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MNOSCHUTEJIbBHAS 3AIIMCKA

[IporpamMma no xMMHM Ha YpOBHE CpelHEro oo1ero oopazoBanus pazpadoTaHa Ha OCHOBE
®enepanpHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanmnu B Poccuiickoit Denepanum,
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHs (enepalbHOW 00pa30BaTEIbHOM MPOrPaMMBbl CPETHETO
obmrero o6pasoBanus (POIT COO), mpencraBieHHbIXx B DeaeparbHOM TOCYIapCTBEHHOM
oOpazoBatenbHOM cTanaapre COO, ¢ yuérom Konuenuuu npenonaBanus ydeOHOTO IMpeaMera
«XuMus» B 00paszoBaTenbHbIX opraHuzanusx Poccuiickoit denepauuu, peaau3yrOmUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMBbl, ¥ OCHOBHBIX IOJOXEHUH «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccwiickoit ®enepanmu Ha mnepuox g0 2025 roma» (Pacmopspkenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOoTKe MpOrpaMMbl IO XHUMHH, K OIpPEIeIICHUI0 o0mei
cTpaterul 0OydeHHsl, BOCIIUTAHHUS U PA3BUTHS OOYJAIONIMXCSl CPEACTBAMHU YI€OHOTO TpeaMeTa
«Xumus» s 10-11 ximaccoB Ha 0a30BOM ypOBHE COCTABHIJIM KOHIIENTYAJIbHBIC TTOJOKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeNiell, CcOoJepaHus, pe3yJbTaToB OOy4YeHHS WU
TpeOOBaHMIA K YPOBHIO MOJTOTOBKH BHIITYCKHHKOB.

Xumuyeckoe 00pa3oBaHue, TIOJy4aeMO€ BbIIYCKHMKaMH  0oOlieo0pa3oBaTeabHON
OpraHu3aliy, SBISETCS HEOThEMIIEMOHW YacThio HX oOpasoBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONIMM JTAllOM pPEANM3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX MEIOCTHONH CHCTEME XHMHYECKOro 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TIPUPOJIBI, (POPMUPOBAHKSI MHPOBO33PEHHSI M OOIIEH KyabTYphI
YeJoBeKa, a TaKKe OHKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBI0 H
NpUPOJHON cpene. Peanmsyercs xuMudeckoe oOpazoBaHHe OOYJarONIMXCsl HA YPOBHE CPEIHETO
ob1rero ob6pa3oBaHusl CpeACTBAMU y4eOHOTO TpeaMera «XUMUsS», COJEpKaHHe U TOCTPOEHHUE
KOTOPOTO OMNpEIeNieHbl B IMPOrpaMMe MO XHMHUHU C Y4YETOM CIEHU(PUKH HAyKH XHUMUH, €€
3HAYCHUS B MIO3HAHUH MPUPOJIBI U B MATEPHAIHLHOM )KM3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX
1eNeil ¥ MPUHIUIIOB, XapaKTepPHU3YIOINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEITHETO OO0IIero
oOpazoBanus B Poccuiickoit denepanuu.

XuUMUS KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0COOYIO POJIb B COBPEMEHHON
[UBWIIM3ALNY, B CO3JJAaHMH HOBOW 0a3bl MaTepHabHOW KylnbTypbl. OHa BHOCHT CBOH BKJIJ B
(dbopMHEpOBaHKE PAIIMOHAIILHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHUE I[EIOCTHOTO MPEACTaBICHUS
00 OKpY)XaroIeM MUpPE KaK O e€IUHCTBE MPUPOJIBI U YEI0BEKa, KOTOpoe (OPMHUPYETCS] B XUMUHU
Ha OCHOBE MMOHMMAaHHS BEUIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHPA, OCO3HAHUS B3aUMOCBS3H
MEX]Ty CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMHU 00JIaCTSMU IPUMEHECHUS.

TecHO B3aWMOJEHCTBYSI C JPYIHMH €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOHN KYJIbTYpbl, HEOOXOJAWMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaXJ0ro wieHa oOmecTBa. COBpeMEeHHas XUMUSI KaK HayKa CO3HJaTeNlbHasl, KaKk HayKa
BBICOKMX TEXHOJOTHH HampaBlieHa Ha PEIICHHE III00ATbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJOTHYECKON O€30MacHOCTH U
OXpaHBbI 3/I0POBBSI.

B coorBercTBMM ¢ 0OOmIMMHM LENSIMM M IPUHLKNAMU CPEIHEro OOIIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi yPOBEHD M3Y4CHHSI) OPUSHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO TOJrOTOBKY OOYyYaromuxcs, HEOOXOAMMYIO UM ISt
BBIPA0OTKH MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIIOYCHUS B JKU3Hb COIIMYMA,
MPOJOJDKEHHS 00pa30BaHuUs B pa3IMUHBIX 00J1aCTsAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBnsomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas
xumus» 1 «O01as 1 HeopraHMYEcKasi XUMHS», OCHOBHBIM KOMIIOHEHTOM COZAEPIKaHUS KOTOPBIX



SIBJISIFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPraHMUYECKOH XMMUH (C BKITFOUCHHEM
3HAHWI U3 OOIIeH XUMHH) U OpraHMYecKoi XuMuu. POopMHUpPOBAHUE TAHHON CHCTEMbI 3HAHUMN
IpU W3YYEHHUU NpeaMeTa O0O0ecleyuBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOT0oOpa3us
BEIIECTB Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa coaepx)aHus KypcoB — «Opranudeckas XuMusi» U «O011ast 1 HeopraHudeckast
XUMHS» chOpMUpOBaHa B MPOTrpamMMe MO XMMHM Ha OCHOBE CHCTEMHOTO IMOJAX0/1a K U3yYEHUIO
yueOHOro marepuana U OOYCJIOBJI€HAa HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OnpeAeNEéHHbIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYeCKON XHWMHUU BEILIECTBa
paccMaTpUBAIOTCA Ha YPOBHE KJIACCUYECKON TEOPUM CTPOCHUS OPraHMYECKUX COEIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEJICTaBICHUM O CTPOEHUU BEIIECTB.
Ceenenusi 00 u3ydyaeMbIX B Kypce€ BEILECTBax JArOTCSl B Pa3BUTHH — OT YIJIEBOJOPOIOB /0
CIIOXHBIX OMOJIOTHYECKH AaKTHBHBIX COEAMHEHUHA. B Kypce opraHuueckoil XMMUU MOIY4arOT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOrO 0OIIero o0Opa3oBaHus I€pBOHAYaJIbHBIC
MIPEJICTaBJICHUS] O XUMUYECKON CBS3H, KJIAaCCU(PUKAMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKINU.

[lox HOBBIM YrjoM 3peHus B IpeaMere «XuMmus» 0a3z0BOro ypoBHS paccMaTpUBAETCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETHUECKUH MaTepuan u
(akToJIOrMUecKre CBEJCHUS O BEUIECTBAX W XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XMMHUs» 00ydaroIuMcs MPeJOCTaBIsAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJIO0JIOTMYECKUX MMO3UIINH,
riy0’ke TMOHATh HMCTOPUYECKOE H3MEHEHUEe (YHKIUH 3TOro 3akoHa — OT oOoOmarouieit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE 0 XUMUUYECKUX PEAKIMSIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonmHsiercs B kypcax 10 wm 11 kjaccoB AneMeHTaMM — COJAEPIKaHHS, HWMEIOIIMH
KyJIbTYPOJOTHYECKMM M TNPUKIAIHONW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XMMHMHM C JpPYrUMH HayKaMM, pacKpblBalOT €€ pojib B I[O3HABATEIbHOM U
MIPaKTUYECKON JESTENIbHOCTH YEIO0BEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBa)KEHMsI K IpOLECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUUECKUX MPHJIOKEHUH XUMHUH, IOMOTAaOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAILUIO U MPUMEHATH €€ Ul MOMOJIHEHUs 3HaHUM, peIIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3aJad. B 1enoM conepikanue
y4eOHOTO npenMeTa « XUMHS» JaHHOTO YPOBHS U3yUCHHS OPHEHTHPOBAHO Ha (popMHpoBaHUE y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI JJISi TIOHUMAHUST (PHIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE €JMHCTBO HEOPIaHUYECKOTO M OPraHMYeCKOro MHUpPa, 00YCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOAHBIX SBJICHUMN MYTEM IKCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUUECKUMU MPEINOChUIKAMHY,
OCO3HAHHE POJIM XUMHUHU B PELICHUM IKOJIOTMYECKUX MpoOIieM, a Takke MmpodiieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPhs, CO3JJaHHsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHust 3amad4  BOCIUTAHUWS, PAa3BUTHS M COLHAIM3AIMH  OOYYaOLIMXCS
IPUHATBIE MPOTPAaMMOM MO XUMHUHU MOJXOAbl K OINPEAEICHUIO COJAEPKaHHA U IOCTPOEHUS
peaMeTa npeaycMaTpuBaroT (GOpPMUPOBAHME YHUBEPCAJIbHBIX YYEOHBIX NEHCTBHM, MMEIOIIHUX
0a30BO€ 3HAUYEHHUE I PA3IMUYHbIX BUJIOB JESITENbHOCTH. peLIeHUs Ipo0JieM, IOUCKa, aHATIU3a U
00paboTKH HHpOpMALMY, HEOOXOJUMBIX JJIsi MNPUOOPETEHHs OMNbITa IPAKTUYECKOW U
UCCIIEJIOBATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.



B npaxTuke npenogaBaHus XUMHUH Kak Ha ypOBHE OCHOBHOTO 0011ero 0Opa3oBaHus, TaK U
Ha YpOBHE cpeaHero oOmiero o0pa3oBaHUs, TMpPU  OMNpPENEICHUH  COJEpKaTelbHOU
XapaKTEePUCTHKU TIEJIeH H3yYeHHUs TMpeAMEeTa HaANpPaBJICHHUEM TIEPBOCTENICHHOW 3HAYMMOCTU
TPAOUIIMOHHO TpHU3HAETCA (POPMHUPOBAHHE OCHOB XHMHYECKOM HAyKH Kak o0nactu
COBPEMEHHOI0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEeSATENbHOCTH YEJIOBEKa U KaK OJIHOrO W3
KOMITOHCHTOB MHPOBOW KyIbTYyphl. C METOAMYCCKOW TOYKM 3PEHUS TaKOW TOIXOA K
OTIpeICNICHUIO LIeNIel N3YUeHUs IIPEeIMeETa SIBJISIETCS BIIOJIHE ONPABJAAHHBIM.

