


MNOSCHUTEJIBHAS 3AIIMCKA

[IporpamMma o XMMHM Ha YpOBHE CpelHEro oo1ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHOTro 3aK0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanmnu B Poccuiickoit Denepanum»,
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHs (enepalbHOW 00pa30BaTEIHHOM MPOrPaMMbl CPETHETO
obmrero o6Opasoanus (POIT COO), mpeacraBieHHbIXx B DeaeparbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus yueOHOTO IpeaMera
«XuMus» B 00paszoBaTenbHbIX opraHuzanusx Poccuiickoit denepauuu, peaau3yrOmUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMBbI, M OCHOBHBIX IOJOXEHUH «CTpaTerud pa3BUTHS
Bocnutanusi B Poccuiickoit ®enepanmu Ha mepwox g0 2025 roma» (Pacmopspkenwue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOTKe MpOrpaMMbl IO XHUMHH, K OIPEISIICHUI0 00mei
cTpateru 0OydeHHsl, BOCIIUTAHHUS U PA3BUTHs OOYJAIOIIMXCSl CPEACTBAMHU YI€OHOTO TpeaMeTa
«Xumus» s 10-11 ximaccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHIIENTYAJIbHBIC TTOJOXKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeJNiell, CcOoJepaHus, pe3yJbTaToB OOy4YeHHS WU
TpeOOBaHMIA K YPOBHIO MOJTOTOBKH BHIITYCKHHKOB.

Xumuyeckoe 00pa3oBaHuEe, IIOJy4aeMO€ BbIIYCKHMKaMH  oOuieo0pa3oBaTeabHON
OpraHu3aliy, SBISETCS HEOThEMJIEMOHW 4YacThio HX oOpasoBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONIMM ATAllOM pPEANM3alMU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEW, TPUCYIIUX MEIOCTHONH CHUCTEME XHMHYECKOro 00pa3oBaHHsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPUPOJIBI, (OPMUPOBAHKSI MHPOBO33PEHHSI M OOIIEH KyIbTYpPhI
YeJoBeKa, a TaKKe OHKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO H
NpUPOJHON cpene. Peanmnsyercs xuMudeckoe oOpazoBaHHe OOYJarONIMXCsl HA YPOBHE CPEIHETO
oO1rero oO6pa3oBaHusl CPEACTBAMU y4eOHOTO TpeaMera «XUMUsA», COJEpKaHHe U TOCTPOEHHUE
KOTOPOTO OMNpEeeNieHbl B IMPOrpaMMe MO XHMHUU C Y4ETOM CIENU(PUKH HAyKH XHMUH, €€
3HAYCHUS B MIO3HAHUY MPUPOJIBI U B MATEPHAIHLHOM )KM3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX
Heneil ¥ MPUHIUIIOB, XapaKTePHU3YIOINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHETO OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIM3ALINY, B CO3JJaHMH HOBOW 0a3bl MaTepUabHOW KylnbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHEpOBaHKE PAIIHOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHUE I[EIOCTHOTO MPEACTaBICHHUS
00 OKpY)KaroIeM MUpPE KaK O eIUHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (OPMHUPYETCsl B XUMUHU
Ha OCHOBE MMOHMMAaHHS BEUIECTBEHHOTO COCTaBa OKPY)KAIOMIETO MHPA, OCO3HAHUS B3aUMOCBS3H
MEX]Ty CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMHU 00JIaCTSMU IPUMEHEHUS.

TecHO B3aWMOJEHCTBYSl C JPYIHMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOH YaCThI0 MHPOBON KYJIbTYpbl, HEOOXOJWMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaXJ0ro wieHa oOmecTBa. CoBpeMEeHHass XUMUSI KaK HayKa CO3HJaTeNlbHasl, KaKk HayKa
BBICOKMX TEXHOJOTHH HampaBlieHa Ha PelIeHHE III00aIbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJIOTHYECKON O€30MacHOCTH U
OXpaHBbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOmIMMHM LENSIMM M IPUHLUNAMU CPEIHEro OO0IIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb M3Y4CHHSI) OPUSHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO THOJTOTOBKY OOYyYaromuxcs, HEOOXOAMMYIO UM ISt
BBIPA0OTKH MHPOBO33PEHYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKHU3Hb COIMYMA,
NPOJOJDKEHHS 00pa30BaHuUs B pa3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBnsromuMu  npeaMera «XUMUs» SBISIIOTCS 0a30Bble Kypcbl — «OpraHudeckas
xuMusi» 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).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUSA

Teoperuyeckne OCHOBbI OPraHUYeCKOH XUMHHU

[Ipeamer opraHnyeckoi XUMHUHU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IMOJTYYCHUH
HOBBIX BEIIECTB U MaTepHAJIOB. Teopus CTPOEHNs Opranndeckux coeaquHenui A. M. bytiieposa,
e€ OCHOBHbIE MOJIOKEeHUA. CTpyKTypHble (OPMYJIBI OpraHUYECKUX BelecTB. ['omosorus,
n3oMepHust. XUMHYECKasi CBA3b B OPraHNYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o  knaccupukanuu — OpraHudeckux  BemlecTB.  Homenknarypa
OpPraHMYeCKUX COeAMHCHHMH (CHCTeMaTHdeckas) W TPUBUAJIbHBIC HAa3BaHUS BAKHCHUIIMX
IIPEICTaBUTENEH KIIACCOB OPraHNYECKUX BELIECTB.

DKcrepuUMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB W MX MPEBpAIlleHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHMYeCKMX BELIECTB U MaTe€pHalaMU Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEUIECTB, HaOJIOJEHUE U ONHCAHWE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPraHUYECKUX BEUISCTB MPH HarpeBaHuM (IUIaBJCHUE, OOYTIIMBAHIE U TOPCHUE).

Yraesoaopoasl

AnKaHBI. COCTaB M CTPOCHHE, I'OMOJIOTMYECKMM psAx. Meran W 3TaH — mpocreummne
NpPE/ICTABUTENIN aJIKAHOB. (M3MYECKUE M XUMHYECKHE CBOMCTBA (peakuuu 3aMelleHHs |
rOpeHHsl), HAXOXKACHHE B TIPUPO/IE, IOTYYCHHUE U IPUMECHEHHUE.

AJKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTHIIEH U MPONWIEH — MPOCTENIINE
NPE/ICTABUTENIN ANKEHOB: (M3MYECKHE W XHMHUYECKHE CBOiicTBa (peakiMu THIPUPOBAHUS,
raJOreHUPOBAHUS, TUAPATAIMH, OKUCIICHHS ¥ MTOJMMEPHU3AIIIH), TOJyUYCHHE U IPUMEHCHHE.

Ankanuensl: OyragmeH-1,3 m MetwiOyranuen-1,3: crpoeHue, BaKHEHWIINE XUMUYECKHE
cBoiicTBa (peakuus mosumepusaiun). [loydeHrne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI. COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psija. ALETWlIeH -—
MPOCTEUIIHIA TPEICTABUTENh AIKHHOB. COCTaB, CTPOCHHE, (PU3NYECKHEe U XUMHUECKUE CBOICTBA
(peakuuu rUIpUPOBAHHUS, FAIOTCHUPOBAHMUS, THAPATALNH, TOPEHHUSI), OJYUYCHHE U TPUMEHCHHE.

