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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepanbHOil 00pa30BaTeIbHONM MPOrPaMMBI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom Konuenmmu npemnopaBanusi yueOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peann3yromMx
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHUH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeru 0O0y4eHUs, BOCIIUTAHUS U PA3BUTHUS O0y4aIOUIMXCA CPEeICTBAMU y4eOHOro mpeameTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH NI, CONEpXKaHHS, pPE3yJIbTaTOB OOy4eHHS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHu3alliy, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYyXHUT
3aBepLIAIOIIMM ITallOM peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX [EIOCTHOM CHUCTeME XHWMHYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KyIbTYpPbI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
NpUpOIHOH cpene. Peannsyercs xuMuueckoe o0pa3oBaHuE 00yJaroIIMXCs HA YPOBHE CPEIHETO
o01rero oO6pa3oBaHUsl CPECTBAMH Y4EOHOTO TIpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHeIM(PUKM HAyKH XHUMHH, €&
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTepPHATIBHOM KU3HU OOIIECTBa, a TaKXKe ¢ yU€TOM 00LIuX
eNeil ¥ IPUHITUIIOB, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @eneparmm.

XUMHS Kak 3JE€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UrpaeT 0coOyi0 pojb B COBPEMEHHOMH
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalibHOW KyJbTypbl. OHa BHOCHT CBOHM BKJIaj B
(dbopMEpOBaHUE PAITMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEJIOCTHOTO MPEICTABICHUS
00 OKpYXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHMS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOLIET0 MUpPA, OCO3HAHMS B3aUMOCBSI3U

MCKAY CTPOCHUCM BCHICCTB, UX CBOICTBAaMH M BO3MOKHBIMHU 00JIACTSIMHU MMPUMCHCHUA.



TecHO B3auMOZIEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHA CTaja
HEOTHEMJIEMOI YacTbI0 MUPOBOHM KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa obmectBa. CoBpeMEeHHas XMMHUS KaK HayKa CO3HMIaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJOI'MH HampaBieHa Ha pelleHue INIO0OAJbHBIX MPOOJeM yCTOMUYMBOIO pa3BUTHUS
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, NMIIEBOH, 3KOJOIMUECKOW Oe30MacHOCTH H
OXpaHBbI 3J0POBBS.

B coorBercTBMM ¢ 0OOUIMMH LEISMH M TNPUHIUIIAMH CpeAHEro oOlImero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHUSI) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnstomiuMu  npeaMera «XHUMUs» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMUsA» U «OO011as 1 HeopraHuyeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM CO/I€P)KaHUsI KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONW XUMUHU (C BKJIIOUEHHUEM
3HaHUW U3 OOILIEH XMMHM) U OpraHnyecko Xxumuu. GopMUpPOBAHUE JTAHHOM CHCTEMbI 3HAHUMN
OpU M3Y4YEHUU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepkanus KypcoB — «Opranndeckas xuMusi» 1 «O011as 1 HeopraHuyeckas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYEHUIO
y4yeOHOro MaTepuasia M OOYyCJIOBJI€HAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHHUH BEIIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COeIMHEHMH. B Kypce opraHMueckoil XMMHUU IOJIy4YaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOro oOOIIero o0pa3oBaHuUsl MepBOHAYaJIbHBIE
MPEJICTABICHNUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIIUH.

[Ton HOBBIM yrJOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpHUBACTCS
U3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUs TEOPETUUYECKHM Marepuan u
(dakTosornueckrue CBEACHHs O BEUlecTBaX M XMMHMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKasi XMMHUsD» O00yUaroIIUMCS MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATh

3HAYCHHUC MCPpHUOAUYCCKOI0 3aKOHa C O6IJ_IeTeOpeTI/I‘-ICCKI/IX n MCTOOOJIOTMYCCKUX HO3HHHﬁ,



Iy0Ke TOHSATh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOr0 3aKoHAa — OT 00oOmIaromei mo
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMHUYECKUX PEAKIUSIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kiaccoB 2iieMEHTaMHM  COJEp)KAHUS, HMEIOLIUMU
KYJIBTYPOJIOTHYECKHA M TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKOW JIEeATEILHOCTH 4YeJIOBEKAa, CIOCOOCTBYIOT BOCIIMTAHHMIO YBAXXKEHHUS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ JUIsl TIOTIOJHCHHS 3HAHUH, PEeIICHUS
MHTEJJICKTYadIbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom cojepxaHue
yueOHoro npeamMera «XUMHs» TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yJaOIINXCsl MHUPOBO33PEHUECKON OCHOBBI JIJIsSI TIOHUMaHUsT (PUIOCOPCKUX HICH, TaKUX Kak:
MaTepuaIbHOE SIMHCTBO HEOPTAaHUICCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh MPUPOTHBIX SBICHHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMUN MEXIy HOBBIMHU (aKTaMHU M TEOPETHMUYECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B mane pemieHus 3amad BOCIMTAHUWSA, PA3BUTHUS M COIMANU3ALMU  OO0YYarOIIUXCS
NPUHATBIE MNPOrpPaMMON IO XMMHHU MOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUs
npeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPo0JieM, IMOMCKa, aHAJIu3a 1
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.

B mpakTuke npenogaBaHus XMMHUU KaKk HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK 1
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  OMNPENEICHUU  COJEpKATSIHHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHHUEM MEPBOCTENIEHHOW 3HAUYUMOCTHU
TPaAULIMOHHO Tpu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATEIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO JTaHHOW TOYKE 3pEHHMs TJIABHBIMH IIEJISIMU W3y4Y€HUs MpeaMera «XuMus» Ha

6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCSL:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHHUH, UMEIOIIUX MECTO B MIPUPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeTe U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTENeHW OTAAETCS TMPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COACpXKaHUsA OO0y4YeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHON KHU3HU IS PCIICHHS
MPaKTUYECKHX 3a]1a4.

