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INOACHUTEJIBHASA 3ATINCKA

[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 COCTAaBMIJIM KOHILIENTYaJIbHBIE ITOJIOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMH  0011eo0pa3oBaTeabHON
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 IpeaMera «XUMUs», COJEp:KaHue 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 MBIIIJIEHUS, B CO3/JaHKE 1I€JI0CTHOTO MPE/ICTaBIECHUS
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 BO3MOYKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJOBEYECTBA — 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 U3YUYEHUS) 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
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO0 HEOPTaHWYECKOW XUMUU (C BKIOUEHHEM
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
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAci€HHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYe€CKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX MPEACTABICHHI O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMHUYECKOUN CBSI3H, KJIAaCCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
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 muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
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
HCCIIEN0BATENLCKOM JeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

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 MHpPOBOW KyJbTypbl. C METONMYECKOW TOYKM 3pE€HHsS TaKOW IOAXOA K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

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



e opMHupOBaHUE CHUCTEMBI XWMHUYECKUX 3HAHUU KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JieKaT KIIOYEBbIE TOHSTHS,
(byHaaMeHTaNbHbBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHMMAaHUE
CYIITHOCTHU JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHUS;

¢ hopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEILIECTB U
XUMHYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpE
BEIIECTB M XHWMHMUYECKUX SIBIICHUM, HMMEIOIIMX MECTO B TMPUPOJE, B TMPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

®pa3BUTHE YMEHHUH U CHOCOOOB JIEATENILHOCTH, CBS3aHHBIX C HAONIOJCHHUEM U
00BSICHEHHEM XHMHYECKOTO 3KCIIEPHUMEHTA, COOIOICHNEM MpaBui 0e30MacHOro oOpamieHus ¢
BEIIECTBAMH.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHKA LI€JIeH U 3a7a4 U3Y4YEHHUs NpEAMETa B
porpaMMme Mo XMMHH 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,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIMIYCKHHKAa O0OIIE00pa30BaTEeIbHONM  OpTraHU3aIHH,
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 CaMOOOpa30BaHHUIO,
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 00padoTku uHMOpMAIUK, HEOOXOMUMBIX JUIsl MPUOOPETEHUS OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHN3M YeJIOBEKA U 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 KCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIOIL30BAaHUS, TIOMOJHEHUS SHEPreTHYEeCKUX PECYpcOB U COXpPAaHEHHUS MPHUPOJIHOTO
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 maHe cpegHero oOmero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
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).

COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeTr opraHM4YeCKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: oprannyeckux coequHenuii A. M. bytieposa,
e€ OocCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OMHAPHBIE U KPaTHBIC CBSI3U.

[lpencraBaenne o  kiaccuukauum — OpraHudeckux  BemectB.  HomeHknarypa
OpraHMYECKUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

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

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psan. MeTan M 3TaH — NpocTeHlue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuU 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyyeHne cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psii. AleTuiaeH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHUS), TOJIyYeHUE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TMOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPoOsanus U HUmpo6aHus), noiyuerHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOAOPOJaMH,
MIPUHAJICKAUMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: MEpPEroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAIBHBIE METOJIbI M3YYEHHUs BEIIECTB M MUX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroap», MoiearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIEHHE INPAKTHUYECKOW pPaOOTHI:
MOJIy4EHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKHE U
XMMHUYECKHE CBOICTBA (peaklUMU C aKTUBHBIMU METAJUIaMH, TaJloreHOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoOroaToMHbIe CHHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (usnyeckue u
XMMHUYECKHE CBOMCTBA (B3auMOJeCTBHE CO IMIETOYHBIMYE METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3UYECKUEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKILUH),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

Crnoxnble dpHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YTneBopl: cOCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuipl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKEHUE TIIOKO3bI), HAaXOXJICHHE B MPUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojHble noaumepsl. CTpoeHHe Kpaxmaia U IeJUTI0NI03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoau3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHoroaromHbIX
CHUpTOB (B3auMojelcTBUE IMuLepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dDusznyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IunlKHA). buonormdeckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benkm kak NpupOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuuHas, BTOpHYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsS! BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue u
ONMCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HarpeBaHUH, IIBETHbHIE
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COCIMHEHUS