Apenbl. BeH3on: cocraB, cTpoeHHe, (HU3MYECKHE M XUMHYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAaHUS W HUTPOBAHUS), ITOJy9eHHWE WM IpUMEHEeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmsa (peakyuu 2an02eHUpoBaHUs U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHuYeckas CBA3b MEXKIy YIVIEBOJOPOJAMH,
MIPUHAJICKAMMH K pa3JINYHbIM KJlaccaM.

[TpupogHBIE UCTOYHHUKH YTIEBOIOPOJOB. [IpuponHbIid Ta3 ¥ MOMyTHRIE HE(TSHBIC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mepepabOTKi HE(TH: TEPErOHKA, KPEKUHT
(TepMUYECKHIA, KATATUTHYSCKHUI), THPOJK3. [IpoayKThl epepaboTKi HEPTH, UX TPUMECHCHHE B
MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yroJib U MPOYKTHI €ro NepepadoTKH.

OKCrepUMEHTaIbHbIE METO/bl U3Y4YEHHUs BELIECTB U MX MPEBpAIllEHUN: O3HAKOMIIEHUE C
o0pa3lamMu IUIacTMacc, KaydykoB U pe3uHbl, kKoyuiekuuu «HedTs» n «Yrosp», MoaenupoBaHue
MOJIEKYZl YTJI€BOJOPOJOB U TaJOTCHONPOU3BOJHBIX, IPOBEAECHHE IMPAKTUYECKON pPabOTHI:

MOJTy4YCHHE STHIICHA U U3yUEHUE €T0 CBOMCTB.
Pacuérnrie 3amaun.



Bblunciienuss 1Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Maccel, 00bEMa, KOJINYEeCTBa
UCXOJHOTO BElIecTBa WJIM NPOAYKTa peaklMy IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB HJIH MTPOIYyKTOB PEAKIIUH).

Kucnopoaconep:xamme oprannyeckne coeAnHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN U 3TaHOJ. CTPOEHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWMCTBA (pPEakKiMy C aKTUBHBIMH METalsIaMHU, TaJOT€HOBOJIOPOIAaMH, TOPEHHE),
npuMeHeHue. BogopoaHeie cBsi3U MEXKIy MOJIEKyJlaMu cnupToB. JleiicTBre MeTaHoNa U 3TaHoJIa
Ha OpPraHU3M YeJIOBeKa.

MHoOroaToMHble CHUPTHL. OTUJICHIJIMKOJIb W TJHLEPUH. CTPOCHHE, (u3nueckue u
XUMHUUYECKHE CBOWCTBA (B3aMMO/ICHCTBUE CO MICIOYHBIMU METaJIaMU, KAUYECTBEHHAs peakius Ha
MHOTOaTOMHBbIC CHUPTHI). JlelicTBUEe Ha OpraHM3M dYeloBeka. [IpUMEHEHHEe TIIHIEPHHA |
STUJICHTJIUKOJIS.

@deHo. CTpOEHHE MOJEKYyJbl, (u3nueckue MU XuUMUYeckue cBoiicTBa. TokcHYHOCTH
dbenona. [Ilpumenenue dpenona.

Anpnerunipl U kemownvl. DopMainbAeruj, aueTalbIerUJ. CTpOeHHE, (QHU3UYECKHEe U
XUMHUYECKHE CBOWCTBA (peakiMM OKHCJICHUS M BOCCTAHOBJIICHHUS, KAuCCTBEHHBIC PEAKIIHH),
[I0JIy4YE€HUE U MPUMEHEHHE.

OnHOOCHOBHBIE MpeniebHble KapOOHOBbIE KUCIOTHl. MypaBbuHasi U YKCyCHasl KMCJIOTBI:
cTpoeHHe, PU3MUYECKHUE U XMMUYECKHE CBOMCTBA (CBOWCTBA, OOIIKE /IS KIacca KUCIIOT, PeaKIHs
srepudUKalMK), MoJdyueHHe U mnpuMeHeHue. CTeapuHOBas W OJIGMHOBAs KHCIOTBI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa Kak COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBHE.

CnoxHble 2QUpbI KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX F(UPOB.
Kupsl. I'naponus xupos. [Ipumenenue xxupoB. buonorudeckas poJib KUPOB.

VreBoibl: cOCTaB, Kiaccu(uKaIs yriieBo1oB (MOHO-, IU- U MOJKcaxapuabl). [roko3a —
MPOCTEHIINI MOHOCAaXapHua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MYECKHEe U XUMHUYECKUE
cBoiictBa (B3ammoneiictBue ¢ tuapokcuaom meau(ll), okucieHue amMMHaYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBiIEHHE, OpOKEHHE TIJIOKO3bI), HAXOXICHHE B MPHUPOJIE,
puMeHeHue, ouonorudeckas poib. @otocunres. GpykTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nesmionosa kak npupoaHbsle noaumepbl. CTpoeHre Kpaxmaia U LEeJUII0JIO3bI.
dusnyeckre U XMMUYECKUE CBOICTBA Kpaxmaiia (THIPOJIH3, KA9eCTBEHHAS PEAKIUs C HOIO0M).

OKCrepUMEHTAIbHbIE METOJIbl M3Y4YEHHs BEIIECTB M MX MPEBpPALICHUI. NpPOBEACHHUE,
HAOJIOJICHUE U OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CHUPTOB, KAuyECTBEHHbBIE
peaKkiy OJHOATOMHBIX chUpTOB (okucieHue 3TaHona okcuaom wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammopelncTBue rimuepuHa ¢ ruapokcugom wmeau(ll)), ampaerunoB (oxucieHue
aMMHa4HBIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom memu(ll), B3aumosmeiicTBue
Kpaxmajia C HOJOM), MPOBEACHUE TMPAKTHUECKON pabOThI. CBOWCTBA pacTBOpa YKCYCHOU
KHCJOTHI.

Pacuérnsbie 3anaun.

BbruuciieHuss 1Mo ypaBHCHHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOrO BEllecTBa WJIM NPOAYKTa peakUuu MO HU3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJTHOTO M3 MCXOHBIX BEIIECTB MIIH MPOJIYKTOB PEAKIIUH).

AzoTcoepKale OpraHndeckiue CoeqUHEHMUS.

AMHWHOKHCIOTBI Kak aMQOTEpHbIE OpraHuyeckue coenuHeHus. dDuszndyeckue u
XUMHYECKHE CBOMCTBA aMHHOKHMCIOT (Ha mOpuMepe TJHMIMHA). buojornyeckoe 3Ha4YCHUE
aMHUHOKHCIIOT. IlenTunml.



benku kak mpupoaHble BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHasi, BTOpuuHas M
TpeTUYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOICTBa OENKOB: TUIPOJHU3, JE€HATypauus,
KaueCTBEHHbBIE PEAKIIMH HA OEIKH.

DKCcrepUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB M WX IpEBpalleHUil: HaONoJeHHEe U
OMHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHAaTypanusi OEJIKOB NpPH HAarpeBaHWHU, I[BETHbHIE
peakiuu OEIKOB.