B cBsm3u c 3TUM Tpu U3Y4YeHHH TMpeaMera «XUMHS» JOMUHUpYIOLIee 3HAuYeHHe
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydyaromuXcs K  YCJIOBHSIM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHUpPOBaHWE WHTEIUICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHWE I PA3IUUHBIX BHJIOB ACATEIHHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHs OIbITa
NESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH

00yJaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B



COOTBETCTBUM C KU3HEHHBIMU NTOTPEOHOCTSIMU, UCIIOIb30BATH COBPEMEHHbBIE MH(POPMALIMOHHBIE
TEXHOJIOTUH ISl IOMCKA M aHAJIM3a Y4eOHOH M HayYHO-MIOMYJIIPHON MH(POPMAITUN XUMUYECKOTO
COJEPKAHNUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOI'O MBILIUICHUS,
HaOJII0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU IJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHUYECKOH HAlpaBICHHOCTH
XUMHH, €€ BaXHOW pOIM B  PEUICHHHM [I0OAJIbHBIX  MPOOJIEM  palOHAJIBHOTO
HOPUPOJIONOIb30BAHNSA, TONOJHEHHUS SHEPreTHYECKUX PEeCypcoB U COXPAHEHHs IPUPOJHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOWICHHS K TPHUPOJE U CBOEMY
3/10pOBbIO, a TAaK)K€ IMPUOOPETEHUS OIbITA UCIIOIb30BAHMSI MMOTYYEHHBIX 3HAHUM NI IPUHATUS
IPaMOTHBIX PEIIEHUH B CUTYalMsIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yuebHOM mutane cpegHero obuiero oopazoBaHus npeaMeT «XHUMUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB IpeaMETHON 001acTu «EcTecTBEHHO-HAYUHbIE IPEAMETHDY.

B cooTBeTcTBUM ¢ y4eOHBIM IIJJaHOM HA U3y4Y€HUE MPEAMETA BBIJEIECHO | yac B HEJENIO B
10 u 11 xnaccax (1 yac B Henemo u3 koMnoHeHTa OV B IeNAX pacIIMPEHUs XUMHUYECKOTO
KpYrosopa, IpUBUTHSI HHTEpEeCca K XUMUH, YTIITyOJIeHUs 3HAaHUH TI0 KypCy, TPUOOpETEeHHs] yMEHU I
U HaBBIKOB pelieHus Oojiee TPYAHBIX M pa3HOOOpa3HbIX 3adad). Yackl KOMIOHEHTa
pacIpeieNe bl CIeyoIUM 00pa3oM:

10 xiacc:

1. BaneHTHBIE BO3MOXKHOCTH aToMa yriiepoja.

2. Tunbl rubpuaAN3aluy aTOMHBIX opOuTaneil yriaepoaa. MexanuzMbl 00pa3oBaHUs
KOBaJIEHTHOM CBS3U (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN)

3. Twunsl nepeKphIBaHMsI aTOMHBIX OpOUTANeH, G- U M-cBsi3u. OMHAPHAS, IBOMHAS U
TpOHAs CBSA3b.

4. Tlonstue o GpyHKIMOHATBHOM rpynmne. [puHIunb kiaccuukanum opraHuuecKux
COCIMHEHUN

5. CnocoObl pa3pbiBa cBsi3el B MOJIEKYJIax OpraHuyecKux BemiecTB. [lonsTue o
CBOOOJIHOM pajiuKaie, HyKiaeopuie u deKTpodure.

6. MonexymspHble U CTpYKTypHbIE GopMyIbl. CTpYKTypHBIE (POPMYJIIBI PA3TUYHBIX
BUJIOB: pa3BEPHYyTasl, COKpAILEHHAs, CKEJIETHAs.

7. OcobOeHHOCTH U Ki1acCU(HUKAINS OPTaHUYECKUX PEAKIIAMN.

8. OKHCIHUTEIHLHO-BOCCTAHOBUTEILHBIE PCaKkuun B OpFaHH‘IeCKOﬁ XUMHNHN



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT alKaHOB, Sp3-TuOpuIn3anus
ATOMHBIX OpOUTaJel yriepoaa, G-CBs3b.

[Muknoankanel. O6mias Gpopmyna, HOMEHKIAaTypa U u3omepus. CriocoObl MOTydeHus U
MIPUMEHEHNE HUKIIOATKAHOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII aIKEHOB, Sp2-TUOpUIU3aus
aTOMHBIX OpOHTaJel yrieposaa, 6- U T-cBsi3u. CTpyKTypHas U reoMeTpudeckas (IHc-
TpaHc-) U30MEpHUSL.

[TpaBuno MapkoBHukoBa. KauecTBeHHBIC peakiK Ha TBOWHYIO CBsI3b. CTIOCOOBI
MOJIyYEHUS! U IPUMEHEHUE AJIKEHOB.

Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUSI U XUMHUUECKHUX CBOMCTB COMPSKEHHBIX JINEHOB,
1,2- u 1,4-npucoenunenne. [lomumepusanus COnpspKEHHBIX THESHOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII AIKUHOB, SP-THOPUAU3AIIIS
aTOMHBIX OpOuTanel yriepoaa

KucnorHeie cBOMCTBa AJIKWHOB, UMEIOIINX KOHIEBYIO TPOHHYIO CBA3b. KauecTBeHHBIE
pEaKUUK Ha TPOWHYIO CBA3b.

Pemmenue 3aa4 Ha TeMy «Y CTaHOBJICHHE CTPYKTYPHOU (hOPMYIIbI OPraHudecKOro
BEIIIECTBA Ha OCHOBE €r0 XMMHUYECKUX CBOIMCTB MJIM CIIOCOOOB MOJTYyYEHHUS,
oTpeziesieHUE JI0JIM BBIXOa MPOJIyKTa peaklUy OT TEOPETUUYECKH BO3MOMXKHOTOY.
[IpencraBnenne 00 OPUEHTUPYIOIIEM JICUCTBUU 3aMECTUTEINIEH B OEH30JIbHOM KOJIBIIE
Ha MpUMepe aTKWIbHBIX PaJUKaIoB, KapOOKCUIBHON, THAPOKCUIIBHON, aMUHO- U
HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB

Oco0eHHOCTH XMMHUYECKHUX CBOMCTB cTtuposna. [Tomumepusanus cruposna. CrnocoObl
MOJIyYEHUs U IPUMEHEHNE apOMATUYECKUX YTIIEBOI0POIOB

DIEKTPOHHOE CTPOEHNUE TaJIOTEHIIPOU3BOAHBIX YIJIEBOJLOPOI0B. Peakium 3ameneHus
raJloreHa Ha TUJpOKCOTpYIIy, HUTPOTpyIIly, IUaHOTpyIIly, aMUHorpynmy. Jlelicreue
Ha rajJoreHNpPON3BOAHbBIE BOJHOTO U CIIMPTOBOTO pacTBOpA IIEIOYH.

