMHYECKHX peakUuil B HEOpPraHMYecKoW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTHMbIe peakLuu.
XnMmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIME HA COCTOSHHE XMMHYECKOTO PAaBHOBECHUS.
ITpunnun Jle larense.

OnextponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBpAlllEHUil: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snementoB J[. M. MenpneneeBa», u3ydyeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joXKeHHe MNEepOKCHAa BOAOpPOJAa B IPUCYTCTBUM KaTajlu3aropa,
OIpe/IeNIEHUE CPE/bl PACTBOPOB BEILIECTB C IMOMOUIbIO YHUBEPCAIBHOTO WHIUKATOPA, pEaKLuu
HMOHHOr0 OOMeEHa), MPOBEICHHE MpPAaKTUYeCKOM paboThl «BnusHue pasnuyHbIX (HaKTOpOB Ha
CKOpPOCTb XUMHUYECKOU PEAKIIM».

PacuérHrble 3amaumn.

Pacuérbl 1o ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cuCTeME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, hochopa u yriaepoa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriiepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COEJITMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenne merainos B [lepruoanyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEeHUM
METAJIJIOB.

XYMHYEeCKHE CBOICTBAa BaXXHEMIIMX MeETAIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBpAILEHUN: H3Y4YEHHE
KOJUIEKIMU «MeTajulbl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTATBHBIX
3a1a4, HaOJNIOJEHHMEe W  ONHMCAHUWE JIEMOHCTPAIlMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdyEéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 006ecriedeHHH 3KOJIOTUIECKON, SHEPTETHYECKON M TIHIIEBON 0€30MacHOCTH,
pasBuTHM MenuuuHbL. lIoHATHE O Hay4YHBIX METOJAxX IIO3HAHUS BEINECTB M XUMHYECKHX
peaKuui.



[lpencraBaenus o0 OOmIMX HAyYyHBIX MNPUHLIUIAX TMPOMBINUIEHHOTO TOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHpEe BELIECTB M MAaTEpPUAJIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00pEHUSI.

X¥UMHS M 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAaHMSI ITPETIAPaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 knacce ocyiecTBIsSeTCs Yepe3 UCIOJIb30BaHUE KAK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK U MOHATHM, SABJISIOIUXCS CUCTEMHBIMU JUIS OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUmoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBJICHHUE.

®dusnka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJA, YHEPreTUUYECKUN YPOBEHb, BEIECTBO, TEIO0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

Bbuonorus: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorus: XMUMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTYprus, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepHuaios, CENIbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, MULIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs IMPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETO ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOy4aroIIUMUCS
IporpaMM CpeAHero oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B COOTBETCTBUHM € CHCTEMHO-ACATEIBHOCTHBIM MOIXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3ysbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOrmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHME O0YYAIOUIMMHCA POCCUHCKONW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIEHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ UCTOPUUECKUX TPAJUIUNA 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCsl PyKOBOJICTBOBATbCA B CBOEH JEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBHTH LETH U
CTPOUTH )KM3HEHHBIE TIAHBI.

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JIOCTUTAlOTCd B E€JUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,



COOUOKYJIBbTYPHBIMHU, JYXOBHO-HPABCTBCHHBIMH [CHHOCTSIMU U HACATIaMU pOCCHfICKOI‘O
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHM M TpaBUJIAMHU TOBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSA M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00Y4arOIINXCSl.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TMPAKTHYECKOH MAESITeNbHOCTH OOYYaloIIMXCS [0 pealu3aluu
IIPUHATLIX B O6H.[CCTB€ I_ICHHOCTGI\/JI, B TOM YHUCJIC B 4aCTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBIICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBWIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOp‘IGCKOﬁ ACATCIIBHOCTH IIPpU CO3AaHUHA y‘I€6HI)IX ITPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIM3E PAa3IMYHBIX BUIOB yYeOHOMN AESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XHUMHU;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUYECKOrO MPUMEHEHUs
XUMHHU, OCO3HAHHA TOro, 4TO JOCTUIKCHHA HAYKH €CTb PE3YyJIbTAaT JJIMTCIBbHBIX H&6J’IIO[[€HI/II>1,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

