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MNOSCHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(DOIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
®epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO OOecIeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyYEeHHS B OpraHu3alusX MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTLINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIECTENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTOpol oOecrneynBaeT
MOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJarommxcs B
paMKax HTOrOBOW arrectaniud B (OpME €AUHOr0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET MHBAPMAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduneii, mnpexycMaTpuBacT
pacnpeneneHue W CTPYKTYPHUPOBAaHHME €ro I0 KJaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JACHCTBUI  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMme MO XHUMHUH TMPEayCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHus. 3a TmpeaeraMd  yCTAHOBJICHHOW MPOTPAaMMON IO  XUMUU
00s13aTenbHON (MHBAaPUAHTHOM) COCTAaBISIOLICH colep)kaHusa y4eOHOTO IMpeamMera
«XuMus» OCTaéTcs BO3MOXHOCTb BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTalloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCUUIUIMH B By3aX U OpraHM3alUsaX CpelHero npodecCuOHaIbHOTO
oOpazoBanusi. B 3Tol cBsI3u H3ydeHHE NpeAMeTa «XHUMHSI» OPHUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHUs B OpraHu3alusx npodeccuonaapHoro odopazopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBbHON MPOrpaMMBbl CpeaHero ooOIero oOpa3oBaHUs
U3ydeHUEe TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelleHHe 3aaad



BOCIUTAHMS U COLMAJIBHOTO Pa3BUTHs OOydaroluxcs, Ha (popMUpOBaHUE Y HHUX
OOILIEMHTEIUICKTYaIbHBIX YMEHUN, YMEHUHN palMoOHAIU3alMu Y4eOHOro Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEKIUCIUILUTMHAPHBIN,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpezaenennu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEPXKaHMUSI 3THX KYpCOB B IporpamMMmMe IO XHMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUECHUS IIPEIAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEMa
3HaHUN TOJydyaeT ONpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs Ipeamera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JeMEHTaxX W CBOMCTBaX MX COCIMHEHHMH Ha OCHOBE PACUIMPEHUs] U yriayOJaeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIUN, pACCMATPUBAEMBIX C TOYKH 3PCHHSI XUMUUECKOU KUHETUKU
U TepMOJAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasupyeTrcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHUS DHEPTETHUSCKUX U3MEHEHHI TIpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoil XMMHUHU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000€ BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKITuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUEHUS I KJIAaCCOB ONpeaeaéHHOro npodus (TJ1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuana mo oomie xumun. [lpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPaHEHHUS



MacCcbl M DHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOIN3A, NPEACTABIEHUS O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XHMMHKO-
ounosiorudeckoro nmpoduist 6OJIbIINNA yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilydae mpenocTaBisieTCss  BO3MOXKHOCTb il Oosee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA IPAKTHYECKOT0 IPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMus» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YeOHBIMH MpeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHbIE MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajaueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MNPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YIrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
0o0ecreYeHny PalMoOHAILHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XHWMHMYECKOH
COCTaBIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HA pa3HbBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00IuX
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UINI DKOJIOTUIYECKON 0€30aCHOCTHU MMOCIEICTBUIA
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoiM
BCIIICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPUOOPETeHHs] YMEHHH OPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON ESATEIBHOCTH U IMTOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOLIUX
GYHKIUNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
IpUOOPETAIOT TAKKUE LIETU U 3a7a4H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAHUM B XUMHH, (POpPMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPHhI, TPUOOpPETEHNE OMBITa OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B HEZIEJIIO).



COILEP KXAHUE OBYYEHUSA

OPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMH.

[IpenMer W  3HAauYCHHE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aroMma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsAHMsI. BalleHTHbIE BO3MOXXHOCTH aToma yrjiepoja. XUMHUYECKas CBSI3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbpl TUOpUAM3AaUU aTOMHBIX OpOuTanen
yriepoaa. Mexanu3mbl 00pa30oBaHUs KOBAJICHTHON CBs3U (OOMEHHBIM U JOHOPHO-
aKIenToOpHbIN). TUIBl TNEpEeKphIBAaHUS aTOMHBIX OpOWTaleld, G- W T-CBA3M.
OnunapHasi, JBOMHAs U TpoiHas cBA3b. CrOCOOBI pa3pbiBa CBsI3€d B MOJIEKYIax
opranudeckux BemiecTB. [loHaTne o cBOOOAHOM paauKaie, HyKJIeopuiae u
3NIEKTpoduIIe.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUHU CTPOECHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble M  CTPYKTYpHbIE  (POPMYJIBL.
CtpykTrypHble (QOpMYJbl pPa3IUYHBIX BHAOB: pPa3BEPHYTas, COKpallEHHas,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 2PDHEKTHI).