CormacHO JaHHOW TOYKE 3pEHUS TVIABHBIMHU IEJSIMH H3YYCHHS TpeaMeTa «XHUMHUS» Ha
6azoBom yporHe (10 —11 kJ1.) sIBISFOTCS:

dbopMHUpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHWM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSTHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TCOPUM XHWMHH, OCBOCHHEC SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYINIHOCTH JIOCTYIHBIX OO0OOIIEHNH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS;

dbopMHupOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHYCCKHUX PEAKIUi, HEeOOXOIUMBIX IS IPHOOPETECHUS YMEHHI OPUEHTUPOBATHCS B
MHUPE BEIICCTB M XUMUYCCKHUX SBJICHUH, UMEIOIIMX MECTO B MPUPOJIEC, B IPAKTHUECKON U
MMOBCETHEBHOM KU3HH,

pa3BUTHE YMEHHUH U CIHOCOOOB [JEATENbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHHEM XHMHUYECKOT0 JKCIEPUMEHTa, COOIIOJICHHEM IMpaBuil 0€30MacHOro
oOpalreHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepkarenbHasi XapakTepUCTUKA LIeJe U 3a7a4 U3ydyeHus MpeaMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MIPHOPHUTETAMHU
B cHUCTeMe cpemHero obmero oOpazoBaHusi. CerojHs B TPENOJIaBaHUM XHUMHUU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHCHTE COJIEpKaHus OOydeHws,
OpPUEHTHUPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0II€00pa3oBaTeIbHON  OpraHU3alluy,
BJIQJICIOIIETO HE HA0OpOM 3HAHWM, a (PYHKIIMOHAIBLHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSMHU aKTUBHOTO TIOJNYYCHHs 3HAHUH W NMPUMEHEHUS WX B PEATBHOW KXU3HU JUIS PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBiI3u ¢ 3TMM TpW W3YYeHHH TpeaMeTa «XHMHS» JIOMUHUPYIOIIEe 3HAYCHUE
MpUOOpETAIOT TaKKe IeJIU U 33/1a4H, KaK:

aganTamus  OOy4aromuXcsi K  YCIOBMSIM  JMHAMHYHO  Pa3BHBAIOIIETOCS  MHPA,
(GbopMHpOBaHNE WHTEIUICKTYaJIbHO PA3BUTOW JIMYHOCTH, TOTOBOW K CamMo0Opa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITCILHOMY TPUHSATHIO TPAMOTHBIX PEHNICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYAIOIIUXCSA KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIHH),
MMEIOIINX YHUBEPCATbHOE 3HAUCHHUE I PA3IUYHBIX BUIOB JCIATEILHOCTH: PEIICHUS MPOOIIeM,
MOWCKa, aHanmm3a W o00paboTku WHGOpMANUK, HEOOXOIUMBIX ISl MPHOOPETEHUsS OIbITa
NESTEIHbHOCTH, KOTOpasi 3aHUMAaeT BaXXHOE MECTO B MO3HAHWM XMMHH, a TaKXKE JUISl OLEHKH C
MO3UIINI IKOJIOTHYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHM3M YeJIOBEKa U IPUPOJIHYIO Cpeay;

pa3BUTHE MMO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaroumxcs: CIOCOOHOCTH CaMOCTOSITENIbHO INPUOOpETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUM C KU3HCHHBIMH NOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHBIE WH(OPMAITMOHHBIE
TEXHOJIOTUH JIJIs TIOWCKA U aHAJIN3a YIeOHOW M HAyYHO-TIOMYJISIPHOU HHPOPMAIIMH XUMUIECKOTO
COJIepKaHus;



(dbopMHUpOBaHHE U PA3BUTHE y 00YUAIONIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJTIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUH U TMIPOBEICHUN XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE Yy OOyYarommxcs YOKIEHHOCTH B TyMaHHUCTHYECKOW HAIPaBICHHOCTH
XUMHM, €€ BaXHOW poOIM B  pElIeHUH [I00aNbHBIX MHpoOJeM  palloHaIbHOIO
MIPUPOJIOTIONIE30BAHMS, TOTIOJIHEHHUSI YHEPTreTUYECKHX PECypCOB M COXPAaHEHUS IPUPOJTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHS K TPHUPONE H CBOEMY
3JI0OPOBBIO, & TAK)KE MPHOOPETEHHUS OIBITA MCIIOJIHF30BAHUS MMOJYIYCHHBIX 3HAHUHN NIl IPUHSTHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHHSIMU.

B yueGHOM mane cpemHero oOmiero o0pa3oBaHusl MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEJIMETHOMN 00sacTn «ECTeCTBeHHO-HAYYHBIEC TPEIMETHIY.

OOmiee ynciio 4acoB, OTBEACHHBIX Ul M3YYCHHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obiero obpasoBanus, cocrapiser 68 ugacos: B 10 kinacce — 34 yaca (1 gac B Henemo), B 11
kiacce — 34 vaca (1 vac B Hezelno).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA
Teoperuyeckne 0CHOBbI OPraHU4YeCKOH XUMMHU

[Ipeamer opraHn4eckoil XUMHUH: €€ BO3ZHMKHOBEHHE, PA3BUTHE W 3HAYECHHE B ITOJYYCHHH
HOBBIX BEIIECTB U MaT€pUANIOB. TeopHs CTPOEHNs Opranndeckux coeaquHenui A. M. bytiieposa,
e€ OCHOBHbIE MOJIOKEeHUA. CTpyKTypHble (OPMYJBI OpraHUYECKUX BellecTB. ['omosorus,
n3oMepust. XUMHYECKasi CBA3b B OPraHNYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBienue o kiaccupuKaluyd OpraHMYecKUX BemiecTB. HoMeHkaTypa opraHM4ecKHux
coeliMHEHUH (cUCTeMaTH4ecKas) W TPUBHAJIbHBIC HA3BaHUS BAKHEHIIMX MpPEICTABUTENCH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCIepUMEHTAIbHBIE METOJIbl M3Yy4YeHHS! BELIECTB U MX IPEBPALIECHUI: O3HAKOMIIEHUE C
oOpa3uamMu OpraHMYecKHX BEIIECTB U MaTepuaiaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEUIECTB, HaOJIOJEHUE U ONHMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPH HarpeBaHuu (IUIaBJCHUE, OOYTIIMBAHIE U TOPCHUE).

Yraesoaopoasl

AJNKaHBI. COCTaB W CTPOEHWE, TI'OMOJOTHYECKMM psa. Mertan m 3TaH — npocrenmmue
NPE/ICTABUTENIN aJKAHOB. (M3MYECKUE M XUMHYECKHE CBOMCTBA (peakuuu 3aMelleHHs |
rOpeHHsl), HaXOXKICHHE B TIPUPO/IE, IOITYYCHHUE U IPUMECHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psii. DTHIIEH U MPONUJIEH — HpocTeiline
NpPE/ICTABUTENIM AJKEHOB: (M3MYECKUE W XHMHUYECKHE CBOiicTBa (peakiMu THIPUPOBAHUS,
raJoreHUPOBAHUS, TUAPATAIMH, OKUCICHHS M MOJMMEPHU3AIIH), TOJYUYCHHE U IPUMEHCHHE.

Ankanuensl: Oyraauen-1,3 m mertunOyramueH-1,3: CTpoeHHE, BaKHEUIIHE XUMHYCCKHE
cBoiicTBa (peakuus mosumepusaiun). [lomydeHrne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUH psil. ALlETUIIEH — IPOCTEHIINIA
NpPE/ICTABUTENIb AITKUHOB. COCTaB, CTPOCHHE, (QU3MUYCCKHE U XUMHYECKHE CBOicTBa (peakiuuu
THPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIH, TOPCHUS), TIOyYCHUE U IPUMCHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (QHU3MYECKHE W XHMHYECKHE CBOWCTBA (peakiuu
raJOreHUPOBAHUS M HUTPOBAHHS), MOJYyYCHHE WM IMpPHUMEHEHUe. T01yon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmsa (peakyuu 2an02eHUPOBAHUs U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXAY  YIVIEBOJOPOJAMH,
MIPUHAJICKAMMH K pa3INYHbIM KJlaccaM.

[TpupogHBIE MCTOYHMKH YIIIEBOAOPOAOB. IIpHpomHbIN Ta3 W MONyTHBIE HE(TSHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mepepaOOTKH HE(TH: TEPErOHKA, KPEKUHT
(TepMUYECKHIA, KATATUTHYSCKHUI), THPOJK3. [IpoayKThl nepepaboTKi HeQTH, UX TPUMECHEHHE B
IIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroib U NPOAYKTHI €ro NepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJIbl M3YyYEHHMS! BELIECTB M MX IPEBPALIECHUI: O3HAKOMJIEHUE C
o0Opa3lamMu IU1acTMacc, KaydyykoB U pe3uHbl, Koyuiekuuu «HedTs» n «Yrosp», MoaenupoBaHue
MOJIEKYJ YTJICBOJIOPOJOB M TaJOTCHONPOM3BOJHBIX, MPOBEACHUE IPAKTHYECKOW pPaOOTHI:
MTOJTYy4YEHHUE 3TUIICHA U U3yYEHUE €TI0 CBOUCTB.

Pacuérnrie 3amaun.

Bbruriciienus o ypaBHEHUIO XUMHUUYECKON peakiu (Macchl, 00bEMa, KOJINYECTBAa HCXOIHOTO
BELIECTBA WM MPOJYKTa peaklUH IO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3
HCXO/THBIX BEIECTB WU MPOJIYKTOB PEAKIIUH).

Kuciopoacoaepskamme oprannyeckue Coe{uHeHHs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeTaHOA M 3TaHOJ: CTpPOeHue, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEakiMy C aKTUBHBIMH METasIaMHU, TaJOTeHOBOIOPOIAaMH, TOPEHHE),
IIpUMEHEHHE. BoIOpOIHbIE CBA3M MEXKy MOJIEKYJIaMHU COIUPTOB. JlelicTBME METaHOIA U 3TaHOJIA
Ha OpraHn3M 4YeJIOBEKA.




MHoOroaToMHble CHHUPTBHL. OTHWIEHIJIMKOJNb M TJUIEPUH: CTPOEHHE, (GU3HUECKue U
XUMHUUYECKHE CBOWCTBA (B3aMMO/ICHCTBHE CO MICIOYHBIMH METaJIaMHU, KAUeCTBEHHAs peaKius Ha
MHOTOaTOMHBbIC CHNUPTHI). JleliCTBHE Ha OpraHm3M denoBeka. [IpUMEHeHHWe TIIHIEpHHA |
STUJICHTJIUKOJIS.

DeHOJI: CTPOCHUE MOJIEKYNbl, (U3NUYECKHUE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHOoa.
[Ipumenenue denomna.

Anpnerunsl M kemowuwvl. DopManbpAerui, aueTalbJIeruja. CTpoeHue, (QU3NYecKue u
XUMHUUYECKHE CBOWCTBA (peakiMM OKHCJICHUSI M BOCCTAHOBJICHHUS, KAUYCCTBEHHBIC PEAKIIHH),
MOJIy4Y€HUE U MPUMEHEHHE.

OAHOOCHOBHBIE Mpe/eiabHble KapOOHOBBIE KHCIOTHl. MypaBbUHAas M YKCYCHas KHUCIOTHI:
cTpoeHHe, PU3MUYCCKHUE U XMMUYECKHE CBOMCTBA (CBOWCTBA, OOIIKE I Kacca KUCIIOT, PeaKIHsl
srepudMKaIMK), MOJIyueHHe U mnpuMeHeHue. CTeapuHOBas W OJICUHOBAs KHCIOTBI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa Kak COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBHE.

