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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi dDexepanuu, pealn3yrOIMMUX
OCHOBHBIC 00pa30BaTEIbHBIC IMPOrPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruu 0O0y4eHHUsl, BOCIUTAHUS U Pa3BUTHUS OOy4arOUIUXCs CPeICTBaMU y4eOHOro nmpeamera
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTU LENEl, COJAEp)KaHus, pe3yibTaroB OOyueHus u
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM JITallOM pPEaju3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHWMHUYECKOro o00pa3oBaHus. OTH IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNoBeKa, a TakKKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3JI0pOBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o0miero oOpa3zoBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMUU C Y4E€TOM CIHEeUU(PUKH HAYyKHM XUMHUH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKe ¢ y4ETOM 0OLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEr0 OOIIEeTro
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0cOOYIO0 pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOWM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIleM MUpE KaKk O €IMHCTBE MPUPOJIBI U YeJIOBeKa, KOTopoe (GOPMUPYETCS B XUMHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHS cCTaja
HEOTHEMJIEMOI YacTbi0 MHPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak HayKa
BBICOKHMX TEXHOJIOTHH HaIlpaBJIeHAa HA PEUIEHUE TNI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMM IENIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOy4arouuxcs, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsiromiuMu  peaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUYCHHEM
3HaHWH W3 00Ield XUMHH) M opraHndeckor xumuu. opmMupoBaHuEe JaHHOW CHCTEMBbI 3HAHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS] BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSD» cHOPMHUPOBAHA B MIPOrpaMMe MO0 XMMHH Ha OCHOBE CHCTEMHOIO TOJX0J]1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHUYECKUX COCIUHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX MPEACTABICHHI O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OHOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHum4ecKol XHMHH IOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOHN CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XUMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKassk XUMHU» OOYYAIOIIUMCS TPEIOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpPYECTBA B OOJACTH TEOPUHU 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 U3YYEHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpuBaOT (GOPMUPOBAHHUE YHUBEPCATHHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B nmpakTuke npenoiaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (POpMUpPOBAaHME OCHOB XHUMHUYECKOM HAyKHM Kak 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO aHHOW TOYKE 3pEHHS TJIaBHBIMHM LETSAMH WM3YUYECHHS MpeaMeTa «XHUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
¢dyHaaMeHTanbHbBIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peaklUuid, HeOOXOIUMBIX ISl MIPHUOOPETEHUsI 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 JKCIIEPUMEHTa, COONIOJICHHEM IMpaBUi 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapakTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cUCTeMe cpeaHero obmero ooOpazoBaHusi. CerogHs B NPENOJaBaHUU XUMHUU B OOJbIeH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKE JISI OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcs: CrocoOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PA3BUTHE Y OOYUYAIONINXCS ACCOIMATHBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcsi YyOeKIEHHOCTH B TyMaHHCTHUYECKON HaIpaBIEHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHHSI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



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



COJAEPKAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUsI OpraHnyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHble NONOXKeHUA. CTpyKTypHble (GOpMyJBl OpraHMYECKMX BellecTB. ['omosnorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPATHBIC CBS3U.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEILECTB, HAONIOJACHHE M ONHCAaHME JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (IJ1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTABUTENIN aJKAaHOB: (U3NYECKME U XMMMYECKHE CBOICTBa (peakuuM 3aMelleHus u
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUSL, THIPATAllUM, OKUCIICHUS U TIOJMMEPU3allun ), OIyYeHHE U TPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKMH psia. AUETHIEH —
NPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOeHHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpUpOBaHuUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOWMCTBa (peaxiiuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAUICKAIMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, MPOBEIEHHE INPAKTHYECKOW pPaOOTHI:
MOJIy4EHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKLIHUU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHIL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (pEakUUU C aKTHUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOpPOJaMHU, FOPEHUE),
IpUMEHEHHEe. BogopoHble CBSI3UM MEXAY MOJIEKYJIaMH CIUPTOB. JlelCTBHE METAHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIE€T0YHBIMHY METAJUIAMHU, KaU€CTBEHHAs peaKkiis Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STHJICHTJIUKOJIS.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHI: CTpOCHUe, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsl M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME TS Ki1acca KUCIIOT, PeaKIus
TepuduKanM), MoldydeHue M npuMeHeHue. CreapuHOBas U OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MIApONIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. IIpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJICKYJbl, (U3MUYECKHE U XUMUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHHE, OpOKCHHE TJIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupoasble nosiuMmepsl. CTpoeHne Kpaxmala U LeJIH0JI03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeaKIus C UOJAO0M).

OKclepUMEHTabHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHil: NpOBEEeHNE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmenu(ll)), mMHOroaromHbIX
cnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcunom wmenu(ll), B3aumoneiicTue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJHOIO BEIIECTBa WJIM MPOAYKTAa peakluu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IunlKHA). buonorumdeckoe 3HaueHue
aMHHOKUCIOT. [lenTumpt.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JNKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKcrepUMeHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOniofeHue u
ONKMCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB MpPHU HarpeBaHUH, ILIBETHbHIE
peaxiuu OEeIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHAs MOJeKynspHass Macca. OCHOBHbIE
METO/bI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

OKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUS BELIECTB M UX IPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXIpeIMETHBIX CBS3€H MU M3Y4YEeHHMH opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: MaTepusi, 3HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, IIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBHIASI U HEOPI'AHUYECKASI XUMUS

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMu4eckuii 3meMeHT. AToM. Slmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTany, S-, pP-, d- amemeHTbl. OCOOCHHOCTH
pacipeeneHrs IEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB IEPBBIX UYETHIPEX MEPHUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHOAWYECKOro 3akoHa W [lepmoanyeckoil CHCTEMBl XUMHUYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NEepUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKON CBSI3U (KOBaJEHTHas
HEeMNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DIEeKTPOOTpULIATENBHOCTh. CTeneHb OKucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonaTHe 0 gucnepcHbIX cucteMax. MicTHHHBIE U KOJUIOUMAHBIE PacTBOPBI. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeOpraHMYEeCKHX
BEIIECTB. ['€HeTHMYecKass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IMYHBIM
KJlaccaM.

Xumuyeckas peakuus. Knaccudukanus XUMUYECKHX peakuuid B HEOPraHUYeCKoW H
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3NU4HBIX (akTopoB. OOpaTUMble peaKIvu.
Xumuyeckoe paBHOBecHE. DAKTOpPHI, BIMSIONIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle larense.

OnekTponuTHdeckas aucconuanus. CuibHbIe W cliadble 3JeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KUCIIAsl, HEUTPaAIbHAs, IIETOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

DKCIEpUMEHTAIbHbIE METOJbl M3YUYEHHsI BEIIECTB M UX MPEBpALICHUN: JEMOHCTpPALIMS
tabmun «llepuogudeckas cuctema xumudeckux siemeHToB [[. U. MenneneeBa», mzyueHue



MoJeNell KpPUCTAIMUYECKUX peIEToK, HAOMI0JeHWe M ONUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCHAAa BOJOpPOAa B MPUCYTCTBUHM KaTaiu3aTopa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BELIECTB C IMOMOUIbIO YHUBEPCAJIBHOIO WHIMKATOPA, pEaKLuu
MOHHOTO OOMEHa), MpOoBe/IeHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyuHbiXx (AKTOpPOB Ha
CKOPOCTh XUMUYECKOM peaKum».

Pacuérnebie 3agaun.