[IpencraBienne o kinaccupukanuum opraHndeckux BemiecTB. [lonstue o
¢ynkimonansHoOU rpynne. ['omosnorus. 'omonoruueckue psaasl. CucremMaTudyeckas
HOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OT/CJIbHBIX MTPEICTABUTEIIEH.

OcobeHHocT U KiaccU(PUKAIMSA OpPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHWE ¢ oO0pa3llaMd OpPraHMYEeCKHMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJEKYI
OpPraHUYECKUX BEUIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil ps ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoga, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
AJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMELICHUSA, W30MEpPU3aLNH,
JNErHIpUPOBaHUs, UKIU3ALMY, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (IIUKJIONpPOIAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKEHOB, SpP*-
rubpuan3anus aTOMHBIX opOutaneil yriepona, 6- U m-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3alMu U OKucieHus. [IpaBuno MapkOoBHHMKOBA.
KauecTBeHHbIEC peakiiy Ha JBOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunel. 'oMoIOrH4ecKuil psi alKUHOB, 001mas GopMyiia, HOMEHKIATYpa U
U30MEpHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS,  OUMEPU3ALMM U
TpUMEPHU3aLNHU, OKUCIEHHS. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CcBsI3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellIeHUsl B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
THUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas U mpoAyKThl ero nepepadotku. Croco0Osl nepepadboTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PUPOPMUHT, MUPOIIU3.
[TpoxykTsl nepepaboTKu HEDTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTE€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJlof€éHa Ha THAPOKCOrpyIIy, HUTPOIpyNIy, LIUAHOTPYIILY,
amMuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJHOIO U CIHUPTOBOTO
pactBopa wwIEnNound. B3auMoaencTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJITIOOPraHUYECKUX COCTUHEHMSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U IIPpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallleHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3INYHbIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa Kajus, B3aUMOJACHWCTBHUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKEeHHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJIy4YCHHE OSTUICHA WU
U3y4EHHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUIACTMAcCC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYJI
yIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHbIE CcHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMeEpe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa U Kilaccuukanmuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOaOponHBIE CBS3UM MEXIYy MOJIEKYJIaMH CIIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKUMU 3aMELEHUs, JACTUApATaIlliH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU U  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CITUPTHI. JelicTBUe 3TaHOIa U METaHOIa
Ha opraHu3zM uejioBeka. CrocoObl NOJYyYEHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XUMHUYECKUX CBOWCTB.

MHoroaromHble CHUPTBHl — STUJIEHIJIMKOAb W IiMuepuH. Pusnueckue u
XMMHUYECKHE CBOMCTBA: PEAKLUU 3aMELICHMs], B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKHMHU KHCJIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. (CrnocoObl NOMy4YEeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauectBennsie peaknuu Ha ¢(eHos. TOKCHYHOCTH (eHona.
Crioco0Op!I osTyueHus U npuMeHeHue gpenomna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS] — aTIbIETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoOMeHKiatypa. Pusndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuUPUKALNKM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICMHOBAA, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpBI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUE.

OO61mas xapakrepuctuka yriaeBoaoB. Knaccudukamus yriesoaoB (MOHO-, -
U rnojucaxapuiibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JaKkTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMIpOJu3, KaueCTBEHHAs peakiusi ¢ HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YE€HUsI BEUIECTB M HUX MPEBpAICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE THJIOBOTO COUPTa B albJAETH]l HA PAacKaJI€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuHcepeOpa(l) w  rugpokcmmom  Memu(ll)), peaknms rmmepuHa
ruapokcuoM Menu(ll), xumMuyeckue cBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom meau(ll), BaumoneiicTeue
KpaxMaJia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI10KHBIE YPUPH.

A30TCoaep:xale OpraHnvecKne coeTuHeHUs.

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lonmydeHue aHunmmHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAenbHbIE NPEACTABUTENH O
AMUHOKHMCJIOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA AMUHOKHCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTcopepkaliye — opraHuueckue — coenuHeHus’» U «PacnosHaBaHue
OPTaHUYECKUX COCAUHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH, CPEIHSS MOJIEKYISApHas



macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUUH —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noivdTUICHTEpedTanaT). Y TUIu3amus 1 nepepadoTka MiacTyka.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOpMYJIBI OpPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJICHHWE CTPYKTYPHOU (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOMCTB HIJIM CIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX TIOHSATHH, Tak M TOHSATUM, MPUHATHIX B OTACJBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



dorocuHTe3, HbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 XUMHNHA
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHHS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMuCcs POCCUUCKOW TpakKIaHCKOW UIACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOONPEICIICHUIO; HATUYME MOTUBALIUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHUS, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM JAESTENbHOCTU
oOyyJarouuxcs B Ipolecce peaim3aii o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
oOyyarouuxcsi B IMpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTEIIbHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U IPAKTUKOB;



