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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas nmporpamma mo XMMHH Ha YpOBHE CpeqHero ooOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepainbHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepalibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIONIMX OCHOBHBIE 00pa30BaTeNbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTusl Boctiutanus B Poccuiickoit ®denepanuu Ha niepuon g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4eHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus ydamuxcs 10-11 xmaccoB. HM3ydyenwe mnpenmera,
peaiizyeMoe B YCIOBHUSX AUPPEPEHLUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATENBHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIIOBUSIM KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHuss B opraHuzanusx mnpodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHOM U3 MPUOPUTETHBIX TUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COACpKAHMUsI, Pe3yIbTaTOB 00yYeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHe

IIPEJICTaBICHUs O LEsX, COJIEp)KaHuHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYaIOUIMXCA CPEACTBAMM MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuUBaeT  OIpe/AeeHHeE:

OPUHIUIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTENIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI U OIIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectauuu B (oOpMe €IUHOTro
roCyIapCTBEHHOIO HK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHaBJIMBAaeT MHBapUAHTHOE MPEAMETHOE CO/IEpIKaHUEe, 00s3aTeNIbHOE [Tl U3yUSHUS

B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne |
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTO ISl U3Y4EeHUS

OTJICNBHBIX TEM;
e [peasiaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh H3Y4YEHMs] Y4eOHOTo MaTepuana c

y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

o Na€T METOIMYECKYI0 HHTEPIPETALMIO LIeeH U 3a]]ad U3y4YeHHUs IpeIMeTa
Ha YTiIyOJI€HHOM YpOBHE C YUETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPETHETO
o0uiero o0pa3oBaHus, COJIEPKATEIbHON XapaKTEPUCTUKHU IIJITAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHET0 001IeTr0 00pa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, IPeAMETHBIX). I10 BceM Ha3BaHHBIM MO3ULIUSAM B



IporpaMMme Mo XUMHUH MPEAyCMOTpEHA MPEEMCTBEHHOCTh C 00y4eHHEM XUMUHU Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3zoBaHus. 3a MpeaeIaMyu yCTaHOBICHHOM MporpaMMoit
10 XUMUM 0053aTeIbHON (MHBAPUAHTHOW) COCTABJISIONICH COIepKaHUs YI€OHOTO
npeaMeTa «XuMus» 0CTaéTcsi BO3MOXKHOCTh BbIOOpA €ro BapHaTUBHON COCTaBIISIOLICH,
KOTOpasi I0JKHA ONPEAEISATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO
npoduist 00ydeHuUsI.

B cootBercTBHM ¢ koHLIenTYanbHbIMU ToJI0keHUIMU PT'OC COO o0 Ha3HAYeHUH
MpeaAMETOB 0a30BOT0 M YIIYOJIEHHOTO YPOBHEH B cucteMe auddepeHInpoBaHHOTO 00y4YeHUs Ha
YpOBHE CpeHero o01ero 00pa3oBaHusl XUMHUS HA YPOBHE YIiyOIEHHOTO U3yUeHUsl HAaIpaBiieH
Ha peajn3alHIo IPEEMCTBEHHOCTH € TIOCIEAYIOIINM 3TAallOM ITOJIyYE€HUS XUMHUYECKOT O
00pa30BaHMs B paMKax U3yUEHUs CIELMAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHUX
JUCIUILIMH B By3aX U OpraHU3alUsaX cpeHero npodeccuoHanbsHoro oopasoBanus. B aTol cBs3u
U3y4eHUe mpeaMeTa « XuMUs» OpPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha PACIIUPEHUE U
yrayOlIeHne TEOPETUIECKON U MPAKTUYECKOU MOATOTOBKH 00YJArOIIMXCSl, BBIOPABIINX
orpeneNEHHbIA TPOPIIIE 00YUCHHUs, B TOM YHCIIE C IEPCIEKTUBON MOCIEIYIOMIETO MOTydSHHS
XUMHUYECKOTro 00pa3oBaHus B OpraHu3alusIx npodeccruoHanbHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpedboBanuil ®I'OC COO k m1aHupyeMbIM pe3ylibTaTaM 0CBOeHUs deaepanbHOI
00pa30BaTebHON MPOTrPaMMBI CPEIHETO 00IIIero 00pa3oBaHus U3yUYCHUE IpeaMeTa « XUMUS»
OPUEHTHPOBAHO TAK)KE HA PEIICHHE 3a7[ad BOCIIUTAHUS U COIIMATIBLHOTO PAa3BUTHUS 00YJAIOIINXCS,
Ha (OPMUPOBAHUE Yy HUX OOIIEHHTEIIEKTYaTIbHBIX YMEHUN, YMEHUH pallHOHAIN3AUN Y4eOHOTO
TpyJa U 0000MEHHBIX CIOCOOOB ACSITENFHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBIH,
HAJIPEIMETHBIN XapaKkTep.

CocraBisitomiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO M3y4YEHHS SIBISIOTCS
yrayOnénnsle Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTpeieNIieHUU TOJX0J0B K OTOOPY U CTPYKTYPHOH OpraHM3ally COAEpKAHHs 3TUX KYpPCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nEHHOTO YPOBHEH U3YUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u HeopraHuuyeckas
XUMHS» COCTABISIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUN M YMEHMH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO HM3y4Y€HUs IpeAMeTa. JTa CHCTeMa 3HAaHUU MOJIydyaeT OMNpEeesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAHMH O XMMHUYECKHX DJIEMEHTaxX |
CBOICTBaxX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTAaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKONW KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoauieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKask CBsSI3b O0OBICHSAETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUH mpu e€ oOpa3oBaHHWU M pPa3pyLIEHUHU, a TaAKXKE C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHIETCS
(dbopmMHpoBaHKEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOJIN3E PACIUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHMYecKol XUMHHM TpPU PACCMOTPEHUH PEAKIIMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX Peaklui.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KJIACCOB XMMHMKO-OMOIOTHYECKOT0 poduiis
OoJBIINI yACNBbHBIA BeC OyJIeT MMETh OpraHuyeckas Xumus. B 3ToM cimydae mpenocTaBisieTcs



BO3MOXHOCTb /17151 60s1ee 0OCTOSATENBHOIO PaCCMOTPEHHSI XUMHUECKOW OpraHU3aluy KIETKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHUIbI, OCJIKH, YTJICBOJbl, HYKIEMHOBBIE KUCIOTHI W apyrue. llpum sTom
3HaHUSA O COCTAaBE€ M CBOWMCTBAxX IPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM Ul M3y4€HHsI CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUILEBAPEHHUSL.

B mutane ¢popmMupoBaHus OCHOB HAYYHOT'O MHPOBO33PEHUS, OCBOSHHS OOLICHAYUHBIX
METO/IOB IO3HAHUS U OIbITAa IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX 3HAHUN U3y4EHUE IpeaMeTa
«XuMU» Ha yriayO0JIEHHOM YPOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS35X C Y4eOHBIMU
peaMeTaMy, BXOJAIIMMH B COCTaB IIPeAMETHBIX obnactell «EcTecTBeHHO-Hay4HbIE IPEIMETHI,
«Matemaruka 1 uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYPay.

[Tpu n3yuennu yueOHOTo mpeamera «XuMus» Ha yriayoJEéHHOM YpOBHE TaKkKe, KaK Ha
YPOBHE OCHOBHOTO U CpeIHEro o01ero oopazoBanus (Ha 0a30BOM YpOBHE), 3a1aucit
IEPBOCTENICHHON 3HAUMMOCTH sIBJII€TCs (POPMUPOBAHNE OCHOB HAYKH XUMHH Kak 00JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOM EATEIILHOCTH YEI0BEKA U OJTHOTO U3
KOMITOHEHTOB MHPOBOI KyJIbTYpHhI. Pemenue 3Toi 3a1a4n Ha yriayOI€HHOM ypOBHE U3yUCHHS
IpeaMeTa MpeArnosaracT pealu3aluio TakuX LeIeH, Kak:

e (QopmHupoBaHUE NPEICTABICHUN: O MaTEPUATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y TI03HABAEMOCTH SIBJICHUH IIPUPOJIBI, O MECTE€ XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beyuiel poiy B 00eCeYeHUH yCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA: B PEILICHUH
po0JIeEM HKOJIOTMYECKOM, SJHEPreTUUYECKON U MUILEBOI 0€30I1aCHOCTH, B Pa3BUTHH
MEAMILIMHBI, CO3/JaHUU HOBBIX MaTEpUajIOB, HOBBIX HICTOYHUKOB SHEPIUH, B
o0ecreyeHny paluoHaIbHOTO IPUPOJIONIONIB30BaHMs, B (POPMUPOBAHUN
MHUPOBO33PEHUS U 00LIeH KyJIbTyphl UEJI0BEKa, a TAKXKE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