BrbicokomoiekyisipHble COeIMHEeHU S

OCHOBHbBIE TOHSATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI. MOHOMEp, MHOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPeaHssl MoJeKyaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MOJTUKOHIEHCAIHSL.

DKcrepuMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB W MX IMPEBpAIllEHUN: O3HAKOMIIEHUE C
oOpa3lamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanmzanus MexXmnpeaMeTHBIX CBsI3eH NpH M3ydeHWH opranmyeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUE KaK OOLIUMX E€CTECTBEHHO-HAYYHbIX MOHSATHUH, TaKk W
MOHATHUH, SABISIOIUXCA CUCTEMHBIMU JUIS OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSTHA. SBICHWE, HAy4HbIH (akT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaju3, CHUHTE3, KiIaccupuKauus, TIEePUOJNYHOCTh, HAOIIOJEHUE, HW3MEPEHHUE,
AKCIEPUMEHT, MOJIETTUPOBAHUE.

®du3uka: MaTepusi, HEPIHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUYECKUN YPOBEHb,
BELIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusmM, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (OCIIKH, YTICBOIbI, KUPbI, (HEPMEHTHI).

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

TexHonorus: MUIIeBble MPOIYKThI, OCHOBBI PAallMOHATIBLHOTO MUTAHUSI, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKUE MpenapaThl, MATEpHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX
BOJIOKOH.

11 KJIIACC
OBIIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHHU

Xumudeckud dimeMeHT. AToMm. Sapo aroma, H30TOMBI. DJEKTPOHHAs 000JOYKa.
DHepreTHYecKre YPOBHH, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, O- amemeHTh. OCOOEHHOCTH
pacnpezeneHusl 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHAs: KOH(DUTYpaIUs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuogmueckas cucrema xumuueckux osnemeHtoB J[. U.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M Ilepuoanyeckoil CHUCTEMBI XUMHUYECKHX
anemenToB JI. Y. MenzaeneeBa ¢ COBPEMEHHOI TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BEIIECTB
0 TpyHnam u nepuojiaM. 3HaueHHe MEPUOJMUECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

CtpoeHue BelIeCcTBa. XUMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBsi3u (KOBaJICHTHAs
HETMOJISIPHAsT U TOJSIpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl 00pa30BaHUS KOBaJCHTHOMN



XUMHUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKIIENTOPHBIN). BogopoaHas cBs3b. BaleHTHOCTS.
DnexTpooTpuLaTebHOCTh. CTeneHb OKucaeHNs. VIOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BeUIeCTBA. THIbI KPUCTAJUIMUECKUX PpEHIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIETKH.

[lonsATHE O AUCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 101
BEIL[ECTBA B PACTBOPE.

Knaccudukanuss Heopranmueckux coeauHeHuil. HomeHknarypa HeEOpraHWYeCKUX
BelleCcTB. ['eHeTnyeckass CBsI3b HEOPraHWYECKHWX BEIIECTB, IMPUHAMICKANUX K PATUIHBIM
KJIacCaM.

Xumpnyeckass peakuus. Krnaccuukamus XUMHUYECKUX pPEaKIMl B HEOPraHUYECKOW H
OpPraHMYECKON XMMUU. 3aKOH COXpPaHEHMsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTUMble pPEaKIMH.
Xumuueckoe paBHOBecHe. DakTOpbI, BIMAIOIIAE HAa COCTOSSHUE XUMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlarense.

OnexTponutrnueckas auccouuanus. CunbHble M cialble 31eKTposuThl. Cpena BOJIHBIX
PacTBOPOB BEUIECTB: KHCJIasA, HEUTpabHas, IIEJIOYHAs.

OKHUCIUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcIepUMEHTAIbHbIE METOJAbl M3Yy4YEHHS BEIIECTB U UX MPEBpPALIEHUI: JAEMOHCTpalus
tabmui «llepuonuueckas cuctema xumudeckux sneMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNnell KpPUCTAJUIMYECKUX pEeIETOK, HAOMIOJeHHEe M ONHCAaHWE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joKeHHE MEPOKCHAa BOJOPOJAa B MPUCYTCTBUHM KaTalM3aToOPa,
OIIPEJIETICHUE CpPebl PACTBOPOB BEIIECTB C IMOMOIIBIO YHMBEPCAIBHOTO WHAMKATOPA, PEAKLIUU
HOHHOTO OOMEHa), MPOBEICHHE MPAKTHYECKOW paboThl «BiusHHE pa3iuyHbIX (AKTOPOB Ha
CKOpPOCTh XUMHYECKON PEaAKIIUN».

Pacuérnbie 3anaun.

PacuéTel o ypaBHEHUSAM XMMHUYECKHUX PEAKLUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIb30BAHNEM NOHSTHS «MaccoBast 10JIsl BEIIECTBa.

Heoprannueckasi xumus

Hemeramnsl. Ilomoxxenue HemeraiioB B llepuoanueckoid cucTeMe XMMHUYECKUX
anemenToB JI. M. MenneneeBa M OCOOEHHOCTH CTpOeHMsI aToMoOB. DuU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJUTOTPOITUS HEMETAIUIOB (Ha MpUMepe KUCIopoia, cephl, pocdopa u yriaepoaa).

XuMHUYECKHE CBOMCTBA BaXKHEHININX HEMETAUIOB (rajJoreHoB, cepbl, a3ora, (ocdopa,
yIJIepo/ia U KPEMHHS) M UX COeMHEHHH (OKCUIOB, KUCIOPOCOICPIKALIMX KHCIOT, BOJIOPOIHBIX
COC/IMHCHUH).

[IprMeHeHre BaXKHENIINX HEMETAVIOB U UX COCAUHEHUN.

Meramsl. [lonoxenne metaioB B llepuoaudyeckoi cucteMe XUMHYECKUX JIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHMSI JIEKTPOHHBIX 000JI04EK aToMOB MeTayuioB. OO0mue
¢uznueckue cBoiictBa MeTaioB. CIUIaBpl METAUIOB. DJIEKTPOXUMHUYECKUM Pl HAIpPSHKEHUN
METaJUIOB.

XUMUYECKHE CBOWCTBA BAXKHEUIIMX METa/UIOB (HATpWM, Kajuui, KaJblUi, MarHui,
AIIOMUHUH, IUHK, XPOM, XKeJIe30, ME/Ib) M UX COCTMHEHU.

O01ue cnocoObl NoMy4YeHNs MeTauioB. [IpuMenenue MeTaioB B ObITY U TEXHUKE.