UHTEpeCca U TIO3HABATEIbHBIX MOTHBOB B TIOJYyYEHUU H MOCIETYIOIIEM
aHaim3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM MU C YYETOM OCO3HAHMS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (pHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHHs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KYpeHHS1);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-MCCIEI0BaTENbCKON
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
JESITEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

UHTEpeca K NPAKTUUECKOMY M3YUYEHMIO MPOPECCUIl pa3IMdHOIO poja, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHHUS K TPY.Ly, JIOASIM TPyia U pe3yibTaTaM TPYIAOBON AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHus, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 00111eCcTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE KAaK HCTOYHUKY
CYLLIECTBOBAaHMs )KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHMS HEOOXOAMMOCTH HCIOJIb30BAHMS JOCTIDKCHUH XUMUU IS
pELIeHNs BOMPOCOB PALIMOHATIBHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIUX BpEI OKPYXKaroUen
NPUPOIHON cpele, YMEHHs] IMPOTHO3UPOBATh HEOJIAronpUATHBIE IKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HUX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOTO MBILUIEHHS, SKOJOTHYECKON KYJIbTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YETOBEKa, B
NO3HAaHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBHJIM3AMK: B €€ T'yMaHUCTUYECKOM HAIPaBIECHHOCTH M BaXXHOM pOJIM B
CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJIbTYphl, B PELICHUH TJI0OATBHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U AKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHMMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
NoJly4aeMble 3HAHUS JJI aHAJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro MUpa U
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbl0 MOJIy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCuoHAIbHON
NEeATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU TEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJIS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHii;

YCTaHABIMBATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuy — TPU PENICHUW YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XMMHUUYECKHX
pEeaKUnii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpPMaMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
OIPEIECTIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(OpMAIuel: MPUMEHATh MEXIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8€MOI>1 TEMBI B XO0J€ AUAI0ora U/
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIIbHO BBIITIOJTHCHH A HpGI[J'IO)KGHHOfI 3aJa4H,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MTOJIYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBIITOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3Yy4aeMbIX BELIECTB, peaju3alui y4eOHOTrO MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIIMIOJIHEHUHM Y4YEOHBIX W HCCIENIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMOaHajw3a H
CaMOOIIEHKH.

MNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHble pe3yabTaThl OCBOEHHs Kypca «OpraHuueckas XUMHS
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUIA: O MECTe M 3HAYCHHH OPTaHWYCCKOU
XUMHH B CHCTEME €CTECTBCHHBIX HayK W €€ poJid B 00CCIEYCHUH yCTOHYHBOTO
Pa3BHUTHS YCIIOBEYECTBA B PEIICHHH MPOOJIEM 3KOJOTHYECKOM, SHEPreTHUSCKON U
IUIIEBON O€30M1aCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUAJIOB,
HOBBIX ACTOYHUKOB YHEPTHH, B obecreueHnn paIMoHaILHOTO
IIPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUHA MHUPOBO33PEHHUS W OOIICH KYJIbTYPHI
YeJIOBEKa, a TakKe OSKOJOTHYCCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IIPUPOJIHOM Ccpejie;

BJaJICHHE  CHCTEMOH  XUMHYECKMX  3HAHHHM, KOTOpas  BKJIOYAeT:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUYICCKUH AJIEMEHT, aTOM, SIIPO M 3JICKTPOHHAS
obOoyiouka aroma, S-, P-, O-aroMHBIE OpOWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3aIMs aTOMHBIX OpOWTalei, HOH, MOJICKYIIa,
BaJICHTHOCTb, JICKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,



MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeneT, HyHKIIMOHAIbHAS
rpynmna, paaudkal, CTPYKTypHble QopMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEPHsSl CTPYKTYpHas M MPOCTPAHCTBEHHAs (T€OMETpUYecKas,
ONTUYECKAsl), W30MEpbl, TI'OMOJOIMYECKMA psiZ, TOMOJIOTH, YIJIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHUYECKHE COCIUHEHUs, MOHOMED, IMOJHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPaHEHUs
U [PEBPALIEHUS OHHEPrUM NpPU XHUMHUYECKUX PEaKUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUU, MUPOBO33PECHUYECKHUE 3HAHMS, JIEKALIUE B OCHOBE
NOHUMAaHUSI MPUYMHHOCTA U CUCTEMHOCTH XHUMHYECKHUX SBJICHHUI; MPEICTABICHUS
O MEXaHU3MaX XHWMHYECKHX pPEAKUUH, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB UM T'PYII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTbl, opueHtanTsl | u |l pona);
(dakToNIOrHUeCKUe CBEJEHUS O CBOMCTBAX, COCTaBe, MOJIYYEHHMH U Oe30IacHOM
UCIIOJIb30BaHUU BaXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESTENIbHOCTH ~ 4YeJloBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);
c(OpPMUPOBAHHOCTh YMEHUM: BBIABIATH XapAaKTEPHbIE MPU3HAKU IOHATH,
YCTaHAaBIMBATh UX B3aWMOCBS3b, MCIOJbB30BaTh COOTBETCTBYIOIIME MOHATHS MIPH
ONKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAHMYECKUX COCAMHEHUM;
c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUJIS COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELLECTB;

COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKLMM U PACKPBIBATh UX CYLIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA  IOCPEACTBOM  COCTAaBIICHUSA
AJIIEKTPOHHOI'O OajlaHca »J3TUX peakuuil, peakuuil HMOHHOro OOMEHa IyTEM
COCTaBJICHUS UX ITOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPaBHEHMIA;

W3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BELIECTB JUIsl WILTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHMI: yCTAHABIMBATh NMPUHAJIEKHOCTb U3YUYEHHBIX
OPraHMYEeCKHX BEUIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUM, JaBaTh MM Ha3BaHMS 10 CHCTEMAaTHYECKOU
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAHUS IS OTIEIHHBIX
IPECTAaBUTENIEH OPraHUYECKUX BEIIECTB (3TUJIEH, AllETWIIEH, TOJYOJ, TJIULEPHH,
ATWJIEHIJIMKONIb, (PEHOJ, (opManbIerui, aueTalbIeruj]l, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHasl KMCIIOTa, CTCAPUHOBAsA, OJICMHOBAs, NTaJIbMUTUHOBAsL KUCIIOTHI,



TJIMIVH, aJaHuH, MaibTo3a, (PPYyKTO3a, aHWINH, JUBUHWI, U30TIPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJIMECHOB,
AJKWHOB, AapPOMATHYECKUX VYTIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JIH- W TOJHCAXapHJoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJYy HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHMA C WCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U -CBS3M), B3AUMHOTO BIIMSIHHSI aTOMOB
Y TPy aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
ceipbsi  (HedTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MpaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MEepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE onepanuu
MBICIUTENILHON JCATENIPHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTH3AIINIO, BBHISBICHUE NMPUUWHHO-CIICICTBEHHBIX CBS3CU — JUIA W3YUYCHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUMN C
MNOHATUSIMA U TPEJICTABJICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
O0onee OCO3HAHHOTO TOHWMAHUS CYIIHOCTH MATEpUAIBLHOTO EIWHCTBA MHPA,
WCITIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOPpMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynam U ypaBHEHUSIM XMMUYECKUX PEAKUUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX



BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCUETHl MO HAXOXKICHUI0 XUMUYECKOU
(dbopMyIbl BeliecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATh
C TO3UUUKA  SKOJOTMYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKon
BEILECTB, UCMOJb30BATh NOJYYCHHbIC 3HAHUA JJI MPUHATHS IPAMOTHBIX PEIICHUN
po0sIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUJIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA HDKCIEPUMEHT (MOJIydeHHE W M3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3IMYHBIX KJIAaCCOB U
KHCJIOPOJCOJIEPKAILIUX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHOro OOpalleHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dopMynupoBaTh 1Eb HCCIENOBAaHUS, NPEACTaBISATh B pa3iudHON ¢dopme
PE3yNbTATHI AKCIIEPUMEHTA, aHATIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYJIOBOM NIEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370pPOBbS, OKpYXKarollen
IIPUPOTHOM CPEABl U TOCTUKEHUS €€ yCTOUUYNBOTO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO JEWCTBUS HA >KUBBIE OpPraHU3MBbI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYeCKUX BEIEeCTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOUIEHUSI PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHUN: OCYLIECTBISATH II€JICHANPABICHHBI TMOUCK
XUMHUYECKON MH(GOpPMAIlMU B Pa3IMYHbIX HCTOUYHUKAX (HAy4YHAsI U y4eOHO-HAyqIHAS
JUTEpaTypa, CpecTBa MaccoBol nHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3aa4uei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBOo 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Koutpoasnubie IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 8 https://resh.edu.ru/subject/29/10/
M. bytieposa
Hroro mo pazueny 8
Pa3znen 2. YrieBoaopoasl
IIpenennHBIE YIIIEBOAOPOABLI — AJIKAHEI,
2.1 pea yr AOPOA 5 https://resh.edu.ru/subject/29/10/
LIUKI0AJTKAHBI
HenpenenbHble yriieBogOPOALI: aJIKEHEI,
2.2 pea yr AOPOA 14 1 https://resh.edu.ru/subject/29/10/
aJIKaJIMEHBI, aJKUHBI
2.3 ApomaThdecKue yrieBo0pOo bl (apeHbl) 8 https://resh.edu.ru/subject/29/10/
ITpupoaHbIe HCTOYHUKH YTISBOAOPOIOB U
2.4 pHpoZ yr AOPOAL 4 https://resh.edu.ru/subject/29/10/
ux nepepadoTka
2.5 ["anoreHnpou3BOIHbBIE YTIIEBOAOPOAOB 4 1 https://resh.edu.ru/subject/29/10/
HWroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannyeckue coeJuHeHU st
3.1 Cruptel. denon 11 1 https://resh.edu.ru/subject/29/10/
KapOoHumbHBIE COSTUHEHUS: allbICTHIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 1 https://resh.edu.ru/subject/29/10/