B3aumopeiicTBue quranoreHankaHoB ¢ MarHueM u IuHKoM. [lonstre o
METAJIJIOOPTaHUYECKUX COeIMHEHUAX. VIcIIob30BaHNe raoreHIpOn3BOIHBIX
YIJIEBOAOPOAOB B OBITY, TEXHUKE U NIPH CUHTE3€ OPIraHUYECKUX BEILECTB.

CtpoeHue rajJoreHonpou3BOIHbBIX YIIIEBOJOPOI0B. XMMHUECKHUE CBOICTBA, MTOJIyYEeHHE
U IIPYMEHEHUE rajoreHONPOU3BOIHBIX.

Pemenue 3a1a4 Ha Temy «HaxosxaeHne MOJIEKYISIpHON (POPMYJIIbI OPTaHUYECKOTO
coeMHEHus 1o Macce (00BEMY) MPOIYKTOB CTOPAHUSY.

B3aumHoe BiausHIE THAPOKCOTPYIIBI U OEH30JBHOTO s/Ipa



24. KauectBeHHbIe peakiuu Ha (heHon. TokcuaHocTs dhenona. denondpopMainbaeruaHas
cMorIa.

25. KauecTBeHHBIE peaKlluy Ha allbJCTHIOB.

26. MHoroobpasue KapOOHOBBIX KHUCIIOT

27. OcCOOEHHOCTH CBOMCTB KMPOB, COJICPIKAIUX OCTATKU HEMPEAENIbHBIX KUPHBIX
KUCHOT. KUpbl B IPUPO/JIE.

28. Peakiuu ¢ y4acTUEM CIIMPTOBBIX U aJIbJACTHIHOMN TPYIIT, CIIUPTOBOE U MOJIOYHOKHUCIIOE
OpoxeHue

29. TlonsiTue 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK)

30. Knaccudukanus aMiuHOB: anmudaTHyecKie 1 apOMaTHIECKUe; IIEPBUYHBIC, BTOPUYHBIE
U TPETUYHBIC.

31. AHunuH- mpeACcTaBUTENh AMUHOB apoMaTH4ecKoro psjaa. CTpoeHre aHUIMHA.

32. B3auMHO€ BIIMSHUE TPYIIIT aTOMOB B MOJIeKyse aHuauHa. OCOOEHHOCTH XMMHYECKHUX
CBOICTB aHWJIMHA.

33. KauectBennsie peakunu Ha aHIWIMH. CrIOCOOBI TOIyYeHUS U TPUMEHEHHE
amudarnyeckux aMuHOB. [lonydeHne aHuaMHa U3 HUTPOOEH30Ia.

34. Pemienue 3a1a4d Ha Temy «OrnpeeneHue BbIX0/1a MPOAYKTa PeaKIH OT TEOPETUIECKU

BO3MOXHOTI'O».

11 xmacc:
N30TOnBI. D5IeKTpOHHBIE KOH(UTYpAIUs aTOMOB 3JIEMEHTOB I1€PBOI0-4€TBEPTOTO
NEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpaliu
WOHOB.
Pewenne 3anaud Ha Temy «HaxoxIeHHe IPOAYKTA PEAaKIUU, €CJIA OAHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OIPEAEIECHHON MaCcCOBOM 10JIEM paCTBOPEHHOTO BELIECTBAY.
OHeprus U JUIMHA CBs3U. [10sIpHOCTD, HAITPaBIEHHOCTh M HACHIIIAEMOCTh KOBAaJIEHTHOU
cBs3u. KpaTHble cBs3u. MeXKMOJEKYJIIpHBIE B3AMMOICHCTBHUS.
[IpencraBieHne 0 KOMIUIEKCHBIX coenHEHUAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCO0Opa30BaTeb, JIUTaH Ibl. 3HAUEHUE KOMIUIEKCHBIX COSIMHEHHH.
CrniocoObI BbIpaykeHUsI KOHIIEHTPAILMU pacTBOPOB: MaccoBas J0JIs BEIIECTBA B pacTBOPE,
MOJISIpHAsI KOHIIEHTPALIMSL.
HaceliieHHble 1 HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramuioruapars!.
TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. TepMoXuMuyeckie ypaBHEHHS.

['omoreHHbI€ U TeTeporeHHbIe peakiuu. Kartaaus u kaTaan3aTopsl.
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CreneHp TUCCOLMAIINN.

I'upponus comnent.

[Ipouecchl OKUCIIEHUS U BOCCTAaHOBJICHHUS

Baxxueiime okuciuTean 1 BOCCTAHOBUTEIH.

MeTon 35eKTpoHHOTO OanaHca.

[TonsiTue o koppo3uu MeTayIoB. CoCcOOBI 3aIIUTHI OT KOPPO3UH

O61as xapakrepuctuka metamioB [A u IIA rpynm.

OO61mas xapakTepucTiKa MeTauioB no0ounsix noarpynin (b-rpynmn) [lepuonnyeckoii
CUCTEMbl XUMHUYECKUX JIEMEHTOB.

Oxcuppl u runpokeuibl xpoma (II), xpoma (III) 1 xpoma. Xpomatsl 1 1UXpomMatsl, UX
OKHCJIMTEIbHBIE CBOMCTBA.

Oxkcunpl, runpokcuasl u conu xenesa (1) u sxenesa (II1).

Baxneiimue coenuaenus mapranmna (II), mapranma (IV), mapranna (VI) u mapranma
(V1.

[TepmaHranar kaius, €ro OKMCIUTEIbHbBIE CBONCTBA.

Bonopon. [Tonydyenue, pusndeckre 1 XUMUYECKUE CBOMCTBA: PEAKIIUU C METANIaMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIC CBOMCTBA. [ upuabl. TOMIMBHEIE SJIEMEHTHI.
Kucnopon, o30H. JlabopaTopHble U IPOMBILUIEHHBIE CITOCOOBI OyYEHUSI KUCIOPOIa.
Oxcupl ¥ NEPOKCUIBL.

