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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha YpOBHE CPEHEr0 0011ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoii @enepauuu Ha nepuon a0 2025 roma» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» mast 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHIIENTYaJIbHBIEC TTOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMoO€ BBITYCKHUKaMH  0011eo0pa3oBaTebHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB NPHUPOJbI, (pOpMUPOBaHMS MHPOBO33PEHHUs] M OOIIEH KyJIbTYphl
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAMH y4e€OHOTO IpeaMeTa «XUMUs», COJEpKaHue U MOCTPOCHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Heseil ¥ NPUHIMIIOB, XapaKTePH3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIEHUS, B CO3/JaHKE 1I€JI0CTHOTO MPEICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HallpaBJieHa Ha pelIeHUE INI00aTbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 110 HEOPTraHNYECKOW XUMHH (C BKIIOUEHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrpykTypa conepxanus KypcoB — «Oprannueckas Xumus» U «O011as 1 HeopraHuuecKas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCcKOW XHWMHM BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTosornueckrue CBEACHHs O BEIIeCTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nornoniHseTcss B Kypcax 10 wm 11 kimaccoB »aiemMeHTaMu  COJEpXkKaHUs, HMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBAKEHUS K IPOIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl MOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTaHUYECKOTO U OPraHWYECKOr0 MUPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH HKOJOTMUYECKUX MPOoOJieM, a Takke MpodiieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE MPOTPaMMON IO XHMHH TIOIXOIBI K OMPEACNICHUIO COJEpKaHUS W TMOCTPOCHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LEeJed H3y4YeHHs] MpeIMeTa HalpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJAbTyphl. C METOAMYECKOW TOYKHA 3pEHUS TaKOMl MOIXOod K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO aHHOW TOYKE 3PEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XuUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

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

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

Hapsiny ¢ atum, copepkarenbHas XapakTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
porpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBIMIYCKHHKAa OOMIE00pa30BaTeIbHONM  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH HM3YYEHHH TpeaMeTra «XHUMHS» JIOMHUHUPYIOIIEe 3HaYeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTku uHMOpMAIUK, HEOOXOMUMBIX JUIsl TMPUOOPETEHHS OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPELy;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaliu3a y4eOHOW U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
IPUPOIONIONL30BAaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB U COXpPAaHEHHUS MPHUPOJIHOIO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mmaHe cpeaHero oOmero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBH
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 yvaca (1 gac B Heaemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: oprannueckux coequHenuiit A. M. bytieposa,
e€ ocHOBHble NOJOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — OpraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEHIINX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs |
TOpEeHUs ), HaXOXACHUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTHWIEH U MPONUIEH — MPOCTEUIINE
IPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUS, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyragues-1,3: cTpoeHue, BaXHEHMIIME XUMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA NPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pHU3MUECKHE M XHMHYECKHE CBOWCTBa (peakLuu
raJIoOTCHUPOBAHUS W HUTPOBAHUSA), INOJIyd€HHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHupo8anus U HUMpPOBAHUs), NOLyUeHUe U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckass CBS3b MEXIy YIJIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkd He(TH: TMeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), mupoau3. [IpoaykTel nepepaboTku HePTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX IMPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HepTs» u «Yromiab», MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuétHble 3agayn.




Bbluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAKLMU IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAnHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOAAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbI€ CHHPTHL. OTHIEHIJHKOIb M TJIMLIEPUH: CTpOEHHUE, (u3uyeckue u
XMMHYECKHE CBOMCTBA (B3auMOJIeMCTBUE CO IMIETOYHBIMHE METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe W XHWMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaeruapl U kemowuwl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUeCTBEHHbBIC PpEaKIUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAst U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
uX Molollee JeiicTBre.

CrnoxHble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YrieBonpl: cocTaB, Kiaccudukaiuys yriieBoJoB (MOHO-, IU- U mojucaxapuibl). [mroko3a —
OpOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmana U LEJUTI0JIO03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METObl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CnupTOB (B3auMojelcTBHE IMnuepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIWYeCTBa
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPEeTUYHAsi CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, NCHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.