® OCBOCHME CUCTEMBI 3HAHUN, JIEKAIIUX B OCHOBE XUMUYECKOW COCTABIIAIOLIEN
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpa: (PyHAAMEHTAJIbHBIX MOHATUH, 3aKOHOB U
TEOpUN XUMHUHU, COBPEMEHHBIX MPECTABIECHUI O CTPOEHUH BEILIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, O
TEPMOJMHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSX MPOTEKaHUSI XUMHUYECKHUX
peakuuii, 0 XMMMYECKOM paBHOBECHH, paCTBOpaxX U AUCIEPCHBIX cUCTEMax, 00 00X
Hay4YHBIX IPUHLUINIAX XUMHUYECKOIO IPOU3BO/ICTBA;

e (QopmupoBaHue y 00y4armuxcsi 0CO3HaHHOTO MOHUMAaHUsI BOCTPEOOBAaHHOCTH
CHCTEMHBIX XUMHUYECKUX 3HAHUH /U1 0OBSICHEHUS KIIIOUEBBIX UJeH 1 mpolieM
COBPEMEHHOM XUMMUH, JUIsl OOBSICHEHUS M IPOTHO3UPOBAHUS SIBIICHHUH, MMEIOLINX
€CTECTBEHHO-HAYYHYIO ITPUPOAY; TPAMOTHOT'O pPELIECHUs MPOOJIEM, CBSI3aHHBIX C
XUMUEH, TPOTHO3UPOBAHUS, aHAIN3a U OLICHKHU C IO3ULUN SKOJIOTUYECKON
0€30I1aCHOCTH MOCTEICTBUM OBITOBOI U IPOM3BOJCTBEHHOM NEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C XUMHUYECKUM ITPOU3BOACTBOM, UCTIOIBb30BAHUEM U TIEpEPaOOTKOM
BEIIIECTB;

e yriyOJeHHe NPeACTaBICHUN O HAyYHbIX METO/AaxX MO3HAHUS, HEOOXOAUMBIX JUIS
pUOOpETEHUs] YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U O0BSCHEHUS XUMUYECKUX
SBJIEHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON JESTENbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nutane peanuzaium nepBoouepeHbIX BOCIUTATEIbHBIX U PA3BUBAIONINX (YHKIIUH
LEJIOCTHOW CUCTEMBI CPEeTHET0 00I11eT0 00pa30BaHus IPU U3YYEHUHU MIpeIMeTa «XUMUs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyadTbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a9H, KaK:



e BOCNUTaHHE YOS )KAEHHOCTH B IO3HABAEMOCTH SIBJICHUH MPUPOJIBI, YBAKECHUS K
IPOIIECCy TBOPYECTBA B OOJIACTH TEOPETUIYESCKUX M MPUKIIAJHBIX HCCICIOBAHUN B
XUMUH, (POPMHPOBAHIE MUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU;

® pa3BHUTHE MOTHBAIMH K OOYUYCHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO H
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

® Pa3BUTHUC NO3HABATCIBbHBIX HHTCPCCOB, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX
CrocoOHOCTEH 00yJaromuxcs, GOPMUPOBAHNE Y HUX CO3HATEIBHOTO OTHOIIICHUS K
camM0o00pa30BaHUIO M HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICIIHOM
npoeCCUOHATLHON 1 O0IIIECTBEHHO! IESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;

e (opMupoBaHHE YMEHUI U HABBIKOB Pa3yMHOTO MPHUPOJIONIOIB30BaHUS, PA3BUTHE
IKOJIOTHUYECKOH KYIbTYPhI, IPHOOPETEHUE OIBITA OOIIECTBEHHO-TIOJIE3HON
IKOJIOTUYECKOH IEATETLHOCTH.

O611ee 4ncIo 4acoB, MPEyCMOTPEHHBIX JUIsl U3YyYSHHs] XUMUU Ha YTIyOJIeHHOM YPOBHE
cpenHero obmiero oopazoBanus, cocraisetr 204 wacon: B 10 kinacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezeno).



COJAEP)KAHUE OBYYEHUA

OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenMeT 1 3HaU€HHE OPraHUYECKON XUMUU, PEACTABICHUE O MHOTOO0pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHUE aTOMa YIiiepo/ia: OCHOBHOE U BO30YKAEHHOE COCTOSHHSL.
BaneHTHbBIE BO3MOXKHOCTH aTOMa yriaepojaa. XuMUYECKas CBsI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunsl ruOpuaM3alMU ATOMHBIX OpOuTalielt yriiepoia. MexaHu3Mbl 00pa30BaHusl KOBAaJICHTHOMN
cBsi3U (OOMEHHBIN M TOHOPHO-AaKLUENTOPHBIH). TUIIBI IepeKphIBaHMS aTOMHBIX OpOuTaneil, 6- u
n-cBs3u. OiMHapHas, 1BOMHAs U TpoiHas cBs3b. CrocoObI pa3phiBa CBsI3€i B MOJIEKYJIaX
opranuueckux Bemiects. [lonstue o cBOO0JHOM paauKaie, HyKJeo(uiie u 3eKTpoduie.

Teopust ctpoeHus oprannyeckux coeauHeHuid A.M. byTtiepoBa u coBpeMeHHbIE
IIPEJICTABJIEHUS] O CTPYKTYPE MOJIEKYJI. 3HaYEHHE TEOPUN CTPOEHUS OPTaHUYECKUX COEIUHEHUM.
MonexynsipHbIe U CTPYKTYypHBIE (GopMyibl. CTpYKTYypHBIE (POPMYIIBI PA3TMYHBIX BHJIOB:
pa3BEépHyTas, COKpaliéHHas, ckeneTHas. Mzomepus. Bunbl uzomepun: cTpykrypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC AP (EKTHI B MOJIEKYJIaX OPraHUYECKUX COeTMHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[Ipencrasnenue o kiaccupukanuu oprannueckux Bemects. [lousaTre o GyHKIIMOHATBHOM
rpynme. ['omonorus. 'omonoruyeckue psaasl. Cucremarnueckass HOMEHKIIATypa OpraHUueCcKUX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUSI OTACIIBHBIX TIPEICTaBUTEIICH.

Oco0eHHOCTH U KIacCH(PHUKAIUS OPTaHUISCKUX peakuii. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUU.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAICHUI: 03HAKOMJIEHUE C
o0Opa3laMu OpraHuYeCcKUX BEIECTB U MaTepHallaMy Ha UX OCHOBE, OIBITHI 110 IPEBPAIICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (IU1aBJI€HUE, OOYTJIMBaHUE U TOPEHUE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHUYECKHX BELIECTB.

Yraesoaopoasl.

Anxkanbl. ['oMonornueckuit psit ankaHoB, oomast popmyina, HOMEHKIATypa U U30MEepHsl.
DNEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKAaHOB, Sps-m6pmu/13aunﬂ aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCKue CBOMCTBA ATKAHOB.

XVMHYECKNE CBOWCTBA AJIKAHOB: PEAKLIUU 3aMELICHMSI, N30MEPHU3ALUU, JETHIPUPOBAHUS,
LUKIIN3al1y, IUPOJIN3a, KPEKUHIa, ropeHus. [IpencraBieHne o MexaHu3Me peakiuii
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. O6mas Gopmyina, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKHUX CBOMCTB MaJbIX (LIMKJIOMPONaH, HUKIO0yTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxkensl. ['oMonornueckuit psit alnkeHoB, o0mas Gopmyia, HOMEHKIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, sz-m6pﬂnmaumi ATOMHBIX OpOUTanei
yriepoja, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpudeckas (Iic-TpaHc-) n3oMmepus. Gusnueckue
CBOICTBA aJJKEHOB. XMUMHUYECKHE CBOMCTBA: PEAKI[UU NTPUCOCTUHEHUS, 3aMEIIEHHUS B O
ITOJIOXKEHUE TP IBOWHOM CBA3M, OJMMEpHU3alyu U okucieHus. [Ipasuio MapkoBHUKOBA.
KadecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHUS U IPUMEHEHHE AIKEHOB.