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPeOHAs MOJIEKyJspHas Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHICHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbI M3YYECHHs BEIIECTB M UX NPEBPAILECHUN: O3HAKOMIICHHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbI (axkT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPHUKAIMI, MEePHOAUYHOCTh, HAONIOJCHUE, HW3MEpEHHeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®u3nka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIrETUUECKUN YPOBEHD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelleCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAILHOTO MUTaHUS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTruvyeckue OCHOBbI XUMHHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTPOHHAs 00O0JIOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMuueckux dieMeHTtoB JI. M.
MenneneeBa. CBsi3b nepHoOaWYecKOro 3akoHa W [lepuoanyueckoil CHCTEMBl XUMHUYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBpPEMEHHON TEOpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHas
HEeMNoJsipHasl W TOJSpHas, MOHHAs, MeTajnndeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DIEeKTPOOTpULIATENbHOCT. CTeneHb oKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHMS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTHe 0 gucniepcHbIX cucTeMax. McTHHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeOpraHMYEeCKHX
BEIIECTB. ['€HeTHMYeCKass CBsA3b HEOPraHMYECKHX BEIIECTB, MPUHAICKANUX K Pa3TUYHBIM
KJIaccam.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOpraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpaAIICHUS
SHEPIUU NPU XUMUYECKUX PEAKIUSAX.



CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTuMble peakLuu.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexrtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJeNiell  KPUCTAIMYECKUX PpEIIETOK, HAOMIOACHWE U OINUCaHHE JEeMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nuuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMUYECKOM peaKum».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMUYECKHX PEAKIHUIl, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUEThI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeraioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TalOTeHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHUIN).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne meramios B [lepruogudeckoi cucteMe XUMHYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPHUM, KaJlWid, KaJbI[Md, MarHuu,
IIOMUHUM, IUHK, XpPOM, KEJI€30, MENIb) U UX COCTUHEHHM.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE THUAPOKCUIA ATOMUHUS C PACTBOpPaMH KHCIOT W ILEN0Yel, KauyeCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOJLYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MacHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOWMX HAyYHBIX MPUHLHUIAX [POMBIIIEHHOTO MOJyYEHUs
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUajoB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTe€pHuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUsI.

XvMHS M 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 MCIIOJIb30BaHMs IPENapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HU.



MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU M3YYEHHH OOIIEH U HEOPraHUYEeCKOW XUMUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmnka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKHIl YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHAYECKass  MPOMBIIIJICHHOCTb, METAJUTypTUs,  MPOU3BOJACTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SUCTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIILICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaliOB, DJIEKTPOHHAS MPOMBIILIEHHOCTb,
HaHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYy4aroIIMMHUCS
porpaMM CpeAHero ooiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIHLHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEIEIICHUIO;

HaJInYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKHU XMMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIMUXCSl PYKOBOACTBOBAaTHCS B CBOCH JEATEINHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTeME XMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TNpeAMeTa «XHUMHUS» JOCTHTaloTCs B EIUHCTBE
y4eOHOI M BOCIHTATEIHHOW JEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeaJaMU POCCHICKOIo
TpaXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMU M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JTUIHOCTH 00YyYaIONUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)kaoT chopMHUPOBAHHOCThH
ONbITa IO3HABATENbHOM M MPAKTHYECKOW JEATENbHOCTH OOYy4arollMXcsl [0 pealn3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:



