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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamMma mo XMMHUU Ha YpOBHE CpellHEro odiero oopasoBaHus pazpadoTaHa Ha OCHOBE
®depnepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit deaepanuny,
TpeOoOBaHUI K pe3yinbTaTaM OCBOCHHS (henepanbHOl 00pa30BaTeIbHOW MPOrPaMMBI CPEIHETO
obmero o6pazoBanusA(P@OII COQO), mnpexacraBneHHbIX B @DenepalibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenmum mnpenopaBaHusi y4yeOHOro IMpeaMera
«Xumus» B 00pa3oBaTenbHBIX opranusanusx Poccuiickoit denepannu, peain3yrIIUX OCHOBHbIC
oOpa3oBaTeNbHbIe MPOTPaMMbI, ¥ OCHOBHBIX MOJOXEHHHA «CTpaTeruu pPa3BUTHS BOCIHTAHUS B
Poccuiickoit @enepanuun Ha nepuon no 2025 rona» (Pacnopsokenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIIyOJEHHOTO M3YYEHHUS 3aHMMAET BaXHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4YHOTO oOpa3oBanus ywammxcs 10—11 xmacco. M3yuenune npeamera, peaan3yeMoe B YCIOBHUIX
muddepeHIpoBaHHOTO, MPOGUIEHOT0 00yUYEHUS, TPU3BAHO 00ECTIEYUTH 00IIE00pa30BaATEIbHYIO U
OOIIEKYJIBTYPHYIO TIOJITOTOBKY BBIITYCKHUKOB IIIKOJIbI, HECOOXOIUMYIO JUIsl afanTalii X K OBICTPO
MEHSFOIIUMCS YCIOBUSM XH3HHU B COIIMYME, a TAaK)Ke ISl MPOJODKEHHS O0YUECHHUSI B OPTaHU3AIMIX
npoeCCHOHATBPHOTO 00pa30oBaHMsA, B KOTOPBIX XHUMHS SBJISIETCS OJHOM W3 IPHOPUTETHBIX
JVCIIATUTHH.

B nporpamme o xumuu Ha3HaueHue npeaMera « XUMHs M0oIydaeT MOAPOOHYI0 HHTEPIIPETALIUIO B
cooTBeTCTBUU C ocHoBomnosaratomumu nonoxeHussmu @I'OC COO o B3anMooO0yCI0BIEHHOCTH
1eNield, CofepKaHus, pe3yabTaToB 00ydeHUsI M TpeOOBAaHUN K YPOBHIO HOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCS CJIEAYIOIINE BBIIOJIHAEMbIE IPOrPaMMON IO XUMUU (PYHKIUH:

e uyHPOPMALMOHHO-METOIMYECKasl, pealu3alus KOTOpoH  oOecreuuBaeT  IOJIyuyeHHe
NpPEICTaBICHUS O IIeNsAX, COJIEp)KaHWM, OOImeld cTpaTernu OOy4YeHHs, BOCIMTAHUS H
pa3BUTHs OOYy4arOIIMXCsl CpEeICTBAMM HpeIMeTa, HM3y4aeMoro B paMKaX KOHKPETHOIO
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas IpelycMaTpUBaeT OIpeJesieHUe: NPUHIIUIIOB
CTPYKTYPUPOBAaHUS U  TIOCJIEAOBAaTENLHOCTH  H3Yy4eHHUs  yuyeOHOro  MaTepuana,
KOJIMYECTBEHHBIX W Ka4eCTBEHHBIX €ro XapaKTePHCTUK; MOIXOA0B K (OPMHPOBAHUIO
CONepKATEIbHON OCHOBBI ~KOHTPOJII M  OIEHKH 00pa30BaTENbHBIX  JOCTHKEHUM
oOyyaroImuxcsi B paMKax MTOTOBOM aTTecTallud B (opMe €AMHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMHHU.

[Iporpamma i1t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAaeT WHBApPHUAHTHOE INPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOE JUIsl W3YYEHUsS B
paMKax OTHEeNbHBIX NMpopuiIel, MpeIycMaTpUBAET paclpeaesieHue U CTPYKTYPUPOBAaHUE €T0
0 KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3ienaM Kypca;

e JaéT IpUMEpHOE paclpesaeieHne y4dyeOHOro BpPEMEHM, PEKOMEHIYEeMOTo Mjs H3y4YeHHs
OTJIEIbHBIX TEM;



e [pelaraeT NMPUMEPHYIO MOCIEIOBATEIBHOCTh M3y4YeHHs y4eOHOro marepuaia ¢ yd4éTom
JIOTHKH ITOCTPOSHUS Kypca, BHYTPUIIPEAMETHBIX H MEXKITPEIMETHBIX CBSI3CH;