CrnoxHple >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpPONIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buosorndeckas posp )KUPOB.

VrieBoibl: cocTaB, Kiaccudukaius yrieBoaoB (MOHO-, M- W mojucaxapuabl). [oko3a —
MIPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (pU3HMYECKHEe W XUMHUYECKUE
cBoiictBa (B3ammoneiictBue ¢ ruapokcupom meau(ll), oxucieHue amMMHaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXEHHE TIIFOKO3bI), HAXOXJACHHWE B MPUPOJIE,
puMeHeHue, buonoruueckas poiib. dotocunres. GpykTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemmonos3a Kak NpupojHble noaumepbl. CTpoeHHe Kpaxmajia M ILEJUTIOJIO3bI.
dusnyeckre U XMMUYECKUE CBOICTBA Kpaxmaiia (THIpPOJIH3, Ka4eCTBCHHAS PEAKIUs C HOIO0M).

OKCHepUMEHTAJIbHBIE METOJIbl M3y4eHMs] BEIIECTB M UX IMPEeBpallleHUui: IpOBEIEHUE,
HAOJIOJICHNE U OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CHUPTOB, KAauyeCTBEHHBIE
peaKkiy OJHOATOMHBIX chupToB (okucieHue 3TaHona okcuaom wmeau(ll)), MHOroaTOMHBIX
cniupToB (B3ammojeiictBue rmiepuna ¢ rugpokcugom meau(ll)), ambperumoB (okucieHue
aMMuauHbIM pacTBopoM okcuaa cepeopa(l) u ruapokcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEACHHE TMPAKTHUYECKON pabOThI. CBOWCTBA pacTBOpa YKCYCHOMU
KHCJOTHI.

Pacuérnbie 3anaun.

BhrurcieHus: o ypaBHEHUIO XUMHUUECKON peakiu (Macchl, 00bEMa, KOJINYECTBAa HCXOIHOTO
BELIECTBA WM MNPOJYKTAa pEakUUM IO HU3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO W3
UCXO/IHBIX BEIICCTB WM MPOJIYKTOB PEAKIIUH).

A3oTcoepKale OpraHndeckiue COeqUHEHMUS.

AMHHOKHCIIOTHI Kak am(oTepHble OpraHnYecKue coenuHeHus. Ousnyeckne M XUMHUYECKHE
CBOWCTBA aMHUHOKHUCIOT (Ha mMpuMepe TIIHMIKHA). buojornveckoe 3Ha4YeHHWE AMHUHOKHUCIIOT.
Ilenrtnael.

benkn kak NpupoHBbIE BBICOKOMOJIEKYNIpHbIE coenuHeHus. llepBuuHas, BTOpHUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OENKOB.: TUJIPOJM3, JI€HATypauus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCHEpUMEHTAIbHbIE METOJIbl U3yY€HHUS BEIIECTB W HX IPEBpALEHUM: HaOM0JeHHE U
ONMCaHWE JEMOHCTPALlMOHHBIX OIIBITOB. JeHaTypauus OEJKOB IpU HarpeBaHUM, IBETHBIE
peakuuu OEIKOB.

BbicokomoiiekyJisipHbIe COeIMHEeHUS

OcCHOBHbIE TOHSTHUS XUMHH BBICOKOMOJIEKYISPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluu, CpeaHssl MoJeKyiaspHas macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U TTOJTMKOHIEHCALIMSL.

OKCIepUMEHTAJIbHBIE METOJIbl M3YyYEHHMS! BEUIECTB M MX IPEBPALECHUI: O3HAKOMIIEHUE C
00pa3LaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4dyKOB.

MexnpenMeTHbIE CBA3H.



Peanmzanus MexXmnpeaMeTHBIX CBsI3eH NpH M3ydeHHWH opranmdyeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHbBIX MOHSTHUM, TaKk W
MOHATHH, SABJISIOUUXCA CUCTEMHBIMU JUIS OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHSA. SBJICHWE, HAy4dHbIH (PakT, THMOTE3a, 3aKOH,
TEOpUs, aHaju3, CHUHTE3, KiIaccupuKalys, TIEePpUOJAUYHOCTh, HaAOIIOJEHNE, U3MEpPEHHE,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®duzuka: MaTepusi, HEPIHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUYECKUN YPOBEHb,
BELIECTBO, T€J0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, (PU3UYECKUE BEJIMYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BelIECTB B Opranusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIKH, YTICBOIbI, KUPbI, (HEPMEHTHI).

I'eorpadus: MuHepasnbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMBbIE, TOIIMBO, PECYPCHI.

TexHoorus: MUIIEeBble MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHUSI, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHUUECKUE MpernapaThl, MATEpHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUSA
Teopernyeckne 0CHOBbI XMMUM

Xumudeckuii  ameMeHT.  AtoMm. Sapo aroma, wm30TOmBI.  DJEKTpPOHHAs  000JOYKa.
DHepreTyeckre ypOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- 3geMeHThl. OCOOECHHOCTH
pacrmpeiefieHds AJIEKTPOHOB IO OpOUTaIsiM B aroMax dJEMEHTOB TEPBBIX UYETHIPEX TMEPUOIOB.
DNeKTpOHHAIKOH(PUTYpaITHsI aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuoandeckas cucrema xumuueckux anemenToB 1. . Menneneena.
Cesa3p  mepuomuyeckoro 3akoHa W l[lepuoawdeckoil CHCTEMBI XHMHUYECKMX dJeMeHToB [l.
N. MenzeneeBa ¢ COBpEMEHHOM TEOPHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHCHHS CBOMCTB
XUMUYECKUX JJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBHIX M CJOXKHBIX BEIIECTB MO Tpymmam u
nepuoaaM. 3HaueHue MePHOIUIECKOTO 3aKOHA B PAa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMUYECKast CBsI3b. BUIbI XMMHUYECKOM CBsI3M (KOBaJCHTHAS HEMOJISPHAS
U TIOJSPHAs, HWOHHAs, MeTaUIMYecKas). MexaHH3Mbl 00pa30BaHUsS KOBAJIEHTHOM XHMHUYECKOMN
CBsI3M(0OMEHHBIN u JIOHOPHO-AKI[CTI TOPHBIN ). Bonopoanas CBS3b. BanentHoCTS.
DNeKTpoOTpUIIATeTbHOCTE. CTeneHb OKuciieHns. VIOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MONEKyIApHOTO W HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEmIETOK. 3aBUCHUMOCTh CBOWCTBAa BENIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsitTue o aucnepcHeix cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas moJist
BEILIECTBA B PACTBOPE.

Knaccudukanus weopranmueckux coeauHeHuid. HomeHkIaTypa HEOpPraHMYECKHX BEIIECTB.
['eneTnueckast cBsI3b HEOPraHMYECKUX BEUIECTB, MPUHAIICKAIIMX K Pa3JIMYHbIM KJIaccaM.

Xumuueckas peakmus. Kiaccudukanuss XAMHUECKHMX peakiuii B HEOPraHWYeCKOW U
OpraHWYECKONW XWMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHsI W TPEBpAICHUS
SHEPIUU MMPU XUMHYECKUX PEAKIIUSX.

[TonsiTue o aucnepcHeix cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 1o0Jist
BEIIIECTBA B PACTBOPE.

Knaccudukanuss Heopranmdeckux coeauHeHuil. HomeHknaTypa HEOpPraHWYECKHX BEILECTB.
['eneTnueckast cBsI3b HEOPraHMYECKUX BEUIECTB, MPUHAICKAIIMX K PA3JIMYHBIM KJIaccaM.

Xumpnyeckass peakuus. Krnaccuduxamuss XUMHUYECKHMX peakUUidl B HEOPraHUYECKOM U
OPraHWYECKOW XUMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHsI W TPEBpAICHUS
SHEPIUU NMPU XUMHYECKUX PEAKIIUSX.

DKCHEpUMEHTAIBHBIC METOJIBI M3YYCHHS BEIIECTB M MX MPEBPAIICHUN: JTEMOHCTpaIUs TabIuIl
«Ilepunoanueckass cucrteMa xuMuueckux jsyemeHtoB [[. WM. MeHnneneeBa», u3ydeHHEe MoJAeNei
KPUCTAJUTMYECKUX PEMIETOK, HAOII0IeHNE



U OTIMCAHUE JEMOHCTPAI[MOHHBIX U Ja00PaTOPHBIX OTBITOB (Pa3iokKeHUEe MEPOKCHIA BOJAOPOIA
B IPHUCYTCTBUU KaTalu3aTropa, OIpEJEeIeHUe Cpeabl pPACTBOPOB BEIIECTB € IOMOIIbIO
YHHUBEPCAJILHOTO WHAWKATOPA, PEaKIMM HMOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOW padOThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XMMHUUYECKOMN peakLnm».

Pacuérnrie 3amaun.

Pacuétpl mo ypaBHEHMSIM XHUMHYECKHUX PEaKLUUW, B TOM YHCIE TEPMOXHUMHUYECKHUE PaCUETHI,
pacy€Thl ¢ UCTIOIH30BAHNEM TTOHITHS KMACCOBAS OISl BEIIIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. [Tonoxkenne HemeramwioB B llepuoanueckoi cucteMe XUMUYECKHX 3JIeMEHTOB /l.
. MenneneeBa M 0COOCHHOCTH CTpOEHHs aTtoMoB. @DOU3MYECKHE CBOWCTBA HEMETAJUIOB.
Asorpornus HeMeTa/utoB (Ha puMepe KUCIIopoia, cepbl, ocdopa u yriaepoaa).

XUMHUECKUE CBOMCTBA BaKHEHITUX HEMETAUTOB (raJloreHoB, cephl, a3ota, Gocdopa, yriaepoaa
W KpEeMHHS) W WX COeOWHEHHUH (OKCHIOB, KHCIOPOICOACPKAIIMX KHUCIOT, BOJOPOJIHBIX
COCIMHECHUH).

[IpruMmeHeHne BaXKHEUIIMX HEMETAIJIOB U UX COCAUHEHUN.

Meramibl. [lonoxenue meramwioB B [lepmonuueckoit cucreme Xxumudeckux ieMeHToB J[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJISKTPOHHBIX O000J0YEK aToMOB MeTauioB. QOmme
¢uznueckue cpoiictBa MeTawioB. CIiaBel METAIOB. DJIEKTPOXUMHUUYECKUH DSl HampsKeHUH
METaJIJIOB.

XUMHUECKUE CBOMCTBA BaXHEHIIMX METAUIOB (HATPHM, KalWi, KaJbI[Ui, MarHui, aTlfOMUHUH,
[IUHK, XPOM, XKeJIe30, ME/Ib) U UX COCIUHCHUH.

O61ue cnoco6bl Moay4YeHus MeTauioB. [IpuMenenne MeTaioB B ObITY U TEXHUKE.