OKClepUMEHTAJIbHbIE METOJIbl M3Y4YEHMs] BEIIECTB M UX IMPEBPALECHUN: H3y4yeHUe
KoJuleKuMu «MeTamibl U CIUIaBbpl», OOpa3loB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3aja4, HaOMIOJleHWe W ONMCAHWE JEMOHCTPAallMOHHBIX M  JIaOOpaTOpHBIX  OIBITOB
(B3anMopelicTBHE THUJPOKCHUIA aJIOMUHUS C pPacTBOpaMH KHCIOT U ILIENO0Yel, KaueCTBEHHBIE
PEaKIK Ha KATHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétpl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMU BeHIecTB, pacyérhl Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOJIYKTOB PEAKIINH, €CITH OJIHO U3 BEIIECTB HMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumuu B 00eciedeHNH SKOJOTUYECKON, SHEPTETUIECKON U MUIEBON 0€30TaCHOCTH,
pa3BuUTHM MeauluHbl. [loHSATHE O Hay4yHBIX METOAax IO3HAHMS BEUIECTB U XUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 O0OMMX HAaydyHBIX NPHUHLIMIAX TPOMBILUIEHHOTO TOJIY4EHUs
BOKHEHUILINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpUajOB. Ba)KHEHIINE CTPOUTENIbHBIE MaTepHUalIbl,
KOHCTPYKLIMOHHbIE MaTepuajbl, Kpacku, CTEKJIO, KepaMHKa, MaTephalibl ISl SJIEKTPOHUKH,
HAaHOMAaTepHaJlbl, OPraHUYECKHE U MUHEPAJIbHBIE y100peHUsl.

XuMHS M 3]I0pOBbE 4YEJIOBEKa: IpaBHJIa HCIIOJb30BAHUS JIEKAPCTBEHHBIX IpenapaTos,
npaBmiia 6€30MaCHOT0 UCIOIb30BaHUS MpenapaToB ObITOBONM XUMHUHU B ITOBCEAHEBHOM KU3HMU.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexXnpeaMeTHbIX CBA3EH MpU U3ydeHUH O0Iel U HEOpraHU4eCKOW XHMHUU B
11 xmacce ocCymIeCTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHH,
TaK U NOHSTHUM, SBISIOIIUXCS CUCTEMHBIMU JUIS OT/IEIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOI'O
[UKJTA.

OO1ue ecTecTBEHHO-HAy4HbIE IIOHSTHSA. HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaylu3,  CHHTE3,  KJIacCUpUKalus,  MEPUOAUYHOCTb,  HAOJIOJEHHE,  HKCIEPUMEHT,
MOJETUPOBaHUE, U3MEPEHNUE, SBICHHUE.

@duszuka: Marepusi, dHEprus, Macca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
pPaZvoOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKUl ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PN3NUECKUE BEIIMYMHBI U €IUMHUIIB KX H3MEPEHHSI, CKOPOCTb.

Buonorusi: kneTka, opraHm3M, SKOcHcTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTH,
BUTaMUHBbI, 0OMEH BELIECTB B OPraHU3ME.

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

Texnonorus: XUMHYECKast IIPOMBIIIIJIEHHOCTD, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUaoB, CEJIbCKOXO3SIICTBEHHOE IIPOU3BO/ICTBO, nuIIeBas
MPOMBIIIICHHOCTD, (hapMaleBTHYECKasi MPOMBIILICHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX
[IpenapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€pPUAJIOB, AJIEKTPOHHASI MPOMBILIUIEHHOCTb,
HAaHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIbTATEI OCBOEHUA [IPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJabTaTaM OCBOCHHS OOYJarOIIMMUCS
IporpaMM CpefHero oo0Iero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeToanueckoii OCHOBOM [uis pa3pabOTKU IJIAaHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MpOrpaMM CPEIHETO O0IIero 00pa3oBaHUs SBISETCA CUCTEMHO-ICATEIPHOCTHBIN TTOIXO/I.

B cootBeTcTBUM € CUCTEMHO-IEATEIBHOCTHBIM MOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMSA InpeaMmeTa «XHUMHSI» Ha YpPOBHE CpelHero ooOiero oOpa3oBaHUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHWE OOYYAIOIIMMHCSI POCCUUCKONW TPaXTAHCKOW HMICHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJIM4ue MOTHUBALIMM K 00YYEHHUIO;

LIeJICHAINIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULINKA 0a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCSI B CBOEH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYLIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOIO
o0paszoBaHus;

HaJM4ue TPABOCO3HAHMSI HKOJIOTMYECKON KyIbTYypbl U CIHOCOOHOCTHM CTaBUTh LIENU U
CTPOWTH KU3HECHHBIE TIAHBI.

JlnuHOCTHBIE pE3yabTaTbl OCBOCHMS IpeaMeTra «XHMHsS» JOCTUTaloTCs B EIUHCTBE
yueOHOM M BOCHUTATENIbHON JAEATEIBbHOCTH B COOTBETCTBUHM C T'YMaHHUCTHYECKUMHU,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMM U UJ€aJaMH POCCUICKOTO
IpaXXIaHCKOTo 0O0IecTBa, MNPUHATHIMA B OOIIECTBE HOPMAMHM U NPaBWJIAMHU IOBEACHUS,
CHOCOOCTBYIOLIMMH IIPOLIECCaM CAMOIO3HAHMSI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAaHOBJIEHUS
JMYHOCTHU 00Yy4aroIIUXCsl.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHS MpeaMeTa «XHMHUS» OTPaKalT CHOPMHUPOBAHHOCTD
ONbITa IO3HABATENIbHOM M MPAKTHUYECKON JESITEeNbHOCTH OOydYaloluXcs M0 pealn3aluu
MIPUHATHIX B 00ILIECTBE LIEHHOCTEH, B TOM UHCJIE B YaCTH:

1) rpazkIaHCKOT0 BOCIIMTAHMA:

OCO3HaHHUS 00YyJaroIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPAaB U 00S3aHHOCTEHN, YBAKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE;

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

CIOoCcOOHOCTH TIOHUMATDh U IPHHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apTyMEHTBI JPYTUX
IIPU aHAJIU3€ PA3IMYHBIX BUIOB YUEOHOU JEATENLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSL

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY U HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMHH;

YBa)XEHMsI K IpOIEcCYy TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO INPUMEHEHMS
XAMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOJCHHIA,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSIHHOTO TPY/Ia YUEHBIX U PAKTUKOB,;



WHTEpeca ¥ I[MO3HABATCIIBHBIX MOTHBOB B TIIOJYYCHHHW | IIOCICAYIONIEM aHAJHM3e
WH(OPMAIIHH O ITEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTCYeCTBEHHOW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOTO CO3HAHUS, 3THICCKOTO ITOBEIACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XUMHUYCCKUMH SBJICHUSAMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPATLHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH,;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJICHUE W TIOCTYIIKM CBOMX TOBAPHUINCH C TIO3MIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM H OCO3HAHKE MOCIICACTBHIA ITUX MOCTYITKOB,;

4) popMupoBaHHUSs KYJIbTYPbI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 370poBOTO U 0Oe30macHoro olpa3a >KHW3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PH3HUYECKOMY U TICHXUICCKOMY 3]I0POBBIO;

coOro/IeHns TpaBWII OE30MacHOTO OOpaIeHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATEIIBHOCTH;

MMOHWMAHHUS [EHHOCTH TMPaBWI WHIUBUAYAIBHOTO M  KOJUICKTUBHOTO 0€301acHOro
MTOBEJICHHSI B CUTYAIIUSAX, YIPOXKAIOIIHNX 37J0POBBIO H KU3HHU JTFO/ICH;

OCO3HAHMS IOCICACTBUI M HENPHUATHS BPEAHBIX MPHUBBIUEK (YIMOTpEeOICHUS alKOTOJI,
HApKOTUKOB, KypeHHUSI);