OCO3HaHHUS O0YYarOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHIIaX MEXIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOU ACSITETLHOCTH TPU CO3JIaHUU YUIEOHBIX IMMPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUIOB yUYeOHOMN AESITEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO MPUMEHEHUSs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTMDKEHUS HAYKU €CTh Pe3yibTaT JUIUTEIbHBIX HAOIOJICHHUIMA,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCa M TI03HABATCIILHBIX MOTHBOB B TMIOJIYYCHHHM | TMOCICAYIOIIEM aHAaIN3e
uH(OpPMAIIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMU SBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBENCHHE W MOCTYNKH CBOMX TOBApPHUIICH C MO3MIIMIA
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHWE TIOCIICICTBUN ATHX MOCTYIIKOB,;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHHsT MpaBmwil 0€30macHOTO OOpalIieHusi C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHWMAHUS IIEHHOCTH TIPABWJI WHAMBHAYAIBHOTO ¥ KOJUIGKTHBHOTO 0O€30ITacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUI W HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JESTENbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUYECKOHN M IPYTHX BUJAX JNCATCIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE€ B pEIIEHUU MPAKTUYECKHX 3a/ad COLUATbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IKOJIBI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuYHOrO pojia, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XHMHH;

YBaXXECHHUS K TPYY, JTIOASIM TPyJla U pe3ynbTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYATHLHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M IMMOTpeOHOCTEH 00IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I[eJIeCO00Pa3HOr0 OTHOIICHUS K TPUPOJIE, KaK HCTOYHUKY CYIIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHWMAaHHUS TJI00AIEHOTO XapaKTepa dKOJOTHYESCKHX MPOOJIeM, BIUSHHUS 3KOHOMHUYIECKIX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUM XUMHH IS PELICHUS] BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEW NMPUPOIHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATHh HEOIArONMPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MpPeIIpPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKHY;

MOHMMAHUS CHENU(PUKA XUMUU Kak HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHUpPE KaK O €IMHCTBE IMPUPOABI M YEIIOBEKA, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEHU H
pelIeHrur TpobiieM COXPaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOod, MUIIEBOM M HKOJIOTMYECKOil Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
00€eCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHHS CYIIHOCTH METOJOB IO3HAaHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS s
aHajan3a U OOBSICHEHHUs SBICHUU OKPYXAIOLIEro MUpa U MPOUCXOMSIINX B HEM HM3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs TpoOiieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEpPhIBHOMY OOpa30BaHHUI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHUM 1O XUMHUHM B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix cdepax mpodeccrHoHanbHOU
JIEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3ynbTaThl OCBOEHHUS YUEOHOro IpeaMeTra «XUMHs» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IETOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
DHEPTHs, SBJICHUE, MPOIecC, CHCTeMa, HAyYHBIH (akT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeIOBaHNEe, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

YHHUBEpCaJbHbIE  ydeOHble  JEHCTBHS  (TO3HABaTelIbHBIE,  KOMMYHHKATHBHEIC,
peryisTHBHbBIE), oOecneunBaronie (opMHUpOBaHHE (YHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00yJaroIInXCsi;

CHOCOOHOCTh  OOYYalOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMU y4E€OHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO03HABATEIbHBIMH 1eHCTBUSIMU:



1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh M aKTYaJM3UpOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeneNaATh LeJNN AEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUM HX JIOCTUKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble INPU3HAKK TIOHATHM U yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLLME MTOHATUSA AJIs1 OObSICHEHMsI OT/ICJIbHBIX (PAKTOB U SIBJIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KJIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, IIO aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PacCCMaTPUBAEMBbIX SABICHMSX, (HOPMYIHMPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

OPUMEHATHh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuuu — [pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 33734, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IMPEICTABICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIeTh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh LEAM M 3aJadyd MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YNbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeIOBAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMuHbIX METOJOB ITO3HAHUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKaX HHGMOpManuy (HAYy4HO-TIOMYJISIpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
AHAIN3UPOBATh HH(GOPMAIIMIO Ppa3IWYHBIX BUAOB M (OPM TNPEACTABICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLKel: MPUMEHSATh MEXIpeIMEeTHble ((QHU3MUeCKue W MaTreMaTh4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOi TEMBbI B XOJI€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJ€H, (POPMYJIHMPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIAaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBLHON AEATEIbHOCTH, MONYyYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro mpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBnJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTHBHBIMH 1eHCTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BBIOMpAaTh Hanbosiee F(h(HEKTUBHBIN CIOCOO UX PEIICHUS C YYETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOLICHKHU.

NPEJIMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelIeHNs MpaKTUYECKUX 3aJad M 3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAIOIINE
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, HU30MEpHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOAEPIKALUE COCINHEHUS, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIeKaIlMe B OCHOBE MOHHWMaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocCTaBe, OJyYeHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISITH XapaKTepPHbIC NMPU3HAKU MOHSATUHN, YCTaHABIIUBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMCAHUHM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKLUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynie COeIuHEeHUI
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAIUe  COCIUHEHHs, BBICOKOMOJIECKYISIPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs o cucremMarndeckoit HomeHnkmatype (IUPAC), a Taxke
MPUBOJUTh TPUBUAIBHBIE HA3BaHMs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHJICH, MPOMUIIEH,
aleTHJICH, STWICHIVIUKOJb, TJIUUEPUH, (QeHosd, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHCIOTA, TIIIOK03a, PPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACNSATh BHIBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,



c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKCHHS TEOPUH CTPOSHUS OpPTraHMYECKHX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPIraHUYECKHUX BEIIECTB
(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHsou,
METaHOJI, STAaHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHid C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CBHIPHS
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM NPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHUU MpPH H3YYCHUH BEIIECTB M XHUMUYECKUX SIBJICHUU
(HabmogeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJIsl IPUHSATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COONIOATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYnoi U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAK)KE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU 1O BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUU, MOMyYEHUE ITHICHA U HU3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHUX BEIIECTB, JACHATypanus OEIKOB TIpu
HarpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
npu oOpalieHNy C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEICTABISATh PE3YIIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(dbopMyTHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMOaTh TMpaBWiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH NEATETHHOCTH B LENAX COXPAHEHHS CBOETrO 370POBbS U
OKpYKarolllel MPUPOIHON cpelbl, 0OCO3HaBaTh OMACHOCTh BO3CHCTBHS Ha >KUBBIE OPTaHU3MBI
OTIPEeNIeIEHHBIX OPTaHWYECKUX BEIIECTB, MOHMMAs cMbIca mokasatens [1JIK, mosicHsITh Ha
npuMepax crmocoObl YMEHBIIEHHS M MPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIsE OOYYaIOIIMXCSl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HAaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONb30BaTh penbeHO-
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsSI Kypca «OOmmas W HeopraHudeckas XHMHs
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISIOIICH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYPhl JIMYHOCTH, €€ (DYHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOAMMOMW st



pelIeHUsT TPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUH, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AIIEKTPOOTPHULATENBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBA3b (KOBAJEHTHAs, WOHHAs, METaUIM4YecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  peakUud, pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOM  pEaKklMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUU NPU XUMHUYECKHUX
pEaKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM $A3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHMA,
JeKalMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akToJIOrMUeCKUe CBEJCHHsI O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTbh YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKK MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME MOHATUS NPU ONMCAHUU HEOPTraHMYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIBb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISl COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYIH0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHBIC HA3BaHHs OTICIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHblid Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOM CBsI3U (KOBaJIEHTHAs, HOHHAS,
METAJIJIMYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METAJUIMYEeCKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE THAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpblBaTh CMBICA mepuoandeckoro 3akona J[. W.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepronos [lepuonnueckoii cucteMbl XMMUUECKHX Ai1eMeHTOoB JI. U.
MenzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH M0 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHYECKHX d1eMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE
CBOMCTBAa HEOPTaHWYECKMX BEIIECTB PpA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOPraHMYeCKUMH BEIIeCTBaMHU C TIOMOIIbIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuu,
M3MEHEHUIO CTENEHEeN OKUCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHHS PEAKLUUN pa3IMYHBIX THIIOB, MOJHBIC
U COKpaIlléHHbIE YPAaBHEHUS PEaKLMi MOHHOIO OOMEHa, YUYUThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;



c(OPMHUPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaThb ONBITHBIM IyTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKImii TOCPECTBOM COCTABIICHHS AIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