Pacuérbl 10 ypaBHEHUAM XUMUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3MuecKkue CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriaepojia U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHECHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
U. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Ooiue
¢uznueckue cBoiicTBa MeTayuioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEHUI
METaJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPHUM, KaJWid, KaJdbIMd, MAarHUu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIIEHUE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEeHMEe W  ONHMCAHUWE JIEMOHCTPAL[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE THUAPOKCUIA aJIOMUHUS C pacTBOpaMHM KHCIOT U IIEN0Yel, KaueCTBEHHbIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BeEIIECTBa,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKLMU BEUIECTB, pacué€rhl Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuu B o0ecrieYeHnH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIEeBOi O€30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O HaAy4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB U MaTepUajoOB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl AJis SJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCKHE U MUHEPATIbHBIE y10OpEHUSI.

XUMHST U 3]I0POBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBS3CH MPU M3y4eHUU OOIIEH W HEOPTaHWYECKON XMUMHUH B
11 xmacce ocyIIecTBIsCTCS Yepe3 UCIOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH JJIl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSATHS: Hay4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHHUE, SBIICHUE.



®usnka: Marepusi, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJia, SHEPIeTUYECKUN YpPOBEHb, BEIIECTBO, TelO0, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYNHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, FTOpPHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOTIIMBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBILIIICHHOCTb, MeTaJLTyprus, MIPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTUYeCKasi MPOMBIIICHHOCTh, TPOU3BOIACTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI I10 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0OTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOEGHMS IpeaMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYaIOUIUMKCS POCCUHCKOM I'pakJaHCKOM HIEHTUYHOCTH — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPHUECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOM cCHCTeME XMMHUYECKOIo
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TNpeAMeTa «XUMHs» JIOCTUraloTcs B €AMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HUJeaJaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPaBUJIAMHU IOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
ONBITa TO3HABATEIBHONM M TPAKTHYECKOW JESITeIBHOCTH OOYYaIONIMXCS TO0 pealn3aiuu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPECTaBICHUS O COLUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBIMIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CHOCOOHOCTH TIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NEesITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHUU;

YB&KEHHS K TPOIECCY TBOPYECTBA B 0OOJACTH TEOPUU M TMPAKTUIECKOTO MPUMEHECHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeca M TII03HABATENbHBIX MOTHMBOB B TMOJNYYEHHH M TIOCIEAYIOUIEM aHaJH3e
MH(POPMALIUU O IEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOM O0T€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTIO TIOBEICHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUA UEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO MPOoQeccHil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATUS JEUCTBUI, MPUHOCAIIMX BpEJ] OKpYXKaloUlel MpUpOAHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HampaBJIC€HHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B IMO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, pEHICHUH TII00ATbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



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

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTHM METOJIOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIEC 3aKJIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAJIbHBIX )KM3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOGHUSI yuyeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCIUILUTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U cienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJECHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  y4yeOHble  JIEHCTBHS (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcsi;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECUCTBUS B IO3HABATENbHOH U
COLIMAIbHON NPAKTHKE.

MertanpeaqmMeTHble pe3yNabTaThl OTPAXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OsiajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE AeCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMH 1EISIMH;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMNW NPHUEMBI JIOTMYECKOIO MBILIUIEHHS — BBIIEIATH
XapaKTepHble TPU3HAKK TIOHATHM W YCTaHaBIMBAaThb UX B3aMMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAHUS M KPUTEPUH I KJIacCU(UKALMY BEIIECTB U XUMHUUECKUX PEaKIIMiA;

YCTaHABIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEXKY NU3Y4acMbIMU SIBJICHUSIMM;

CTPOUTH JIOTUYECKUE pacCyKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHSI B pacCMaTpUBAEMBIX SBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOYCHNS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIE)
MOJIeINU, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMMHYECKOH peakuMd — TpU peleHHH Y4YeOHBIX
IIO3HABATEJIBHBIX M NMPAKTUYECKUX 3a1ad, IPUMEHATh Ha3BaHHBIC MOJEJIbHBIC MPEACTaBICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:



BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUECHHUUECKHUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTh 0000OLICHHS M BBIBOJABl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEAOBATENbCKOM M IPOEKTHOM JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYyYHO-TIONYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHAJM3UpPOBaTh MH(POPMAIMIO pPA3JIMYHBIX BUAOB M (QOPM MPEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U O0TOOpe
uH(popMaLi, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHuss HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUILbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uH(poOpMalMel: NPUMEHATh MEXIpeAMETHble ((uU3NYecKue M MaTeMaTHYecKHUe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHHBEPCAJIbLHBIMH KOMMYHHMKATHBHBIMH NeHCTBHSIMMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJae€MOW TE€MBl B XOJi¢ AUAIOra W/WIM JTUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBITIOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOM AESTEIBHOCTH, IOJTY4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTO MpoeKTa M (OPMYyJIHPOBAaTh BBIBOJBI MO pe3ysibTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JEATEIbHOCTD,
onpezenss e€ UeNU U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee A(p(EeKTUBHBIN CIIOCOO WX pelIeHus ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUM O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYIIECTBIISIT CAMOKOHTPOJb CBOEW JIEATENbHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs») OTPaXkaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
Hay4YHOIl KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHWM SIBICHUN HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st



pelIeHUsT TPAaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUH, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIFHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOIEPKALINE COCIUHEHUS, MOHOMED, TOJIUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUS OPraHU4YECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllU€ B OCHOBE ITOHUMAaHUS
INPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
Y IIPaKTHUYECKOM IEATENBHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKY MOHSATUH, YCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS IIPU OIIMCAHUU COCTABA, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€éHHON) (OpMysl OpraHMu4eCKUX BEIIECTB
Y YpPaBHEHUN XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEUIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ W a30TCOJACpXAllde COEIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHA No cucremMarndeckoir Homenkimatype (IUPAC), a Taxxke
IIPUBOJIUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEILECTB (ITUIIEH, MPOIMIEH,
aleTUJIEH, STWIECHIVIUKOIb, TJIULEPUH, (PEeHOJd, (opManbAeruj, aleTaibJeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO03a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHATh MOJIOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeuiecTB A. M. byrnepoBa /uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT HUX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEILIECTB
(MeraH, 3TaH, STWICH, NPONWICH, areTwieH, OyraaumeH-1,3, mermnOyraauen-1,3, OeH3ol,
METaHOJI, STaHOJI, STHUJIEHTJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XHMUYECKHUX PEaKLMH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

C(OPMHPOBAHHOCTh YMEHUH MPOBOAMUTH BBIUUCIEHHUS [0 XUMHUYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMUSA, MWCIONB3YEMBIX B XHMHU IIPM M3YYCHMM BCINECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE



XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUUN IJIAHUPOBATH U BBIMOJIHATh XMUMHYECKUNH HKCHEPUMEHT
(mpeBpalleHusT OPraHMYEeCKUX BEIECTB MPU HArpeBaHUM, MOJYYCHHE ITHICHA U U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanus OeJIKOB Ipu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHUKH O€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAaMU U JIAOOPaTOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YpPaBHCHUN COOTBETCTBYIOIIUX PEAKIMH U
(dbopMyIupOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTrux);

c()OPMHUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBWIa DKOJOTHYECKU IIeJIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHs] CBOErO 3JI0POBbI U
OKPY>KaIOIIIe MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokazarens IIJIK, moscHaTs Ha
npuMepax CrocoObl YMEHBIICHUSI M TIPEAOTBPAICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsT O0yYaroIUXCsd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux (Gpopmyit.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPaXKAIOT:

c(OpMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbI, B (opMUpOBaHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHus: TPaKTUYeCKHX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, JJICKTPOOTPHIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYECKas CBsi3b (KOBAJICHTHAas, WOHHAs, MeETa/NIM4YecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi ~ peméTka, THIBI XMMHYECKHX  pEaKlHid, PacTBOpP, IJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAsE JUCCOLMALUS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBPAIIECHUS DHEPTUU MPH XUMUUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXKalKre B OCHOBE IMOHUMAaHUS TPUYMHHOCTA M CHUCTEMHOCTH XWMHYECKHX SIBIICHUH,
dakTosornuecKrue CBEJCHUS O CBOWMCTBAX, COCTaBe, MOTYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1eATEIbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHWUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUI, CHUCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BemlecTB (yrapHblid ras,