Anxanuensl. Knaccuduxarus ankagueHoB (COnpsKEHHBIE, U30JIUPOBAHHBIE,
Kymynuposartwle). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUSI I XUMUYECKUX CBONCTB



CONPSKEHHBIX TUEHOB, 1,2- u 1,4-ipucoenunenue. [lonrumepusaius conpsskEHHBIX TUEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunbl. ['oMomorudeckuit psij adKuHOB, 001mas popMylia, HOMEHKIIATypa U U30MEPHsL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKWHOB, SP-THOPHIN3aLUs aTOMHBIX
opOuTaneit yrinepoaa. ®Pu3ndeckrue CBOMCTBA ATKMHOB. XMMHYECKUE CBOMCTBA: PEaKIINH
IPUCOEANHEHUS, MMEPU3ALIUN U TPUMEPU3ALMH, OKUCIEHHs. KUCTIOTHBIE CBOMCTBA AJIKMHOB,
UMEIOIIMX KOHIIEBYIO TPOMHYIO CBsA3b. KauecTBeHHBIE peaklMu Ha TPOHHYIO CBsI3b. CIIOCOOBI
HOJIy4EeHHUs U IPUMEHEHUE aJTKUHOB.

Apomaruueckue yrieBoaopoas! (apeHsl). ['oMonorudeckuii psj apeHoB, odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI OeH3071a.
du3nuecKue CBOMNCTBAa apeHOB. XMMHUECKUE CBOMCTBA OEH301a U €r0 TOMOJIOTOB: PEAKIIUU
3aMelleHus B OEH30JbHOM KOJIBLIE U YIVIEBOJOPOIHOM paguKaie, peaklui PUCOeINHEHHUS,
OKHCIIEHHE ToMoJIoroB 6eH3omna. [IpeacraBnenue 06 opueHTUPYIOLIEM AeHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJIbLIE Ha IPUMEPE ANKHIBHBIX PaJiKaioB, KapOOKCUIBHOM, THIPOKCHUIBHOM,
aMUHO- ¥ HUTPOTPYIIIbl, aTOMOB r'ajloreHoB. OCOOEHHOCTH XUMUYECKUX CBOICTB CTHPOJIA.
[Tonumepusanus ctiuposia. CriocoObl MOTY4YEeHUS U IPUMEHEHHE apOMAaTHYECKUX
YTJIEBOAOPOIOB.

[Tpuponnstii ra3. [Tonyraeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenne. KameHHbIi
YTOJIb ¥ MIPOAYKTHI €ro nepepadboTku. CriocoOs! mepepaboTku He(TH: IeperoHKa, KPeKHHT
(TepMHUYECKHA, KaTaTUTHYECKUI ), pudopMuHr, nupoius. [lpoaykTel nepepabotku HedtH, ux
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOr€HIIPOU3BOAHBIX YTIIEBOI0POAOB. Peakinuy 3amenieHus
rajloreHa Ha ruIpOKCOTpyIIy, HUTPOIpyIIly, IUaHOTpYIITy, aMMHOrpyniy. JleiictBue Ha
rajIoreHIPOU3BO/HbIE BOAHOTO U CIIMPTOBOTO pacTBopa 1énoun. Bzaumoseiicraue
JUTaJIOTEHAJIKAHOB ¢ MarHueM U IIUHKOM. [1oHsTHE 0 METalI0OpraHUYECKUX COSAUHEHUSX.
Hcnonp30BaHne TajJOreHIPON3BOAHBIX YTIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€E
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METO/IBI MU3YUEHUS BEIIECTB U UX NIPEBPALLEHUI: U3yUEHUE
($u3NYECKUX CBOWCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEaKIUil
YIJI€BOIOPOAOB Pa3IMUHBIX KJaccoB (0OeciBeurBaHe OPOMHOM MM MOJHON BO/BI, pacTBOpa
nepMaHraHaTa Kajius, B3auMo/JIeiiCTBHE alleTUIIeHa C aMMHaYyHbIM PacCTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapYKEHHE YIIIepoia U BOJOPOa B OPraHNYECKUX BEIECTBAX,
MOJIyYEHHUE 3TUJICHA U N3YYEHHUE €ro CBOMCTB, 03HaKOMIIeHHE ¢ KoyeKuusamMu «Hed1o» u
«Yronby, ¢ o0pa3amu IjIacTMacc, Kay4ykoB U pe3UHbI, MOJEIUPOBAHUE MOJIEKYIT
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.

[TpenenbHble 0OJHOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYI (Ha MpUMEpe MeTaHoJa U
sTaHosa). ['omonoruaeckuit psij, oomas popmyiia, M30Mepus, HOMEHKIIATypa U KJIacCUu(PUKaIIHsI.
Puznyeckue CBOWCTBA NPEAEIBbHBIX OJHOATOMHBIX CIUPTOB. BotopoaHbIE CBA3U MEXIY
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIIMK 3aMEILEHU, IerHIpaTallii,
OKHCJICHHUS, B3aUMOJICHCTBHE C OPraHUYECKUMHU U HEOPraHUYeCKUMH KucioTamu. KauecTBeHHast
peaxiusi Ha OJJHOATOMHbIE CIUPTHI. JlelicTBHE ATaHOIa U METaHOJIa Ha OpPraHU3M YeJIOBeKa.
CriocoObI ostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 u3omepus. Oco0eHHOCTH (PU3MUYECKUX M XUMHUYECKUX
CBOMCTB.



MHoOroaromMHsle CIUPTHI — STHICHITIUKONb U INTMUEpUH. PU3NYECKUE U XUMUYECKHE
CBOICTBA: peakLUU 3aMELICHMs], B3aUMOJICHCTBUE C OPraHUYECKUMH U HEOPTraHUUECKUMU
KHCJIOTaMH, Ka4eCTBEHHAsl peakysi Ha MHOI0aTOMHbIE cIUpThL. [IpencraBinenne o MexaHu3zMe
peakuuii Hykjaeo(uIbHOTo 3aMelieHus. JlefictBue Ha opranu3m 4yenoseka. CriocoObl MosrydeHust
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIIbI, B3aMMHOE BIMSIHUE THPOKCOTPYIIIBI U OEH30JIBHOTO SIpa.
dusnueckue cBoiicTa eHoma. OCOOEHHOCTH XUMUYECKUX CBOMCTB (heHoa. KauecTBeHHBIE
peakuuu Ha peHos. TokcuuHOCTh QeHosa. CrnocoOb! NOTYYEHUs U IPUMEHEHHEe (heHoIa.
denonpopManbaeruaHas CMOJIA.

KapOoHunbHbIE COeTMHEHNS — aTbICT U/l M KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOH rpynmbl. ['oMoornueckue psapl albAeTHI0B U KETOHOB, 0011as hopmyia,
M30MepHs U HOMEHKIaTypa. dusndeckue cBONCTBA alIbJETU0B U KETOHOB. XMMUYECKUE
CBOICTBA aJbACTUIO0B U KETOHOB: peaKIuu NpucoeIuHeHNs. OKHUCICHUE albAEeTUI0B,
Ka4eCTBEHHBIE peaKIy Ha aibaeruibl. CriocoObl MoyuyeHus 1 IPUMEHEHHE allbJACTHIOB U
KETOHOB.