Crnoxuble 3¢upbl. Kupsrl




3.3 VrieBoasl 9 https://resh.edu.ru/subject/29/10/
Hroro no pazueny 41
Pa3nen 4. A3oTcoaep kainue opraHi4ecKue coeJUHEeHHUs

41 AMUHBI. AMHMHOKHUCIIOTEL. benku 12 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 12
Pa3znea S. BoicokomolieKky/JIsIpHbIe COeINHEHUS

51 BrICOKOMONIEK YIS PHBIE COEAUHEHUS 6 https://resh.edu.ru/subject/29/10/
Hroro no pazueny 6
OBHIEE KOJIMYECTBO YACOB TIO 102 https://resh.edu.ru/subject/29/10/

[NPOT'PAMME




IHOYPOYHOE IIVNTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMHH, TIPEJICTABICHHE O MHOT000pa3nuu
OPraHNYeCKUX COCIUHEHUHN

https://resh.edu.ru/subject/29/10/

DNEeKTPOHHOE CTPOEHHE aTOMa YIIeposa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIE BO3MOKHOCTH aTOMa yriepoja

https://resh.edu.ru/subject/29/10/

XHUMUYECKasi CBSI3b B OPraHNYECKHUX
COeTMHEHMIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOU CBSI3H, CITIOCOOBI pa3phiBa
CBsI3eH

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHHsI OpraHN4YeCKUX
coequHennit A. M. byrneposa

https://resh.edu.ru/subject/29/10/

Bunsl uzoMepuu: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ eKTH B MOJIEKYyJIaX OPTaHUYECKUX
COCTUHEHUN

https://resh.edu.ru/subject/29/10/

[Ipencrasnenue o kaaccupukanuu u
cucrematnyeckas Homenkiarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/29/10/

Knaccugukanus peakiuii B opraHn4eckoi
XUMHH

https://resh.edu.ru/subject/29/10/

CucreMmaruzanys 1 0000IeHrEe 3HAHUI 110

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

TEMC

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIia, HOMEHKIIaTypa U H30MepHs,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

https://resh.edu.ru/subject/29/10/

10

dusnueckre U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

https://resh.edu.ru/subject/29/10/

11

Haxoxxnenne ankanoB B mpupojae. CriocoObt
MOJTyYEHUS U IPUMEHEHNE aJTKaHOB

https://resh.edu.ru/subject/29/10/

12

[uknoankanel: o0miast popmyna,
HOMEHKJIATYpa ¥ U30MEPHsi, OCOOCHHOCTH
CTPOCHUS M XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJIyYCHHS U IPUMEHECHHUE

https://resh.edu.ru/subject/29/10/

13

Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeIeHUE MOJICKYIIIPHON (hOPMYJIBI
OpPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
J0JISIM ATOMOB 3JIEMEHTOB, BXOSIIUX B €T0
coctas. Cucremarn3anus 1 00001IeHE
3HaHUH MO TeMe

14

ATKEHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmya, HOMEHKIIAaTypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHS
AJTKEHOB

https://resh.edu.ru/subject/29/10/

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

https://resh.edu.ru/subject/29/10/

16

CriocoOsl MosTydeHus: U IpUMEHEHUe
AJIKEHOB

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

[TpakTuyeckas pabora Ne 1 o teme

17 "Ilonydyenue aTUIIeHA U U3yYEHHE €r0 https://resh.edu.ru/subject/29/10/
CBOMCTB"
Pemrenne pacu€THbIX 3a1a4 HA