YIJIEKUCHIBINA Ta3, aMMHUaK, TraméHas U3BECTb, HErali€Has W3BECTb, IIUThEBAs COJA, NMHUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMUecKas), XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh dJJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHUS CBONCTB XMUMHUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKUMM BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHbIM
npu3HaKaM (YMCIy U COCTaBy pearupyrollMX BELIECTB, TEIUIOBOMY 3(dexTy peakuuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkUUi MOHHOTO OOMEHa, YUWThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPHIBATh CYITHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE IPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHUH Ta30B NMPU XHUMHUYECKHUX
peaKIMax, Macchl BEIIecTBAa WM 00BbEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAKXKE MIPaBUJIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XHMHUYECKUN O3KCIIEPHUMEHT
(paznmoxeHue NeEpoKcHIa BOJOpOAA B NPUCYTCTBUM KaTanau3aTopa, OMpPENEICHHE CPEIbl



pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaklUH, PeaKIMd HOHHOrO OOMEHA, KAaueCTBEHHbIE pEaKIMM Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3ajay no temam «Metamub»y U «Hemeramuib») B COOTBETCTBUMM C IpaBHJIAMH TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3yibTaThl XUMHUYECKOIO SKCIIepUMEHTa B (OopMe 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, WHTepHET U
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHHUN COOJIIOAATh IpaBWJIa AKOJOTMYECKH LEIEeCO00pa3HOro
IOBEJCHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHUs CBOEro 3I0pPOBbsi M
OKPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OpraHU3MBbI
OIpe/ieNIEHHBIX BEIeCTB, MOHUMas cMblca nokasatens [1JK, moscHsaTh Ha nmpuMepax crnocoObl
YMEHBLIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/IEHCTBUS HA OPraHU3M YEII0BEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  cHenblX M caaboBUIAMIMX OOy4yarolMXCs: YMEHHE MCII0Jb30BaTh pesbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa B U TeM u¢poBsbI
Ne i/l S — pasaeso ¢ Beero KonrTpoabubie IIpakTuueckue f:é p?:f 0(:3 aT:J)Il)HLI e
padoThI padoThI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJTKAHbBI 2
29 HemnpenenbHbie yrieBogopoIbl: alKeHbI, 6 1
QJIKa/IUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0poIbl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
UX mepepadboTKa
Hroro mo pazmeny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cruptsl. @eHon 3
39 Anpaeruabl. KapOOHOBBIE KUCITIOTHI. 7 1
CnoxxHbie 2(UPBI
3.3 VrieBoasl 3 1
Hroro 1o pasneny 13
Pa3znea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHHUSA
5.1 IInacrmaccel. Kayuyku. Bojgokna 2




2

Uroro no pazgeny
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne i/ I:;;?;::f;::me PAACTOB W TEM Beero Kontpoabubie IIpakTunueckue glg;)g? OOBBaLTIz.?ILHM e
padoThI padoThI pecypebi
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUH
Ctpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 CrpoeHnue BeniectBa. MHOrooOpasue 4
BEIIIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTanasl 6 1
2.2 Hemeramnsr 9 1 1
23 CBs13b HEOPTAaHMYECKUX M OPTAHMYECKUX 5
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XuMUS U KHU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB Jlara JIeKTPOHHBIE
Nen/m | Tema ypoka Kourpoasubie  IIpakruueckune  H3y4YeHHs 1 ppoBLIe
Bcero oOpa3oBaTe/ibHbIE
paboThI padoThI (nemesn) pecypest

1 [Ipenmet opranuyeckoil XuMuu, e€ 1 1 ottn://fcior edu.ru
BO3HUKHOBCHHUE, PA3BUTHEC U 3HAUCHHE
Teopust CTpoCHUST OPraHUUECKUX