OnHOOCHOBHBIE IIpee/IbHbIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KUCIIOT. MI30Mepus u HOMeHKIaTypa. Pu3nueckue cBONCTBA 0JHOOCHOBHBIX
IpeliebHbIX KApOOHOBBIX KUCIOT. BomopoaHble CBA3U MEX 1y MOJIEKYyJIaMU KapOOHOBBIX
KHUCIIO0T. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakus 3Tepu(UKALIUN, PEAKIIUU C
y4acTHEM YIJIeBOOPOIHOro pagukana. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsTHE
0 IIPOU3BO/IHBIX KApOOHOBBIX KHCIIOT — CJIOKHBIX 3(hupax. MHOroodpasue KapOOHOBBIX KUCIIOT.
OCOoOEHHOCTH CBOWCTB HETIPEICIIbHBIX H apPOMATUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCJIOT, TUJIPOKCUKApOOHOBBIX KHUCIOT. [IpencraBurenyu BeicIuX KapOOHOBBIX KUCIIOT:
CTEapHHOBAsl, AJIbLMUTUHOBAS, OJICUHOBAS, JIUHOLEBAS, TUHONEeH08as KUCIOTbI. CrIocOObI
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psa, odmas popmyna, H30MepHus 1 HOMEHKIJIATypa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsl. Ctpoenue, puznyeckne 1 XMMUYECKHE CBOMCTBA )KUPOB: THIPOJIN3 B KUCIIOHN U
mea049Hoi cpene. OcoOEHHOCTH CBOMCTB XKHUPOB, COAEPKALIMX OCTATKU HEMPEIEIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OOm1as xapakrepucTika yriaeBojoB. Kinaccudukamus yrieBogos (MOHO-, TU- U
noaucaxapuabl). MoHOcaxapH/ibl: INIIOK03a, PPyKTO3a, ranakros3a, pudosa, 1e30kcupuoosa.
®dusnueckue CBOMCTBA U HaXOXKAeHue B npupoae. PoTtocuHTe3. XMMHUYECKHE CBOMCTBA
TJIIOKO3bI: pEaKLUHU C Y4aCTUEM CIUPTOBBIX U allbJAETUHON IPYII, CIIUPTOBOE U
MOJIOYHOKHCII0€ OpoxeHue. [IpuMeHeHue ritoKo3bl, €€ 3HaUYeHUE B )KU3HEeSITeIbHOCTH
opranusma. /[ucaxapuapl: caxapo3a, MaJbTO3a U JIaKTO3a. BoccTanasnuBaromue u
HEBOCCTaHaBIUBAIoOLMe nucaxapubl. 'naponus nucaxapuaos. Haxoxnenue B nmpupoje u
npuMmenenue. [lomucaxapuapl: Kpaxmai, TIMKOTeH U 1eutoo3a. CTpoeHre MakKpOMOJIeKYJT
Kpaxmaja, INIMKOreHa W LEeJUII0103bl. PU3NYECKUE CBOMCTBA KpaxMasa U LEJUTIOI03bL.
XVMHYECKUE CBOWCTBA Kpaxmalla: THIPOJIN3, KAUECTBEHHAs PEAKIHUS C NOA0M. XUMHUECKHE
CBOICTBa LIEJUTIONIO3bI: TUAPOIIN3, TOTyYeHHE FIPUPOB LEUTI003bl. [ToHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN MIENK).

OKCHIEpUMEHTAJIBHBIE METO/IbI M3YUEHUS BEIIECTB U UX NPEBPALLEHUI: paCTBOPUMOCTD
pa3IMYHBIX COUPTOB B BOJIE, B3aUMO/IEHCTBHE ATAHOJA C HATPUEM, OKHCIIEHUE 3TUIIOBOTIO
CIHUpTa B aJbJIETH/l HA pacKaEHHOW MEHON IPOBOJIOKE, OKUCIIEHUE 3TUIIOBOTO CIIUpPTA



JUXPOMATOM Kaiusi (BO3MOXKHO MCHOJIb30BaHUE BIIEOMATEPUANIOB), KAUECTBEHHbIE PEaKuy Ha
anpaerunasl (¢ ruapokcunom quammuHcepeopa(l) u ruapoxcunom menu(ll)), peakius rmunepruna
¢ rugpokcuom Meau(ll), xummueckue cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa rioko3sl ¢ ruapokcuaom meau(ll), B3anmopeiicTeue kpaxmaina ¢ HOJIOM, PEeLICHHE
9KCIIEPUMEHTANBHBIX 3aa4 o TeMaM «CrnupThl U (eHobly, «KapooHoBbie KUCTOTHI. CI0XKHbIE
3UPBD».

A3oTcoepikaie OpraHuvdecKkue coeIMHeHus .

AMUHBI — OpraHuYecKue Npou3BoHbIe aMmMuaka. Kiaccudukaiys aMuHOB:
anudaTuyecKkrue U apoOMaTUYeCKue; IepBUYHBIC, BTOPUYHBIC U TpeTHuHble. CTpOeHHE MOJIEKYIL,
obmras popmyna, ©30Mepusi, HOMEHKIIATypa U (PU3M4ecKue CBONCTBA. XUMHUUYECKOE CBOHCTBA
anmudaTuuecKuX aMHHOB: OCHOBHBIC CBOMCTBA, aJTIKUIUPOBAHUE, B3AUMOICHCTBUE TIEPBUYHBIX
aMHMHOB C a30TUCTON KUCIO0TON. CONU aIKHMIaMMOHUS.

AHWIVH — IPEJICTaBUTENIb AMUHOB apOMaTH4ECKOTO0 psiia. CTpoeHue aHuianHa. B3anmuoe
BIIMSTHUE TPYII aTOMOB B MOJIEKyJe aHIMHA. OCOOEHHOCTH XUMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsie peakunu Ha aHIMH. CIocOOBI MOTYYEHUSI U TPUMEHEHUE ATU(PAaTUICCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301A.

AmuHokucnotsl. Homenknarypa u uzomepusi. OTaenbHbIe IPEICTaBUTENN O
aMHHOKHUCIIOT: TIMUMH, aJaHuH. OU3MYECKHUE CBOMCTBAa AMUHOKHUCIOT. XUMHUYECKUE CBOMCTBA
AMUHOKHCJIOT KaK aM(OTEPHBIX OPTraHUYECKUX COCTMHCHUH, pEaKIIHs MOJIMKOHICHCAIINH,
o0Opa3oBaHue MENTUIHON CBsA3U. buonornueckoe 3HaueHre aMUHOKHUCIIOT. CHHTE3 U THAPOIIU3
MENTUI0B.

benku xak npupoansie noaumMepsl. [lepBuunas, BTOpUYHAas U TPETUYHAS CTPYKTYpa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, I€HATypalysl, KaUeCTBEHHbIE peaKuy Ha
OeIKu.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEILIECTB U MX MIPEBPAIICHUI: pACTBOPEHUE
OCIIKOB B BOJIC, JCHATYpAIHS OCJIKOB IPH HATPEBAHHH, I[BETHBIC PEAKITUH HA OCITKH, PeIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMaM «A30TCOJIepKallie OPraHuuECKUe COSTUHEHUS U
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TTOHATHSI XUMUHU BEICOKOMOJIEKYIISIPHBIX COCTMHEHHI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, CTETIEHb MTOJIUMEPHU3AIINH, CPEIHSIA MOJIEKyIsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — OJIMMEPU3ALIUS U MOJTUKOHAEHCAIUS.

[Tonumepnbie Matepuainsl. [ImacTmacces! (MOMUATUIICH, TOTUTIPOIIIICH,
MOJIMBUHUJIXJIOPU/T, TIOJIUCTUPOJI, TOJTMMETUIIMETAKPUJIAT, OJTUKapOOHATHI,
nonaudTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DnacToMepbl: HaTypallbHbIN KaydyK, CHHTETHYECKHE Kaydyku (OyTaHeHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HaTtypanbHbIE (XJIOTOK, MEPCTh, MIENK), HCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[TonmuMepsl cienansHOTO Ha3HaueHus (TeIoH, KeBIap, AIEKTPOIPOBOISAIINE
MOJIMMEPBI, OMopasiiaraeMple MOJIUMEDPHI).

DKCIepUMEHTATbHBIE METOIbI U3yUEHHUS BEIIECTB M UX MPEBPAICHUI: 03HAKOMJICHUE C
o0OpasramMu IpUPOAHBIX M ICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB, PEIIEHNE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MIaCTMACC U BOJIOKOHY.

Pacuérnbie 3a1aun.



Haxoxaenne MonekynsapHoil popMysibl OpraHMUECKOro COEUHEHHS TI0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/ISIIIUX B €0 COCTAB, HAXOXKACHUE MOJICKYIISIPHON (POPMYITBI OPraHIHYECKOTO
coequHEeHUs 10 Macce (00bEMY) TPOIYKTOB CTOPAHMSI, [0 KOJTUYECTBY BEIeCcTBa (Macce,
00BEMY) IPOAYKTOB PEAKIUH U/UITU UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OPMYIIBI
OpPraHMYECKOT'0 BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB HJIM CLIOCOOOB MOJTy4EHUS,
OIpe/IeNICHUE JI0JIM BBIXOZA MPOIyKTa pEaKLUK OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3€H IIPU U3YyYEHUM opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOIBb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK U
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYYHBIN (PaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHAJIW3, CUHTE3, KiIaccuduKaius, HabltoIeHne, U3MEpPEHHe, IKCIIEPUMEHT, MO/JIEIb,
MOJIeJTUPOBaHUE.