e aéT METOAWYECKYIO MHTEPIPETALUIO TeNIei 1 3a1a4 U3Y4YCHUs TpeMeTa Ha yriyOlnEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro 00Iero oopa3oBaHUs,
COZICPKATEIIBHOM  XAapAaKTEPUCTUKU IUIAHUPYEMBIX PpE3yJbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON  MpOrpaMMbl  cpemHero  obmiero  oOpa3oBaHWS  (JIMYHOCTHBIX,
METaNPEeIMETHBIX, MPEIMETHBIX), a TaKKe C YyYETOM OCHOBHBIX BHJIOB Y4eOHO-
MI03HABATEJBHBIX JICHCTBHI 00yUYarOIIErocs o OCBOCHHUIO COJICPKAHUS TIPEAMETA.

ITo Bcem Ha3BaHHBIM IO3ULHUSAM B IMPOrpaMMe MO XMMHMH IPEAYCMOTpPEHA NPEEMCTBEHHOCTh C
oOydyeHHEeM XUMHUHM Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHMs. 3a HpelelaMH YCTaHOBJICHHOM
IpPOrpaMMOil MO0 XUMHUHU 00s3aTeNbHOM (MHBAPUAHTHOM) COCTABJISIONICH cojepaHus y4yeOHOro
npeaMera «XHUMHUsS» OCTaTCsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHBHOM COCTaBISIONICH, KOTOpAas
JIOJKHA OMPEJIEIISATHCS B COOTBETCTBUH C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBuu ¢ koHuentyadbHbiMUA TosiokeHUs MU PI'OC COO 0 Ha3HAYCHUH TMPEIMETOB
06a30Bor0 W yYriayOJNEHHOTO ypoBHEH B cucteme anpdepeHIupoBaHHOTO OOydYeHHsI Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS XUMHS Ha YpPOBHE YINyOIEHHOTO H3YyYEHHUs HaIpaBleH Ha
peanu3alMio MPEeMCTBEHHOCTH C MOCIEAYIOIUM 3TaloM MOJIy4YeHHs] XUMUYECKOro 00pa3oBaHMs B
paMKax H3Y4eHHUS CIENHaTbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKHX IHCHUIUIMH B BY3aX H
OpraHu3alusax cpeaHero npodeccuoHanbHOro oOpa3oBaHusi. B 3TOH CBA3M W3ydeHHE HpeaMera
«XUMUS» OPHEHTUPOBAHO TMPEHMYIIECTBEHHO HA PACHIMpPEHHE M YIIIyOJICHHE TEOPETHYECKOH U
IPaKTUYECKOH MOJArOTOBKHM 00yYaroIuXcs, BIOpaBIINX ONpene’aéHHbIH npoduiab o0yueHus, B TOM
YuCciIe C MEPCIEKTUBOM MOCIEAYIOMIEro MOJy4YeHUs] XUMUYECKOT0 00pa3oBaHMs B OpraHU3aLUsIX
npodeccuonanpHoro ooOpasoBanus. Hapsiny ¢ atum, B cBere TpeboBanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOCHMs (perepanbHOi 00pa3oBaTeNbHOM IMpOrpamMMbl CpPEAHETO
oOmiero oOpa3oBaHUsl H3ydyeHHE HpeaMera «XHUMHS» OPHEHTHUPOBAHO TAaKXKe Ha peIIeHue 3ajad
BOCIIUTAaHUSI M COLMAJIbHOIO  pPa3BUTUsA  OOyyarommuxcs, Ha (opMuUpOBaHHE Yy HHX
OOIIEMHTEIUICKTYAIbHBIX YMEHUH, YMEHHH palMOHAIU3alMh Y4eOHOro Tpyaa M OOOOIIEHHBIX
CTIIOCO0OB JESITETHHOCTH, MMEIOIINX MEKIUCIUIUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocraBisitoliuMHy npeaMera «XUMHs Ha YpOBHE YIITyOJIEHHOTO U3YUYEHHUS SBIISIOTCS YIiyOJIE€HHbIE
Kypcbl — «Opranudeckas xumusi» u «OOmas u HeopraHudeckas xumusi». [lpu omnpeneneHun
NOJIX0/0B K OTOOpY M CTPYKTYpHOW OpraHU3alM COJEpXaHMUsA 3TUX KypCOB B Iporpamme IO
XUMHHU 32 OCHOBY npuHATH nonoxeHus ®PI'OC COO o paznuuusx 6a30BOro u yriayOi€HHOTO
YPOBHEW M3y4EHHUsI PEIMETA.