WHTEpECa M TI03HABAaTENIFHBIX MOTHMBOB B TIOJNyYEHHH | TIOCIEOYIONIEM AaHAaJN3e
nH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIOCOOHOCTH OICHUMBATh CHUTyallUd, CBA3aHHBIC C XHMUUYCCKHMHU ABJIICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBENEHHE W MOCTYNKH CBOMX TOBAPHUIIECH C TO3MIIHIA
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10poBOro M Oe3omacHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

IMNOHUMAaHHA [EHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30macHoro
MOBEJICHUS B CUTYaIUSX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJIEHUS alIKOTOJIf,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH TMPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOQECcCHil pa3IuvHOrO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXX€HUs K TPYAY, JIIOASAM TpyZAa U pe3ybTaTaM TPYI0BOU NEATEIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpUM OOpa3oBaHMs,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0IECTBa;



6) 3K0JI0TrMYEeCKOr0 BOCTIUTAHUS

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKkTepa SKOJIOTHUYECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHUCTBUM, MPUHOCSIIIMX BPEI OKPYKaKIIEeW MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEIACTBUS MPEIITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIILUICHUS, SKOJOTUYECKOM KYJIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKX U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAaHUA CHEIU(PUKA XHMUU KakK HayKd, Oco3HaHusi €€ poiu B (HOPMUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKaIOIIEeM
MHpE KaK O €QUHCTBE MPUPOJbl M YEIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
petieHun mTpo0IeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOIA,
OSHEPreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B PA3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
HCIIOJI3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BAThH MOTYyYaeMble 3HAHUS IS
aHaiM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs JiefaTh 00OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO MCIOIB30BaTh XUMHUECKUE 3HAHUS TSI PEIICHUs TTPoOIiemM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

WHTEpeca K TO3HAHUIO M UCCIIEIOBATEIHCKOM JICSITEIIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO W CaMOOOPa30BaHHIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XHMHH B COOTBETCTBUU C >KH3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeCa K OCOOCHHOCTAM TpyJa B pa3nuuHbiX cdepax mpodeccrnoHaTbHON
JIeATEeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAUYUMbIC Ui (HOPMHUPOBAHHMS MHUPOBO33PCHHUS OOYYAIOIIUXCSA MEKAUCIMIUTMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayUYHbIEe TIOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crieruduKy METOI0B MO3HAHHMS, UCTIOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIeCC, CUCTEMa, HAYYHBIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, KCCIIEA0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U IPYTHUE);



VHHUBEpCAIbHBIE  y4eOHbIe  JeHCTBUS  (TO3HABaTEIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOH TPaMOTHOCTH U
COIMATILHOM KOMITETEHITMH 00YJArOIIHXCS;

CHOCOOHOCTh  OOYyHaloOIIUMXCsl  HMCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEpCAIbHbIC Y4eOHBIC ACHCTBHUS B IO3HABATEIBHOW U
COLIMAJILHOM MPaKTHKE.

MeranpeaMeTHble PEe3yNbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOornYecKue AelcTBHS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh IEIM JEATEIHHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCUTD Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh TPU OCBOCHUHM 3HAHWNA TPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBAThb WX B3aHMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KJIaCCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYINPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh B MPOIIECCe MO3HAHUS, UCTIONB3YeMble B XHMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHUYeckass (opMylia, YpaBHCHHE XHMHUYECKOM pEakIuu — TP PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUI;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQJICTh HABBIKAMH CAMOCTOSTCILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YYCHUYECCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMI0OIaTh 32 XOJOM IMPOIIECcca, CaAMOCTOSTENIEHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIECOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUECKON HCCIeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIIATE CIOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITCIBHOMY IIOMCKY METOJIOB pEIICHHS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHMKaX wuHopManuu (HAYIHO-TIOMYJSIpHAsS
JUTEpaTypa XHUMHYECKOTO COJEp)KaHHs, CIpaBOYHbIC T0ocoOMs, pecypcel HHTEepHETa),
aHAM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEICTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynTupoBaTh 3ampoChl W TPHUMEHATH pa3jMYHbIE METOABI TPU TOWCKE U O0TOOpe
uH(popMaLi, HEOOXOAUMOM /7S BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

MPHOOPETaTh OMBIT MCIMOJIL30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY TIpenCcTaBICHHUS] HHPOPMAITUHN (CXEMBI,
rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);