18 OIpeJIeIeHUE MOJICKYIIIPHON (pOPMYJIBI https://resh.edu.ru/subject/29/10/
OpPraHUYeCKOro BELIeCTBA
AJKagueHbl: CONpsKEHHDIE,

19 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. https://resh.edu.ru/subject/29/10/
OcoOEeHHOCTH PIIEKTPOHHOTO CTPOCHHUS

20 XUMITECKHE CBOHCTBA CONPRCHHbIX https://resh.edu.ru/subject/29/10/
JTMEHOB

21 CrI0COOkI NOMYHeHHs i NpHMEHeie https://resh.edu.ru/subject/29/10/
aJIKaJIneHOB
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001Ias

22 (opMy1a, HOMCHIUIATYP, JIICKTPOHHOC https://resh.edu.ru/subject/29/10/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢dusnveckre CBONCTBA

23 XUMHYeCcKre CBOMCTBA aJIKMHOB https://resh.edu.ru/subject/29/10/

24 KauecTBeHHBIE peaKIMM Ha TPOHHYIO CBSI3b https://resh.edu.ru/subject/29/10/

25 CnocoOEI nonyueHms i NpHMEHEHHE https://resh.edu.ru/subject/29/10/
AJIKUHOB

26 Pemenue 3ana4: pacy€Tsl 0 ypaBHEHUIO
XUMHYECKON peaKInu

97 CucremaTu3zaius U 0000IICHHE 3HAHUN TTO
Teme
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast

28 (dbopMyIa, HOMEHKIIaTypa. DIEKTPOHHOE U https://resh.edu.ru/subject/29/10/

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYIJI



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

OeH3051a ¥ TONIyoJa, UX GU3HIECKUe
CBOICTBa

XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU

29 https://resh.edu.ru/subject/29/10/
3aMCUICHUA
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MIPUCOCTMHEHUS, OKHCJICHHE TOMOJIOTOB https://resh.edu.ru/subject/29/10/
OeH3oma

31 OCOOSHHOCTH XHMIHECKIX COHCT https://resh.edu.ru/subject/29/10/
CTHpOJa
Pemrenne pacu€THbIX 3a1a4 HA

32 OIpeJIeIeHUE MOJICKYIIIPHON (POPMYJIBI https://resh.edu.ru/subject/29/10/
OpPraHUYECKOTO BEIIECTBA

33 CTIOCOBH MOy HCHHS H PUMCHEHHE https://resh.edu.ru/subject/29/10/
apeHoB

34 ['eHeTrueckas CBSI3b MEXKIY pa3THIHBIMU
KJIacCaM¥ YTJIEBOJIOPOJIOB
Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX

35 peakiuii. Cuctemaruzanus 1 06001IeHNe
3HAHUH MO TEME

36 Tlpupossiii ras. TlonyTheie HegTaREIC https://resh.edu.ru/subject/29/10/
ra3bl

37 KaveHHEIi YTOT: 1 MPOYKTEI ero https://resh.edu.ru/subject/29/10/
nepepadoTKu
HedTb u ciocoOb1 €€ mepepaboTKH.

38 [TpuMeHeHHne TPOAYKTOB NepepadoTKU https://resh.edu.ru/subject/29/10/
HetH

3 9 I'enerudeckast cBsI3b MCKAY pa3IniIHbIMU

KJIacCaMM YIJIEBOIOPOOB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

40

["ajoreHOnpoOU3BOIHBIE YTIEBOIOPOIOB:
ANEKTPOHHOE CTPOCHHE; PEaKIIuu
3aMelIeHHs rajoreHa

https://resh.edu.ru/subject/29/10/

41

JeiicTBue menouei Ha
rajoreHnpou3BoIHbIE. B3anmoneictere
JIUTaJIOTC€HAIIKAHOB C MarHUEM U LIUHKOM

https://resh.edu.ru/subject/29/10/

42

CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
pazneny "YrieBoaopoasr"

43

KontponbHas padoTa mo teme
"Yraesogopobr"

44

[IpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psij, o0mmas popmyna,
CTPOCHUE MOJICKYJI, H30MEpHS,
HOMEHKJIaTypa, KiaccupuKanusi,
(bu3uvecKre CBOMCTBA

https://resh.edu.ru/subject/29/10/

45

XHUMHYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/10/

46

CriocoOsl MosTydeHus: U IpUMEHEHue
OJIHOATOMHBIX CITUPTOB

https://resh.edu.ru/subject/29/10/

47

[IpocTeie 3¢upbl: HOMEHKIIaTypa U
n30Mepust, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKUX CBOMCTB

https://resh.edu.ru/subject/29/10/

48

MHOI‘O&TOMHBIG CHI/IprIZ OTHUJICHI'JINKOJIb 1
TJIMICPUH, WX QU3HYECKUE U XUMHICCKUE
CBOICTBa

https://resh.edu.ru/subject/29/10/

49

CriocoObl mosTyueHHs 1 IPUMEHEHNE
MHOT'O2TOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/10/