c(OPMHPOBAHHOCT YMEHUH OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakuuu OT
pa3NUYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh XHMHUYECKHE TIPOIECCHI, JIeKALIHE B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
npeicTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJHOIO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBUjia MOJIb30BAHUSA XMMHUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBIINOJHATh XUMHUYECKUN SKCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeabl
PacTBOPOB BELIECTB C MOMOMIBIO YHUBEPCATHLHOTO MHANKATOPA, BIMSIHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLuH, PeaKIMd HOHHOrOo OOMEHA, KAaueCTBEHHbIE pEaKkIMM Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agad no temMam «Metamasl» U «Hemertamibl») B COOTBETCTBMM C NpPaBUIAMU TEXHHUKH
0€30MacHOCTH NMpU 00pallleHNH ¢ BELECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyaMPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATh XUMHUYECKYI0O HH(POPMALUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHUKanuu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTH B LEJISAX COXPAaHEHHsI CBOETO 3/I0POBbS U
OKpYy’Karolled MpUPOJHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECUCTBUS HA JKHUBBIE OpPraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

JUI OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUIA  CJENbIX M CcAa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyst.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanyecTBo 4acoB
N HaunmeHnoBaHue pa3aesioB M TeM NPOrPaMMbI Konrpox | Ilpaxrn DuleKTpoHHbIE (I (POBBIE) 06pa3oBaTebHbIE pecypchl
n/n Bcero bHBIE yecKkHne
padoTsl | padoThI
Pa3nen 1.TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH
[Mpenmer opranmueckoit xumuu. Teopus http://school-
1.1 crpoeHMs OpraHUYECKUX COeaUHEHMA A. M. 3 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bytieposa bd13-0800200c9c10/
Hroro mo pazueny 3
Pa3nes 2.¥YrieBogopoabl
http://school-
2.1 TlpenesbHbIe YrIEeBOAOPOIbI — aJTKAHBI 2 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c10/
http://school-
2.2 ?ﬂiﬂ?ﬁ;iﬁf&iﬁmﬂw O/IbL: AITKCHBT, 6 1 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
’ bd13-0800200c9c10/
http://school-
2.3 ApomaTHyecKHe YTIICBOIOPOIbI 2 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c10/
http://school-
2.4 Eg;%‘;%ﬁfammmmm YIJICBONOPOAOB 1 HX 3 1 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c10/
Hroro no pazneny 13
Pa3nen 3.Kucjiopoacoaep:xaniue opranniecKue coeuHeHNUs!
http://school-
3.1 Cnuptel. ®enon 3 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c10/
http://school-
3.2 Ambnerniet. KapOoroBbie kuCIOTHI. CHOKHEIS 7 1 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-

3upsI

bd13-0800200c9c10/
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http://school-

3.3 VrieBoabl 3 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200¢9c10/

Wroro no pazueny 13

Pa3znean 4.A30Tconep:kaniue oprannyecke coeJuHEHH
http://school-

4.1 AmwuHbl. AMUHOKUCIOTHL. benku 3 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200¢9c10/

Htoro no pazneny 3

Pa3pnen S.BbIcOKOMOJIEKY ISIPHbIE COCAUHEHUS
http://school-

5.1 TIlnactmaccel. Kayuyku. Bonokna 2 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c10/

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11 KJIACC

KoJsnuyecTBo yacoB
131-;1 HaumeHnoBaHue pa3aesoB U TeM NPOrpaMMbl Beero 32;::5;’;‘:;:;:22‘;2;;22
Pasznen 1.TeopeTrnyeckne 0CHOBbI XUMHH
Ctpoenue aTomMoB. [lepuoarueckuii 3aKOH 1 http://school-
1.1 Tlepuoanueckas cuCTEMa XUMHUYECKUX HIIEMEHTOB 3 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
JI. . MenneneeBa bd13-0800200c9c11/

http://school-

1.2 | Crpoenue BemectBa. MHOrooOpasue BeliecTB 4 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c11/
http://school-