2 coenunenuii A. M. byrtieposa, eé 1 2 http://fcior.edu.ru
OCHOBHBIC ITOJIOKEHUS
[IpencraBnenue o knaccuukanum

3 opraHuveckux Beuiects. HomeHkaTypa 1 3 http://fcior.edu.ru
(cucTemaruyveckasl) ¥ TPUBHUAIbHBIC
Ha3BaHUsI OPraHMYECKUX BEIIECTB

4 AJKaHbI: COCTaB 1 CTPOCHHE, 1 4 http://fcior.edu.ru
TOMOJIOTHYECKHUI PsijT

5 Meran u 5Tan — npocrefime 1 5 http://fcior.edu.ru
MIPEICTABUTENN AIKAHOB

6 AJIKEHBI: COCTaB M CTPOSHUE, CBOMCTBA 1 6 http://fcior.edu.ru

7 DTUIIEH ¥ TPOIIIICH — MPOCTEHIIIHe 1 7 http://fcior.edu.ru
MPEJICTABUTENN AIKCHOB

8 ITpakTuyeckas padora Ne 1. (iHOJ'IyIIeHI/Ie 1 8 hitn://fcior.edu.ru
ITUJICHA U U3yYCHUE €r0 CBOWCTBY
Anxaauensl. byraguen-1,3 u

9 MetunOyraaueH-1,3. [onydenue 1 9 http://fcior.edu.ru
CHHTETHYECKOTO KaydyKa 1 PE3HHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKUH P, ATCTHICH — 1 10 http://fcior.edu.ru
MPOCTEUIIHIA IPEICTABUTEIb AIKMHOB

11 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM 1 11 http://fcior.edu.ru



http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
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http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
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peaku

Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12 12 http://fcior.edu.ru
apeHOB

13 I'eneTnyeckas CBSI3b YTIEBOIOPOIOB, 13 hitn://fcior.edu.ru
MPUHAICSKAIUX K Pa3IMIHbIM KJ1accaMm
[IpupoaHBIe HCTOYHHUKH YTIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC 14 http://fcior.edu.ru
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
[TpupoHBIE HCTOYHUKH YTICBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 15 http://fcior.edu.ru
rasbl, HeTh ¥ IPOAYKTHI €€ nepepaboTKu
K .

16 OHTPOJILHAA pabOTa N0 pasaeity 16 http://fcior.edu.ru
«YTJIeBOAOPOIBI
IIpenensHble OMHOATOMHBIE CITUPTHI: .

17 e A P 17 http://fcior.edu.ru
METaHOJ ¥ 3TaHOoJI. BomopoaHas cBs3b

18 MHOr0aTOMHBIC CIUPTHI: TUIICHTIINKOIb U 18 http://fcior.edu.ru
TIIALEPHH
DeHoIT: CTPOEHUE MOJIEKYIIBL, (hU3NUECKHU .

19 CHOJL- CTPOCHHC VO SKyJILL, PU3MIECKHE 19 http://fcior.edu.ru
Y XUMHYECKHE CBOMCTBA, TPUMECHEHUE

20 ATbICTHABL: OPMAITBACTHL 1 20 http://fcior.edu.ru
aleTanpIerun. AeToH

21 OIHOOCHOBHEIE MPeACIbHBIC KAPOOHOBKIC 91 http://fcior.edu.ru
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI
IIpakTnueckas padora Ne 2. «CBoiicTBa .