OKcrepUMEHTabHbIE METOJbl M3YYEHHUS! BEUIECTB M MX IpeBpalleHuil: HaOJrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOoB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENECHb IOJIMMEPU3alUH, CPEOHAs MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIs U MTOJIMKOHEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs BEHIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSTUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOoTe3a, 3aKoH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUYHOCTh, HAOIIOACHHE, W3MEpEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMe, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAl[MOHAJIBLHOTO MUTAHMSI, MOIOILME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTUuecKue YpOBHH, MOTYPOBHU. ATOMHBIC OopOHTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHUYECKHUX 3yeMeHToB [JI. U
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
I10 TPYIIaM U NeprojaM. 3Ha4E€HNE MTEPUOUYECKOr0 3aKOHA B Pa3BUTUHU HAyKH.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. Buabpl XUMHYECKOH CBsI3U (KOBaJIEHTHAs
HEeNoJisipHasl W TOJspHas, MOHHAs, MeTajuindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBs3b. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemectBa MOJEKYIIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 aucniepcHBIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PaCTBOPE.



Knaccugukamus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAMUX K Pa3InYHbIM
KJIACCaM.

Xumnueckass peakuus. Knaccupukanus XUMHUYECKUX peaklUil B HEOPraHUYECKOHM U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakluu.
Xnmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
ITpunnun Jlelllarense.

OnexkrtponauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, 11eJI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpalllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOIIOJAEHUE M ONHUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jokKeHHe MNEepOKCHIAa BOJIOpOJAa B NIPUCYTCTBUHM KaTalu3aTopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAJIBLHOTO WHIMKATOpA, peakluu
HMOHHOr0 OOMeEHa), MPOBEICHHE MpPAKTHUYECKOW paboThl «BiusHue pa3inuyHbIX (DAaKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKLIM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMHUYECKHX PEAKIHUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUEThI,
pPacu€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COEJITMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIMHEHHM.

Meramnsl. [lonoxenue meramnos B [lepruoaudyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cpoiicTBa MeTauioB. CIUlaBbl METAIOB. JJIEKTPOXUMMUYECKUN psA HaNpsyKeHHUM
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHUM, KaJluid, KaJbI[Md, MAarHuu,
ITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

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

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajulbl U CIUIaBbl», OOpa3llOB HEMETAUIOB, DPELIEHUE HKCIEPUMEHTATbHBIX
3a1a4, HaOJNIOJIEHME W  ONHMCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMUYECTBY BEIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacdy€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

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



[lpencraBiaenus 00 OOWmIMX HAayyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB UM MAaTEpPHAIOB: BAXXHEHIIME CTPOUTEIbHBIC MAaTEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTe€pUalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XUMHS M 3[0pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI MIPETapaToB OBITOBOW XMMUU B MTOBCETHEBHOMN JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTIENbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIC ITOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBJICHHUE.

®dusnka: Marepus, dHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, H30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJd, YHEPreTUYECKUN YPOBEHb, BEILECTBO, TEI0, O0BEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

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

TexHonorus: XUMHYECKast IIPOMBIILIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuaos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, IIULIEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
[IPEnapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHUajIOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBiuMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIMMUCS
IpOrpaMM CpegHero obiiero odpazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM sl pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOEHHUS
IIPOrpaMM CpeHETo 00IIero 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coorBeTrcTBHM € CHUCTEMHO-ACSTENBHOCTHBIM TNOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YpPOBHE cpeAaHero oOmero o0pa3oBaHUS
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKOW TPaKJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHON CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYME TPaBOCO3HAHUS DKOJIOTMYECKOM KYNbTypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3YyJBTATBI OCBOEHUS IpeaMeTa «XHMHsS» JOCTUTAOTCA B CIUHCTBE
y4eOHOIl M BOCIUTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHM C T'YMaHUCTHYECKUMH,
COLIMOKYJIFTYPHBIMHM, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJCAaMH  POCCUICKOTO



TPpaXXTAHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH W TIPaBUJIAMHU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CAaMOPAa3BUTHSA M HPAaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIUXCS.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TIPAKTHYECKOH MAESITENTbHOCTH OOYYAIOIIMXCS IO pealn3aiun
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCcKOro BOCIUTAHMS

OCO3HaHUA 00YYaIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AEATEILHOCTU MPHU CO3JaHUU YUE€OHBIX IMPOEKTOB,
pelIeHnH y9eOHBIX M IMO3HABATEIBHBIX 32124, BRITOJHEHUN XUMUYCCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YICOHOH JEATCIHLHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS .

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY W HAayYHOMY HACICAUIO OTEYECTBEHHOM
XUMUH;

YBOXCHHUS K IPOIIECCY TBOPUYECTBA B OOJIACTH TCOPUH M IMPAKTHYCCKOTO TPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIXKEHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, IMTOCTOSTHHOTO TPY/Aa YIEHBIX U TPAKTHKOB,;

MHTEpeca M TI03HABaTENbHBIX MOTHMBOB B IMIOJYYEHUHM M TMOCIEAYIONIEM aHajau3e
UH(OPMAIIUHU O MEPEIOBBIX JTOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBEICHHUSI;

CIIOCOOHOCTH OIICHMBATh CHUTYalldW, CBA3aHHbBIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI W
LEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJEHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHUSs KYJLTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYIOBOU JIEATEIIHBHOCTH;

MOHMMAHUSA [IEHHOCTH TIPaBWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOICHHS alKOTOJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEILCKOW JIESITEIIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOEC YyYacTHEe B PEIICHWW MPAKTHYSCKUX 3a7ad  COIHATbHOMN
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQPECCUi pa3IudHOro poja, B TOM YHCIIE HA
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TpPaeKTOPUH OOpa30BaHMS,
Oynymeil mpodeccun U peanu3auu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS



IKOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAHUS TJI00AILHOTO XapaKkTepa dKOJIOTHUSCKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM Cpe/ibl;

OCO3HAHUS HEOOXOJMMOCTH HCIIOTB30BAHUS TOCTIKEHUN XUMUM ISl PEIICHUS BOTIPOCOB
PalMOHAIBHOTO MTPUPO/IOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE AKOJIOTHYCCKUE IMOCICACTBUS MPEAITPHHIMAEMBIX
JEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYMs PA3BUTOTO HKOJOTHMYECKOIO MBIIUICHHS, SKOJOTMYECKOM KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HaBaTEJIbHOW, KOMMYHUKATUBHOHN U COITMATIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

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

MOHUMAaHUA CIEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHUHU
paloHaIbHOTO HAYYHOT'O MBILIUICHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHH 00 OKpYKaroIeM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTU XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBLHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00€ecTeueHnH yCIOBUN YCTIEIIHOTO TPYJA U SKOJIOTUYECKU KOM(DOPTHOM KU3HHU KaKJIOTO UjIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBIECHUN OKPYXKAIOIIET0 MHpA W MPOUCXOISAIIMX B HEM HM3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOJIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs TIpobiieM
B PEATbHBIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOM A TENbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU,

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3IuyHbIX cdepax mpodeccCHoHATHHON
JIeITCIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ynbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYuMble U1l (DOPMUPOBAHUSI MHPOBO33PEHUS OOYHYAIOIIUXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIC) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
n CHGHI/I(i)I/IKy MCTOOOB IMMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HaYyKax (MaTepI/Ifi, BCIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE,
peryJIsaTUBHBIC), oOecreunBamomue GOpMHPOBaHUE (PYHKIIMOHATBLHONM TPAaMOTHOCTH |
COLMAIbHOM KOMIETEHIIMH 00yYaroIuXcs;



CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCMOJBb30BaTh  OCBOCHHBIE — MEXKIMCHUIUTMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaXKAIOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH AelCTBUSIMMU:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITeNIbHO (OPMYJIUPOBaTh M aKTyallU3UpPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpEAeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKECHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICNATH
XapaKTepHbIC TPU3HAKK TMOHSATHH W yCTAaHABIMBATh WX B3aMMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

YCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBHIC)
MOJICJIH, IPEOOPa30BBIBATH MOJICTIHHBIC TIPECTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) DJICMCHTA,
XuMu4ueckas (GopMylia, ypaBHEHHE XHMHUYECKOM peakiuu — TMpU PEIIeHUH Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

dopMynmHupoBaTh NETM W 3aJadd  HMCCIEJOBAHHUS, HCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENNbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaU€CTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BIIQJIETh HAaBBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYEHUYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOAATH 332 XOJOM MpOIecca, CAMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOJEITAHHON
pabore;

pUOOpeTaTh ONBIT YYEHUUECKOH HCCIIEeI0BAaTEIbCKOW U IMPOEKTHOM JesSTENbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEUICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHUS.

3) padorta ¢ nnpopmManmeii:

OPUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHUKAX WHOOpManuyd (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABIICHUS, KPUTHICCKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

(GbopMyIMpOBaTh 3ampoCchl W TPHMEHATH pa3MYHbIE METOJBI TPH IOMCKEe W OTOOpe
uH(pOopMaIii, HEOOXOAUMOM /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

PHOOpPETaTh OMBIT WMCIOJB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMpAaTh ONTUMAIBHYIO (OpPMY MpeacTaBiIeHUs HHPOPMAITUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BAaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(poOpMaIliel: TPUMEHSATh MEXIpeAMeTHbIC ((U3NYECKHe W MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (hOopMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;



UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ/I€ AUAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU IPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAled pe3yJbTaTOB MO3HABATEIBHOM AEATEIBHOCTH, HMOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO MO3HABATENbHYIO JIEATEIBHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npelaraéMblii alrOpuT™M JIeHCTBUH NpU BBIMOJHEHUH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C y4ETOM IOJIyYE€HUs HOBBIX 3HAaHUHN O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYILIECTBIISAITh CAaMOKOHTPOJIb CBOEHM JIEATEJIbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMUsD OTPAXKaIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJIM XWMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbLI, B (opMUpOBaAHUU
MBIIUICHUST U KYJAbTYPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPaKTUYECKHX 3aJad M JKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTh, XWUMHUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTass U
COKpaiéHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEPOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIMNa, PajuKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUST OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHH,; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIHEe B OCHOBE TMOHUMAHUS
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHbIC MPU3HAKH MOHATHUN, YCTaHABIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMMCAHUHM COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (OPMYIT OPTaHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3YUCHHBIX OPTaHUYECKUX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
COCIMHCHMS), JTaBaTh UM Ha3BaHUA MO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke



MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTICIHHBIX OPTaHMYECKHUX BEIISCTB (ITWJICH, MPOIHIIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (PeHod, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCIIOTA, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KHMCIIOTA, CTEAPUHOBASI KHUCIIOTA, TIIOK03a, QPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeniecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 3TaH, STWIEH, NPOMWICH, ameTwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTalbJIeTUl, MypaBbUHAS U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIYy HUMHU yPaBHEHUSMHU COOTBETCTBYIOIIMX XMUMHUYCCKUX PEaKIHid C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEpepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOAYKTOB NEpepabOTKH;

c(OpMUPOBAHHOCTh yYMEHUW MPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnroficHWe, W3MEpEeHHWe, OSKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX
C BEIIECTBAMH U MX NIPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUU, MOMyYEHUE ITHICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HarpeBaHUU, I[BETHBIE PEaKIMU OENKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MacHOCTH
pu OOpaIeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM O0OPYIOBAaHHEM, TPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCh YpPaBHEHUN COOTBETCTBYIOIUX PEAKIUN U
(opMyITMPOBATh BBIBOJIBI HA OCHOBE ITHX PE3y/IhbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh MpaBWiIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEJISIX COXPAHCHHS CBOETO 37I0POBBS U
OKpYKarolle MPUPOIHON Cpelbl, 0OCO3HABAaTh OMACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBI
ONpeICIEHHBIX OPTraHUYECKUX BEMIECTB, MOHMMAas cMbICH mokaszarens [1/IK, moscHsATh Ha
npuMepax crmocoObl YMEHBIICHHS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEKA;

JUIsE 00YYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUISE  CIICTIBIX W CJA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE WCIONbh30BaTh pebedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC



[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas M HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XWMHUHU B TIO3HAHUM SIBJICHUN MPHPOIbI, B (HOPMHUPOBAHUU
MBILUICHUST U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHUs] NIPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
310POBBIO U IPUPOJHOM CpeEaeE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBAJIECHTHAs, WOHHAs, MeETaJNIMYecKas, BOJOPOAHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEeakUHuid, pacTBOp,  IJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXalue B OCHOBE IIOHMMAaHUS MPUYMHHOCTHU M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(akToJIOrMYeCKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU MOHATUH, YCTaHABIINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
GopMyn BEIIECTB W YypaBHEHUN XHUMUYECKUX pEaKIUd, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpEAENATh BaAJICHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJIJIMYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJSpHas, MOHHAas, METalJIMuecKas), XapakTep cpellbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHUN (IpOoCThie BEellecTBa — METaJlIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KCIIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepuU3OBaThb DJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHYECKUX 37eMeHToB /1. U.
MeHaeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COEIMHEHU 10 nepuoaam u rpynnam Ileproaudeckoi cucteMbl XMMHUYECKUX 31eMeHToB /[[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHBIX KIJIACCOB, MOJATBEPXkAATh CYILECTBOBAaHUE
FEHETUYECKOM CBA3M MEXJAY HEOPraHMYECKHMH BEIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLINN;



c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMxX BeUIecTB, TeIioBoMy 3(hdexTy peakiuwu,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIaCTUIO KaTalln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN Pa3IUYHBIX TUIIOB, OJIHBIE
U COKpaIlEHHBIC YPaBHEHUS PEAaKIMi MOHHOTO OOMEHa, YUMTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOAMTH PEAKIUH, MMOATBEPKIAAOIINE KAuyeCTBECHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
HNPUCYTCTBYIOIIKAE B BOOHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI O0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
Pa3INIHBIX (PaKTOpOB; XapakKTep CMCUICHHA XUMHUYCCKOI'O PaBHOBECHA B 3aBUCHUMOCTH OT
BHelIHero Bo3aerictus (mpunnui Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHUE IIPOILIECCHI, JIeKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
HpeIlCTaBJ'IeHI/If/'I 00 O6HII/IX HAaYYHBIX NPHHIHIIAX W SKOJIOTMYCCKUX Hpo6neMax XUMHUYECKOI'O
MIPOU3BO/ICTBA;