1.3 Xumunueckue peakuuu 6 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200c9c11/

Hroro no pazmeny 13



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

Paznen 2.Heoprannueckasi XuMus

2.1

MeTtaisl 6 1

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-11db-

bd13-0800200c9c11/

2.2

Hemeramier 9 1 1

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-11db-

bd13-0800200c9c11/

2.3

CBs3b HEOPTraHNYCCKUX U OPTraHNYCCKUX BCIICCTB 2

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-11db-

bd13-0800200¢9c11/

Htoro no pazneny 17

Pa3zgen 3.XuMHA U KU3HD

http://school-

3.1 Xwumusl U )KH3HB 4 collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-0800200¢c9c11/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
MNOYPOYHOE IINIAHUPOBAHUE
10 KITACC
KosanyecTBo yacoB
Ne Tema ypoxa Konrpoan | Ipakruue Hara
n/n Bcero HbIE CKHe U3Yy4YeHUs
padoThI padoThI
1  TIpenmer opraHn4yeckoi XUMHUH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE 1 06.09
5 Teopus crpoenus oprannueckux coequHennii A. M. bytnepoBa, €€ OCHOBHBIE 1 13.09
TTOJIOKEHUS
[IpencraBnenue o kiraccupuKauy OpraHndeckux BemecTs. Homenkmnarypa
3 (cucreMaTuveckas) U TpUBHAJLHBIE Ha3BaHMs OPraHUYECKUX BellecTB. BxoaHas 1 20.09
KOHTpOJIbHas paboTa.
4 | AnkaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHICCKUN DS 1 27.09
5 | MertaH u 3TaH — IPOCTEHIITNE TIPEICTABUTEIIN aJIKAHOB 1 04.10



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

6 | AJKeHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 11.10
7 DTWJICH ¥ MPONUJICH — NPOCTEUIITNE TTPEICTABUTENIN aJTKCHOB 1 18.10
8 [TpakTrueckas padota Ne 1. «IloxydeHue sTUICHA M U3YYCHHUE €TO CBOMCTBY 1 25.10
9 Ankanuensl. byranuen-1,3 u metun6yranuen-1,3. IlonydyeHue CHHTETUYECKOTO KayyyKa 1 08.11
U Pe3UHBI
10 AJIKI/IHIZIZ COSTaB ¥ 0COOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHM Psifl. AIIETHICH — 1 1511
IIPOCTEHIINH IPEJCTaBUTEIb AJIKMHOB
11  Beluncienus o ypaBHEHUIO XUMUYECKOM peakuuu 1 22.11
12 | Apensr: 6eH301 ¥ TOIy0J. TOKCHYHOCTH apeHOB 1 29.11
13 | I'enermdeckas CBsI3b yIIICBOIOPOJIOB, IPUHAICKAIINUX K PA3IMIHBIM KIIaccaM 1 06.12
14 [TpupogHBIe HICTOYHHUKH YTIEBOJOPOOB: MPUPOIHBIH ra3 U MOIYTHBIE HE(TIHBIE Ta3bl, 1 13.12
He(dTh U MPOAYKTHI €€ epepaboTKu
15 [IpupoHbIE MCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIH ra3 v MOMyTHbIE HEPTSIHbIC ra3bl, 1 2012
He(PTh U IPOAYKTHI €€ IepepadoTKu
16 | KontposbHas padota Nel 1o pasneny «YTIEBOIOPOIBI 1 27.12
17 | IlpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOI U 3TaHOIN. BomopoHas cBs3b 1 10.01
18 MHoroaroMHble CIUPTHI: ITUICHIJIMKOJIb U TIIULEPUH 1 17.01
19  ®enoxa: cTpoeHHrE MOJEKYIIbI, PU3NUECKUE U XMMUYECKUE CBOUCTBA, TPUMEHEHHE 1 24.01
20  Anpperupbl: hopManbACTHA U alleTalbIeTu . AIIETOH 1 31.01
21 | OHOOCHOBHBIE IpeeIbHbIE KAPOOHOBBIE KMCIOTHI: MypaBbHHAsL U YKCYCHast 1 07.02
22 | Tlpaktuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOW KHUCIOTBI» 1 14.02
23 | CreapuHOBasi ¥ OJICMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIH BBICITUX KaPOOHOBBIX KUCIIOT 1 21.02
24 | MbUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIEE JCHCTBHE 1 28.02
25 | Crnoxxsble 3pHUpHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX YDUPOB 1 06.03
26 | JKupsl: THOPOTN3, TPUMEHEHUE, OMOIOTHIECKAsT POJIb KHPOB 1 13.03
27 VYrneBopl: cocTaB, Kinaccudukaius. BaxkHenme mpeacTaBuTeNn: TI0Ko03a, PpyKTo3a, 1 20.03
caxaposa
28 | Kpaxwman u nemnono3a Kak IpupOIHbIE TOTUMEPHI 1 03.04
29 Kontponbras padota Ne 2 no pazneny «Kucmopozcoaepkaime opraHndaeckue 1 10.04