5) Tpy/10BOro BOCIIMTAHUSI:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIICIOBATEIBCKONW  JIEATSIIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUECKOM U IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHEC B PEIICHUW MPAKTHYESCKUX 337ad COMUATHHOM
HampaBJIeHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHUICCKOMY H3YYCHHI0 MPO(ECCHil pa3InIHOTO poJia, B TOM YHCIIC HA
OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMUHU,;

YBOXCHHSI K TPYLY, JIOASIM TPYyIa U pe3yIbTaTaM TPYAOBOU JESTEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWUBUIYaTbHOW TpPAaeKTOpPHH OOpa3oBaHMS,
Oyaymieit mpodeccuu M peann3anui COOCTBEHHBIX KU3HCHHBIX IUIAHOB C YYETOM JIMIHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa,

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

AKOJIOTHYECKHU TIeJIECO00PA3HOT0 OTHOIICHUS K TPUPO/JIE, KaK HCTOYHUKY CYIIECTBOBAHHUS
KU3HH Ha 3emJIe;

MOHUMAHHMSI TII00ABHOTO XapakTepa dKOJOTHICCKUX TPOOJIeM, BIUSHUS YKOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COLIMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUS BOTIPOCOB
PaIMOHATILHOTO MTPUPOIOIIOIE30BAHHS;

AKTUBHOTO HETIPUATHS JICHCTBHUH, MPHHOCSIIMX BpPEI OKPYXKAIOIICH MPHPOIHON cpeje,
YMEHHS TPOTHO3HPOBATh HEOIATOTPUATHBIC SKOJIOTHYCCKHE MOCICICTBUS IPEIITPHHIMACMBIX
JNEUCTBUN U NMPEAOTBPAILATH UX;

HAIAYUS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, DKOJIOTHYECKON KYIBTYpPHI, OIBITA
JCSTETLHOCTH ~ JKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B
MMO3HABATEIILHON, KOMMYHUKATUBHOW U COIMAIILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTHUBOCTOSATH UICOJIOTHH XeMO(oOuH;

7) HEeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBCHHOM MPAKTUKH;



MOHUMaHUS crenuuKd XMMUM Kak HayKH, OCO3HaHHUA €€ poju B (HOpPMHUPOBAHHUH
PaIMOHAJILHOTO HAYYHOI'0 MBIIUIEHHMS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHHS 00 OKpYy’KaroleM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnH MpodsIeM COXpaHEHUs TPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM LMBUIIM3ALMU. B €€
I'YMaHUCTUYECKOW HAINpaBJICHHOCTH U BaKHOW POJM B CO3/JaHHMU HOBOW 0a3zbl MaTepuUaIbHOMN
KYJIBTYpbI, PELIEHUH I100AIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M HKOJIOTMYECKOl Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecrevyeHny yCIOBUM yCHEIIHOTO TPYyla U SKOJIOTMYECKU KOM(POPTHON KU3HU KaXKIOro dJieHa
oOmrecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH. TIOHMMAaHUs CYIIHOCTH METOJOB II03HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS IJIs
aHaiu3a U OOBSICHEHHUs SIBJICHHM OKpPYKAIOLIEro MHUpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUsI JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYyYHbIX (DAKTOB ¥ MMEIOIIMXCS IaHHBIX
C LIEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHHs IpobiieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLHsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEI0BATEIBCKON AEATENbHOCTH,

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUI0 M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM IO XUMHUH B COOTBETCTBUH C >KM3HECHHBIMU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iIMyHBIX cdepax mnpodeccuoHaTbHON
NEeSATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE Pe3yNbTaThl OCBOCHHS Yy4eOHOrO mpeaMeTa «XUMHUS» Ha YPOBHE
cpenHero o0miero 0opa3oBaHus BKIIOYAIOT!

3HaYMMBbIe NI (OPMHUPOBAHMS MHUPOBO33PEHHUST OOYJAIOIIUXCS MEXKIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) 00IeHaYYHbIE TTOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
u CHGIII/I(i)I/IKy MCTOAOB IMO3HAHUS, UCIIOJB3YCMbBIX B CCTCCTBCHHBIX HayKax (MaTepm{, BCIICCTBO,
OHEprus, ABJICHHC, IMPOLICCC, CUCTEMA, Hay‘lHBIﬁ (1)aKT, IMPUHIMII, TUIIOTE34a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHS, CCIICI0BaHUE, HAOIOICHUE, U3MEPEHHUE, SIKCIIEPUMEHT U APYIHe);

YHUBEpCAIbHBIE yueOHbIE JIEUCTBUS (mo3HaBaTeNnbHbIC, KOMMYHHUKaTHUBHBIE,
perynsaTuBHbIE), oOecrneunBaromue (GopmMupoBaHHe (DYHKIMOHAIBHOW T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXxcs;

CIOCOOHOCTh ~ OOYYAIOUIMXCS ~ WCIIOJB30BaTh  OCBOCHHBIE  MEXKIUCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS WM YHUBEpCAJIbHbIE Y4YCOHBIC IEHCTBHUS B IIO3HABATCILHOU U
COLIMAJIbHOW MTPAKTHKE.

MeranpenMeTHbIe PE3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU yUE€OHBIMHU
IMMO3HAaBATCIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU ﬂeﬁCTBHﬂMH.

OBy1aieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU

1) 6a30BbIe JIOTHYECKHE JeCTBHUS

CaMOCTOSITENIEHO  (DOPMYJIUPOBATh M aKTyaJU3UpPOBAaTh NPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBAaTh;

OTPEJICNATh LENU JEATEIHbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHHS,
COOTHOCHTD pPE3YJIbTAThI ACATCIBbHOCTU C IOCTABJICHHBIMU LCIIsIMU,



UCIIOJIb30BAaTh NPHU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHble TMpPU3HAKKM TOHATHUM W YCTaHaBIMBAaThb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl 0OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIs1 KTacCU(PUKALIMK BELIECTB U XUMUYECKUX PEAKIIH;

YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXY U3Yy4aeMbIMU SIBJICHUSIMH,

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

NPUMEHSTh B MPOIIECCE MO3HAHUS, MCIOJIb3YeMbIe B XMMUU CHMBOJINYECKUE (3HAKOBBIC)
MO/IeITH, IPE0OPa30BBIBATH MO/ICIIbHBIC MIPEICTABICHHS — XUMUYCCKHUT 3HAK (CHMBOJI) 3JICMEHTA,
xuMuyeckas ¢GopMysia, YpaBHEHME XUMHUYECKON peakuuud — TMpH PEIIeHUH Yy4eOHBIX
[I03HABATEIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHSTh HAa3BaHHBIE MOJENIbHbIE MPECTABICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLUH.