I"anorenoBogopobl. BaskHelnye KUCIOpOA0COAEPKAIINE COETUHEHNUS TaJIOTEHOB.
JlaGopaTopHbIe U MPOMBIIUIEHHBIE CIIOCOOBI OTYYEHHUs rajgoreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHEHUI

Cepa, uxoxaenue B pupoje. CepoBonopo, Cyab(uabt

Oxkcun cepsl (IV), okcua cepsl (VI). CepHucrast U cepHasi KUCIOTHI U UX COJIH.
OcobeHHOCTH CBOUCTB cepHOI KUCIOThI. [IpuMeHeHne cepsl 1 €€ coeIMHEHU.
A3ot. Haxoxxnenue B mpupojie, CrocoObl MoJTydeHusl. AMMHUAK, HUTPUJIBL.

Okcuapl azora.

A3zoTHCTas M a30THAsA KUCJIOTA U X colMu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI.

A3oTHBIE yIOOpEeHHsI.

Haxoxnenue dpochopa B mpupozae. ®ochunst u pochun. Oxcuast pocdopa, hochopras

kucnota u e€ conu. [Ipumenenue dpocdopa u ero coeTuHEHUH.
Haxoxnenue yrnepona B npupone. Okcua yraepona (I1), okcun yrnepoaa (IV),

YroJbHasl KUCIIOTa U €€ COMH.



33. Haxoxnenue kpemuus B npupoze. OKCua KpeMHUs, KpUMHUEBAsi KUCII0Ta, CUJIMKATBI.
IIpuMeHeHne KpeMHHMS U €r0 COCIUHEHUMN.
34. Pemenue 3a1a4 Ha Temy «HaxoxxaeHre MacCoBOM JIOIHM U MOJISIPHOW KOHIIEHTPALIUN

BCIIECTBA B paCTBOPEC».



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTPyKTypHbIE (OpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPAaTHBIE CBSI3H.

[lpencraBaenne o  wiaccudukanuum — opraHudeckux  BemiectB.  Homenknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEUIINX
IIPEACTABUTENEH KIACCOB OPIaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYecKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMid psa. Meran m 3TaH — mpocTeumme
NPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuM 3aMeleHUs |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPU3alliN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINNA MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THIPUPOBAHUS, TATIOT€HUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOJyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmMpo8aHus), noayderue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAJIEKANIMMU K Pa3IU4YHbIM KJIacCcaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHbIE HEQTSIHBIC Ta3bl.

Hedts u e& mnpoucxoxaenue. CrnocoObl mepepaOOTKH HEePTH: TEeperoHkKa, KPEKHHT



(TepMHUYECKHH, KaTAMIUTHUECKHH), uposn3. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHHE B

IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.
3KCHepI/IMeHTaHLHBIC MCTOJbl U3Yy4YCHUA BCIICCTB U UX HpeBpaH_[eHI/II\/JIZ O3HAKOMJICHHUEC C

o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbI, KoJuleKnuu «HepTb» u «YToib», MOIeIupOBaHUE

MOJICKYJ YTJIE€BOAOPOAOB M TaJIOI'C€HOIIPOMU3BOJHBIX, IIPOBCIACHUC IPaKTHYECKON Da6OTBI:

IIOJIy4CHHUE 3TUIICHA U U3YYECHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Bbluucnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAaKLUHMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TAHON: CTpOEHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
IIpUMeHeHne. BolopoaHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[elCTBUE METaHOJIA U ATAaHOJIA
Ha OpraHu3M Y€JIOBEKA.

MHoroatomMHble CHHUPTHL. OTUJICHIVIMKOIAb W TJHULEPUH: CTpOeHHe, (U3NYEeCKUe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METAJIJIaM1, KaUeCTBEHHAsl peaKiiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@deHos: CTpOeHHE MOJEKYJbl, (U3NYEeCKHe M XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genomna.

Anpaeruasl U kemowuwl. DopManbaeruj, aueTaIbJIETUI: CTpOeHHe, (usnueckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEaKIIMH),
MIOJIy4YeHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TpeseTbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAst U YKCYCHast KUCIIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYEeCKHe CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanMm), mNoaydyeHHe U npuMmeHeHue. CreapuHOBas U OJIEMHOBAas KHCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE IEUCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYTrneBoabl: cOCTaB, KJIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U Moaucaxapubsl). ['moko3a —
IOPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE

cBoicTBa (B3aumopeicTtBue ¢ ruapokcugom Meau(ll), okucieHne amMMuadyHBIM PACTBOPOM



okcuma cepebpa(l), BoccraHoBieHWE, OpOKEHHE TIIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
pUMEHeHUe, buosornueckas poib. @otocuuTe3. pyKkTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojaHbie noaumepsl. CTpoeHue Kpaxmaia U IeJUTIONO03HI.
OuznyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIn3, KaYeCTBEHHAs peaKlus ¢ HOJO0M).

OKCrHepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHi: MpOBEACHUE,
HAOJIIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peaklry OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CrupTOB (B3amMojelicTBHe ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKuCIIeHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBhe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCIIOTEHI.

PacuérHrble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
HCXOJHOTO BEIIECTBA FJIM TPOAYKTA PEaKIMU IO W3BECTHBIM Macce, O00BhEMY, KOJIHMYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB HIIU MPOJTYKTOB PEAKIIHH).

A3oTconepiKkaliie OpraHn4eckie CoeIMHEHUS.

AMUHOKUCIOTHI Kak amQoTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMUHOKUCIOT. [TenTusl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpHBbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OETKOB: THUIAPOIM3, IEHATYpalus,
KaueCTBEHHBIC PEaKIINK Ha OCJKHU.

DKCTIepUMEHTAIBHBIE METOJIbI U3YYCHHUS BEIICCTB W WX MPEBPANICHUN: HAOIOJICHUE U
OMHCaHHUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIC
peaxiuu OENKOoB.

BbicokoMoIeKyasipHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aIuH, CpeaHss MOJeKynspHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEPHU3AIIHs U MOJIUKOHICHCAIIHSL.

OKCTepUMEHTAIBHBIE METOJIBI U3YYCHHS BEIIECTB W MX MPEBPAICHUI: 03HAKOMIICHUE C
o0Opa3IaMu IPUPOTHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYJYKOB.

MexpeamMeTHbIE CBS3H.