DKCHepUMEHTAIBHBIE METOJbI M3yYEHHUs BEIIECTB M MX IMPEBPAIICHUI. M3yYeHHE KOJUICKIIUU
«MeTasibl U CIJIaBBI», 00PA3I0B HEMETAIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HaOI0IeHne 1
OIHCaHKUE IEMOHCTPAIMOHHBIX U JTa00PaTOPHBIX OMBITOB (B3aUMOICHCTBHE TMIPOKCHIA ATFOMUHHUS
C pacTBOpaMH KUCJIOT U IIEI0Yeii, KaueCTBCHHBIE PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3a1aum.

Pacuéter maccrel BemecTBa nin 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACcCE WU
00BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, pacuéTsl Macchl (00bEMa, KOJIUYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIHH, €CIIH OHO M3 BEIICCTB UMECT MPUMECH.

XuUMUA U 5KU3Hb

Ponp xumum B oOecriedeHUH HKOJIOTHMYECKOM, SHEPreTHYECKOW W MHINEBON Oe30MMacHOCTH,
pa3BUTHU MeTUITMHEL. [IOHSITHE 0 HAyYHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBiaenuss 06 OOMMX HAYYHBIX MPUHIMIIAX TPOMBIIIICHHOTO TOJYYEHHUs BaKHEHIIMX
BEIIIECTB.

UenoBek B MHpE BEIIECTB W MaTEPHAIOB. BaXKHEHINIME CTPOUTEIBHBICE MaTEepUab,
KOHCTPYKITMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuajbl Ui JJIEKTPOHUKH,
HaHOMaTEPHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YA0OPCHHUS.

XuUMHS ¥ 3I0POBhE YETIOBEKA: MPaBUIa UCIIOIB30BAHMS JICKAPCTBEHHBIX MIPENapaToB, MpaBuiIa
0€30TacHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBON XUMUHU

B TTIOBCEAHECBHOMN KU3HMU.

MexKnpeIMETHBIC CBSI3H.

Peanuzanus MexXmpeaMETHBIX CBSI3EH MpU M3ydeHWU OOIIeld W HeopraHudeckod xumuu B 11
KJIAaCCE OCYIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUN, TaK U
MTOHATHUH, SBIISIOMIMXCS CUCTEMHBIMHU TSI OTJAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TMOHATUS. HAyYHBIM (hakT, THUINOTE3a, 3aKOH, TEOpHsl, aHAJM3,
CUHTE3, KiaccupuKanus, TMEePUOJUIHOCTh, HAOMIOEHNUEe, HKCIIEPUMEHT, MOJCIHPOBAHHUE,
U3MEPEHUE, SIBJICHUE.

dusnka: Marepus, JHEPrus, Macca, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYeCKHd YpOBEHB, BEIIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PM3MUECKUE BETUIMHBI U €UHUIIBI X U3MEPEHUSI, CKOPOCTb.




buonorus: knerka, opranusm, 3Kkocuctema, ouocdepa, MaKpo- U MUKpPOIJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHu3Me.

['eorpadust: MuHeEpalibl, FOpHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE€, TOIUIMBO, PECYPCHI.

Texnosorusi: XxuMHu4yeckas MHPOMBIIUIEHHOCTb, METAJUIyprus, HPOU3BOJICTBO CTPOUTEIbHBIX
MaTepHUaloB, CEIIbCKOXO35IIICTBEHHOE IIPOU3BO/ICTBO, MUIIeBast IIPOMBIIIJIEHHOCTD,
(dapmarieBTHYECKasl MPOMBIIIIEHHOCTb, ITPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INTPOI'PAMMBbI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJabTaTaM OCBOCHHS OOYJarOIIUMUCS
OporpaMM CpefHero oo0Iero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeToanyeckoii OCHOBOM [yl pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
MpOrpaMM CPEIHETO O0IIero 00pa3oBaHMs SBISETCA CUCTEMHO-ACATEIPHOCTHBIN TTOIXO/I.

B cootBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMSA npeaMmeTa «XHUMHSI» Ha YpPOBHE CpelHero ooOmero o0pa3oBaHUs
BbIJICJICHBI CIIEIYIOIINE COCTABIISIFOIINE:

OCO3HaHWE OOYYAIOIIMMHCSI POCCUUCKONW TPaXIAHCKOW HMICHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHUIO;

HaJM4ue MOTHUBALIMM K 00YUEHHUIO;

LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HayKH XUMUU,;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCSI B CBOEH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHU, MPUCYLIUMHU LIEJOCTHOM CHCTEME XHMHYECKOIO
o0paszoBaHus;

HaJM4ue TPAaBOCO3HAHMSI HKOJIOTMYECKON KyIbTypbl M CHOCOOHOCTM CTaBUTh LIENU U
CTPOWTH KU3HECHHBIE TIAHBI.

JInuHOCTHBIE pE3yabTaTbl OCBOCHMS MpeaMeTra «XHUMHS» JOCTUTaloTCs B EIUHCTBE
yueOHOM M BOCIUTATENIbHON JAEATEIbHOCTH B COOTBETCTBUHM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH U UJ€alaMH POCCHUICKOTO
IpaXXIaHCKOro 0O0IecTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMHM U NPaBWJIAMHU IOBEACHUS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU 00Yy4aroIuXcsl.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MpeaMeTa «XHMHUS» OTPaKalT CHOPMHUPOBAHHOCTD
OMbITa IO3HABATEIIbHOM M MPAKTHUYECKON JESITENbHOCTH OOYydYalolUXcs M0 pealn3aluu
MIPUHATHIX B O0ILIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHMA:

0CO3HAHMS 00YJAIOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAKCHHUS K
3aKOHY U MPaBOMNOPSAKY;

MIPEJICTABICHUS] O COLMAIbHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTENLHOCTHU IPU CO3/AaHUU YYE€OHBIX NMPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENbHbIX 3a/1a4, BHIITOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCcOOHOCTH TIOHUMATD U IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI JPYTUX
IIPY aHAJIU3€ PA3IMYHBIX BUI0B YUEOHOU JEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSL



[IEHHOCTHOTO OTHOIIICHUS K HMCTOPUYCCKOMY M HAYYHOMY HACICIHWIO OTECYCCTBCHHOM
XUMHH;

YBa)KCHHSI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUICCKOTO MPUMCHEHHS
XHMHH, OCO3HAHHUS TOTO, YTO JOCTH)KCHHS HAyKH €CTh PE3YJIbTAT JIUTSIBHBIX HAOIIOICHHUIA,
KPOTIOTJTMBBIX 3KCTIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO TPY/Ia YIEHBIX U TPAKTUKOB;

WHTEpeca ¥ I[IO3HABATCIIBHBIX MOTHBOB B TIIOJYYCHHHW | IOCICIYIONIEM aHAJN3e
WH(OPMAIIHH O MTEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOMW OTECYeCTBEHHOW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, 3THICCKOTO ITOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XUMHUYCCKHUMH SIBJICHUSAMHU, H
IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh HA MOpPATHHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHUE W TIOCTYIIKM CBOMX TOBAPHUIICH C TIO3MIIHMA
HPABCTBEHHBIX U ITPABOBBIX HOPM H OCO3HAHKE TOCIICACTBHIA ITUX MOCTYIIKOB,;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 370poBOTO U 0Oe€30macHoro olpa3a >KHU3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PH3HUYECKOMY U TICHXUICCKOMY 3JI0POBBIO;

coOJI0/IeHNsT TpaBWJI O€30MacHOTO OOpaIIeHusi C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATEIIBHOCTH;

MOHWMAHHUS [IEHHOCTH TMPAaBWI WHIUBUAYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MTOBE/ICHUSI B CUTYAIIUSAX, YTPOXKAIOIINX 37J0POBBIO M KU3HHU JTFO/ICH;

OCO3HAHMS TMOCIEACTBUI W HENPHUATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOICHUS alKOTOJI,
HApKOTUKOB, KypEeHHUSI);

5) Tpy/10BOro BOCTIMTAHUSI:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIICIOBATEIBCKONW  JIEATEIIBHOCTH,
OOIIECTBECHHO TIOJIC3HOM, TBOPUECKOM U IPYTUX BUAAX JICATEITHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUW MPAKTHYESCKUX 337ad COMUATHHOM
HampaBJIeHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHUYCCKOMY H3YYCHHIO MPO(ECCHil pa3InIHOTO poJia, B TOM YHCIIEC HA
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUHU,

YBOXCHHSI K TPy, JIOASIM TPYyIa U pe3yIbTaTaM TPYAOBOU JACSTEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWUBUIYaTbHOW TpPaeKTOpHH OOpa3oBaHMS,
Oyaymieit mpodeccuu M peanu3anui COOCTBEHHBIX KU3HCHHBIX IUIAHOB C YYETOM JIMIHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MIOTPEOHOCTEH 00IIeCTBa,

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS:

9KOJIOTHYECKHU TIeJIECO00PA3HOT0 OTHOIICHUS K MPUPO/JIE, KaK HCTOYHUKY CYIIECTBOBAHHUS
KU3HU Ha 3emJIe;

MOHUMAaHMSI TII00ATBHOTO XapakTepa YKOJOTUICCKUX TPOOJIeM, BIUSHUS YKOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEBI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUS BOIIPOCOB
PaIMOHATILHOTO MTPUPOIOIIOJIE30BAHHS;

AKTUBHOTO HETIPUATHUS JCHCTBHUH, MPHHOCSIINX BpPEI OKPYXKAIOIICH MPHPOIHON cpere,
YMEHHS TPOTHO3HPOBATh HEOIATOTPUATHBIC YKOJIOTHYCCKHE MOCICICTBUS NPEIIPHHAMACMBIX
JNEUCTBUN U NPEAOTBPAILATH UX;

HAIAYUS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, AKOJIOTHYECKOW KYIBTYPHI, OIBITA
JCSITETLHOCTH ~ DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B
MM03HABATEIIHPHON, KOMMYHUKATUBHOW U COIMAIILHOW MPAKTUKE, CIIOCOOHOCTH U YMEHUST aKTHBHO
MPOTHUBOCTOSATH UICOJIOTHH XeMOo(oOuH;

7) HEHHOCTH HAYYHOr0 MO3HAHMS:

C(OPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBCHHOM MPAKTUKH;



MOHUMAaHUS crenuuKd XMMUM Kak HayKH, OCO3HaHHUA €€ poju B (HOpPMHUPOBAHHUH
PalMOHAJILHOTO HAYYHOI'0 MBILUIEHHMS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHHS 00 OKpYyKaroleM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEIOBEKA, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH u
pelIeHnH MpoOsIeM COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUH JJIi COBPEMEHHOM LMBUIM3ALMU. B €€
I'YMaHUCTUYECKOW HAINpaBJICHHOCTH U BaKHOW POJM B CO3/JaHHMU HOBOW 0a3bl MaTepuUaIbHOMN
KYJIBTYpbI, pELIEHUH I100aJIbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM M HKOJOTMYECKO Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrevyeHny yCIOBUM YCHEIIHOTO TPYyla U SKOJIOTMYECKU KOM(POPTHON KU3HU KaXKIOro djieHa
oOmrecTBa;

€CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH. IOHUMAaHHUsS CYIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS JIs
aHaiu3a U OOBSICHEHHUs SIBJICHHM OKpPYKAIOLIEro MHUpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUsI JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYyYHbIX (DAKTOB ¥ MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYyYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHHs IpobiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HEIpPEpPhIBHOMY OOpa30BaHUI0 M CcaMOOOpa3oBaHUIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUH 1O XUMHHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOEHHOCTAM Tpyla B pasiIMyHBIX cdepax mnpodeccuoHaTbHON
JeSITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaTbl OCBOCHMS Yy4eOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpenHero oOmiero 00pa3oBaHus BKIIOYAIOT!