2) 6a30Bble HCCJIEI0BATEIbLCKHE IEHCTBHS:

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

dbopMmynupoBaTh LETM M 33Jaud HUCCIEJOBAHUS, HCIOJb30BAaTh IOCTAaBJICHHbIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BOIPOCHl B KaY€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
1 GOpMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIa/IETh HAaBBIKAMHM CAMOCTOSITEIPHOTO IUIAHUPOBAHUSA M NPOBEACHUS YUCHHUUECKHUX
HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHMs HaOJII0JaTh 3a XOJOM MPOIECcCca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopmMyaupoBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBaHUs, COCTABJIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHOU
pabore;

npuoOpeTaTh OMBIT YYCHUYECKON MCCIEeNOBATEILCKOH W TMPOEKTHOW JESTEIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEIIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB MMO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBATbCS B PA3IMYHBIX HUCTOYHHMKAX HH(opManuu (HayqHO-MOIMYJIsIpHAS
JUTEepaTypa XUMHYECKOTO COJEpXKaHWs, CIpaBOuYHbIE MMOcoOus, pecypcbl MHTepHera),
aHAJIM3UPOBATh HMH(OPMALIMIO PA3NUYHBIX BUIAOB U (OpPM NPEICTaBICHUS, KPUTUUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynmHpoBaTh 3ampockl W TPUMEHATH DPA3JIMYHBIE METOIBl NpPU TIOMCKE W OTOOpe
uHbOpMaK, HeOOXOAMMOH JUTS BBITIOTHEHHUS YUeOHBIX 3a/1a4 ONPEeIEHHOTO THIIA,

IPUOOpPETaTh OMBIT KCIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHMAIBHYIO (GOpPMY MpeCcTaBiIeHHs HHPOPMALUH (CXEMBI,
rpaduKu, IMarpaMmbl, TaOJIHIBI, PUCYHKH U JPYTHE);

HCIO0JIb30BAaTh HAy4yHBIM #A3BIK B KAdeCTBE CpeACTBa MpU paboTe € XUMHUYECKOU
uHpOpMaIMel: MPUMEHATh MEKIpPEAMETHbIC ((U3NYECKHMEe M MAaTeMaTHUYeCKHe) 3HaKd |
CHUMBOJIBI, POpMYITBI, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJIITHOCTH.

OgBiageHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMY 1eHCTBUSIMHU

3a71aBaTh BOIPOCHI 110 CYIIECTBY OOCYK/JIa€MOW TeMBI B XOJIE THAJIOTa W/HIIM TUCKYCCHH,
BBICKa3bIBaTh HUAEH, (OPMYIHpPOBATH CBOM IMPEUIOKEHUS OTHOCHTEIBHO BBIOJHEHHUS
MPEUI0KEHHOM 3a/1a4H;



BBICTYIaTh C IpE3EHTAaIMeil pe3yabTaTOB MO3HABATEIbHOW AESTEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpCTHHKAMU TPU  BBIIOJHEHHUH XHUMUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabdoThl MO HCCIEIOBAHUIO CBOWCTB H3Y4aeMbIX BEILECTB,
peanu3anuy y4eOHOTO MpoekTa M (OpMYJIHpPOBaTh BBIBOJBI IO pe3yjbTaTaM MpPOBEIEHHBIX
HCCIe0BaHUM TyTEM COTJIACOBAHMS TIO3UIIMHN B X0JIe 00CYXICHHS 1 0OMEHAa MHCHUSIMHU.

OBnageHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIbHO IJIAaHUPOBATh U OCYILECTBISATH CBOIO IMMO3HABATEIbHYIO JEATEIbHOCTD,
ompezenss €€ LeNU U 3aJaud, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/iaraeMblii aaroputM AEUCTBUN MpPU BHINOJHEHUM Y4EOHBIX U UCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpeKTUBHBIN cIOcO0 MX pelIeHHs ¢ YUETOM MOIy4Y€HUs HOBBIX 3HAHHUN O
BELIECTBAX U XUMUYECKUX PEAKIHX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTM Ha OCHOBE CcaMOaHalu3a U
CaMOOLEHKH.

HNPEJIMETHBIE PE3YJIbTATbBI

10 KJIACC

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

chOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMUYECKOH COCTABIISIIOIIEH E€CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpPA, POJM XMMHH B TO3HAHUU SIBICHUW NPHUPOABI, B (HOPMHUPOBAHUH
MBIIIUICHASI U KYJIbTYpPhl JTUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOW MIJis
pelieHusT TMPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM CpEAE;

BIIaJICHUE CHUCTEMOW XWMHUUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAralolue
MOHATHS (XUMHUYECKU DJIEMEHT, aToM, JJIEKTPOHHAsE 000J04YKa aTOMa, MOJICKYJa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, XHUMHUECKasi CBs3b, CTPYKTypHas ¢opmyiaa (pa3BépHyras u
COKpamiéHHas), MOJIb, MOJIIpDHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOJHBIA  CKEJeT,
(yHKIMOHANBHAS TPYINA, PaJuKai, WU30MEpHUs, H30MEPHI, TOMOJIOTHUECKHIH pPsiJi, TOMOJIOTH,
YIJI€BOAOPO/Ibl, KUCIOPOA U a30TCOJEpIKaIUe COETUHEHHSI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHHUST); TCOPUU U 3aKOHBI (TEOPHUS CTPOCHHUS OPraHUIECKUX
BemectB A. M. ByrimepoBa, 3aKOH COXpaHEHHMs MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XUMUM; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS
MPUYNHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBIICHUH, (PAKTOJOTUIECKHIE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U 0€30MaCHOM HCIIOIh30BAHUN BAXKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JeSATETHHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMCHHU BBISBIISATH XapaKTEPHBIC MPU3HAKK MMOHSATHI, YCTAHABIUBATh
WX B3aHMMOCBSI3b, HCTIIOJIB30BaTh COOTBETCTBYIOIINE MMOHSTHS ITPU ONTMCAHUN COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAaHUYECKUX COETUHECHUM;

c(OPMHUPOBAHHOCTh YMEHUN HCIIOJIH30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3sBEPHYTOM, COKpaEHHON) (HOPMYIT OPraHUYECKUX BEIICCTB
U YpaBHEHUN XMMHUYECKHX PEAKIUU, U3rOTABIMBATH MOJEIH MOJIEKYJ OPraHMYECKHX BEIIECTB
JUISL WULTIOCTPALIUKA UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBAThH MPUHAIICIKHOCTh H3YYCHHBIX OPTraHUYeCKHX
BEIIECTB M0 HX COCTaBY M CTPOSHHUIO K OIPENCIEHHOMY KIACCY/TPYNIe COCIUHEHHUN
(yrnmeBonopoapl, KUCJIOPOJ M  A30TCOAEpIKAIlU€  COEAWHEHUS, BBICOKOMOJIEKYISIPHbIE