C(bOpMPIpOBaHHOCTI) yMeHI/IfI MNPOBOAWUTL BBIYUCICHUSA C HCIIOJB30BAHHUEM IIOHATHA
«MaccoBasi JI0Nis BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLICHUHM Ta30B MPU XHUMHUYECKUX
peaKIusIX, MacCchl BEUIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(deKkTa peakuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, TPEBPAIICHUS U COXPAHEHHS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYI0 U
1abopaTOPHBIM 000PYIOBAHHUEM, a TaK)Ke MpaBHiia 0OPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ IUIAaHUPOBATh U BBIIIOJHATH XUMHAYECKUN OKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAEICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATFHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynbdart-, kKapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHUOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3amady mo temaMm «Metamie»y U «HemeTamisl») B COOTBETCTBHUM C MpPaBHIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBAThH BBIBOIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHET U
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOJATh TpaBWIa DSKOJOTHYECKH IIeTIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbsS M
OKpY’Kaloliel MPUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JICHCTBHS Ha XKHBBIE OPTaHH3MBI
OTpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokazatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMCHBIICHUA U MTPEAOTBPALICHHA UX BPCIHOTO BOSJIeI\/’ICTBI/ISI Ha OpraHus3M 4€JIOBCKaA,

JUI OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUIA CJeNbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MHCIONIb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
M (pPOBHI
n/m  TeMIpPOrpaMMblI Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmeT opraHnYeCcKO XUMMUH.
11 Teopus cTpoeHUs OpraHUYECKUX 3 bubnnorexa [HOK
coenuHenuit A. M. byrneposa
Hroronopaszneny 3
Pa3pnen 2.Yriaesoxopoabt
[IpenenbHBICYTIIEBOIOPOIBI —
2.1 pedl yr AOPOA 2 bubnuoreka [JOK
AJIKaHbI
HenpenenbHbie yraeBogopoabl:
2.2 pedt yE HOpOL 6 1 bubmuorexa [JOK
AJKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApOoMaTH4eCcKUEYTIIEBOAOPO/IbI 2 bubnnorexka [JOK
[IpupoaHble ICTOYHUKU
24 prpo 3 1 bubnmnoreka [JOK
YIJI€BOIOPOOB U UX MepepadboTka
Hroronopazneny 13
Pasznea 3.KucnopoacoaepsxkanmueopranniecKkuecoe1uHeHust
3.1 Cnuptsl. @enon 3 bubnuorexa [IOK
Anpneruasl. Kap6oHOBBIE
3.2 ACTHA P 7 1 bu6mmoreka [IOK
KUCT0ThI. ClloKHbBIE 3PUPBI
3.3 YrneBoibt 3 1 bubnmoreka [JOK




Hroronopazneny 13
Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl
4.1 AmuHBl. AMMHOKHCITOTHI. benku 3 bubmuorexa [JOK
Hroromnopazaeny 3
Pa3pnen S.BbicokoMoJIeKy IsIpHbIECOeIMHEHUSA
5.1 [Tnactmaccer. Kayuyku. Bonokna 2 bubnuoreka [IOK
Uroronopazneny 2
OBILEE KOJIMYECTBO YACOB I10 34 2 9
[TPOT'PAMME
11 KJIACC
KoanuecrBouacos JJIeKTPOHHbIE
Ne HanmeHoBaHHepas3ae/IoB U (mudpoBbIe)
n/m TEMIIPOTrpaMMbI Bcero Kourpoabubiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTebHbIEPECYPChI
Pa3znen 1.TeopeTnyecKkneoCHOBBIXUMHH
Crpoenue aToOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoanueckas cucrema 3 bubmuoreka [JOK
XUMHUYECKHUX 31eMeHTOB /JI. .
MenneneeBa
C .
1.2 TPOCHHEBEIIECTRa 4 Bu6nmotexa LIOK
MHoroo6pa3ueBenecTn
1.3 XUMHUYECKUEPEAKITUT 6 1 1 bubmuoreka [IOK
Hroromnopazaery 13