®du3uka: MaTepusi, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPIreTUYECKUM
YPOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHHAE BEIECTBA, (PU3NIECKHUE BEINIHHEI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, 3KocucreMa, ouocdepa, MeTaboInu3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TeTEPOTPODHBIN TUTT TUTAHUS, OpOKEHUE, POTOCUHTE3, IBIXaHUE, OCIIKH,
YTJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLINBO.

TexHoNOrus: MUIIEBBIE MPOYKTHI, OCHOBBI PAlIMOHAIBHOTO TUTAHMSI, MOIOIINE CPEJICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPENENIEHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOYdYarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYpBhl; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEIILHOCTH 00YUYAIOMIMXCsI B MPOLIECCE pealln3alui
00pa30BaTeIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMHUA» OTPaXKaroT COPMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUJaAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOLIMMKCSA CBOMX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIICHUHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATEILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
PCIICHHUN y‘Ie6HI>IX W ITO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM eI TeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OECHHOCTHOI'O OTHOWICHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWUIO OTE€YECTBEHHOM
XHAMUH,

yBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOT'O MPUIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT AJIUTEIbHBIX HAOMIOJICHHH,
KPOMOTIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHBIX " IPaKTUKOB,

UHTEpeca M TI03HABATEJIIbHBIX MOTHBOB B TMOJYYEHHMHM U MOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAaHUsA, S THYCCKOT'O IMTOBEACHM,;

CIOCOOHOCTH OICHUBATh CHUTyalluHh, CBA3aHHBIC C XHMUUYCCKHMH SABJICHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3HHHI>'I
HPABCTBCHHBLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;,

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEOO0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (bPISPI‘IeCKOMy H IICUXUYCCKOMY 310POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO ¥ KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YIPOKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS AIKOTOJ,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIbHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/ady COLUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjlacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIEC Ha
OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM 1eSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaTbHOW TPAaCKTOpPHH OOpa3oBaHMs,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK MCTOYHHUKY CYIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PaIrMoOHAIBHOTO MPUPOIONOIH30BAHNS,

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpE OKpYXArollel MpUpOIHOM cpele,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPECTaBICHUS 00 OKpPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
peIeHr IPOo0IeM COXPaHESHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOW ITMBMJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHON POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTICITHOTO TPYJAa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHUsI 1e71aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISl PEIICHUS TPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEIOBATENbCKOM 1A TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHBIX chepax npodeccHnoHaTbHON
JESTEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXIMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUPa
nu CHGHI/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBAaHKE, HAOIOICHIE, U3MEPEHHUE, DKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOYYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE MAEWCTBHUS B IIO3HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[el\/JICTBI/IﬂMI/I.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YYeOHbIe AeiCTBUS

1) 6a3oBble JIOTHYeCKHeE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeTbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C IOCTABJICHHBIMHU LICIISIMU,

HCIIOJIB30BAaTh IIPHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUUN I KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ;

YCTAaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — @pU pEleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHUS BEILECTB U XUMHUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 GOPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpPOIECcca, CaMOCTOSITEIHHO
OPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBINH OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHMUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUsA, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh MH(DOPMAIMIO pPA3JIMYHBIX BUIOB U (OpPM MpencTaBieHUs, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyYHbIE METOAbI IpPU IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (POpMY TIpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuel: MPUMEHATh MEXIpeIMeTHble ((pHU3MUecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY.

KoMMyHUKAaTHBHBIE YHHBePCATbHbIE YUeOHbI€ TeHCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI B XO/I€ TUAIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBITOJIHEHUS
MpeJIOKEHHON 33a/1a41; BBICTYIATh C MPE3eHTallMel pe3yIbTaToB MO3HABATEILHON
JESTENIbHOCTH, MOYYEHHBIX CAMOCTOSTENILHO WU COBMECTHO CO CBEPCTHUKAMU TIPH
BBITIOJTHCHUH XUMHUYECKOTO YKCIIEPUMEHTA, MPAKTUYECKON paOOTHI IO MCCIIEOBAHUIO CBONCTB
M3y9aeMbIX BEIIECTB, pEeaM3AIH YIeOHOTO MPOEKTa, U (POPMYIUPOBATH BEIBOJIBI 11O
pe3ysbTaTaM MPOBEIEHHBIX UCCIICIOBAHMH ITyTEM COTIIACOBAHUS ITO3UIIMH B X0/1€ 00CYKICHUS U
oOMeHa MHEHHUSIMH.
PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiiCTBUS: CAMOCTOSTEIHHO TUIAHUPOBATH U
OCYIIECTBIISITH CBOIO TIO3HABATENHHYIO JIEATEIHHOCTD, ONpeIesss e€ eI U 3a/1a4H,
KOHTPOJIMPOBATH H TT0 MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATH TpeIaracMbli alrOPUTM
JICHCTBUI MPU BBITOJTHEHUN YIEOHBIX U UCCIICIOBATEILCKUX 3a/1a4, BRIOUPATh HauboJee
s dekTuBHBIN cI0c00 UX pENICHUs ¢ YYETOM MOTyYeHUsI HOBBIX 3HAHHH O BEIIECTBAX U



XUMUYECKHUX PEAKUHUSIX; OCYIIECTBISATh CAMOKOHTPOJIb IE€ATEIbHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLIEHKH.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO XMMHUU Ha YriayOJIEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUisi y4eOHOro mpeaMera
«X¥UMHUs» HaydyHbIE 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM 110 OCBOEHUIO, MHTEPIpPETALUM U
IpeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U MIPUMEHEHMIO
3HAaHUW B PA3IMYHBIX y4YEOHBIX CUTYyallUsX, a TAaKXK€ B peajbHBIX MXU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1no XMMHMM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJlaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPAXkKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUU OPraHMYeCKOW XUMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00€CIIEYEHNN YCTONYUBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelieHrur MpoOJIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHUU
MEIMIMHBI, CO3JaHHH HOBBIX MAaTEpPHalOB, HOBBIX MCTOYHHKOB JHEPrHH, B OOECICUCHUU
palMOHATFHOTO TPUPOIOTIONB30BaHuUs, B (JOPMUPOBAHUN MHUPOBO33PEHHUSI M OOIICH KYIBTYpHI
YEeJIOBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJTHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJArarolIue
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA o0oJIouKa aroma, S-, p-, d-
ATOMHBIC OpOUTAIM, OCHOBHOE M BO30YKIAEHHOE COCTOSIHHS aTOMa, TMOPUIU3AIUs aTOMHBIX
opOuTanel, MOH, MOJIEKYla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENLHOCTb, CTEIEHb OKHCIICHUS,
XUMHYECKasi CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJeT,
(GyHKIMOHANBHAS TPYIIA, PaguKkal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
W30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKAllNe
OpPraHUYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuii 3akoH . M. MeHneneeBa, Teopusi CTPOCHUSA
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIECTB, 3aKOH
COXpPaHEHMs M NPEBpPALICHMs] DHEPIUM NPH XUMHYECKHX pEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlUe B OCHOBE ITOHUMaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHMH; TMpEACTaBICHUS O MEXaHHU3Max
XUMHUYECKMX peakluid, TEePpMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronoruueckue cBeneHUs O CBONCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30I1aCHOM UCIOJb30BaHUHU BaXKHEUIIINX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOIA, IepepaboTKu HedTn);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATh XapaKTepHbIC MPU3HAKU OHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OPraHNYECKHUX COECTMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YECKHX BELIECTB;