COCOMHCHU A




30 AMUHBL: METUJIAMHUH U aHUJIUH 1 17.04

31 AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPTraHUYECKUE COSAMHEHHUS], UX OMOJIOTUYECKOE 1 24.04
3HadeHue. Ilentuanl

32  benku Kak NPUPOIHBIC BBICOKOMOJIEKYJISIPHBIE COSTNHEHHS 1 01.05

33 OcHOBHbBIE MOHATHS XUMHU BEICOKOMOJIEKYJISIPHBIX COSMHEHUIN 1 08.05

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coemHeHni. [lnacTmacchl, 1 15.05
Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC

KoumngecrBo yacoB
Iyﬁl Tewa ypora Bcero KO']*;)II’: * HP;‘:;: - 1’135:::““
padoThI PadoThI

1 | Xumunueckuii aeMeHT. ATOM. DJIEKTpOHHAs! KOHPUTypallrs aTOMOB 1 04.09

5 [Tepuonnueckuii 3akoH u [lepuonnueckas cucteMa XuMU4IeCKUX dieMeHToB /1. 1. 1 11.09
MeHeneeBa, UX CBSI3b C COBPEMEHHOM TEOPUEH CTPOCHHS ATOMOB
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U UX COSTMHEHHI IO

3 rpymnmnam u nepuojam. 3HadeHHE MEPUOJUUECKOTO 3aKOHA U CUCTEMbI XMMUYECKUX 1 18.09
anemeHToB J[.M1. Menneneesa B pa3BUTHM HAYKU

4 Crpoenne BemecTBa. XMMHUECKast CBsI3b, €€ BUJIbI; MEXaHU3MBI 00pa30BaHuUs 1 25 09
KOBAJIGHTHOH cBsi3u. BogopoaHas cBsi3b. BxogHas KOHTposbHas paboTa. '

5 BanentHocts. DnekrpoorpuniarensHocTh. CTeneHb okucieHus. Bemecrsa 1 02.10
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

5 [TonsaTue o nucnepcHbIX cucreMax. MIcTHHHBIE U KOJIOUIHBIE pacTBOpbI. MaccoBast 1 09.10
JI0J1S1 BEIIECTBA B PAaCTBOPE

v Krnaccudukanus n HoMEHKIIaTypa HEOPraHUYeCKUX coelMHeHuN. [ eHeTnueckas cBs3b 1 16.10
HEOPTraHMYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccuukanus XuMH4ecKux peakiuii B HEOpraHu4eckoi 1 OpraHuyeckoi XUMHUH.

8 | 3axkoH coxXpaHEHHs MAcChl BEIIECTB; 3aKOH COXPAHEHUSI U IPEBPAICHUSI SHEPTUU PU 1 23.10
XUMHUYECKHUX PEaKIHsIX

9 | Ckopoctb peakiuu. OOpaTuMble peakiiui. XUMUYECKOe PaBHOBECHE 1 13.11




[TpakTrueckas padota Ne 1. «BnustHue pa3nuaHbIX GakTOPOB HA CKOPOCTh XMMHYECKOM

10 1 20.11
peaxIm»