Pa3nen 2.Heoprannyeckasixumusi

2.1 Meraiibl 6 bu6mmoreka [IOK
2.2 Hemeramibl 9 1 bubmuorexa [JOK
53 CBs13b HEOPraHUYECKUX U 5 Butmnorexa LOK
OpPraHUYECKUX BEIIECTB
Hroromnopazaeny 17 bu6mmoreka [IOK
Paznen 3.Xumus u )KU3Hb
3.1 XHUMUS U )KU3Hb 4 bubmuorexa [JOK
Hroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5
ITPOI'PAMME
INIOYPOYUHOE IIVIAHUPOBAHUE
10 KJIACC
Ne KoaunyecTBouacoB
aTansy4 JeKTPOHHbIeNU(POBBICOOpPa3oOBaTE
Temaypoka Bce  Konrtpouabnbsiep IIpakTtudeckuep A y P tp P
n/ eHHuA bHbIEpeCYpChI
u ro a00ThbI a00ThbI

[Ipenmer oprannueckoit
XUMHH, €€

1 1 bubnmoreka [JOK
BO3HHKHOBEHUE, Pa3BUTHE
Y 3HAUCHHE
Teopus crpoeHus

2 OpraHMYECKHUX 1 bubnuoreka [IOK

coenuueHni A. M.




byrneposa, €€ 0OCHOBHBIE
HOJIOKECHUS

IIpencrasnenue o
KJIacCU(UKALIUN
OpPraHUYeCKUX BEIIECTB.
Howmenkiarypa
(cucremaruyeckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYeCKUX BEIICCTB

bubmuoreka [JOK

AJIKaHBI; COCTaB U
CTpOCHUE,
TOMOJIOTHYECKHH PsIJT

bu6mmorexa [IOK

MeraH u 3TaH —
IIpoCTeNIIne
IIPEICTABUTENH AJIKAHOB
AJTIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA
OTHUJIEH U IPOIUIIEH —
IIpoCTeNIIne
IIPEACTABUTENN AJIKEHOB

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6mmoreka [JOK

[TpaxTiueckast paborta Ne
1. «I[lonydyenue sTUIICHA U
W3YYEHHUE ETO CBOWCTB)»

bu6mmorexa [IOK

Ankanuensl. byranuen-
1,3 u MmeTnnOyraauen-1,3.
[Tonyuenue
CHHTETUYECKOTO KayJyKa
U PE3UHBI

bu6mmoreka [IOK




10

11

AJIKMHBI: COCTaB U
O0COOCHHOCTH CTPOCHUS,
TOMOJIOTHYECKUHN PSII.
Anernned —
MPOCTEUIIUUTIPEICTABUTE
JTBAJTKUHOB

Brraucnenus no

YpaBHCHHIO XHUMHYECKOM
pe€aKuuu

bu6mmoreka [IOK

bubmuoreka [JOK

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

bu6mmoreka [IOK

13

14

['eneTHueckas CBS3b
YTJIEBOAOPO/IOB,
MMpUHAJICIKAIINX K
Pa3IMYHbBIM KJ1acCaM

[TpuponHbIE HCTOUHUKH
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
MOMYTHBIE HEPTSIHBIE
ra3bl, He()Th U MPOJTYKTHI
e€ mepepaboTKu

bu6mmoreka [IOK

15

IIpupoaHbIE HICTOYHUKHI
YII€BOIOPOAOB:
MIPUPOJHBIN ra3 u
MOIMYTHBIE HEPTSIHBIE
ras3bl, He()Th U MPOTYKTHI
e€ mepepaboTKu

bu6mmorexa [IOK

16

KoHnTtponbhas padoTa mo
pazaeny «YTIeBOIOPOIBI»

bu6mmoreka [IOK




17

[Ipenenbubie
OJIHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 3TaHOJI.
Bonoponnascssp

bu6mmoreka [IOK

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOIb U
[JILEPUH

bubmuoreka [JOK

19

DeHOI: CTpOEHUE
MOJIEKYJIbI, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bu6mmoreka [IOK

20

21

22

23

AJNLIEruam!:
dbopmanberua u
areTagbpIerun. AeToH
OIHOOCHOBHEIE
npeenbHbIe KapOOHOBBIE
KHUCITIOTHI: MypaBbUHAS U
YKCYCHast

[TpakTuueckast pabota No
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»
CreapuHoBas u
0JICMHOBAs KHCJIOTBI, KaK
MPEACTABUTENH BBICILIUX
KapOOHOBBIX KUCIIOT

bu6mmoreka [IOK

bu6nmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK

24

Mpi1a KaK cOJIM BBICIIUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE AEUCTBUE

bu6mmoreka [IOK




25

26

CrnoxHuble 3(upbI Kak
HPOU3BO/IHBIC
KapOOHOBBIX KHCJIOT.