3HaYMMBbIE NI (OPMHPOBAHMS MHUPOBO33PEHHUST OOYJAIOIIUXCS MEXKIUCIUILTTHAPHBIC
(MeXIpeaMeTHbIe) 00IeHAYYHbIC TOHSATHS, OTPAXKAIOIINE IIETIOCTHOCTh HAYYHOI KapTUHBI MHPA
U Ccre(HKy METOI0B MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusl, BEIIECTRBO,
SHEPTHs, SBJCHUE, MPOLECC, CUCTEMa, HAayYHBIH (haKkT, MPHUHIMI, TUTOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpH s, UCCIIe0BaHKe, HAOIIOICHHEe, H3MEPEHHE, SKCIICPUMEHT U JAPYTHUE);

YHUBEpCaJbHblE  y4eOHble  JIeHCTBUS (mo3HaBaTeNbHBbIE, KOMMYHUKaTHBHBIE,
perynsatuBHbIE), oOecrneunBaromue (GopmMupoBaHHe (DYHKIMOHAIBHOW TPAaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMH 00Yy4aroIuxcs;

CHOCOOHOCTh ~ OOy4aroImMXCS  HCHOJIb30BaThb  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHMBEpCaJbHble Yy4ueOHbIE ACWCTBUA B I03HABATEIbHOW U
COLIMAIbHOM MTPAKTHKE.

MertanpeaMeTHbIE pe3yJabTaThl OTPaKAIOT OBJIAJCHUE YHUBEPCAJIBHBIMU Yy4e€OHBIMU
[I03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYIATUBHBIMU JAEHCTBUSIMM.

OgiajeHHe YHUBEPCAJIbHBIMH YUeOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU

1) 6a30BbIe JIOTHYECKHE JeCTBHUS

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aAKTyaJU3UpOBaTh NpoOJEeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpEENATh LEIU JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX JIOCTHIKEHMS,
COOTHOCHTB PE3YJbTAThI IEATEIBHOCTHU C MIOCTaBICHHBIMU LIEISMU;

UCII0JIb30BAaTh IPHU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACNATH
XapakTepHble MpPU3HAKKM TOHATHUM W YCTaHaBIMBAaTh MX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHITHS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUU [Tl KIIACCU(PUKALIMM BELIECTB U XUMUYECKUX PEAKIIMH;

YCTaHaBJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEX/y U3Yy4aeMbIMU SIBJICHUSIMH,



CTPOUTH JIOTHYECKHE paccyxaeHus (MHIYKTHBHbBIC, JCAyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBO/IbI M 3aKJIIOUEHUS;

NPUMEHSTH B MPOLIECCE MO3HAHUS, MCIOJIb3YeMbIe B XMMUU CHMBOJINYECKUE (3HAKOBBIC)
MO/IEITH, IPE0OPA30BhIBATH MO/ICIIbHBIC MIPEACTABICHHS — XUMUYCCKUT 3HAK (CHMBOJI) 3JIEMEHTA,
xuMuuyeckas ¢GopMyisia, YpaBHEHME XUMHUYECKON peakuuud — TMpH pPEIIeHUH Yy4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSITh HAa3BaHHBIE MOJENbHbIE MPEICTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLUH.

2) 6a30Bble HCCJIEIOBATEIbLCKHE IEHCTBHS:

BJIa/IETh OCHOBAMU METOJIOB HAYYHOT'O TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LE€IM M 3aJauyd HUCCIEIOBAHUS, HCIOJb30BATh IIOCTABJICHHbIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BOIPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
1 GOpMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIaIETh HAaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUA M NPOBEACHUS YUECHHUUECKHUX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMs HAOJII0JaTh 32 XOJ0OM MPOIECcca, CaMOCTOSTEIbHO
MIPOTHO3MPOBATh €ro pe3yibTaT, (QOpMYIHpPOBATH OOOOIIEHHWS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBaHUs, COCTABJIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMbBIT YYCHUYECKON MCCIENOBATEILCKOW W TMPOCKTHOW JIESITEIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY ITOMCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MMO3HAHUS.

3) padora ¢ uHpopMAaLHeEii:

OPHEHTHPOBATbCS B PA3IMYHBIX HUCTOYHHMKAX HMH(opManuu (HayqHO-MOMYJISIpHAsS
JUTEepaTypa XMMHYECKOTO COJCpXKaHWs, CIpaBOuYHbIE MMOcoOus, pecypchl HMHTepHera),
aHAJIM3UPOBATh HH(MOPMALIMIO PA3NIUYHBIX BUJIOB U (OPM NPEICTaBICHMS, KPUTHUUECKU
OILICHUBATH €€ JJ0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynmHpOBaTh 3ampockl W TPUMEHATH PA3JIMYHBIE METOIBl NpPU TIOMCKE W OTOOpe
nHpOpMaK, HeOOXOAMMOH JUTS BBITIOTHEHHUS YUeOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA,

IpUOOpPETaTh OMBIT KCIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHM U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHMAIBHYIO (GOpPMY MpecTaBieHus] HHPOpMALUK (CXEMBI,
rpaduKu, IMarpaMmbl, TaOJIHIBI, PUCYHKH U JPYTHE);

UCIO0JIb30BAaTh HAy4yHBIM fA3BIK B KadeCTBE CpeACTBa MpU paboTe € XUMHYECKOU
uHpOpMaIMel: MPUMEHATh MEKIpPEAMETHbIC ((U3UYECKHMEe M MaTeMaTHUYeCKHe) 3HAaKd |
CHUMBOJIBI, POpMYITBI, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJIITHOCTH.

OgiageHne YHMBePCAJIbHBIMH KOMMYHHKATUBHBIMM eHCTBUSIMHU

3a71aBaTh BOTPOCHI 110 CYIIECTBY OOCYK/JIa€MOW TEeMBI B XOJIe TUAJIOTA W/HIIM TUCKYCCHUH,
BBICKa3bIBaTh HUAEH, (OPMYIHpPOBATh CBOM TMPEUIOKEHUS OTHOCHTEIBHO BBIOJHEHHUS
MPEUI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEIbHOW AESTEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIIPU  BBIIOJHEHUM XUMUYECKOTO
AKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4a€MbIX BEILECTB,
peannzanuy y4eOHOro InpoekTa M (OpMYJIHpPOBaTh BBIBOJBI IO pe3yJlbTaTaM IpPOBEIEHHBIX
HCCIIEIOBAaHUM IMYTEM COIJIaCOBAHMS MO3ULMN B X0J€ 00CYX/I€HUs 1 OOMEHA MHEHUSIMHU.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTABHBIMY /1 CTBUSAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBISATH CBOIO IMO3HABATEIbHYIO JEATEIbHOCTD,
omnpezenss €€ LN W 3aJaud, KOHTPOJUPOBaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Ipe/ylaraeMplii aaropuT™M AEUCTBUN NMPU BHIIOJHEHUM YYEOHBIX M UCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3(pHeKTUBHBIN cTOCOO X PEIICHUS ¢ YUETOM TOIydeHHs] HOBBIX 3HAHUNA O
BELIECTBAX U XUMUYECKUX PEAKIHSX;



OCYIIECTBIATH CaMOKOHTPOJIb CBOEH JEATCILHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOLIEHKH.

MNPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHbIE pe3yabTaThl 0OCBOEHUSI Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOH COCTABIISIFOIIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJIM XMMHUU B TMO3HAHUU SIBIEHUM HpPHUPOJbI, B (HOPMUPOBAHUU
MBIIIJICHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOTUMOW MaJist
pelieHrs MPAaKTHYECKUX 3a7ad M HSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U MPUPOJHOM CpEAE;

BJIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroline
NOHATHS (XUMHUYECKHI JIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0YKa aToMa, MOJICKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATSIIBHOCT, XHMHUYECKasl CBsI3b, CTPyKTypHas Qopmyna (pa3BépHyras Wu
COKpamiéHHas), MOJIb, MOJIIpDHAs Macca, MOJIIPHBIA O0BEM, YIJIEPOJHBIA  CKEJeT,
(GyHKIIMOHANbHAS TPYIINa, pajuKan, H30Mepus, HU30Mepbl, TOMOJOIMYECKUN psll, TOMOJIOTH,
YIJI€BOAOPO/Ibl, KUCIOPOJ U a30TCOJEpIKAIUEe COETUHEHHSI, MOHOMED, MOJIMMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSTUHCHUS); TEOPUHU M 3aKOHBI (TEOPHSI CTPOCHHS OPraHUYECKUX
BemectB A. M. bByrmiepoBa, 3aKOH COXpaHEHHsS MacChl BEINECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHHUS, JIeKAIlUe B OCHOBE NMOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PAKTOJOTHUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, NOJYyYeHUH U 0€30ITaCHOM HCIOJIb30BaHUH BaXKHEUIITUX OPraHUYECKUX BELIECTB B OBITY
Y IPAKTUYECKOM eATEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE MPU3HAKK MOHSATHM, yCTaHAaBIMBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOLME MOHITHS IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHU N OPTAHUYECKUX COETUHEHUM;

Cc(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMY OPraHUYECKHX BEIIECTB
U YpaBHEHUN XMMHUYECKHX peakUui, U3rOTaBIMBATH MOJEIU MOJIEKY] OpPraHMYECKHUX BEIIEeCTB
JUTSL WJUTFOCTPALUU MX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