COCTaBJISITh ypaBHEHUS XHMHUYECKUX pEaKkUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUH  IOCPEJACTBOM  COCTABIEHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTABIMBATh MOJEIM MOJEKYJl OpPraHMYeCKUX BEIIeCTB JUIsl WIUTIOCTPAllUU  HMX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIIC)KHOCTD U3YUYCHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KJIacCy/Tpymie COeIUHEHU, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnyeckord HoMmeHkiarype (IUPAC) u npuBoauTh TpuBHAIbHBIE HA3BaHUS
JUIS  OTACNBHBIX MPEICTABUTENECH OPraHUYeCKUX BEIIECTB (ITHJICH, AaleTUJICH, TOJIYO,
TJIMIEPUH, STUWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTalbJerusl, aleToOH, MypaBbHHAs
KHCJIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIIUH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHUS TEOPUU CTPOSHUS OPTraHUYECKUX
BemectB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3IUUECKUE U
XUMHUYECKHE CBOMCTBA TUIMIMYHBIX MPEACTABUTENCH pa3TUYHbBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHUKIJIOAIKAHOB, AJIKCHOB, AJKAaJMEHOB, AIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJHCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIIH ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHMEPax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OpPraHMYECKUX COCAMHEHHH OT KPAaTHOCTH M THUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BJQJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbIX MeEToJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAIllM  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BBISIBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUsI CBOMCTB BELIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBISITH B3aHMOCBSI3b XUMUYECKUX 3HAHUHN C MTOHSATHIMH U
NPEICTAaBICHUSAMH JIPYTUX ©CTECTBEHHO-HAYYHBIX TIPEJAMETOB sl Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHaJIbHOIO €IMHCTBA MHpPA, UCIOJIb30BATh CHCTEMHBIC 3HAHUS 10
OpPraHUYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUN, HMEIOIINUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHU: TPOBOAUTH PACYETHI IO XHUMHUYECKHM (opmyram u
YPaBHEHHMSIM XUMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:



pacuéThl O HAXOXKJIECHUI0O XMMHUYECKON (POpMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIU3UPOBATh U OLEHHUBATH C MO3HMLIUI
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM W TNPOU3BOJICTBEHHOM JESITENbHOCTU
YelloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIEeCTB, MCIONb30BaTh IONTYYEHHbIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIHLHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
9KCIIEPUMEHT (ITOJIyYe€HUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIuu
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHue HSKCHEPUMEHTAIbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOio/ieHreM TpaBwi  Oe30macHOro  oOpamieHust ¢ BEIeCTBaMH M JIa0OpPaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBATh IENb HCCIEIOBaHUS, MPEACTABIATh B pazludyHON ¢dopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHHIA:

coOIIO/IaTh TIPaBHJIA HKOJOTHYECKH II€JIECOO00Pa3HOTO IMOBENEHHSI B OBITY W TPYIOBOM
JEATEIbHOCTH B LEJSAX COXPaHEHUs CBOETO 30POBbs, OKPYXKAIOIIEH MNPUPOIHON Cpelabpl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOI'O JEUCTBUSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMAas cMbIci nokazaress [1J1K;

AHAIM3UPOBATh  IEI€COOOPa3HOCTh  NPUMEHEHHsS  OpPraHMYeCKHUX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYHISCTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOMN
UHPOpPMALIUK B PA3IMYHBIX MCTOYHUKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, VHTEepHET U [pyrue), KPUTHUECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBHH C IMOCTABJICHHON y4eOHOMN
3a/1auen.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COSAMHEHUN A. M. 8 https://myschool.edu.ru/
bytneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI,
2.1 P - P 5 1 1 https://myschool.edu.ru/
LUKJIOATKAHbI
HenpenenbHbie yrneBoaOpOAbl: aJKEHbI,
2.2 ped YHICBOAOPOA 14 1 1 https://myschool.edu.ru/
QTKATUEHBI, aTKUHBI
2.3 ApomMaTHyecKkue yrieBoaopoIbl (apeHsbl) 8 https://myschool.edu.ru/
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB M HX
2.4 PP - poX 4 https://myschool.edu.ru/
nepepaboTka
2.5 l"asioreHnpon3BOAHBIE YTIEBOAOPOI0OB 4
Hroro mo pazueny 35
Paznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnpHbIE COeTUHEHUS: allbIETUIBI U
3.2 P 8 AetiA 21 1 1 https://myschool.edu.ru/
keToHbl. KapOoHoBBIE KUCTOTHL. CIOKHBIE




a¢upsl. XKupbr

3.3 VYrineBoast 9 https://myschool.edu.ru/
Wroro no pazueny 41
Paznen 4. A3oTconep:kaniye oprannyeckue coeanHeHns

4.1 ‘ AMuHBI. AMUHOKUCITOTHI. Bemku 12 https://myschool.edu.ru/
Hroro no pazgeny 12
Paszgea S. BoicokomoJieKky/IsIpHbIe COeIMHEHU S

5.1 ‘ BBICOKOMOJIEKYIIIPHBIE COCIMHEHUS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne ara M3y4eHus
KosauuecTBo yacoB a y DJIeKTPOHHbBIE
undgpoBbie
n Tema ypoka Hpaktuu  Ilnaun dakTt
/ Be KonTtpoabu o0pa3oBaTe/bHbIE
ecKue
ero  ble padoThbl pecypcbl
n padoThI
[Ipenmer u 3HaUEHNE OPTraHUYCCKON XUMUH,
bt P https://myschool.ed
1 MPEACTABICHUE O MHOTOOOpa3uu OpraHuYECKUX 1 02.09 uru/
COeIMHEHUIT '
DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 04.09
BajieHTHBIC BO3MOKHOCTH aTOMa yriepoJia
XuMUYecKas CBS3b B OPraHUIECKHUX
P IIOK https://mysch
3 coeIMHEeHHIX. MexaHu3Mbl 00pa30BaHMs 1 07.09 ool edu ru/
KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3pbiBa CBs3ei -
Teopus cTpoeHUsT OPraHUYECKUX COCTMHEHUN A.
4 PH 1P P 8 1 09.09
M. bytieposa
Buner uzomepun: cTpykTypHas,
A P PYKIYP IIOK https://mysch
5 IIPOCTPAHCTBEHHAs!. DIEKTPOHHbIE 3((EKTHI B 1 11.09 ool edu.ru/
MOJIEKYJIaX OPraHMYECKUX COCTUHEHHMA =
[IpencraBienue o Ki1accuPpUKAUN U
6 cucrematnyeckas Homenkiarypa (IUPAC) 1 14.09
OpPraHUYECKUX BEIIECTB
Knaccudukanus peakiiuii B OpraHndecKkoi LIOK https://mysch
7 1 16.09
XUMHH ool.edu.ru/
8 ATKaHBI: TOMOJIOTHYECKHH psif, 001mIas 1 18.09




(dbopMyIa, HOMEHKJIaTypa U U30MEepHus,
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

dusnyeckne ¥ XMMHYECKHE CBOMCTBA aJIKAHOB

21.09

10

11

12

13

Haxoxnenne ankanoB B npupojie. Crioco0sl
MOJIyYEHUSI U TPUMEHEHHUE ATIKaHOB

[uxuoankansl: obmas Gpopmyina, HOMEHKIATypa
U U30MepHs, 0COOCHHOCTH CTPOCHHUS U
XUMHNYCCKHUX CBOﬁCTB, CII0COOBI IOJIYYCHUA U
IIPUMEHEHUE

Pemenne pacuéTHbIX 3a7a4 Ha OINpeIeTICHIE
MOJIEKYJISIPHOH (POPMYJIIBI OPraHHYECKOTO
BELIECTBA [10 MAaCCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOJISIIIIUX B €70 COCTAB.
CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME

Kontponsnas padora Nel

23.09

25.09

28.09

30.09

LIOK https://mysch
ool.edu.ru/

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
(dbopMyIia, HOMEHKJIaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHast ¥ IMC-TPAHC-U30MEPUS AJTKEHOB

02.10

IIOK https://mysch
ool.edu.ru/

15

16

17

dusnueckre 1 XUMHUIECKUE CBOMCTBA AJIKCHOB.
[IpaBuno MapkoBHUKOBA

CnocoObl MOJIYYCHHA U TPUMCHCHUC aJIKCHOB

[IpakTuueckas padbora Ne 1 no teme "llomyuenue
STWJIEHA U U3yYEHUE €T0 CBOMCTB"