Peanm3zanust MeXnpeaMETHBIX CBS3€H MPU MU3YYEHUM OpraHuydeckor xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SIBJICHHE, HAY4HbIH (haKkT, TUIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HAOIIOJECHUE, U3MEpPEeHHE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

dwusmKa: MaTepus, YHEPTUs, Macca, aToM, MIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUYECKHE BETMYUHBI U €AMHUIIBI
WX U3MEPEHUS.

buonorust: kierka, opraHusm, Oumocepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX

BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMHUecKud sreMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucreMa XuMUYecKHX odyeMmeHTtoB JI. M.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckoll CHCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNnaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBSI3M (OOMEHHBIM M TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTD.

SHGKTpOOTpI/IL[aTeHLHOCTL. CreneHb OKHCICHUA. IOHBI: KATHOHBI M aHUOHEIL.



BemecTBa MONEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 nucniepcHbIX cucTemax. MICTHHHBIE U KOJUIOMAHBIE PacTBOpbI. MaccoBast 10
BELIECTBA B PaCTBOPE.

Knaccugpukamuss Heopranuueckux coequHeHuil. HomeHknaTypa  HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAISKALMUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XMMHUYECKHX peakUuil B HEOpPraHMYecKol u
OpraHMYECKON XMMUHU. 3aKOH COXPAaHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTUMble peakLUu.
Xnmuyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIUE HAa COCTOSHUE XMMHYECKOIO PAaBHOBECHUS.
ITpunnun Jle larense.

Onekrponutnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalIbHAas, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl M3YY€HHUsl BEIIECTB U HX IpEBpallleHUui: JAEMOHCTpalus
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNell KpUCTANIMUYECKUX peIEToK, HaOIIoJeHHe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHAa BOAOpOJAa B MPHUCYTCTBUU KaTalln3aropa,
OTpe/ieNIeHUuE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIBLHOTO WHIMKATOpA, PEaKluu
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nnyHbIX (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUI.

Pacuérnbie 3anaun.

Pacuérbl mo ypaBHEHUSAM XMMHUECKHUX PEAKIM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHSATHUS «MacCOBast A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucteMe XHMHYECKUX
anemenToB JI. M. MennaeneeBa M OCOOEHHOCTH CTPOCHHS aTOMOB. DU3NUYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEHIIMX HEMETAJUIOB (TajloTEHOB, cepbl, a3ota, (ocdopa,
yraepoaa U KPEMHHUS) U UX COEAMHEHUH (OKCUI0B, KUCIOPOICOAEPKAILUX KUCIOT, BOJOPOJAHBIX

COCTMHCHU).



[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB M UX COCTMHEHUN.

Meransl. Ilonoxenue merainos B [lepuogudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTamioB. Oomue
¢duszndeckue cpoiictBa MeTauioB. CIIaBBI METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJdid, KajdblMi, MAarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpPUMEHTAIbHBIE METOJbl H3yYEHHs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
KOJUIEKIMH «MeTaJllbl M CIUIaBbI», 0Opa3lOoB HEMETAJUIOB, PEIICHUE HKCIIEPUMEHTAIBHBIX
3ama4, HaONIOJEHHWE W  ONMCAHWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE THUAPOKCHIA aJIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KauyeCTBEHHBIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMM BELIECTB, pacu€Thl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponb xumuu B 06ecriedeHnH 3K0JI0THYECKON, SHEPreTHUECKON U MUILEBON 0€30IacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuu.

[IpencraBinenuss 00 OOLMX HAyYHBIX NPUHLHMIAX [POMBIIUIEHHOTO MOJIyYEHUs
BOKHEHIIMX BEILIECTB.

UYenoBek B MHUpE BEUIECTB U MATEPUAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl A SJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHM4YeCKHe U MUHEPAJIbHbIE y10OpEHUSI.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBHUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMETHBIX CBA3€H MpU U3ydyeHUH OO0IIel M HEOPraHM4eCKOW XUMUU B
11 xnacce ocyuiecTBiseTcs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHA,
TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO

HHKIIA.



OO0me ecTeCTBEHHO-HAYyYHbIE TOHSTHSA: HAYYHBIM (akT, THUIOTE3a, 3aKOH, TEOPHSs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaaMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKUI ypOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTrHoe
COCTOSTHUE BEIECTBA, PU3NYCCKUE BEIIMYNHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMCH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepabl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLIINBO, PECYPCHI.

TexHomnorus: XUMHYECKast MIPOMBIIIICHHOCTb, MeTaJLTyprus, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepuaos, CEITbCKOXO03SUCTBEHHOE MIPOU3BOICTBO, MUIIEeBas
MIPOMBINIUICHHOCTh, (papMalneBTHYECKass MPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHUYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjlbTaTaM OCBOCHHUS OOY4YalOIMIMMUCS
porpaMM CpeaHEero oOmiero odpazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B coorBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XUMHUS» Ha YpPOBHE CpEIHEro o0mero oO0pa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEICIICHUIO;

HaJIM4ueE MOTHUBAIlUU K O6y‘-ICHI/IIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPHUYECKUX TpaauLnii 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEIHHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HGHOCTHOﬁ CHUCTEME XHUMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTDH KU3HCHHBIC IJIaHBbI.

JImuaOCTHEBIC pPE3YyIbTaTbl OCBOCHHA MPECAMETA «XUMUS» JOCTUIalOTCA B CIAHUHCTBEC
y4yeOHOIl M BOCIUTATEIbHOM JIEATEIILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeaJaMU POCCHICKOTo
TpaXXJIaHCKOI'o O6H.[€CTB3, IIPUHATBIMU B O6H1€CTB€ HOpMaMM H IIpaBUJIaMHU ITOBCACHUA,
CTIOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00Y4YaIOLINXCS.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCTh
ONBITa TO3HABATEIBHON M TPAKTHYECKOW JESITeTHHOCTH OOYYaIONMXCS TI0 pealn3aiud
IIPUHATBIX B O6H.[€CTB€ HeHHOCTefI, B TOM YHCJIC B HaCTU:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHUS K

3aKOHY U MPaBOIMOPSIKY;



MPEJICTABICHUS. O COIMAIBbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPU CO3JAHUM YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U MO3HABATENbHbIX 3314, BBIMOJIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NEesTEIHHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

IIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPUECTBA B OOJACTU TEOPUM U IMPAKTUUYECKOTO MPUMEHEHMUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pE3yJIbTaT JJIUTENbHBIX HAaONIOACHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTABHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B IMIOJYYEHUH M TMOCIEAYIONIEM aHajIu3e
MH(pOpMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMd, CBSI3aHHbIE C XHWMUYECKUMHU SIBJICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEICHHE W IIOCTYNKM CBOMX TOBAPHUINEH C MO3ULHN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NMOHMMAaHHS LIEHHOCTEH 3/10pOBOT0 M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsT TIPaBUII OE€30MacHOr0 OOpaIleHusi ¢ BEIIeCTBAMHM B OBITY, MOBCEJHEBHOMN
’KU3HU U B TPYJOBOMU J€STEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MIOBEJICHNUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJEH;

OCO3HAHMSI IMOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJIEHUS ajKOTroJs,
HapKOTHKOB, KYpEHHUS);

5) Tpy10oBOro BoCIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENILCKOW  JeSITEIbHOCTH,

0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHLHOCTH;



YCTAaHOBKM Ha AaKTUBHOEC YYacTHE€ B PEIICHUM MPAKTUYECKHX 3a1a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3YYECHHIO Mpodeccuil pa3iuMyHOro poaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XKCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM NeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIbHON TPACKTOPHH OOpa30BaHMUA,
Oyaymeit mpodeccuu U pealn3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U OTPeOHOCTEN 0011EeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIE;

IOHUMAaHHMs IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM I PELIEHUS] BOIIPOCOB
PalMOHAIBHOTO IIPUPOJOIIOIB30BAHNS;

AKTUBHOTO HENPHUATHS JNEHCTBUI, IPHHOCAIIMX BpPEI OKPYKAKOLIEH NPUPOAHOM cpene,
YMEHUSI TMPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATD HX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYpBI, OIBITA
JEATEIbHOCTH  DKOJIOTMYECKOM  HANpAaBICHHOCTH, YMEHHsS PYKOBOJACTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IIPOTUBOCTOSATH UAEOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IMO3HAHUM IIPUPOIHBIX 3aKOHOMEPHOCTEU U
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHM JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHWM HOBOM 0a3zbl MaTepuaibHOU
KYJIBTYpPBI, pEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA — CHIPbEBOM,

DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00eCreYeHNH YCIOBHH YCIIEITHOTO TPYAa M SKOJIOTHYESCKH KOM(POPTHOM KH3HU KKIOTO WieHa
o0I11eCTBa;

GCTGCTBGHHO-HayLIHOﬁ FpaMOTHOCTI/IZ IIOHUMAaHU S CYU_IHOCTI/I MECTOA0B II03HaHuA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIBL30BaTh MOJydaeMbIe 3HAHHS IS
aHaJM3a W OOBSICHCHHUS SIBICHHHM OKPYKAIOIIEro MHUpPa M IMPOUCXOIAIIMX B HEM H3MCHCHHH,
YMeHI/IS'I ncJiaTb 06OCHOBaHHBIC 3aKJIFOUYCHUS Ha OCHOBE Hay‘-IHBIX q)aKTOB 1 UMCHOIIUXCA TAaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPo0ieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K TO3HAHUIO M UCCIICIOBATEIIbCKON IS TEITbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B paIMYHBIX chepax mpodecCHOHATHHON
eI TEILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenmMeTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mnpeaMera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXIUCIUITINHAPHBIE
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbI (akT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXCs;

CHOCOOHOCTh  OOYYalOLIUXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)kalOT OBJAJACHHE YHUBEPCAIBHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBHSIMU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a30Bble JJOrMYecKHUe AeCTBHS:



CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JEATeTbHOCTH, 3aJlaBas HapaMeTpbl U KPUTEPUM HUX JOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICNATH
XApPaKTCPHBIC IIPHU3HAKU HOHATUI H YCTaHaBJIMBAaTb WX B3aWUMOCBA3b, HWCIIOJb30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA O6’b$ICHeHI/ISI OTACIIBbHBIX (baKTOB u HBJICHI/II;'I;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALIMY BEIIECTB U XUMHUUECKUX PEaKIIHii;

yCTaHaBIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMH;

CTPOUTL JIOTHUYCCKUC PaACCYKACHUA (I/IHIIyKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJIOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTHU U IMMPOTHBOPCYHA B paCCMAaTpUBACMBbBIX ABJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHBIC MOJICJbHBIC MPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHSI:

BJIaACTb OCHOBAMH METOJ0OB HAYYHOTI'O IMMO3HAHWA BCUICCTB U XUMHWYCCKUX peaKum‘/'I;

dbopMynupoBaTh LEAM M 3aJaydl  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSTENNbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
JJISL q)OpMI/IPOBaHI/Iﬂ THIIOTE3BI IO MPOBEPKE MPABUIbHOCTU BBICKA3bIBACMBIX CY}KI[GHI/II\/’I;

BJIaACTb HABbIKAMU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWUA W TIPOBCACHUA YUCHUUYCCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOaTh 32 XOJOM IPOIIECCa, CAaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OpMyIUpOBaTh OOOOMIEHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npHOOpeTaTh OMNBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M TPOEKTHOW AESITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSITETHHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITIO3HAHUA.

3) padora ¢ ungopmanmeii:

OPUECHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIONMYJISIpHAs

JUTEpaTypa XHMHUYECKOTO COACp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HHTepHera),



aHAM3UpPOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLICHUBATh €€ IOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTH;

dbopMynHupoBaTh 3ampoOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMaLuu, He0OXOAUMOM JUIs BBIIOJIHEHHS yUeOHbIX 33]a4 ONpeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT UCIOJIb30BAaHHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA IpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMETHbIE ((QU3MUEeCKHe W MaTeMaTW4YecKHe) 3HAaKH |
CHUMBOJIBI, (hopMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKTaeMOil TEMBbI B XOJI€ AUAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
HPEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C IpE3eHTAlel pe3yabTaToOB MO3HABATEIBHOM IEATENIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTa, TPAKTHYECKOW paboThl TO WCCIEIOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekta M (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTIIaCOBaHMS TO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

OBsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESTEIHLHOCTH,
onpenensds e€ IeTd M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a |