Cc(OPMHPOBAHHOCTh YMEHUI YCTaHABIHMBATH MPUHAUICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB M0 HX COCTaBY M CTPOCHHUIO K OINPENCIEHHOMY KIACCY/TPYNIEe COCIUHEHHN
(yrnmeBonopoapl, KHUCJIOpPOJ M  A30TCOAEpIKAIlU€  COEAWHEHUS, BBICOKOMOJIEKYISIPHBIE
COC/IMHEHUS), JlaBaTh MM Ha3BaHWs 1o cuctemarmdeckoit Homenkiarype (IUPAC), a takxke
NPUBOJUTh TPUBUAIBHBIC HA3BAHUS OTICIBHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOIMJICH,
aleTUJICH, STWICHIVIMKOJb, TJIHUEPHUH, (PeHos, ¢GopManbleruj], aleTaableruj,, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTa, IJIOKO3a, (PpykTo3a,
KpaxMaJl, [eJUTI0I03a, TIIUIIHH);

c(OpMUPOBAaHHOCTh YMEHHS OMNPEAENATh BHUJIbI XUMUYECKOM CBSA3M B OPraHMYECKHUX
coeaMHeHUsAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHSTH IOJIOKEHHUS TEOPUU CTPOCHHS OPTraHMYECKHX
BeuiecTB A. M. ByriepoBa 111 00bSCHEHUSI 3aBUCMMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHHUsI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHUE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA TUIIMYHBIX IPEJCTABUTENEH Pa3INUHbIX KJIAaCCOB OPraHUUECKUX BEIIECTB
(MeTan, 9TaH, OSTWJICH, MNPONWJICH, ameTuieH, Oyraawen-1,3, MmermnOyramuen-1,3, OeH30II,
METaHOJI, 3TaHOJI, STWJICHIJIMKOJb, TJIMLEPUH, (EHOJI, alleTalbIeru]l, MypaBbiuHasi U yKCYCHas
KUCIIOTBI, TJIOKO3a, KpaxMmall, IeJUIIJI03a, aMUHOYKCYCHAas KHCJIOTa), HJUTIOCTPHPOBATH
TEeHETUYECKYIO CBSI3b MEXJY HUMHU ypPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHUH C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT,



cOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKH YIJIEBOJOPOAHOIO CHIPhS
(He(Th, MPHUPOIHBIA Ta3, YroJib), CHOCOOBI MX MEPepabOTKH M TMPAKTUYECKOE MPUMEHECHHUE
MIPOJIYKTOB MEpPepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYUCIECHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00bE€Ma, KOJMYECTBA MCXOAHOIO BEUIECTBA WJIM NPOAYKTAa PEAKIMH MO W3BECTHBIM
Mmacce, 00bEMY, KOJMUYECTBY OTHOTO M3 UCXOTHBIX BELIECTB HIIH MTPOIYKTOB PEAKIIUH);

c(hopMUPOBAaHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPU U3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUMN
(HabmroneHWe, W3MEPEHHUE, OSKCIEPUMEHT, MOJICIMPOBAHNUE), HCIOJIB30BATh CHUCTEMHBIC
XUMHMYECKHUE 3HAHUS JUIsSl IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHUH COOJIIOAATH MpaBUJIa MOJIH30BAHHUS XUMUYECKON MOCYION U
1abopaTOPHBIM 00OPYIOBAHKEM, a TAKXKE TMPaBHia OOpAIIEHHs C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJIHEHHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB,;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHITh XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHHs] OPraHUYeCKUX BELECTB MPU HAarpeBaHUU, MOJyYEHUE ATUIIECHA U U3yYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OPraHUYECKUX BEIIECTB, JEHaTypalus OelIKoB Mpu
HarpeBaHWHM, IIBETHBIC PEAKIUU OCIKOB) B COOTBETCTBUHU C MPABUIAMH TEXHHKH 0€30MaCHOCTH
pu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, IMPEACTABIATh PE3YJIbTaThl
XMUMHMUYECKOTO DJKCIepUMEHTa B (OpMe 3allCh YpaBHEHHUH COOTBETCTBYIOLIUX pEaKLUil u
(GbopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHMHM KPUTHUECKU aHAJIU3UPOBATh XUMHYECKYIO HH(POpPMALHIO,
MOJIY4aeMYIO U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBOi nHpopMaiuu, IHTEepHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOAAaTh NpaBHJIa 3KOJOTUYECKH 1IEJIECO00pa3HOTOo
MOBEJICHUsI B OBITY W TPYIOBOH JAEATENILHOCTH B IEJSAX COXPAHEHUS CBOETO 3/I0POBBS H
OKpYy’Karolllell MPUPOIHOM cpenbl, 0CO3HaBaTh ONACHOCTh BO3AEWUCTBUS HA JKUBBIE OPraHU3MBbI
OnpeAeNEéHHbIX OpPraHMYeCKUX BeIlecTB, MOHMMas cMbici mnokaszarens [1/IK, mosicHATh Ha
IpUMepax crnocoObl YMEHBIIEHUS M MPEJOTBPALICHHS] UX BPEIHOTO BO3JEHCTBUS HAa OpraHU3M
YEJI0BEKa,

U1 0Oy4arouuxcsd C OrpPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbsS. YMEHHE HPUMEHSThH
3HAaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

IUIL  CIETBIX W CJIA0OBHIAMIMX OOYJAlOIUXCS: YMEHHE HCIOJB30BaTh pesbedHO-
TOYCUHYIO CUCTeMY 0003HaueHuit JI. bpaiiist muis 3anucu XuMudeckux (Gpopmyi.

11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOCHHUS Kypca «OOmas W HEOpraHWYecKass XUMHUSI»
OTpaXKaloT:

C(OPMHPOBAHHOCTh TMPEJCTABICHUNA: O XWMHYECKOH COCTaBIAIONICH €CTECTBEHHO-
Hay4HOU

KapTUHBI MUPA, POJIM XUMUHU B MIO3HAHUU SBJICHUN IPUPOBI, B GOPMHUPOBAHUU MBIIILICHHS
U KyJbTypbl JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOIWMOW JUIS pEIICHUs
MPaKTUYECKUX 3a7a4 M OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON CpeAE;

BJIAJICHUE CUCTEMOM XUMHMUYECKUMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIOJIAraroLINUe
NOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHbBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIDHBI O00BEM, BAJICHTHOCTb, JJICKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJCHHS, XHMHUYECKas CBsA3b (KOBaJCHTHAas, HOHHAs, METAUIMYEeCKas, BOJOPOJIHAS),
KPUCTAJUIMYECKAss  pEIIETKa, TUIBI XUMHYECKUX  PEaKUUl, pacTBOp,  DIEKTPOJIHUTHI,
HEBJIEKTPOJIUTBI, SJIEKTPOJHUTHYECKA AUCCOLUMAIMUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XAMHUYECKOHN peakiii, XUMUIECKOE PaBHOBECHE);TCOPUH M 3aKOHBI (TEOPHUS AIICKTPOJIUTHUCCKOM
qucconyranuu, nepuoandeckuii 3akon . M. MenzeneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB,
3aKOH COXpPaHCHHs M TPEBPAICHUS dHEPTUH NPU XUMUYCCKHX PEAKIIHAX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKAN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHHWs, JEKAIIHE B OCHOBE INOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PAKTOJOTHUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U OE30MaCHOM HCIOJIb30BAaHUHM BAKHEUIIMX HEOPraHWYECKUX BEIIECTB B
OBITY ¥ IIPAKTHYECKOM AEATEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHUI BBISBJISATH XapaKTepHbIE MPU3HAKY MOHATHUH, YCTaHABIUBATh
MX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIHME IMOHATHSA MPHU ONMCAHUU HEOPTraHMYECKHUX
BEILIECTB U MX IIPEBPAILCHMIA;

c(OpPMUPOBAHHOCTh YMEHHM MCIIOJIB30BATh XMUMHMUYECKYI0 CHUMBOJIMKY JJISl COCTaBJICHMS
(GbopMyn BelIECTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEMaTUYECKYI0 HOMEHKJIATypy
(ITUPAC) u TpuBHaIbHBIC Ha3BaHUsS OTICIBHBIX HEOPraHMYECKUX BemlecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHAK, Fali€Has W3BECTh, HETall€Has W3BECTh, NUTHEBAas COJMA, IUPUT U
Apyrue);

c(OpPMUPOBAHHOCTh YMEHUI ONPEEINIATh BAJIEGHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX
3JIEMEHTOB B COCJMHECHUAX PA3IMYHOTO COCTaBa, BU XUMHUCCKOMN CBsI3H (KOBaJICHTHAsI, HOHHAS,
METa/NTNYeCKasi, BOJOPOHASI) B COCIMHEHUSX, THUI KPUCTALUTUYECKON PEHIETKH KOHKPETHOI'O
BeIIeCTBAa (ATOMHAs, MOJICKYJSpHAs, HOHHAs, METa/LIMYecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPTraHMYECKUX COEIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIJICKHOCTh HEOPraHMUECKUX BEIIECTB
10 UX COCTaBY K OMNpPECAEHHOMY KJIacCy/TpyIiiie COeAUHEHNH (MPOCThIC BEIIECTBA — METAILIBI U
HEMETaJUIbl, OKCH/IbI, OCHOBAHHSI, KUCJIOTHI, aM(OTEPHBIC THIPOKCHIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHUW PpACKpbIBaTh CMBICI Mepuoanudeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IIPOTrHOCTUYECKYIO (QYHKIIUY;

cOpPMUPOBAHHOCTh ~YMEHHMM  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 37eMeHTOB 1-4 nepuoaos [leproaudeckoii cuctemMbl XuMudeckux aneMenToB . .
MeHzeneeBa, HCHOJB3YyS TMOHITUS «S-, P-, O-3JCKTPOHHBIC OPOHTAINY», «IHEPreTUYCCKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMMUYECKHUX D3JIEMEHTOB M UX
COEMHEHMI 110 nepuoaam u rpymmnam [lepuoandeckoil cucteMbsl XuMHUYeCKHX 31eMeHToB /1. H.
Menneneesa,

cpOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBONCTBA
HEOPraHMYECKUX BEUIECTB Pa3jIWYHBIX KJIACCOB, MOATBEP)KAATh CYIIECTBOBAHWUE I'€HETHYECKOU
CBA3M MEXJIY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOINBK) YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIHM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATH XUMHUUYECKUE PEAKIMH IO Pa3TUIHBIM
npuszHakaMm (Y4UCIy M COCTaBy pEarupyrolluxX BEIIECTB, TEIUIOBOMY J(GQPEKTY peakiuy,
U3MCHEHUIO CTEIICHEeH OKHUCIICHHS DJICMEHTOB, 00OPaTUMOCTH PEaKIMU, YYaCTUIO KaTaIn3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABJISITh YPABHEHUS PEAKIU pa3IMYHBIX THIIOB, ITOJHEIC
U COKpalll€éHHbIE YpPAaBHEHUS peaklUUil MOHHOTO OOMEHA, YUWUThIBasl yCIOBUS, IIPU KOTOPHIX 3TU
peakuuy UayT 10 KOHLA;

Cc(OPMHPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIMU, MOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HAaBATh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHMYECKUX BEIIECTB,;

Cc(OPMHPOBAHHOCTh YMEHHUH PACKPBIBATH CYHNIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuii IoCpeICTBOM COCTaBJIEHUSI 3JIEKTPOHHOT0 OaaHca ATUX PEeaKLUi;

Cc(OPMHPOBAHHOCTH YMEHHI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XHUMUYECKOH PEaKIH OT
pa3iIuuHbIX (PAKTOPOB; XapaKTep CMEIIEHHMs XUMUYECKOTO PaBHOBECUS B 3aBUCHUMOCTU OT
BHerrHero Bo3aeictaus (npuniun Jlelllatense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XUMHUYECKHE MTPOIIECCHI, JISKAIINE B OCHOBE
IIPOMBIIIJIEHHOTO TIOJIy4€HUS CEPHOM KHUCIIOTBHl, aMMHaka, a Takke CcHOpMHUPOBAHHOCTh
npeacTaBiIeHnid 00 OOMMX HAYYHBIX NMPUHIMIIAX U IKOJOTHYECKUX IMPOoOJIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA,;