50

@DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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cBoiicTBa. TOKCUYHOCTH peHOTa

51 XuMu4deckue cBoicTBa (heHomna https://resh.edu.ru/subject/29/10/
CHOCO6BI I10JI CHUA U IIPUMCHCHHUC )

52 ya P https://resh.edu.ru/subject/29/10/
(dbenona
[TpakTuyeckas pabora Ne 2. Pemenue

53 OKCIEPUMEHTAIBHBIX 3a/1ay4 110 TEME
"Crupthl 1 peHonbr"

54 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
TEME
ANBIETHIBI M KETOHBI: 3JIEKTPOHHOE
CTpO€eHNE KapOOHUIIbHOU I'PVIIIIEL, .

55 P p PYIIIBL, https://resh.edu.ru/subject/29/10/
TOMOJIOTHUYECKHE PsJIbI, 0011ast popMmya,
W30MEepHUs U HOMEHKJIaTypa
A.]'H:. CIUJIbl 1 KETOHBI. (DU3UYCCKHUC .

56 UH A ¢ https://resh.edu.ru/subject/29/10/
CBOMCTBA; pEaKINK MPUCOSTUHEHUS
PeaK N1 OKHUCJICHHUA U KAYCCTBCHHBIC .

57 H https://resh.edu.ru/subject/29/10/
peaKI_II/II/I AJIBACTUI0B 1 KETOHOB
CrocoOsI ITOIyYEHNS AIbIETUI0B U .

58 i AeTIA https://resh.edu.ru/subject/29/10/
KETOHOB
OnHOOCHOBHBIE IIPE/IeNbHBIE KApOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMS MX https://resh.edu.ru/subject/29/10/
MOJICKYJT
HBOMe s 1 HOMCHKJIAaTypa Kaj 6OHOBBIX ;

60 p P . P https://resh.edu.ru/subject/29/10/
KHCIIOT, UX (pu3nveckue CBOMCTBA
XHUMHUYECKHAE CBOMCTBA IPEaEIbHBIX .

61 pea https://resh.edu.ru/subject/29/10/
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWMCTB MYPaBbUHON .

62 yp https://resh.edu.ru/subject/29/10/

KHCJIOThI. MHOTOOOpa3ne KapOOHOBBIX
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KHCIIOT

63

Oc00EHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BEICIIUX
KapOOHOBBIX KHUCIOT

https://resh.edu.ru/subject/29/10/

64

[TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://resh.edu.ru/subject/29/10/

65

CriocoObI moTyueHusI 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

https://resh.edu.ru/subject/29/10/

66

CrnoxHble 3(UpbI: TOMOJIOTUYECKUN DA,
obmrast popmyra, U30MepHs U
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/10/

67

duznueckre 1 XUMUYECKHE CBOMICTBA
3¢upoB

https://resh.edu.ru/subject/29/10/

68

Pemenne pacuéTHbIX 3a7a4: M0 YpaBHEHHIO
XUMHUYECKOHN peakliy, Ha OIpe/ieiIeHHe
MOJIEKYJISIPHOM (pOPMYJIBI OPraHUYECKOTr0
BEILIECTBA

69

[TpakTrueckas padota Ne 3. Permenue

AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe

n n
KapGonosie kucinotbl. CioxxHbIe A3UPBI

70

Kupsr: crpoenue, puznueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITHU3)

https://resh.edu.ru/subject/29/10/

71

OcoOeHHOCTH CBOWCTB KUPOB,
COACPIKAINX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIOT. JKupsl B mpupoe

https://resh.edu.ru/subject/29/10/

72

Mpg11a KaK COJIM BBICIIHX Kap60HOBI)IX

https://resh.edu.ru/subject/29/10/
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KHCJIOT, UX Mooliee aeiictBue. IlonaTue o
cuHTeTHYeCKUX Moronmx cpeactBax (CMC)

['eneTnueckas CBS3b yIriaeBOAOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPTaHUIECKIX
BEIIICCTB