COC/IMHEHUS), JlaBaTh MM Ha3BaHUs 1o cuctemarmdeckoit Homenkiarype (IUPAC), a takxke
NPUBOUTh TPUBUAIBHBIC HA3BAHUS OTIACIBHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOTMJICH,
aleTUJICH, STWICHIVIMKOJb, TJIHLEpHUH, (QeHos, ¢GopManbleru], aleTaableruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTa, TIIIOKO03a, (PpyKTo3a,
KpaxMaJl, [eJUTI0I03a, TIIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OINPEAETATh BUJBI XUMUYECKOM CBS3M B OPraHMYECKHUX
coeiMHEeHUsX (OIMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHMSI MPUMEHSTH IOJOXKEHUS TEOPUU CTPOEHUS OPraHMYEeCKHUX
BeulecTB A. M. bytiepoBa s 00bsSCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTpOoeHHUE, (U3UYECKUEe U
XUMHYECKHE CBOWCTBA TUIUYHBIX PEJCTABUTENIECH PA3IUUHbIX KIACCOB OPraHUYECKHUX BELIECTB
(MeTaH, 9TaH, OSTWJICH, MPONWJICH, ameTwWieH, Oyraawen-1,3, MerwnOyramuen-1,3, OeH30II,
METaHOJI, 3TaHOJI, STHWJICHIJIMKOJb, [VIMLEPHUH, (EHOJI, alleTalbIerua, MypaBbuHas U yKCyCHas
KUCIIOTBI, TJIOKO3a, KpaxMmall, IeJUIII03a, aAMHUHOYKCYCHAs KHCJIOTa), WUTIOCTPHPOBATH
TEeHETUYECKYIO CBSI3b MEXJY HUMHU ypPaBHEHUSIMU COOTBETCTBYIOIIMX XMMUYECKHX PEAKIUH C
HCI0JIb30BaHUEM CTPYKTYPHBIX (OpMYII;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CBIPBS
(He(dTh, MPHUPOIHBIA Ta3, YroJib), CHOCOOBI MX MEPEPaObOTKH M TMPAKTUYECKOE MPUMEHECHHUE
IIPOJIYKTOB MEepepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00b€Ma, KOJIMYECTBA HCXOAHOIO BELIECTBA WM NPOAYKTAa PEAKIMH MO H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJTHOTO M3 UCXOTHBIX BELIECTB HIIH MTPOTYKTOB PEAKIIUH);

c(hopMUPOBAaHHOCTh YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPU U3YYEHUM BEIIECTB M XUMHUYECKHX SIBJICHUMN
(HaOnromeHWe, W3MEPEHHe, OSKCIEPUMEHT, MOJICIMPOBAaHKE), HCIOJB30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HaHUS JUIsl IPUHATHS PELIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsX, CBSI3aHHBIX
C BEIIECTBaMU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHI COOJFO/IaTh MPaBHUJIA MOJB30BAHUS XUMUICCKOW TIOCYION U
1abopaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBHia OOpaIIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATh W BBIMOJIHATH XUMHYECKHHA HKCTIEPUMEHT
(mpeBpallleHHs] OPraHUYeCKUX BELIECTB MPU HAarpeBaHUU, MOJYyYEHUE ATUIIEHA U U3yYEHHUE €ro
CBOMCTB, KaueCTBEHHBIE pEAKIMH OPraHMYEeCKUX BEIIECTB, JEHaTypauus OEIKOB NpHU
HarpeBaHWHM, IIBETHBIC PEaKIUU OCIIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHHKH 0€30MaCHOCTH
npu oOpalleHNH C BEMIECTBAMH M J1a00OPaTOPHBIM OOOPYIOBaHHEM, MPEICTABIATh PE3yIbTAThI
XMUMHMUYECKOTO DJKCIEpUMEHTa B ()OpME 3aluCU YpPAaBHEHUN COOTBETCTBYIOLIUX pEaKLUil u
(GbopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIYy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBOM nHpopMaiuu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOAATh TMpaBWJIA SKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEACHHUA B OBITY M TPYAOBOH JAEATEIbHOCTH B LEJISIX COXPAHEHHUS CBOEro 3/10pOBbA U
OKpYKalollled IPUPOJHON Cpesbl, 0CO3HABaTh ONACHOCTh BO3JEHCTBHS HA >KUBBIE OPraHU3MBbI
ONpEENIEHHBIX OPraHMYECKUX BellecTB, MOHMMas cMbici mnokaszarens [1/IK, moscHATh Ha
IpUMEpax CIocOObl YMEHBIICHUSI U MPEAOTBPALICHUS UX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M
4eJI0BeKa,



Ui 0Oy4aroUuXxcsd C OrpPaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI. YMEHHE HPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

JUIA CIeNbIX W CHAa0OBUAAIIMX OOy4aroUIMXCsA: YMEHUE HCIOIb30BaTh pelbedHO-
TOYEYHYIO cucteMy o6o3Hauenuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB U TeM (undposbie)
Ne n/m KounTpoasnsie | IIpakTuyeckue
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsI padoTsl pecypest
Pa3pen 1. Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMUHU
[Ipenmet opraamyeckoit xumun. Teopus
11 CTPOEHUS OPraHUYECKUX COSTUHEHUH A. 3
M. Byraeposa
Hroro no pazneny 3
Pa3zzen 2. YriieBoaopoabl
21 [penenpHbIe yriaeBoIOPOIbI — AIKAHBI 2
29 HenpenenbHble yriIeBOAOPOIbI: ANKEHE, 6 1
aJIKaJMeHbl, aJTKUHBI
2.3 ApOMaTHYECKHE YIIIEBOJOPOIbI 2
24 [TpupoaHbIe HCTOYHHUKHU YIIIEBOAOPOJIOB H 3
uX nepepadboTka
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kamue oprannveckue coeInHeHust
3.1 Criuptsl. enon 3
39 Anpaerunpl. KapOoHOBBIE KUCIIOTHI. 7 1
Cnoxuble 3(HpbI
3.3 VraeBoasl 3




Hroro mo pa3neny

13
Pa3nen 4. A3oTcoaepaiiue opraHnvecKne coeJIMHEHUsl
4.1 ‘ AMMHBI. AMUHOKUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJIeKy/IsIpHBIE COeTNHEHHS
5.1 ‘ [Tnactmaccel. Kayayku. Bonokna 2
Hroro mo paszaeny 2

OBLIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME

34




IIOYPOYHOE NJIAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
[
J:;H Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue J::;:el—[l/lﬂ :)l;l[()l;zzl;:fenbﬂue
padoTsl padoThI pecypent
1 IpeameT opraHUYecKoil XUMHH, e& 1 http://school-
BO3HHKHOBEHHE, Pa3BUTHE U 3HAUCHHE collection.edu.ru
’ Teopust CTPOCHHUS OPTaHUYECKUX 1 http://school-
coemunennit A. M. Bytneposa. collection.edu.ru
3 Kiaccndukanny opraHudecKiX BEIECTB. 1 http://school-
HoMeHKaTypa OpraHM4ecKuX BEIIeCTB collection.edu.ru
4 AJIKaHBI: COCTaB M CTPOCHHE, 1 http://school-
TOMOJIOTHYECKHIA PSIJT collection.edu.ru
5 MeraH ¥ 3TaH — npocTeiinmne 1 http://school-
MPEACTABUTENN AIKAHOB collection.edu.ru
. http://school-
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 .
collection.edu.ru
7 DTHJIEH U IPOITHIEH — MPOCTENIIHE 1 http://school-
MPEICTABUTENN aJKEHOB collection.edu.ru
8 IMpaktuyeckas padora Ne 1. «I[Tonyderne 1 1 http://school-
STHJICHA ¥ U3YYECHHE €TO CBOUCTBY collection.edu.ru
Ankanuensl. byraguen-1,3 u
9 MeTI/IJf6yTaIII/Ie:fl,H3. [Nomyuenune 1 m‘w
collection.edu.ru
CHHTETHYECKOTO KaydyKa U Pe3HHbI
10 AJIKHHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 http://school-