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHrudecKasi XUMHESD OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHU O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOJMMOW st
pelIeHusT TPAKTUYECKUX 3aad M OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMUYECKUHN AJIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YIJICPOAHBIH  CKEJIET,
(GyHKIIMOHATBHAS TPYIIA, paguKan, H30MEpHs, W30MEPbl, TOMOJIOTHUECKUN pPsij, TOMOJIOTH,
YIJIEBOAOPO/BI, KUCIOPOA M a30TCOJIEPIKAIINE COCTMHECHHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSAMHEHUS ); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHUS OPTaHUYCCKHX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3bIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHWS, JIS)KAIIUEe B OCHOBE TOHUMAHUS
NPUYHMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOH JISATEITBHOCTH YEIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC IPU3HAKU TIOHATHH, YCTAHABIINBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOILIUE MOHSATHUS IIPU OMMCAHUU COCTaBa, CTPOSHUS U
MIPEeBpAIeHUI OPraHUYECKIX COCTUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHH HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpAMIEHHOHN) (hOPMYII OPraHHYECKUX BEIISCTB
U ypaBHEHUN XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJETU MOJIEKYJI OPTraHMYECKUX BEIIECTB
JUTSL UJUTFOCTPAIIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(OpPMHUPOBAHHOCTh YMEHHUI YCTAHABIIUBAThH MPUHAICKHOCTh U3YUECHHBIX OPTaHUICCKUX
BEIIECTB TI0 HMX COCTaBY W CTPOCHUIO K ONpeAc€HHOMY KIacCy/TpylIe COeTUHEHUH
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxe
MPUBOJIUTh TPUBHAIBHBIC HA3BaHHS OTJCIBHBIX OPTaHMYECKHX BEIISCTB (ITHIICH, MPOIHJICH,
aleTHJICH, STWICHIJIMKOJb, TIHUIEPHH, (EHON, (OpMalbJCTHI, aleTadbJeTH, MypaBbHHAsS
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBASI KHUCIIOTA, TIIOK03a, GPYKTO3a,

KpaxMaJ, LeJITI0103a, TJULHH);



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BeuiectB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaThb COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUHbBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeTan, 2TaH, STWIEH, NPOMWICH, aIreTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHzoul,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (EHON, alleTalbJerul, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJYy HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOE IPUMEHEHHE
MIPOJIYKTOB NEepepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KONMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHUSI, MCIOJb3yeMbIX B XWMHUHM MpPU HM3YYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUH
(HaOnrofieHue, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JTsl MPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUia OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCTIEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €Tro
CBOMCTB, KAaueCTBEHHBIC pEAKIMH OpPTraHMYECKUX BEIIECTB, JeHATyparus OeJIKOB Mpu
HarpeBaHWH, I[BETHHIE PEAKIIMK OEJIKOB) B COOTBETCTBHH C MpaBUJIAMU TEXHUKH O€30MacHOCTH
npu OoOpallleHUuu C BElIeCTBaMHU U JJaOOpaTOpHBIM 00OPYIO0BaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCh YpPaBHEHUU COOTBETCTBYIOIIUX PEAKIMH U

(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, THTEpHET U IPYTrHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBE/IEHNUA B OBITY M TPYAOBOHM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBbIE OpraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHate Ha
npuMepax crocoObl YMEHBIICHHS M MPEJOTBPAIICHHS] MX BPEIHOTO BO3JICHCTBHUS HA OPraHU3M
YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHSATH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUN;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh peibedHo-

TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUH NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJAraroIINe
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTh, JIIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpO)IHaﬂ),
KpUCTAJUIMYECKasi  peIETKa, TUIIBI XMMHYECKMX  PEakUHWid, pacTBOp,  DIJIEKTPOJIMUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOW  peakIuH, XUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/IH 158 npeBpameHHﬂ 3Hepr1/m HpI/I XUMHUYCCKUX
peaKuH;{x), 3aKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3bIK XHMMHUH, MHpOBO33pCH‘I€CKI/Ie 3HaHHA,

JeKalmme B OCHOBC IMOHMMAaHHA TIPUYUHHOCTH W CHUCTCMHOCTH XUMHYCCKUX HBHGHI/Iﬁ,



dakTosornyeckrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY U IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISi COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HErauméHas W3BECTh, INUThEBAs COAa, MUPUT U
Ipyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHNUS XUMUYECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH TMepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuoos [lepuonuueckoii cucteMbl XUMHUECKUX AyieMeHToB J1. U.
MeHnneneeBa, HCIOJIb3Ysl TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIN», «IHEPTETUUYCCKHE
YPOBHU», OOBIACHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBONCTB XHMHYECKHUX OJIIEMEHTOB M WX
COEMHEHUH Mo TepuoaaM U rpynnaM [lepuoguueckoil cucteMbl XuMu4eckux snementos /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXIaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA,

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(DHIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliux BeUIecTB, TemioBoMy 3(hdexTy peaxiuw,

M3MEHEHUIO CTENCHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIaCTUIO KaTallu3aTopa);



c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THUIOB, MOJHBIE
U COKpaIlEHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, MIPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHUYECKUX BEIIECTB, pAcCHO3HaBaTh ONBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTAaBJICHUS AIEKTPOHHOIO OallaHca 3TUX PeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE TMPOIECCHI, JEKallhe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHOM KHCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH BBIYMCICHUS C HCIOIL30BAHUEM TOHSITHS
«MaccoBasi 0N BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILIEHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JJA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH HKCIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalM3aTopa, OINpEAEICHUE Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMh, PeaKIMd HNOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTATBLHBIX
3amady mo temaM «Mertame» U «HemeTamibpl») B COOTBETCTBHM C MPaBHIAMH TEXHUKU
0€30MacHOCTH NMpU 0OpaIIeHUH C BELECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM, NPEACTABIATh
pe3yIbTaThl XUMHYECKOTO SKCIIEpHMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHHM KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIe1ecO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaloIlle MPUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
onpeeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMmepax CrocoObl
YMEHBLIEHUS U NMPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsE 00OY4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBbS: YMEHHUE MPUMEHSThH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUN;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-

TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne n/m Konrpoabnsie IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XUMUM

buoOmmoreka

LIOK https://m.edsoo.ru

[Ipenmet oprannyeckoit xumuu. Teopus

11 CTPOEHMS OPraHNYECKUX COEIUHEHUH A. 11 bubnuoreka
M. Bytneposa POIII https://resh.edu.ru
Hroro no pazneny 11

Pasnen 2. YraeBonopoabt

bu6mmorexa [IOK

https://m.edso0.ru
2.1 [IpenenbHble yraeBOAOPOAbI — aJKAHbI 4

Bbubmmorexa POIII

https://resh.edu.ru
29 HenpenenbHbie yrineBogopobl: aaKkeHbl, 1 1 bubmuoreka [JOK

aJKagUEHBI, AIKHUHEI https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubauoreka POII
https://resh.edu.ru

bubmuorexa [JOK
2.3 ApoMaTudeckue yrieBoa0pobl 7 htips://m.edsoo.1u
bubnuorexa POIII
https://resh.edu.ru
n6moreka [IOK
[TpupogHBIE HICTOYHHUKY YTIICBOJIOPOIOB U https://m.edsoo.ru
24 ux nepepadorka ° bubnuorexa POIII
https://resh.edu.ru
Hroro no pazneny 25
Paznen 3. Kuciopoacoaepaxaimue opranndeckKue coeTuHeHust
bu6mmorexa [IOK
31 Crtpret, Dexon 6 https://m.edso0.ru
bubnunorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK
Anpaerunsl. KapOoHOBBIE KUCTOTHI. https://m.edso0.ru
3 CrnoxHble 3¢upbl 10 bubnuorexa POII
https://resh.edu.ru
3.3 VYrieBoibt 5) bubnmoreka [JOK



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo.ru
bubmmoreka POIII

https://resh.edu.ru

Hroro no pazgeny 21
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuorexa [JOK
https://m.edsoo.ru
4.1 AMUHBI. AMUHOKUCIIOTBL. benku 7
bubanorexa POIII
https://resh.edu.ru
Hroro no pazneny 7
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS
bu6nmoreka [JOK
https://m.edsoo.ru
5.1 [Tnactmaccer. Kayuyku. Bomokna 4
bubanorexa POIII
https://resh.edu.ru
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourposbnbie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH bubnnoreka [JOK
1.1 u [lepuoauueckas cucTeMa XUMHUECKHX 4 https://m.edsoo.ru
anemenToB 1. 1. Menaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 9 bubnuorexa POIII
' BeIIECTB https://resh.edu.ru
bu6mmoreka [IOK
1.3 XUMHYECKUE PEAKIIUU 13 1 1
https://m.edsoo.ru
Hroro mo pazueny 26
Pa3nes 2. Heoprannueckasi XuMust
bu6mmorexa [IOK
2.1 Mertamibl 13 1
https://m.edsoo.ru
bubnuotexa POIII
2.2 Hemeramner 22 1 1 https://resh.edu.ru
2.3 CBs13p HEOPTaHUYECKUX U OPraHUUECKUX S) 1 bubnuoreka [IOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

BCIICCTB

https://m.edsoo.ru

Wroro no pazueny 40
Pa3zgen 3. XuMus 1 ;KU3HL
bubmuorexa [JOK
https://m.edso0.ru
31 XUMHUA ¥ KU3HD 2
bubanoreka POII
https://resh.edu.ru
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Xumus 10 knacc: yuebuuk qus OO: O.C.I'abpuensn, U.I'.Octpoymos, C.A.Cnaukos,
A.H.JIeBkuH. — Mocksa: [Ipocsemenne, 2021.

2. Xumus 11 knace: yueonuk s OO: O.C.I'abpuensn, U.I'.Octpoymos, C.A.Cnankos,
A.H.JIeBkuH. — Mocksa: [Ipocsemenue, 2021.

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

1. Xumus. [lnanupyemsie pesynpraThl. Cuctema 3aganuil. 8—9 kiaccel: nocodue ams
yuuTenen odmeoOpazosar, yupexxaenuit / A. A. Kasepuna, P. I'. iBanosa, /1. 1O.
Ho6potun; nox. pex. I'. C. Kopanepoii, O. b. JlorunoBoii. — M.: IIpocsemenue. — 2013. —
128 c.
2. Xumus. Temarnueckuii KOHTpoIb. 8—9 kimaccwl / A. A. Kaepuna, I'. H. Moiuanosa, M.
I'. Cuactuna. — M.: HaunonansHnoe obpaszosanue, 2022. — 160 c. (®PI'OC. Tematuyeckuit
KOHTPOJIb).
3. Ho6potun JI. FO. Konrponupyroras ¢yHKIHS MKOJIBHOTO XUMHUYECKOTO IKCIIEPUMEHTA
/I Xumus B mkoite. — 2017. — Ne 3.
4. Epeirun J1. I1., lumxun E. A. Meronuka pemieHus 3a1ad 1o XuMuu: yue0, mocodue Jyis
CTYZICHTOB TIe/l. UH-TOB 10 Onoi. u xuM. crell. — M.: [Ipocsemenue, 1989. — 176 c.
5. 3notHuKOB D. I'. XuMu4eckuil 3kCiepuMeHT Kak crerupuieckuii Mmeron ooydenus //
ITepBoe cenTsiops. — 2007. — Ne 24,
6. MomuanoBa I'. H., Cuactuna M. I'. KosnuecTBeHHBIE OTHOLIEHUS B XUMHUH // XUMUS 1T
mKoIbHUKOB. — 2020. — Ne 4.
7. O6mas metoauka oOydenus: xumuu B mkose / P. I'. UBanosa, H. A. 'opoauinosa, /1. 1O.
Ho6potuH u np.; mox pen. P. I'. Usanosoit. — M.: JIpoda, 2008. — 319 c. (Poccuiickas
akajzeMust oopazoBanus — yuutento). A.A. Kasepuna, P.I'. IanoBa. I'n. HopmaTtuBHas 6a3a
XUMHUYECKOT0 00pa3oBaHMs B CpeHEN IIKOIIE.
8.Xumus. Penienre 3aanunii MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH.
Kaxk momyunts makcumanbabiid 6aywt Ha EI'D: yue6, mocobue / A. A. KaBepuHa,

I'. H. Monuanosa, H. B. CBupunenkosa, C. B. CraxanoBa. — M.: Untennexr-Lientp,
2015.-216 c.



NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

Ypox (POIII) https://resh.edu.ru

VYpok (Hcmopran) https://nsportal.ru

(AKumacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[pesenrarust (Mudoypok) https://infourok.ru
bubaunorexa [IOK https://m.edsoo.ru

[Mpesenranus (3uanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

VYpok, npeserraruu:https://multiurok.
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