['uipoaN3CIoKHBIXIPHUPO

B
JKupsr: tunponus,
IIPUMEHEHHUE,
Ouosornyeckas poib
KUPOB

bu6mmoreka [IOK

27

YrieBoasl: cOCTaB,
KJIaCCH(PUKAITHUS.
Baxkueimne

NpeaACTaBUTCIIN: I'NIFOKO34a,

bpyxTO3a, caxapo3a

bubmuoreka [JOK

28

Kpaxman n nemronosa
KaK MPUPOLHbBIE
MIOJIMMEPBI

bu6mmoreka [IOK

29

KonTponsHas pabora no
pazzueny
«Kucnopoaconepxaine
OpTraHUYECKHE
COCIMHEHHUS

bu6mmorexa [IOK

30

31

AMHHBI: METHIIAMHUH U
AHWJINH

AMHHOKHCIIOTBI KaK
amQoTepHbIe
OpraHuYecKHe
COCITMHEHHS, UX

OHMOJIOTUYECKOE 3HAUECHUE.

bu6mmorexa [IOK

bu6mmoreka [IOK




Ilentn bl

32

33

34

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS

OCHOBHBIC TTOHATHSI
XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN.
[ImacTmaccel, KaydykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 2

11 KJIACC

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

Temaypoka

XHWMHYECKUH DIIEMEHT.
AToM. DIIeKTpOHHAA
KOH(UTrypamus aTOMOB

KoaunuecTBouacos

Bce  KonTpoJbHbiep
ro a0oThI

IIpakTH4eckue
padoThI

Jarausyu
CHUuMA

JJIeKTPpOHHBbIeNU(PPOBbICOOPA3OBATE
JbHBIEPECYPCHI

bubmuorexa [JOK

[Tepuonuueckuii 3aKOH U

bu6mmoreka [IOK




IIepnonnueckas cucrema
XUMHUYECKHX 371eMeHTOB /].
W. MenneneeBa, nx cBs3b C
COBPEMEHHOI Teopueit
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHMsI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U
UX COCTUHEHUH 10
rpymiam 1 nepuoiam.
3HaueHue NepuoInYECcKOro
3aKOHA U CUCTEMBbI
XUMHNYCCKHUX 3JICMCHTOB
.. Menneneena B
Pa3BUTHH HAyKU

bubmuorexa [JOK

CrtpoeHue BemiecTna.
XnuMuyeckas CBA3b, €€
BUABI, MEXaHU3MBbI
00pa3oBaHMs KOBAJECHTHOM
cBsi3u. BogopoaHascBszb

bu6mmorexa [IOK

BanenTtHocTs.
DJIEKTPOOTPHULIATENBHOCTD.
CreneHb OKUCIIEHUS.
BemectBa MonekynsspHOTro
Y HEMOJIEKYJIIPHOTO
CTpOEHUS

bu6mmorexa [IOK

[TonsiTHEe 0 MUCTIEPCHBIX
cucrteMax. VIcTHUHHEIE U
KOJUIOUJTHBIE PACTBOPBHI.

bu6mmoreka [IOK




MaccoBas 1015 BelllecTBa B
pacTBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHui. I'eHeTHYECKas
CBSI3b HEOPTraHUYECKUX
BEIIIECTB, Pa3IMYHbIX
KJIaCCOB

bubmuoreka [JOK

10

11

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOpPraHu4YeCcKou 1
OpraHNYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAIICHHS YHEPTUU TIPH
XUMHUYECKUX PEaKIIUSIX

CKopocTb peakiyi.
OO6patuMsble peakluu.
XHUMUYECKOE paBHOBECHE

ITpakTuyeckas paGora Ne 1.
«BnusiHre pa3mUYHBIX
(akTOpOB HA CKOPOCTh
XUMUYECKON peaKkiium»

DIIEKTPOIUTHYECKAS
mucconmanud. Ilorarue o
BOJIOPOJAHOM TOKa3aTese
(pH) pactBopa.