24 PacqéTLuI M0 YPaBHEHHUSM XHUMUYECKUX
peakiuii

75 CucreMmaruzanys 1 0000IeHrE 3HAHUI 110
TemMe
OO01mas xapakTeprcTUKa YTIeBOIOB U

76 KJacCUUKALUS YTICBOIOB (MOHO-, TU- U
MOJIMCaxapu/Ibl)

77 Monocaxapiapi: HecKie CBOHCTBA H https://resh.edu.ru/subject/29/10/
HAXO0XJICHUE B IPUPOJIC

78 HpmmereHie rioKoset, €€ sHateHie & https://resh.edu.ru/subject/29/10/
KHU3HEIEATSIILHOCTH OpraHu3Ma
Jlucaxapubl: caxaposa, MallbTo3a 1

79 nakTo3a. HaxoxaeHnue B npupojie u https://resh.edu.ru/subject/29/10/
MIPUMEHEHHE JTHCaXapHI0B
[Tonucaxapusl: CTpOSHUE MAKPOMOJIEKYIL,

80 (bu3nUecKre U XUMUYECKUE CBOWCTBA, https://resh.edu.ru/subject/29/10/
MIPUMECHECHUE

81 [TonsiTre 006 NCKYCCTBEHHBIX BOJOKHAX https://resh.edu.ru/subject/29/10/
Pemrenne pacueTHsIX 3a1a4 Ha

82 OIpeJIeNIeHUE IO BBIX0Aa IPOAYKTA
pEaKIMH OT TEOPETUICCKHA BO3MOKHOTO

83 CucremaTu3zaius U 0000IICHHE 3HAHUN IO

pasneny
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84

KonrponsHast pabora o Teme
"Kucnopoacoaepxaniue opraHu4ecKue
coenuuenus"

85

AMUHBIL: KJaccu(puKaius, CTpoeHue
MoOJIeKYyI, 001ast popMmyIia, H30Mepus,
HOMEHKJIaTypa 1 (pu3nueckue cBoicTBa

https://resh.edu.ru/subject/29/10/

86

XUMHYECKHE CBOMCTBA amr(paTHIECKUX
AMHWHOB

https://resh.edu.ru/subject/29/10/

87

AHWINH: CTPOEHHE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHMUJIMHA

https://resh.edu.ru/subject/29/10/

88

CrniocoOblI mosTyueHHst 1 IPUMEHEHNE
ann(aTuuecKux aMHMHOB

https://resh.edu.ru/subject/29/10/

89

AMMHOKHCIIOTBI: HOMEHKJIATypa 1
nu3zomepus, pusnyeckue cBoicTBa.
OT[[G.HBHBIG MmpeaAcCTaBUTCIIA O~
AMHUHOKHUCJIIOT

https://resh.edu.ru/subject/29/10/

90

XUMHUYEeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CI/IHTGB U TUAPOJIN3 TICTITUIOB

https://resh.edu.ru/subject/29/10/

91

Benku kak mpupoIHbIe TIOJIMMEPHI;
CTPYKTYPHI OEITKOB

https://resh.edu.ru/subject/29/10/

92

XUMHUECKHUE CBOMCTBA OEIKOB

https://resh.edu.ru/subject/29/10/

93

A3oTCcoIepIKaIye reTepOIMKINICCKIE
coequHeHus. HyKJICMHOBBIC KUCITOTHI:
COCTaB, CTPOCHHUE U OUOJIOTHYECKAs POJIb

https://resh.edu.ru/subject/29/10/

94

[TpakTrueckas padota Ne 4. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"A3zoTcoaepKaliue OpraHn4ecKre
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coenuaeHud"

95

[TpakTrueckas padota Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC
"Pacrio3HaBaHu€ OPraHUYECKUX
coequHeHuin"

96

KontponbHas padoTa mo teme
"A3zoTcoaepKaliue OpraHn4ecKre
coeTMHEHHS"

97

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJIIPHBIX COSUHEHUN 1
METObl UX CHHTE3a —IIOJTUMEPHU3ALIUS U
MOJIMKOHIEH CALIs

https://resh.edu.ru/subject/29/10/

98

[Tnactmaccel. YTunuzarus u nepepadoTka
IJlacTUKa

99

OnacToMepbl: HaTypallbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

100

Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE,
cuHTeTnuyeckue. [lomumeps! ciennaabHOTO
Ha3HA4YECHUS

101

[TpakTrueckas padota Ne 6. Permenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue m1acTMacc U BOJOKOH"

102

O06o001IeHre U cucTeMaTH3aus
M3Y4YEHHOI0 MaTepuasa 1o Teme
"BbrICOKOMOJIEKYIApHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://resh.edu.ru/subject/29/10/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,

JI€skun A.H., AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
Xumus. Yray6nennsiii yposenb. 10 kinacc. MeTonudeckoe mocooue.

I"a6puensna O.C

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/10/