TOMOJIOTHYECKUH psill. ALeTHICH —

collection.edu.ru




po CTEHIIHI NpeaACcTaBUTEIIb AJIKUHOB

Beruuciienus o YpaBHEHUIO XUMHYECKOU

http://school-

11 -
peakuu collection.edu.ru
12 ApeHbl: 6eH3071 1 TOIyoJ. TOKCHYHOCTD http://school-
apeHoB collection.edu.ru
13 TeneTnyeckast CB3b yIIEBOA0POIOB, http://school-
NPHHAUIEKAIMX K PasIHIHBIM KJIaccaM collection.edu.ru
IIpupoHbIC HCTOYHHKH YTIICBOIOPOJIOB:
14 HIIJ)I/I;)O):LHMPI raz u HOHyTlZl]:Ie HQ(I)TI;HI)IG m
) collection.edu.ru
ra3sl, HeQ)Thb U NPOAYKTHI €€ nepepaboTKu
TIpupo/HbIe HCTOYHHKH YTIICBOJIOPOJIOB:
15 HIII))HIII):)O,HHBIP'I ra3u nonyTZ;e HeQJTI;HbIe M
. collection.edu.ru
rassl, HeTh U IPOAYKTHI e€ epepaboTKu
16 KourposbHast paboTa no pasueiy http://school-
«VYTIeBOI0POIBI» collection.edu.ru
17 [IpenenbHbIE OHOATOMHBIE CIIUPTHI: http://school-
METaHOJI U 3TaHoI. BonopoHas cBsi3b collection.edu.ru
18 MHOroaToMHbI€ CIUPTHI: STUIEHITTUKOIb U http://school-
TIIULEPUH collection.edu.ru
19 ®DeHOIL: cTpOeHUE MONIEKYbl, (hU3udecKue http://school-
U XUMHYECKHE CBOIUCTBA, IPHMCHCHHUE collection.edu.ru
20 Auperupl; GopManbIeTH I U http://school-
aneranbaerul. AneToH collection.edu.ru
21 OHOOCHOBHBIE TIPEJICIIbHBIC KapOOHOBBIC http://school-
KHCJIOTHI: MypaBbUHAsI ¥ YKCYCHAsI collection.edu.ru
2 ITpakTnueckas padora Ne 2. «Cpoiicta http://school-
pacTBopa yKCyCHOU KHCIOTBI» collection.edu.ru
23 CreapuHOBas! ¥ OJIEMHOBAS KHCIIOThI, KaK http://school-




MPEeACTAaBUTEIN BBICIIIHUX Kap6OHOBLIX
KHCIIOT

collection.edu.ru

Mbl1a KaK COJIM BBICHIMX Kap601—10}351x

http://school-

24 3
KHCJIOT, X MOIOIIIEE JICHCTBUE collection.edu.ru
CrnoxHbIe Y3QUPHI KaK IPOU3BOJHEIE
bup P http://school-
25 KapOOHOBBIX KHCIOT. ['UIIPOITH3 CIOKHBIX B
collection.edu.ru
3¢upoB
26 JKuphI: THAPOIIHN3, IPUMEHEHHE, http://school-
OHOJIOTHYECKAsT POJIb KUPOB collection.edu.ru
VrieBopl: cOCTaB, KilacCU(pUKAIMSL.
N (1) http://school-
27 BakHei1ue mpeIcTaBuTeNN: TIII0K03a, ’
collection.edu.ru
($pykTO3a, caxaposa
)8 Kpaxmai 1 uesuirono3a Kak IpupoiHbie http://school-
HOJIMMEPBI collection.edu.ru
KonrponbsHas paboTa 110 pasaein
2 N P P PasAeiy http://school-
«Kucnopoacoaepxaniye OpraHidecKkie .
P P P collection.edu.ru
COEIMHEHUAY
http://school-
30 AMUHBI; METUJIAMHUH U aHUJIHH N
collection.edu.ru
AMHUHOKHUCIIOTBI KaK aM(OTEPHBIE
(orep http://school-
31 OpraHUYECKHE COENMHEHHUS, UX .
collection.edu.ru
OMOJIOTHMYECKOE 3HaUEHHE. [IenTu bl
3 Benku kak nmpupoaHbIe http://school-
BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS collection.edu.ru
33 OCHOBHBIE TIOHATUS XMMUHU http://school-
BBICOKOMOJIEKYJISIPHBIX COEIMHEHMUI collection.edu.ru
34 OCHOBHEBIE METOBI CHHTE3A http://school-

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.

collection.edu.ru




ITnacTmaccsl, Kay4yKHd, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

» Xumus / T'adbpuensia O.C., Octpoymos WU.I'., Cnagkos C.A., AKHOHEpHOE 0OIIECTBO

«M3narenbcTBO «IIpocBemenne»

METOIJUYECKHUE MATEPUAJIBI JISA YUYUTEJISL

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Metoanueckoe mocobue — 6a30BbIi ypoBEHB» - M.
Hpoda 2022 ro.

2. O.C.I'abpuensH, U.I'.OcrpoymoB, «O0mmas XuMHusl B TeCTax, 3a/1a4yax, ynpaxkaeHusx. 11
kiace» — M.: [lpoda, 2023 ro.

3. O.C.I'abpuensH, [1.H.Bepeskun, A.A.YmakoBa «Xumust 11 kiracc: KoHTpoJIbHBIE H
POBEPOYHBIC PabOTH K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 kmacc: HactonsHas kHuTa 17151
yuurensi». Yacts 1 — M.: lIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kaura st
yautens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemero, N.I'.OctpoymoBa «3agauu o XUMUHU B CIIOCOOBI X
pemenus» - M.: «/Ipoda», 2021roxu.

7. B.I'. leancoBa «Xumus 11 kmacc moypounsie miansl mo yueouuky O.C.['abpuensina,
[".I".JIpicoBoii» - Bonrorpan» Yuurens 2018rog.

8. M.A.Psa6oBa, V.IO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kinace», - M.: Dk3ameH,
2019r.

9. 9. O.C.I'abpueinss, 1.I'.ocTtpoymMoB « XUMUYECKHI 3KCIIEpUMEHT B mikose 11 kimace»; - M.:

Hpoda. — 2019 ron. _



A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumus» U caiT 1151 yauTens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Eaunas xomtekuus [IOP: TIpenmeTHas KOMICKIHS « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCIICPUMEHTHI:
xumust. Komnekius Poccniickoro o6meo0pazoBaTenb»HOT0 opraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast ouMImuaa mKkoJIbHHUKOB 0 XUMUAN
http://chem.rusolymp.ru Opranndeckast XuMuUsL: SIEKTPOHHBIN YICOHUK [T CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: TEKTPOHHBINA YISOHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEK: XUMHS

http://www.chemistry.ru JluctaniinoHHas OJTMMITHA/IA 10 XUMHUH: TEICKOMMYHUKAITHOHHBIN

00pa3oBaTeNbHbIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/