05.10

07.10

09.10

18

Pemenue pacu€THBIX 33714 Ha ONIPEICIICHNE
MOJICKYJIIPHOHM (hOPMYJTBI OPTaHHUYECKOTO
BEIIECTBA

12.10

http://him-school.ru




AJ'IKa,I[I/IeHBIZ COHpSDKéHHBIC, HN30JIMPOBAaHHEIC,

19  kymynupoBaHHble. OCOOEHHOCTH JIEKTPOHHOTO 1 14.10
CTPOCHUS
20 XHWMHYECKUE CBOMCTBA COMPSIKEHHBIX TUEHOB 1 16.10
21 CriocoObl osTy4eHHs U IPUMEHEHNE 1 1910
aJIKaJICHOB
AJKWHBI: TOMOJIOTUYECKHUM PsiJl, O01IIas
99 (dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U 1 9110 LIOK https://mysch
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I, ool.edu.ru/
¢busnveckne CBONCTBA
23~ XuUMHUYECKHUE CBOMCTBA ATKUHOB 1 23.10
24 = KadecTBEHHbIE PEaKIIMH Ha TPOHHYIO CBSI3b 1 26.10
25  CnocoObl oy4yeHHs U MPUMEHEHHUE aJIKHHOB 1 06.11
26  Cucremaru3anus u 0000IIeHIe 3HAHUH 110 TeMe 1 09.11
27 KonTponbnas padora No2 1 11.11
ApeHBbI: TOMOJIOTHYECKUH psifl, 001Iast popmMya,
pg  HOMEHIIAYPA. MIeKTpOHHOE M 1 13.11 http://him-school.ru
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OeH30I1a
U TOJIyOJa, MX (PU3NYEeCKHe CBOMCTBA
29 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU 1 16.11
3aMeIIeHus
30 XHWMHMYECKUE CBOMCTBA aPEHOB: PEAKIUU 1 18.11
MPHUCOCTUHEHNSI, OKUCIICHHE TOMOJIOTOB OeH3011a
31  OcobeHHOCTH XMMUYECKHUX CBOMCTB CTHPOJIA 1 20.11
Pemrenne pacu€THBIX 33724 Ha ONIpE/ICIICHNE
32 | MoJeKyIsapHOU (OPMYITBI OPraHUIECKOTO 1 23.11
BEIIECTBA
33 CrocoObl nosyueHust 1 NpUMEHEeHHEe apeHOB 1 25.11




I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU

34 27.11
KJIACCaMH¥ YTJIEBOJIOPOIOB
35 PacuéTel 10 ypaBHEHUSM XUMUYECKUX PEAKIIHH. 30.11
Cucrematu3zanus 1 0000IIeHUE 3HAHUH 110 TeMe '
36 | Ilpupoxansiii ra3. [lonytHble HeTAHBIE Ta3bI 02.12
37 KameHnHbI#1 yroJib ¥ IPOIYKTHI €T0 epepadoTKH 04.12
Hedts u ciocoOb1 €€ nepepaboTKy.
38 ® bep 07.12
[TpumeHeHne TpOAYKTOB NIepepadoTKu HeTH
['eHeTHuecKas CBsI3b MY Pa3IHYHBIMU
39 P 09.12
KJIACCaMH YTJIEBOJIOPOIOB
["anoreHONpOU3BOIHBIE YTIICBOIOPOIOB:
40  >7MEKTPOHHOE CTPOCHHUE; PEAKI[MH 3aMeIlleHHUs 11.12 http://him-school.ru
rajoreHa
€HCTBHUE LIEI0YEH Ha TAJIOTEHIIPOU3BOAHBIE.
o iu P A LIOK https://mysch
41 BsaumoneiicTBre qurajoreHaIKaHoB ¢ MarHUEM 14.12
ool.edu.ru/
Y IIUHKOM
http://files.school-
collection.edu.ru/dlrs
4 CucreMmaruzanus 1 00001IeHe 3HAHNU 110 16.12 tore/a2fde3eb-37b0-
pazzaeny "YrieBoaopoisr" ' b327-af25-
099e3fa00573/index.
htm
KonTponbnas pabota 3 mo Teme
43 OMP pat 18.12
VYri1eBo10pOabI
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
44 TOMOJIOTHUECKHUH psif1, obImas ¢popmyna, 2112 LIOK https://mysch

CTPOCHUC MOJICKYJI, ©30OMEPHA, HOMCHKJIATYpA,
Knaccmbmcam/m, (I)I/I3I/I‘{CCKI/IG CBOMCTBaA

ool.edu.ru/



XHUMUYECKUE CBOMCTBA MPEACTbHBIX

45 23.12 http://him-school.ru
OJTHOATOMHBIX CITUPTOB

46 CrniocoObl 1osTyyeHHsl U IPUMEHEHUE 95,12
OJTHOATOMHBIX CITUPTOB
[Tpocteie 3¢upbl: HOMEHKIATYPa U H30MEPHUs,

47 o£)6eHHoc?H (Pi)ml/meCKHx u )}(IEMI/I‘-IGCKI/IXP 28.12 httpj:/lmySChOOI'ed
CBONCTB —
MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U

48  rimnepuH, ux GpU3NYECKHE U XUMHYECKUE 11.01
CBOMCTBA

49 CriocoObl osTyyeHHsl U IpUMEHEHUE 13.01 http://chemistry.narod
MHOT'0aTOMHBIX CIIUPTOB -y

50 @DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE 15.01
cBoiicTBa. TOKCHYHOCTH (peHoa '

51  Xwumwmueckue cBoOWcTBa (peHONMA 18.01

52 CrmocoObl nosyueHus 1 NnpuMeHeHne GpeHona 20.01
[Tpaktrueckas padota Ne 2. Pemenue

53 | SKCcHepUMEHTAIBHBIX 337a4 110 TeMe "CHIupTh ’ 22.01 http://him-school.ru
¢deHnomnsr"

54 CucreMaru3anus U 0000IIeHHE 3HAHUH 110 TEME 25.01
ANBIIETUIB 1 KETOHBI: SJICKTPOHHOE CTPOCHHE

55 | kapOOHMJIBHOM IpYMIbI; TOMOJIOTHYECKHE PSIIbI, 27.01 http://him-school.ru
ob1mast popmynna, U30MEepHs U HOMEHKJIaTypa

56 Anbaerupl 1 KeTOHBI: PU3NUYECKHe CBONCTBA; 99.01
peaKIy MPUCOCTUHEHNUS

57 Peakiium oKuciIeHUs 1 KayeCTBEHHbIE peaKluu 01.02 http://chemistry.narod
QITBJICTU/IOB M KETOHOB -ru

58  CmocoObl monyueHus ajabAeru10B U KETOHOB 03.02




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

59 05.02
KHUCJIOTBI, OCOOCHHOCTH CTPOEHUS MX MOJIEKYI
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX 08.02 http://chemistry.narod
KHCIIOT, UX (pu3nueckue cBoiicTBa ' -ru
61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX 10.02
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT '
62 Oco00EHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI. 12.02
Muoroo6pasue KapOGOHOBBIX KHCIOT '
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX 1
63 apOMaTHYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, 15.02 http://chemistry.narod
TUIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu ' .ru
BBICIIUX KapOOHOBBIX KHCIIOT
64  IlomsTHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIIOT 17.02
CrniocoOsl MoTyueHus: U IpUMEHEHUE
65 19.02
KapOOHOBBIX KHUCJIOT
66 CroxHble 3(upbl: TOMOJIOTHYECKUH psJ, oOmIast 2902 http://chemistry.narod
¢bopmyna, n3o0MepHs 1 HOMEHKIIaTypa ' .ru
67  dusmueckue U XUMUYECKHE CBOHCTBA A(PUPOB 24.02
Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHHUIO
68 XUMHUYECKON pveaKuI/H/I, Ha OIpENIECTICHUE 96.02
MOJIEKYJISIPHOM (pOPMYJIBI OpraHM4ECKOIro
BelIeCTBa
ITpakTuyeckas padora Ne 3. Pemenue
69  SKCHepHMMEHTAIbHBIX 3a/1a4 [0 TeMe 29.02
"KapOoHoBsie kucioTsl. CroxxHbie 3pupbr”
XKupsl: ctpoenue, pusnueckue U XUMUYECKUE
70 . 02.03
CBOICTBA (TUIPOIH3)
71 Oco0EeHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX 04.03 09.03http://chemistry.