11 Dnekrponutrueckas auccounanus. [lonstue o Bogopoanom nokasarene (pH) pactsopa. 1 2711
Peakuuu nonnoro ooMeHna. ['uaponn3 oprann4eckiux 1 HEOPraHUYECKUX BEIECTB

12 OKI/ICJ'II/ITCJ'IBHO-]EOCCTaHOBI/ITeJ'IBHBIe peakuuu. [lonsarue o0 35eKTpoau3e pacijiaBoB U 1 04.12
pacTBOpOB coJiel

13 | KoutposbHas padota Nel no pazneny «TeopeTrnueckne OCHOBBI XUMHM» 1 11.12
Merauisl, ux nomnoxxenue B [lepuoanueckoit cucreMe XuMH4YecKux nemeHTos J1. 1.

14 MenneneeBa 1 0COOCHHOCTH CTpOEHHUS aTOMOB. O01IHe PU3NISCKUE CBOMCTBA 1 18.12
METaJIOB

15 | CnnaBel MeTaIoOB. DIEKTPOXUMUYECKUH sl HAPSIKEHUI METalIOB 1 25.12

16 XHWMHYECKHE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUMA, KWW, KaJIbIIUIA, MarHuu, 1 1501
ATIOMUHUN) U UX COCTUHEHUN

17 | Xumuueckue cBOMCTBA XpOMa, MEU U UX COCAMHEHUN 1 22.01

18 Xumunueckue CBOMCTBA IIUHKA, JKeJI€3a U UX COSAUHEHHI 1 29.01

19 [IpakTuueckas padbora Ne 2. "Penienne sKcriepMMEHTaIbHBIX 331a4 10 TEME 1 05.02
«Metamns»"

20 Hewmeramsl, ux nonoxenue B Ilepruoaudyeckon cucteme XMMHUYECKUX 3i1eMeHTOB /1. 1. 1 12.02
MemnneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21 dusnueckue cBoiCTBa HEMETAIIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopo/a, 1 19.02
cepsl, hocdopa u yriiepoaa)

22  XWMHYecKHe CBOWCTBA FAJIOTEHOB, CEPBI M HX COETMHEHHH 1 26.02

23 | XuMuYecKue CBOWCTBA a30Ta, (hocodpa U MX COeAMHEHHH 1 04.03

24  XwuMudecKue CBOWCTBA YIIepo/ia, KPeMHUS U UX COCAMHEHUI 1 11.03

25 | TlpuMmeHeHHE BaKHEHITNX HEMETAUIOB U MX COSAMHEHHH 1 18.03

26 O06o0011eHNe U cuCTeMaTH3aIUs 3HUaHI/H?I 0 TEMe «HeMeTaJ'IJ'IBIi). Brruncnenus no 1 01.04
YpaBHEHHSIM XHMHYECKHUX PEAKIIUi 1 TEePMOXHUMHIECCKHE PACUETHI

7 'ljlpaxmqecmtﬂ pabota Ne 3. «PemieHne skcriepUMeHTaIbHBIX 33/1a4 110 TEME 1 08.04

Hemeramnst"»
28  KonrponbHas padota Ne 2 mo remam «Metamisl» u «HemeTamibiy 1 15.04
29 | Heopranuyeckue U OpraHM4ecKue KUCIoTbl. HeopraHmueckue u opranndeckue 1 22.04




OCHOBAaHMH

AM(l)OTepHBIe HCOPraHN4YCCKUEC N OPraHu4CCKUE COCAUHCHM. I'eneTnueckas cBsI3b

30 29.04
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIICCTB

31 Ponb xumun B 00ecrieueHUM KOJIOTUIECKOM, JHEPTeTUICCKON U TUIIEBON 06.05
0€30IaCHOCTH, PA3BUTHU MEIUITUHBI

32 HpeI[C:l:aBJ'IeHI/I}I 00 00IMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO MOJTyYeHUS 13.05
BAXKHEHIIINX BEIIECTB

33 UYenoBek B MUPE BEHISCTB M MATSPHAIIOB 20.05

34 | XuMmus u 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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