C(OPMHPOBAHHOCTh YMEHUH TIPOBOJIUTH BBIYHCICHUS C HCIIOJIB30BAHUEM TOHITHS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NpPU XUMHUYECKHUX
peaxiusix, Macchl BelllecTBAa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKI[MU BEIIECTB, TEIMJIOBOro 3(dekra peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIOJaTh MpaBWIA TMOJIH30BAHUSA XUMHUYECKON TOCYI0U U
abopaTOPHBIM 00OPYIOBAHKEM, a TAKXKE TMPaBHia OOpAIIEHHsI C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSAMH TI0 BBITTOJIHEHUIO JTAO0PATOPHBIX XUMUYECKUAX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHWH IUJIAHUPOBATH M BBINIOJIHATH XUMHUYECKHHA AKCTICPUMEHT
(paznmokeHre MepoKcHJa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPENElIeHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE PA3INYHbIX (AKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklUd HOHHOro OOMEHa, KadeCTBEHHbIE pPEaKlUH Ha
cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTUOH aMMOHHUS, PELIEHHE SKCIEPUMEHTaIbHBIX
3a1a4 1o TemMaM «Metauie» W «Hemeramabi») B COOTBETCTBUHM C TPaBUJIAMHU TEXHHUKH
0€30MMacHOCTH NpuU 00pallleHHUH ¢ BEUIECTBAMH U JIAOOPAaTOPHBIM 000PY/0BaHUEM, NIPE/ICTABIATh
pe3yiabTaThl XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3Yy/IbTATOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH AaHAIM3HPOBATH XMMHUYECKYIO WH(OpPMAIHIO,
MOJY4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeiCTBAa MacCOBOM KOMMyHHKanuu, VHTEepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUIN COOMIOAaTh NpaBUJIa HKOJIOTMUYECKU IeJIeco00pa3Horo
MOBEACHNUS B OBITY M TPYAOBOH JAEATENbHOCTH B ILENSIX COXPAaHEHUS CBOEro 3/I0pOBbS U
OKpY’Karolllell MPUPOHOM cpenibl, 0CO3HABaTh OMACHOCTh BO3ACUCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAeNEéHHbIX BEUIeCTB, MOHMMAas cMblch nokasarens I1JIK, noscHATs Ha npumepax crocoObl
YMEHBIICHUS U TIPEJIOTBPAIICHHUS KX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa,

It OOYYaOIINXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS. YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIMHBIX METO/IaX TO3HAHMUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUIS CJETBIX U cIa00BUIAIIMX OOyUalOIUXCs: YMEHUE UCII0JIb30BaTh Pebe()HO-TOUEUHYIO
cucremy oOo3HaueHuii JI. bpaitns quist 3anucu XuMH4ecKux popmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTouacon
Ne JaexrTpoHHble (HudpoBbHIE)
HanmeHnoBaHue pa3aesioB 1 TEM NPOrpaMmMbl K()]{Tp(]ﬂb]—[],]e HpaKTp[l[ec](“e
n/n Bcero o6pa3oBaTebHbIEPECYPCHI
padoTsl padoTsI
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHHYeCKON XHMHH
11 Ipeamer opranuyeckoit xumun. Teopust CTpOEHHs 3 http://myschool.edu.ru
' opranuyeckux coenuHenuit A. M. bytneposa
Hroro no paszneny 3
Pa3pen 2.YriieBoaopoabl
2.1 IIpenenbHpIeyrIEBOAOPOIBI — AJIKAHBI 2 http://myschool.edu.ru
29 HenpenenbHble yriieBOAOPOABI: ANKEHBI, aJKaIHEHBI, 6 I T L T
AITKHHEI
2.3 ApOMaTHYECKHEYTTIEBOI0POIBI 2 http://myschool.edu.ru
24 TIpupoHbIe HCTOYHUKH YIIIEBOAOPOIOB H HX 3 1 http://myschool.edu.ru
nepepadboTka
Hroro no pasneny 13
Pa3gen 3. Kuciioponcogep:kammneopranniecKnecoeTHHEHAsI
31 Crptsr. DeHou 3 http://myschool.edu.ru
3.2 Anpperunsl. KapooHoBBIE KUCTOTEL CII0KHBIE 7 R T N L T
3¢upbI
3.3 VrieBoasl 3 1 http://myschool.edu.ru
Hroro  mo pazneny 13
Pa3nen 4.A30Tcoaep kaneopraHuyecKuecoeIHHEHU s
41 AMMHBL. AMHHOKHCIOTHL. Benku 3 ‘ ‘ http://myschool.edu.ru
HWroromnopaszeny 3
Pa3nen 5.BbIcOKOMOJIEKYISIPHBIECOETHHEHH ST
5.1 Inacrmacesl. Kayayku. Bonokaa 2 ‘ ‘ http://myschool.edu.ru
Hroro o paszeny 2
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 34 2




11 KJIACC

Ne HaumenoBaHue pa3ziesioB U TeM MpOrpaMMbl KousinuectBo yacos OnextpoHHbIe (LH(pPOBLIE)
n/m Bcero | KoutposbHbie IpakTuueckue o6pa3oBaresbHbIE PeCypChl
paboThl paboThI

Pasgen 1. Teoperndyeckue 0CHOBbI XHMHH

1.1 | Crpoenue aToMoB. [TeproandecKmii 3aKOH 3 http://myschool.edu.ru
TMepurouyeckast cuCTEMa XMMHIECKHX
anemenToB /. 1. MenpaeneeBa

1.2 | Crpoenue BemectBa. MHOrooGpasue BemecTs 4 http://myschool.edu.ru

1.3 | Xumuyeckue peakuuu 6 1 1 http://myschool.edu.ru

HWroro mo pazueny 13

Pa3znen 2. Heopranuueckasi XaMust

2.1 | Mertamisl 6 1 http://myschool.edu.ru

2.2 | Hemeraswisl 9 1 1 http://myschool.edu.ru

2.3 | CBsI3b HEOPraHMYECKHX M OPraHUYECKHX 2 http://myschool.edu.ru
BELIECTB

Hroro no pazngeny 17

Paznen 3. Xumus u :Ku3ub

3.1 | Xumnst 1 )KU3HB 4 http://myschool.edu.ru

Wroro mo pazpemy 4

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3




IMOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBouacon
- TeMaypmca B Ko].[TpoJ",].",]ep HpaKTuqecKue BﬂeKTPOHHbleul/l(l)pOBbleOﬁ
cero a0oThI padoTbI paszoBarejibHbIepecypChbl
n
IIpeamer opranuyeckoit Xumuu, e€
1 ped p ’ 1 http://myschool.edu.ru
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHUE.
Teopwust cTpoeHMsI OpraHUIECKUX COSTMHEHHN A.
2 p p 1.0p Al 1 http://myschool.edu.ru
M. bytnepoBa, €€ OCHOBHBIE [1OJ0KEHMUS.
[pexncraBnenue o kaaccUpUKAILIMA OPraHUISCKUX Kb imvechoolledii
3 BeutectB. Homenknarypa (cucremaruueckas) u 1
TPUBUAIBHBIC HA3BAHUS OPraHUUECKHUX BEILECTB.
AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHIECKUI
4 P ' 1 http://myschool.edu.ru
psa.
MerTaH 1 3TaH — MPOCTEHIIHNE MPEACTABUTEIIN
5 P pea 1 http://myschool.edu.ru
aJKaHOB.
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOUCTBA. 1 http://myschool.edu.ru
DTHJICH U MPONUIICH — MPOCTEHIITHE
7 P P 1 http://myschool.edu.ru
MIPEACTABUTEIN AJKCHOB.
8 [Ipaktnyeckas padora Ne 1. «[lonmyuenue stunena 1 1
Y U3y4CHHE €TO CBOMCTBY.
Aunxanuensl. byraguen-1,3 u Mmetunoyraauen-1,3.
9 - yran yran 1 http://myschool.edu.ru
[TosyueHne CHHTETHYECKOTO Kay4dyKa U PEe3UHBI.
AJKWHBL coCTaB M 0COOEHHOCTH CTPOCHHS, http://myschool.edu.ru
10 FOMOJIOTHYECKUH Psifl. ALIETUIIEH — 1
IPOCTENIMHIPEICTABUTENBATKHHOB.
Brruncienns o ypaBHEHHUIO XUMHUYECKOH
11 P 1 http://myschool.edu.ru
peakuuu.




http://myschool.edu.ru

12 ApeHbl: 6eH301 U TOITy0Jl. TOKCHYHOCTB apeHOB.
r
13 €HETHYEeCKas CBA3b yIIIEBOJOPOJIOB, el
MPUHAUISKANAX K Pa3THIHBIM KITaCCaM.
Hpnponﬂmue HCTOYHUKH YTIICBOAOPOIOB: http://myschool.edu.ru
14 | npupoaHBIii ra3 ¥ MOMyTHBIE HETAHBIE Ta3bI,
He()Th ¥ IPOYKTHI €€ riepepaboTKH.
Hpupo;mmue HCTOYHUKH YTIICBOAOPOIOB: http://myschool.edu.ru
15 [PUPOHBIH Ta3 U TOMyTHbBIE He()TSHbIE ra3sl,
HeTh ¥ IPOAYKTHI €€ mepepaboTKu.
16 KonrponbHas paboTa no paszeny
«YTIIEBOIOPOIBI.
[penenbHble OTHOATOMHBIC CIIUPTHI: METAHOT U
17 pex & p http:/myschool.edu.ru
3TaHoi. BonopoaHascasss.
MHOTr0aTOMHBIE CIIUPTHI: STHICHIIIHKOIb K
18 P http://myschool.edu.ru
CITHLEPHH.
D :
19 CHOJI: CTPOCHHE MOJIEKYIIbI, (usnueckue u e e v
XUMHYCCKHE CBOUCTBA, IPUMEHEHHE.
An : aj .
20 BJICTUIIBL: (POPMAITBICTH]T U ALCTAITBICTH]T e T o L
AneToH.
OnIHOOCHOBHBIE Npe/ieIbHbIE KapOOHOBBIE
21 a : ped P http://myschool.edu.ru
KUCJIOTHI: MypaBbHHASI U YKCYCHASL.
22 [pakrryeckas padbora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHO# KHCIIOTBI».
23 CreapiHOBas M OJICMHOBAsI KUCIIOTHI, KaK s o ey
MPEICTABUTEIN BBICIINX KAPOOHOBBIX KUCIIOT.
24 Mbiia Kak COJIH BBICIINX KapOOHOBBIX KHUCIIOT, HX B
MOIOIIEe ICHCTBHE.
25 CrosxHble 3(UpbI KaK IPOU3BOIHBIC KAPOOHOBBIX sl
KACTOT. [ HAPOTH3CI0KHBIXI(DHUPOB.
JKupbl: THAPOIH3, IPUMEHEHHE, OHOTOTHIecKas
26 PBI. THIP P http:/myschool.edu.ru

POJIb KHPOB.