22 p eexai p 6? N Croiic 22 http://fcior.edu.ru
pacTBopa YKCYCHOU KHCIIOTBI
CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK

23 MIPEICTAaBUTENH BBICIIUX KapOOHOBBIX 23 http://fcior.edu.ru
KHACIOT
M .

24 pLlIa KaK COJIH BHCHH/IZ( KapOOHOBBIX 24 http://fcior.edu.ru
KHCJIOT, X MOIOIIIEE JEHCTBHE

JIOXKHBI HUPBI KaK IPOU3BOIHBI .
25 Cro e >pup POH3BOJIHAIC 25 http://fcior.edu.ru

Kap6OHOBI)IX KHCJIIOT. FI/I)IPOJ'II/IS CJIOKHBIX
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pecypchl

a¢hupoB
26 JKupbi: ruapoIus, IpUMEHEHHC, 1 26 http://fcior.edu.ru
OHMOJIOTYecKast POJIb )KUPOB
VYTaeBobl: cOCTaB, Kilaccuukanus.
27 Bakneiime mpencTaBuTeINN: TIIF0KO03a, 1 27 http://fcior.edu.ru
bpykTo3a, caxaposa
8 Kpaxman u nemnono3a Kak nNpupogHbie 1 28 http://fcior.edu.ru
MTOJINMEPBI
KontponbHas pabora 1o pasaeny
29 «Kucnopoacoaepxaiiyue opraHuuecKre 1 1 29 http://fcior.edu.ru
COEIMHEHUD
30 AMWHBI: METWJIAMUAH U aHWINH 1 30 http://fcior.edu.ru
AMHUHOKHCIIOTHI Kak aM(pOTEpHbIC
31 OpPraHMYECKUE COCTUHEHUS, HX 1 31 http://fcior.edu.ru
onosornueckoe 3HaueHue. [lenTumsl
32 besxu kax npupoamzLe 1 32 http://fcior.edu.ru
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS
33 OCHOBHEIC IOHATUS XHMUH . 1 33 http://fcior.edu.ru
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METO/IBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 34 http://fcior.edu.ru
[TracT™Macchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 5 2
ITPOI'PAMME
11 K.JIACC
| KoJummyecTBo 4yacoB DJIEKTPOHHBIE
w Jlara
Ne Tema ypoka K I H3YYEeHHUA UH(ppOBLHIE
/i yp Beero OHTPOJILHBIE paKTHYECKHE y 06pAI0OBATEBHEIE
padoThI padoTbI (nenesin)
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XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTypanus aTOMOB

IIepuonnueckuii 3axon u [lepuoanueckas
cucTeMa XuMH4ecKux sneMenToB Jl. H.
MenieneeBa, uX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

http://fcior.edu.ru

http://fcior.edu.ru

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB M UX COEAUHEHHUHN 1O
rpymnmnam v rnepuojam. 3HauyeHUe
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUHU HAYKHU

Crpoenue BeriecTBa. XMMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBs3b

BanenTHOCTB. DJEKTPOOTPULIATENBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO YU HEMOJIEKYJISIPHOTO
CTPOEHUS

ITousTie o AUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

Knaccudukanus u HomeHkiaTypa
HEOpraHMuYecKux coequHeHuil. ['eneTnueckas
CBs3b HCOPraHMYCCKUX BEUICCTB, Pa3JIMYHbIX
KJIaCCOB

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMHH.
3aKOH COXpaHEHMsI MAaCChl BELIECTB; 3aKOH
COXPAHEHHs U MPEBPAIICHUS SHEPTUU IPU
XUMUYECKHUX PEaKLUAX

http://fcior.edu.ru

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE pPABHOBECHE

http://fcior.edu.ru
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10

ITpaktnueckas padora Ne 1. «Brnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEeaKIUI»

10

http://fcior.edu.ru

11

12

13

DneKTponuTHIecKas aucconuarnus. [loastue
0 BoJIopoiHOM Tokazarene (PH) pactBopa.
Peakiiun nonHoro oomena. I'naponus
OpPTaHUYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakiuu. [ToHsTHE 00 BIIEKTPOIH3E
pacIuiaBoB U pacTBOPOB COJICH
KoHnTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

11

12

13

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

14

Mertamibl, ux nojoxenue B [leproguueckoit
CHUCTEME XUMUYECKuX demMeHToB /1. U.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe GU3nIeCKue CBOWCTBA
METaJUIOB