OCTaTKH HENIPCACIBbHBIX ) KXUPHBIX KHCJIOT. >KI/IpBI

narod11.0307.03.ru

B IIPUPOJIE
MBpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
12 ux Mmoroliee aercreue. [louarue o 07.03
cuHTeTHYeCKuX Moronux cpeactBax (CMC)
73 I'eneTnueckas cBsi3b YIJI€BOJOPOJIOB U 09.03
KHUCIIOPOACOACPKAIINX OPTaHUYECKHX BEIIECTB
74 Pacuérsl 10 ypaBHEHUAM XUMHUECKHUX PEAKLIUN 11.03
75 Cucremarusanus 1 0000IeHHE 3HAHUN 10 TEME 14.03
OO01mmas xapakTeprcTHKa YTICBOIOB U
76 = xmaccuduKanus yrieBoaos (MOHO-, TU- U 16.03
oJINCaxapu/bl)
77 MoHocaxapupl: pU3MUECKUE CBOMCTBA U 18.03
HAXOXKJICHHUE B TIPUPOJIC
78 [TpuMeHeHHe TITIOKO3bI, €€ 3HAYCHUE B 21.03
KHU3HEIEeATEIbHOCTH OpraHu3Ma
Jlucaxapuabl: caxapo3a, MallbT03a U JIAKTO3a.
79  HaxoxaeHue B IPUPOJIE U TPUMEHEHHE 23.03
TFCaxapuioB
[Tonmucaxapupl: CTpOEHHUE MAaKPOMOJIEKYI,
80  ¢wusMyeckHue U XUMHUYECKHE CBOMCTBA, 04.04
IpUMEHEHHE
81  IlonsATHe 00 MCKYCCTBEHHBIX BOJIOKHAX 06.04
Penrenune pacueTHBIX 33724 Ha OTIpE/ICIICHNE _
82 JIOJTY BBIXO0J1a TIPOAYKTA PEAKITUH OT 08.04 ni;trtopél/:l:j.04/chem|strv.
TEOPETHYECKH BO3MOKHOTO D
83 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110 11.04

pazzueny




KontponbHas padota 4 o Teme

http://chemistry.narod

84 "Kucnopoacoaepaiiyue opraHu4ecKkue 13.04 ”
coeauHeHu" o
AMMHBIL: KJTacCU(pUKAIHS, CTPOCHUE MOJICKY/I,
85 obmas hopmysa, u3oMepus, HOMEHKIATypa U 15.04
(hu3uvecKre CBONCTBA
86 XUMHUYECKHE CBOMCTBA aTH(PATHUECCKUX AMHUHOB 18.04
87 AHUIUH: CTpoervIe aHUJIMHA, 0COOCHHOCTH 20.04
XHMHYECKUX CBOMCTB aHUJIMHA
http://files.school-
collection.edu.ru/dIrs
88 CriocoOsl MoTyueHus: U IpUMEHEHUE 99 04 tore/a2fde3eb-37b0-
anupaTHIECKUX aMUHOB ' b327-af25-
099e3fa00573/index.
htm
AMUWHOKHUCIIOTBI: HOMEHKJIATYpa U H30MEpHS,
89 ¢usnueckue croiicTBa. OTACIbHEIC 25.04
MIPEJICTABUTENH 0-aMHHOKHCIIOT
XHUMUYECKUE CBOMCTBA aMHHOKHUCIIOT, UX .
90 OHoJIOrnuecKoe 3HaueHre aMuHOKUCI0T. CHHTE3 27.04 :jtp://chemlstry.narod
Y THIPOJIN3 TICTITH]IOB -
benku kak mpupoHbIe TOTUMEPDI; CTPYKTYPHI
91 29.04
OCIIKOB
92 XHUMUYECKHE CBOMCTBA OEIKOB 02.05
A3zoTconepiKalue reTeporuKInIecKie
93  coeaunenus. HykieMHOBbIE KUCIOTHI: COCTAB, 04.05
CTPOCHHE U OMOJIOTHYECKasl POJTb
94 [IpakTuueckas paborta Ne 4. Pemenue 06.05



OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

"A30TcojiepKallie OpraHnuecKrue CoeTuHeHus"

[IpakTrueckas padota Ne 5. Permenue

95 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 11.05
"Pacnio3zHaBaHre OpraHMYECKUX COSTUHEHUN"
KonTpomnbHas pabota 5 mo Teme bubamorexa
% " 1 13.05 ITOK https://mysch
A3oTcoepikaliie OpraHn4eckue COeMHEHUS
ool.edu.ru/
OCHOBHBIE TIOHSTHS XUMHHA
g7 A BBICOKOMOJNEKYIAPHBIX COCIMHEHUI U METOMBI 1 16.05
UX CHHTE3a —IIOJUMEpHU3aIHs U
MIOJTMKOHICHCAITUS
98 [TnacTMaccel. Y Tum3anus u nepepadoTka 1 18.05
IUTACTHKA
99 DnacToMepbl: HATYpalbHbIN CUHTETHYECKHE 1 20.05
Kayuyyku. Pe3una
10 BoiokHa: HaTypaibHbIe, HCKYCCTBEHHBIE,
0 cuaTeTHYecKue. [lomumeps! ciennanbHOTO 1 23.05
Ha3HauYeHUs
10 [IpakTuueckas padora Ne 6. Pemenue
1 HKCIIEPUMEHTAIBHBIX 337134 110 TEMe 1 25.05
"Pacno3naBanue miacTMacc 1 BOJIOKOH"
10 O06o011eHre U cucTeMaTU3alus U3Y4eHHOTO
5 MaTepuaia 1o Teme "BbIcOKOMOIEeKyIsIpHbIE 1 27.05
COECIMHEHUS "
OBLIEE KOJIMYECTBO YACOB I1O0
[MPOTPAMME 102






YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.0. C. TI'abpuensn, U.I'. Octpoymos, C.1O. Ilonomapes. IIporpamma kypca xumuu aist 10
KJlacca, yriayoneHHbsiit yposenb. M. «Jlpoda» 2018

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
1.0. C. I'abpuensu, N.I'. Octpoymos, C.1O. ITonomapes. [Iporpamma kypca
xumun U1 10 kimacca, yriyoneHusiid yposerb. M. «/Ipoda» 2018

1. I'apa H.H. IIporpammsl 00meo0pa3oBaTeNbHbBIX YUPEKACHUH. XUMUSL. —
M.: IIpocBenienue, 2018
2. [Iporpamma kypca xumuu s 10—11 xmaccoB o6meoOpa3oBaTenbHBIX

yupexnaenuit (aBropel O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB) - M.:
[Tpocsemenue, 2019

3. Panmeukuii A.M. KonrtposbHble paborel 1mo xumuu B 10-11 kmaccax:
nocobue st yuurens. — M.: IIpocsewienue, 2019

4, PaGouas Terpaap. 10 knacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos) -
M.: [Ipoceemenune, 2021

S. Terpaab Ay 1a0OpPaTOPHBIX ONBITOB M IpakTHYecKux padot. 10 kiacc
(aBropsl O. C. I'abpuensn, U. B. Akcénona) - M.: [Ipocsemienue, 2021

6. Xumus B TecTax, 3amadax u ynpaxHeHusix. 10 xmacc (aBropsr O. C.
["a6puensin, Y. B. Tpurybuyak) - M.: Dx3amen, 2021

7. KoHnTposibHble 1 camocTosATeNbHbIE paboThl M0 XUMUU. 10 Kacc (aBTOpHI

O.C. TI'abpuensn, 1. I'. Octpoymos, C. A. CrnagkoB) - M.: Dk3amen, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

1. http://www.alhimik.ru.  IIpeacraBieHbl pyOpUKH: COBETHI aOUTYPUEHTY,
YYUTENIO XHMHUH, CHPABOYHUK (O4eHb OojbmIas MoA0OpKa TaOMWII W CIIPABOYHBIX
MaTepualioB), Beceliash XUMHs, HOBOCTH, OJIMMIIHAIbI, KYHCTKamepa (Macca MHTEPEeCHBIX
MCTOPUYECKHUX CBEACHUI).

2. http://www.hij.ru. Xypuan «XuMusi ¥ KH3HBY» IMOHATHO M 3aHUMATEIBHO
paccka3bpiBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOAUT B HAYKE H B MUPE, B KOTOPOM MBI
KHBEM.

3. http://chemistry-chemists.com/index.html. Dnextponnsrii xxypHan «XuMuku u
XHMHUS», B KOTOPOM TIPEJICTABICHO MHOXKECTBO

ONBITOB TI0 XUMHH, 3aHMMATEIbHOW WH(POPMAIMH, TO3BOJISIONICH YBIECYb
YYCHUKOB IKCIICPUMEHTAIBHON YaCThIO MPEAMETA.

4. http://c-books.narod.ru. BceBo3moxkHasi TUTEpaTypa M0 XUMHH.

5. http://www.drofa-ventana.ru. M3BecTHoe W31aTENLCTBO YICOHOI TUTEPATYPBHI.
HoBUHKH HAay4YHO-TIOMYJISAPHBIX M 3aHUMATEIIbHBIX KHUT 110 XHUMHH.

6. http://1september.ru.  XKypuan s yuuTened W He TOJNBKO. bosbiinoe
KOJIMYECTBO PabOT YUEHHKOB, B TOM YHUCIIE U HCCIIEA0BATEIBCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. BcepoccHiiCKuii MIKOIBHBIN MOPTAIT
CO CChUIKaMH Ha 00pa3oBaTelIbHbIE CANTHI 0 XUMHUH.
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