UCIOJIb30BAaTh HAYYHBIM SI3bIK B KayeCTBE CPEACTBA MNpH paboTe € XUMHUYECKOH
uHpopMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3NYecCKHe M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BONPOCHI 110 CYILECTBY OOCYX/1aeMOW TeMbI B XOJi€ AUAI0Ora U/WIN AUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHHO  BBIIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBIIOJHEHHMH XHUMHYECKOI'O
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta U (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCJIEJOBaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYKJIeHUSI U OOMEHA MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 33aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUiaraéMblii alrOpPUTM JICHCTBHI TPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUAX 3aj1ad,
BbIOMpaTh Haubosee 3(p(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUs OTPAKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIONIEH eCTEeCTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NpPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUST U KYIbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pGHIeHI/Ifl HpaKTI/I‘IeCKI/IX 3aJa4 U DOKOJIOTHUYCCKHU 06OCHOBaHHOFO OTHOIIICHUSA K CBOGMy
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBIH O00BEM, YITEPOAHBIA  CKEleT,
GbyHKIMOHAIbHAS TPYMIa, paguKan, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/I'-IeCKI/II\/'I SA3BIK XUMHUH, MHpOBOSSpqueCKI/Ie 3HaHHUA, JICKAIIHMEC B OCHOBC INTOHUMAaHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, NOJy4YeHUH ¥ 0€30I1aCHOM MCIOJIb30BaHNHU BAXKHEUIIINX OPTaHUYECKUX BELIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKK MOHSATHH, YCTAaHABINBATH
HUX B3aUMOCBA3b, HCITIOJIB30BATh COOTBGTCTBYIOH_II/IG ITOHATUS HpI/I OIIMCaHHHM COCTaBa, CTpOGHI/IH nu
MPEBPAILICHU OPTaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (OPMYJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUN XMMHMYECKUX PEAKLUN, U3rOTABIMBATh MOJAEIN MOJIEKYJ OPraHUYECKHUX BELICCTB
JUISL WIUTIOCTPALIMU UX XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpMUPOBAHHOCTh YMECHHI yCTAaHABIMBATH MPUHAAIC)KHOCTh U3YYCHHBIX OPTraHUYECKHX
BEUIECTB M0 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpynie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAllUe COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEIICH PA3IUYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TJUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHHOYKCYCHAas KHCIOTa), WIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKUX PEaKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pU30BaTb WCTOUYHUKH YIJIEBOJOPOIAHOIO CBIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchbl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMHM IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XHUMHU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHMe, UW3MEpEHUe, OKCIEPUMEHT, MOJEIUPOBAHMUE), HCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX
C BEIIECTBAMU U MX IPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYN0i U
mabopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUJia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIMOJHATE XHMHYSCKUH JKCICPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HArpeBaHUH, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKHX BEIIECTB, JEHaTypanus OeIKoB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OoOpallleHUuu C BEleCTBaMU U JJaOOpPaTOpPHBIM 00OpYI0BaHUEM, MPEJCTABIATH PE3YyIbTAaThI
XUMHUYECKOTO DJKCIepuMeHTa B (opMe 3almuCu YpPaBHEHHUN COOTBETCTBYIOIIUX pEAKIUi U
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHopmaruu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MoHMMas cMbici mnokazarens [1/IK, mosicHaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BeKa;

JUIsE 0OYYaIOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHMIA;



JUISE  CHETBIX W CHa0OBUASIIMX OOydYaloOmUXCs: yMEHHE HCIIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas U HeOopraHMyecKas XUMUs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUsT TPAKTUYECKUX 3a1a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJIATrAOLINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- JJIEKTPOHHbIE OPOUTATIH aATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS JUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTb
XUMHYECKOM  pEaKIMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON auccolanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX
peaKuMsax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€301MacCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIO0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas U3BECTb, HETrall€Has W3BECTb, NUThEBAs COAA, NMUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMX, TUI KPUCTAIINYECKONH PEMIETKM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle COeAMHEHUH (MPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTENIbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

COPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. 1.
MenneneeBa, HUCIONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEMHEHUH Mo TepuoaaM U rpynnaM [lepuoguueckoil cucteMbl XUuMU4eckux snementoB [1. U.
Menneneena;



c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPHKIATh CYyIECTBOBAaHUE
TEHETHYECKON CBS3M MEXKIY HEOPraHWYeCKHMMH BEIIECTBAMU C TIOMONIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3InIHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroliuxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3NUYHbIX THIIOB, MOJIHbIE
U COKpamEHHBbIC YPaBHCHUS PEaKlUii MOHHOTO OOMEHA, YUMTHIBAs yCIOBHS, MPU KOTOPBIX ITH
peaKuu UAYT 10 KOHLIA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, TMOATBEPKIAOIINE KAueCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh ONBITHBIM MYTEM HOHBI,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c()OPMUPOBAHHOCTh YMCHHM XapaKTepPH30BaTh XHMHUYCCKHUE TIIPOIECCHI, JICKAIIHE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHON KHUCIIOTHI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
MPEJICTaBICHUA 00 OOIIMX HAyYHBIX MPHUHIUIAX M KOJOTHYECKHX MPOOJIeMaX XHMHUYECKOTO
MIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIIOIH30BAHUEM TTOHSTHUS
«MaccoBasi JIONs BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peaKIusx, MacChl BEIIECTBA WM 00BEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKkTa peakiuuud Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TPEBPAIIICHHS H COXPAaHCHHS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBITOJHATh XHUMHYCCKHHA DKCIEPHUMEHT
(paznmokeHue TEpOKCHUIA BOJOPOAA B NPUCYTCTBHHM KaTalld3aTopa, OMpEIeNieHHEe CpeJlbl
PACTBOPOB BEIIECTB C IMOMOIILI0 YHHBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIuH, peaklMd HOHHOTO OOMEHa, KAa4eCTBEHHBIC pEaklUd Ha
cynb(har-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCIIEPUMEHTATBHBIX
3amady mo temaM «Mertamie»y U «HemeTamnasl») B COOTBETCTBHM C MpPaBHIAMH TEXHUKU
0e30MacHOCTH NMpU 00pallleHNH ¢ BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM, MTPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEpPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakuii 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYHHKAanuu, MHTEepHET W
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOJATh TpaBWIa SKOJIOTHYECKH IIeIIECO00Pa3HOTO
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS U
OKpY’Kalollel MpUPOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha YKUBBIE OpPraHU3MBbI
onpeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi OOYYaIONIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE MPHUMEHSTH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISE  CIIETIBIX W CIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE WCIONIbh30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.
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22.XuMuK.py: caiit o xumuu http://www.xumuk.ru
23.Xumnueckas crpannuka Spociasckoro L{eHTpa TenekoMMyHUKaIni U
HH(OPMAIIMOHHBIX CUCTEM B 0Opa3zoBanuu http://www.edu.yar.ru/russian/cources/chem
24 Xumnueckuii moptan ChemPort.Ru http://www.chemport.ru
25. Xumnueckuii cepep HimHelp.ru: yueOnble u cipaBouHbie
matepuaisl http://www.himhelp.ru
26.Xumusi: Matepuainbl «Bukumnenum» — cBOOOHOM
sHiMkoneauu http://ru.wikipedia.org/wiki/Xumus
27.Xumus ais BcexX: WUTIOCTPUPOBAHHBIE MaTEPHUAIIbI IO 00ILeH, OPraHUYecKOi 1
Heopranndeckoit xumun http://school-sector.relarn.ru/nsm
28.Xumus u xu3Hb — X XI BeK: Hay4HO-MOMYIISAPHBIN skypHAa hitp://www.hij.ru
29. XuMmo3a: coo0IecTBO yuuTeael XuMun Ha noptaie «CeTb TBOPUECKHX
yaurtenei» http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
30.11IxoapHUKAM O XMMHUHU: CAUT XUMUYECKOTO (pakymnbTeTa
Antl'Y http://www.chem.asu.ru/abitur
31.DnextponHast 6ubIMoTeKa Mo xumun U Texauke http://rushim.ru/books/books.htm



32.DnexTpoHHast OMOIMOTEKA YUeOHBIX MaTEpPHAJIOB [0 XMMHH Ha IOpTae
Chemnet http://www.chem.msu.su/rus/elibrary
33.Ounmkioneaus «lIpupona Haykn»: Xumus http://elementy.ru/chemistry
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