14

http://fcior.edu.ru

15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METaJlIoB

15

http://fcior.edu.ru

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIIOB
(HaTpuii, KW, KaJIbIIUA, MarHuH,
ATIOMUHUI) U UX COeTMHEHUI

16

http://fcior.edu.ru

17

18

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COeTMHEHNN

XUMHUYECKHE CBOMCTBA [IUHKA, XKeJIe3a U UX
COE€IUHEHUI

17

18

http://fcior.edu.ru

http://fcior.edu.ru

19

[IpakTuueckas padora Ne 2. "Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«Meramae»"

19

http://fcior.edu.ru

20

HeMeTaJIJIBI, UX IIOJOKXCHHUC B
[lepuoanueckoii cucreMe XUMHUECKUX
snemeHToB JI. V1. MenaeneeBa n 0COOCHHOCTH

20

http://fcior.edu.ru
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CTPOCHHUA aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETaioB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposia)

21

http://fcior.edu.ru

22

23

XUMHUYECKHE CBOMCTBA I'aJIOT€HOB, CEPHI U UX
COCIMHEHU N

XuMHYECKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

22

23

http://fcior.edu.ru

http://fcior.edu.ru

24

25

26

XUMHUYECKUE CBOMCTBA yIiepoia, KpEMHUS U
HUX COeOUHEHUN

[IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COEIMHEHUU

O0001Ienre U cucTeMaTH3alys 3HAHAH 110
teMme «Hemeramnsl». Beraucienus mo
ypaBHeHI/IFIM XUMHUYCCKUX peaKHI/H\/JI nu
TEPMOXUMHYECKHE PACUETHI

24

25

26

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

27

[TpakTuueckas pabota Ne 3. «Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Hemeramusi"»

27

http://fcior.edu.ru

28

29

KonTponbhas pabota mo Temam «MeTaib
n «HemeTranmae

HCOpFaHI/I‘IeCKI/Ie 158 OpFaHI/ILIeCKI/Ie KHUCJIOTHI.
Heoprannueckue 1 opraHn4eckue OCHOBAHMS

28

29

http://fcior.edu.ru

http://fcior.edu.ru

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

30

http://fcior.edu.ru

31

Ponp xumuu B o0ecrieueHuu SKOIOTUIECKOM,
SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH,
pPa3BUTHUU MEIUIIMHBI

31

http://fcior.edu.ru

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHITUITAX POMBIIUIEHHOTO TIOTYYESHHUS

32

http://fcior.edu.ru
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Ba)KHEUIIINX BEIIECTB

33 YesoBeK B MHpE BEIIECTB U MAaTEPHAJIOB 1 33 http://fcior.edu.ru
34 XUMHUS 1 30pOBbE YeIOBEKa 1 34 http://fcior.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Xumus. 10 xmace: ba3osiii ypoBens: yueonuk / O.C. ['abpuensH. - 7-e u3J., CTepEOoTHIL. -

M.: Ipoda.
2. Xumus. 11 xnacc: ba3oBsiit ypoBenb: yueOnuk / O.C. 'abpuenss. - 5-¢ u3a., CTepeoTHIl. -

M.: Ipoda.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1. Opranndeckast XMMUs B TECTaX, 3a7a4dax, ynpaxHeHusx.10 kimacc:0.C.I"abpuenss,
N.I".Octpoymos, E.E.octpoymoBa.-M.: [Ipoda,2004
2. Xumus. YrayOnaeHHbId ypoBeHb. 11 ki1, : MmeToauueckoe nocodue / O.C.I'abpuensH,

I".I".JIsicoBa .-M.: JIpoda,2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://fcior.edu.ru
2. http://school-collection.edu.ru
3. http://college.ru/himiya/
4. http://www.chemnet.ru
5. http://him.1september.ru
6. http://experiment.edu.ru
7
8
9
1

. http://school-sector.relarn.ru/nsm/
. http://www.hij.ru

. http://chemistry.narod.ru

0. http://him-school.ru
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