VYrieBobl: cocTas, kiaccudukaims. Baxuelmme

27 . 1 http://myschool.edu.ru
HpeCTaBUTENN: TIIF0K03a, (PPYKTO3a, Caxaposa.

28 Kpaxman u HeJTono3a Kak IPUpPO THBIE 1 htto://myschool.edu.ru
HOIHMMEPEL
KontponpHas paboTa no paszeny

29 «KHCIIOpoIcoIep KaIiie OpraHHIECKHe 1
COEMHEHUS»

30 AMWHBI; METHJIAMUH ¥ aHUJIUH. 1 http://myschool.edu.ru
AMHIHOKHCIIOTHI KaKk aM(OTepHBIE OpraHMIeCKHe e aen et

31 coeMHEeHNUs, UX OMONIOrMYecKoe 3HaYeHUeE. 1
ITenTuael.

32 BGHKH KakK HpHpOHHBIe BLICOKOMOHCKyHﬂpHBIC l http://m\/SChOOI.edU.ru
coeMHEeHUs

33 OCHOBHLIC TIOHSTHUS XUMUNU . 1 http://mvschool.edu.ru
BLICOKOMOHeKyJTﬂpHBIX COCINHCHNN
OCHOBHBIE METO/IBI CHHTE3a

34 | BBICOKOMOJEKYISPHBIX COEMHEHUH. 1 http:/myschool.edu.ru
IlracT™Macchl, KaydyKH, BOJIOKHA
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11 KJIACC

Tema ypoxka

KonuuecTBo yacos

Bcero

KonTposbHbIe
paboTsl

[IpakTrueckue
paboTsl

Jara
HU3Y4EHUS

OnekTpoHHbIE U(POBEHIE
o0OpasoBaresbHbIe

pecypchl

XuMu4ecKkuid JieMeHT. AToM. DIIeKTpOHHAS
KOH(HTypauus aTOMOB

http://myschool.edu.ru

Ilepuoanuecknii 3axoH u [lepuoandeckas cucrema
xumudeckux anemeHToB /. 1. MenneneeBa, ux cBsizb
C COBPEMEHHOM TEOpHEH CTPOEHUS] aTOMOB

http://myschool.edu.ru

3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB XUMHYECKUX
3JIEMEHTOB U MX COCAMHEHUH I10 TPYIIIaM 1
neproaaM. 3HaueHUe MEePHOINIECKOT0 3aKOHA U
cucTeMbl xumudeckux anemenToB [I.1. MenneneeBa
B Pa3BUTHU HAYKU

http://myschool.edu.ru

CrpoeHue BemecTBa. XUMHUYECKast CBSI3b, €€ BUIIbI;
MeXaHHU3MbI 00pa30BaHusI KOBAJCHTHOW CBS3H.
BonopoHast cBs3b.

http://myschool.edu.ru

BanentHocts. OnexrpooTpunaTenbHoCcTh. CTeneHb
OKHucieHus. BemecTBa MOJNEKYIIPHOTO H
HEMOJICKYJISIPHOTO CTPOCHHSL.

http://myschool.edu.ru

IlonsTre o qucnepcHbIX cuctemax. MIcTHHHBIE U
KOJUIOWTHBIE pacTBOPHL. MaccoBasi 107151 BEIIECTBA B
pacTBope.

http://myschool.edu.ru

Knaccudukanus u HOMEHKIATypa HEOPraHHYECKUX
coeMHEHUH. | eHeTnueckas CBsi3b HEOPraHMUECKUX
BEMIECTB, PA3JIMYHBIX KJIACCOB.

http://myschool.edu.ru

Knaccudukanus XuMrU4eckux peakiui B
HEOPraHW4eCcKOH U OPraHu4eCcKO XUMHHU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHCHUS U
MPEBPALICHUS JHEPTHU NIPH XUMHUYECKUX PEaKIHsIX.

http://myschool.edu.ru

Ckopoctb peakuun. OOpaTHUMBbIe peaKkLuy.
XUMHYECKOE PABHOBECHE.

http://myschool.edu.ru

10

IIpaktuueckas padora Ne 1. «BrusiHue pa3inuHbIx
(akTOpPOB Ha CKOPOCTh XMMHUYECKON PEaKIUI».

http://myschool.edu.ru




11

DnexTponuruyeckas auccounuarus. Iloxsrue o
BOJZI0pogHOM rokasarese (PH) pactBopa. Peakunu
HOHHOTO 0OMeHa. ['HAPOIN3 OPraHNYecKuX 1
HEOPraHMYECKHX BEILIECTB.

http://myschool.edu.ru

12

OKHCIUATENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
TlonsTHe 00 31eKTpoIM3€e PacIIaBOB U PACTBOPOB
COJICH.

http://myschool.edu.ru

13

Kontponbhas pabora no pasneny «Teopernyeckue
OCHOBBI XUMHI.

http://myschool.edu.ru

14

Merannsl, ux nosnoxxenue B Ilepuonndeckoit cucreme
XUMHYECKHX 31eMeHTOB [. 1I. Menneneena u
0COOEHHOCTH CTpoeHHs aToMoB. OO0IHe pusnueckue
CBOWCTBa METAJLIOB.

http://myschool.edu.ru

15

CriaBbl METAIUIOB. DIEKTPOXUMUYECKUHN Psi
HaIPSOKCHU I METaJIOB.

http://myschool.edu.ru

16

XHWMHYECKHE CBOMCTBA BAKHEHIITMX METAIJIOB
(HATpWii, Kanui, KaIblUil, MaTHUH, ATIOMHHKIN) U UX
COCMHCHMIA.

http://myschool.edu.ru

17

XuMH4ecKrue CBOWCTBA XpoMa, MEIU U UX
COEMHEHNM,

http://myschool.edu.ru

18

XHUMHUYECKHE CBOIMCTBA IMHKA, )KeJie3a U UX
COEMHEHNM,

http://myschool.edu.ru

19

IIpaxTuueckas padora Ne 2. "Pemenue
SKCIICpHMEHTAIBHBIX 3324 10 TeMe «MeTamisi»'.

http://myschool.edu.ru

20

Hewmerannsl, ux nonoxxenue B [lepuonngeckoit
crucTeMe XuMHudeckux daemenToB JI. Y. MenneneeBa
1 0COOEHHOCTH CTPOESHHSI AaTOMOB.

http://myschool.edu.ru

21

®du3nuecKknue CBONCTBA HEMETAIIOB. AJITIOTPONUS
HEMETAJIOB (Ha IpUMepe KHCIIOpo/ia, Cepbl,

docdopa u yriepona).

http://myschool.edu.ru

22

XuMHYeCKne CBOMCTBA I'aJIOTeHOB, Cepbl M UX
COEIMHEHUH.

http://myschool.edu.ru

23

XumHuyeckue CBOWCTBA a30Ta, Gocdopa 1 ux
COCJIMHCHUM.

http://myschool.edu.ru




24 | XumMuueckue CBOMCTBA yriaepoaa, KpEeMHHUS U UX 1 http://myschool.edu.ru
COCIMHECHMUIA.

25 | IlpuMeHeHne BaKHEHIIMX HEMETAJIOB U UX 1 http://myschool.edu.ru
COCIMHCHMI.

26 | O600IEHNE U CUCTEMATH3ALMS 3HAHUH 110 TEME 1 http://myschool.edu.ru
«Hemeramnbl». BerurciaeHust o ypaBHEHUSIM
XUMHUYECKHX PEaKIUil B TEPMOXUMHUYECKHE PACUETHI.

27 | Ilpaktuaeckas pabora Ne 3. «Penrerne 1 http://myschool.edu.ru
JKCIePUMEHTAIBHBIX 3a/1a4 110 Teme "Hemerambr'».

28 | KourposbHas paboTa no temam «MeTaiuib» U 1 http://myschool.edu.ru
«Hemetamnbi»/Beepoccuiickast mpoBepouHas pabota.

29 | Heopranudeckue 1 OpraHMICCKHIE KUCIOTHI. 1 http://myschool.edu.ru
Heoprauuyeckne 1 OpraHnueCcKUe OCHOBAHHSI.

30 | AmdoTepHble HEOPraHUYECKHE U OPraHUIECKHe 1 http://myschool.edu.ru
coenuHeHUs. [ eHETHUCCKAs! CBSI3b HEOPTAHMUYECCKUX U
OpraHUYECKHX BEIIECTB.

31 | Ponb Xx¥MMuuU B 00ECIIEYEHUH DKOJIOTUYECKOH, 1 http://myschool.edu.ru
SHEPreTHYECKOM U MUIIEBOM 0€30MMaCHOCTH,
Pa3BUTHU MEIULIUHBIL.

32 | IpexncraBneHns 06 0OMMX HAYYHBIX IPUHIIAIIAX 1 http://myschool.edu.ru
HPOMBIIUICHHOTO TOJIYYEHHUS BAYKHEUILIMX BEIIECTB.

33 | YenoBek B MUPE BELIECTB U MATEPHAIIOB. 1 http://myschool.edu.ru

34 | Xumus 1 370pOBbE YeNOBEKA. 1 http://myschool.edu.ru
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

o Xwumus / T'abpuensa O.C., Octpoymos WU.I'., Ciaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3marensctBo «IIpocrenienne»,2023

o Xwumus / T'abpuemnsa O.C., Octpoymos WU.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3marensctBo «lIpocsenienue»,2024

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA
1. Vpoxu xumuu B 10 knacce. ba3osblil TypoBeHb. MeToauueckoe nocooue O. C.
I"abpuensin, U. I'. Octpoymos u ap. U3natensctBo Mocksa «IIpocBenienue», 2022
2. Ypoxu xumuu B 11 knacce. ba3ossiit ypoBenb. Metoauueckoe nocooue. O. C.
I"abpuensn, U. I'. Octpoymos u ap. U3natensctBo Mocksa «IIpocBenienue», 2022
3. Xumwus. Coopuuk 3aaa4 1 ynpaxxnenuit. 10-11 kinacest B.B.UepBuna, A.B.Bapnamosa,
T.B. XacsnoBa. U3mparensctBo Mocksa «IIpocsemienue», 2021
4. Xwumus 10 xnace. [IpoBepounbie 1 KOHTPOJIbHBIE pabOThl. ba3oBbIN ypOBEHb.
O. C. Tabpuemnsn, I'. I'. JIsicoBa u np. U3narensctBo Mocksa «IIpocsenienune», 2023
5. Xwumus 11 knace. IIpoBepodHbie U KOHTPOJIbHBIE Pa0OTHI. ba30BbIil ypOBEHb.
O. C. Tabpuensn, I'. I'. JIsicoBa u np. U3natensctBo Mocksa «IIpocsemienue», 2024

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collektion.edu/ru
http://myschool.edu.ru



http://school-collektion.edu/ru