bu6mmoreka [JOK

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK




PeakuuumnonaorooomMeHa.
I'MapoIM30praHMYeCKUX U
HEOPraHUYECKUXBEIICCTB

12

OKHCIUTEIBHO-
BOCCTAaHOBUTEIILHBIE
peaxuuu. [lonsrue 06
AJIEKTPOJIM3€E PACIIaBOB U
pacTBOpPOB coJleit

bubmuoreka [JOK

13

KonTponbnas padota no
pazaeny «Teopetnueckue
OCHOBBI XUMUN»

bu6mmoreka [IOK

14

MerTaibl, UX MOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX dJIeMEHTOR /1.
. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6mumedr3nuecKkuecBoiuCcTB
aMeTaJlIoB

bu6mmoreka [IOK

15

CrninaBbl METaJIOB.
DAEKTPOXUMHUECKUN Psijl
HanpsHKeHUH MeTalIoB

16

XuMHYECKHEe CBOMCTBA
BAKHEHUIITNX METAJIIOB
(HaTpwWii, KA, KAJTBITHH,
Mar"ui, aTroMUHUIN) U UX
COEIMHEHU

bu6mmorexa [IOK

17

XUMHYECKHAE CBOMCTBA
XpoMa, MEJIU ¥ X

bu6mmoreka [IOK




COE€IUHEHUN

18

19

20

21

22

23

XUMHYECKHAE CBOMCTBA
IIMHKA, jKeJie3a U UX
COCTMHEHUN

[TpakTrueckas padota Ne 2.
"Pewienue
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme «MeTtauib»"

Hemeramiel, X mojoxkeHne
B [lepnoanueckoii cucreme
XAMHYECKHX dJIeMEHTOB /I,
. Meunneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

dusznyeckue CBOMCTBA
HEMETAJUIOB. AJIOTPOIUS
HEMETaIJIOB (Ha mpuMepe
KHCII0po/ia, cephl, hocdopa
U yTIeposa)

XHUMHUECKHE CBOMCTBA
raJIor€HOB, CEpPhl U UX
COCTMHCHHI

XUMHUYECKHE CBOUCTBA

a3ora, Gocodpa u ux
COCIMHEHU I

bubmuoreka [JOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bubmuorexa [JOK

bubmuorexa [JOK

24

XUMHYECKHE CBOMCTBA
yIJiepoJia, KpeMHUS U UX
COEIUHEHUN

bu6mmoreka [IOK




25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

bu6mmoreka [IOK

26

27

O06o0061ieHue U
CHCTEMAaTH3aInsI 3HaHUH 110
Teme «HemeTamaely.
Breraucnenus 1o
YPaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHUE PACUETHI
[IpaxTnueckas padora Ne 3.
«Pemenue
AKCIEPUMEHTAIBHBIX 3a]1a4
o Teme "HemeTamisr"y

bubmuorexa [JOK

bubmuorexa [JOK

28

KonTponbHas padota no
TeMaM «MeTaJuibl» U
«HemeTamisr»

bu6mmoreka [IOK

29

Heoprannueckue u
OpraHUYECKHE KHUCIIOTHI.
Heoprannueckue u
OpraHMYEeCKHEe OCHOBAHUS

bu6mmorekxa [IOK

30

AmdoTepHbIe
HEOpPraHWYeCKue u
OpraHNYECKHUE COCTUHEHUS.
I'enermueckas CBA3b
HEOPraHWYECKUX U
OPraHUYECKHX BEILECTB

bu6mmorexa [IOK

31

Ponr xumuu B
oOecrieueHnn

bu6mmoreka [IOK




JKOJIOTHYECKOM,
SHEPreTUYECKON 1
MUIIEBON O€30MacHOCTH,
Pa3BUTHUU MEJAUIIMHbI

[IpencraBnenust 06 0OMUX
HAayYYHBIX IIPpUHOUIIAX

32 MIPOMBIIIICHHOTO 1 bubnmnoreka [JOK
MOJIyYeHUs] BaKHEUIIINX
BEIIECTB

33 UYenoBek B MUpE BEIIECTB U 1 Butmorexa LIOK
MaTepHajoB
X

34 e 1 bubnuorexa [JOK
3JI0pOBbEUCIIOBEKA

OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkuinoHepHoe 001IecTBO
«M3parenscTBO «IIpocsBenienue»

* Xumus, 11 xknace/ Pynsurtuc I'.E., ®enpiman @.I°., AknpoHepHOe 00111ecTBO
«M3narenscTBO «IIpocsenienue»

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA

"COopHuk 3a1a4 1 ynpaxknenui mo xumuu", U. I'. Xomuenko; "COOpHHK 331324 U
ynpaxuenuit", 5. JI. lonbadap0o; "CoopHuk KOHKYpCHBIX 3a1a4 1o xumuu'", H. E.
Ky3bpmenko, YMK "Xumus" I'. E. Pynzutuca.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bu6nmoreka [IOK
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