OcHoBy conepxanusi KypcoB «Opranudeckass xumus» U «OOmas u HeopraHHMYecKas XHMHD)
COCTaBIISIET COBOKYITHOCTh TPEAMETHBIX 3HAHUW M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3ydeHHs TIpeaMeTa. JTa CUCTeMa 3HAHWH IMOJTydaeT ONpeleNi€HHOE TEOPETHYECKOe JOTOTHEHHE,
MO3BOJISIIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOMBINI 00bEM (PaKTOIOTHYECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM ypOBHE M3y4YeHHS MpeaMera oOecrneueHa BO3MOXKHOCTh 3HAYHTEIHHOTO
yBEMUYEHUSI 00hEMA 3HAHUM O XUMHUYECKUX JJIEMEHTaX M CBOMCTBaX MX COCIMHEHUN Ha OCHOBE
pacimipeHusi W yriayOJeHHs TMpeACTaBICHUH O CTPOEHUH BEILIECTBA, XUMHYECKOM CBSI3U U



3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUH, PACCMATPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKON KMHETUKHU
YU TepMOAMHAMUKU. M3ydeHHe nmepruoandecKkoro 3akoHa U Ileproanyeckoil CUCTEMBI XMMUYECKUX
DJIEMEHTOB Oa3Wpyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKHX IMPEJCTABICHUSX O CTPOCHHH
aToMa. XHUMHYECKasi CBSI3b OOBSACHSAETCS C TOYKH 3pPEHHUS HHEPreTHUECKUX H3MEHEHUH IpH eé
0o0pa3oBaHUM U pa3pylICHUH, a TaKKe ¢ TOYKU 3pEHUs MeXaHU3MOB e€ oOpazoBanus. M3yueHue
TUTIOB PEAKIUI JOMOIHSIETCS POPMUPOBAHUEM TIPEICTABICHUA 00 JIEKTPOXUMHUECKUX MPOIleccax
YW DBJEKTPOJM3E pACIUIaBOB M PAacCTBOPOB BELIECTB. B Kypce OpraHMYecKOd XUMHHM NIPU
PaccMOTPEHUH PEaKLMOHHON CIIOCOOHOCTH COETMHEHMH yensercs 0oco0oe BHUMaHKUE BOIIpocaM 00
3IEKTPOHHBIX 3P PeKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COJEp)KAHUE KYpCOB XMUMHH YIIyOJIEHHOTO YPOBHS M3Y4ECHHUS
JUIsL  KJIaccoB  ompenenéHHoro mnpodwmis (TIaBHBIM 00pa3oM Ha HMX CTPYKTYpYy M Xapakrep
JOTIONTHEHUN K OOIIeH CHUCTeME MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIIHMSIHHE CMEXKHBIC MPEAMETHI.
Tak, HarpuMep, B COJEPIKAHUU TIPEAMETA JJIs KIACCOB XUMHUKO-(U3HUECKOTO Mpoduiis O0bioe
3HaueHue OyIyT HMEThb JJIEMEHThl y4eOHOro marepuasna mo obOmed xumuu. [Ipu wuzydeHun
npeaMeTa B JaHHOM cCllydae akleHT OyJeT clielaH Ha OOLIHOCTh METOJIOB MO3HAHMSI, OOIIHOCTH
3aKOHOB W TCOPHH B XUMHUHU M B (U3MKE: aTOMHO-MOJICKYJISIpHAST TEOpHs (MOJEKYIISIpHAsT TCOPHUS B
¢u3HMKe), 3aKOHBI COXpaHEHUsT MacChbl M DHHEPruM, 3aKOHBI TEPMOJMHAMHKHU, DJIEKTPOJIN3A,
IIPEJICTaBJICHUS O CTPOCHUHU BEUIECTB U JPYToO€.

B 10 e Bpemsi B coiepiKaHUU MPeIMeTa IS KIIACCOB XMMHKO-OHOJIOTHIECKOTO TPOQUIIst 00BN
yACIbHBIA BeC OyJeT UMETh OpraHuvecKas XuMus. B 3ToM ciydae mpenocTaBisieTcss BO3MOKHOCTh
Juist 0osiee 0OCTOSATETFHOTO PACCMOTPEHHSI XUMUYECKOW OpraHU3alluu KJIETKU KaK OMOIOTHYEeCcKOM
CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MIPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIIH/IBbI,
OeJIKu, YrieBOJAbl, HYKJIEHHOBBIE KHUCIOTHI M Apyrue. [Ipm 3TOM 3HAHHMS O COCTaBe M CBOMCTBax
MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB CIIY)KAT OCHOBOM IJII W3YYEHHUS
CYIITHOCTH MPOIIECCOB (POTOCHHTE3, bIXaHUS, MUIIEBAPEHUS.

B nmane ¢opMupoBaHHs OCHOB HAay4HOTO MMPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX METOJO0B
ITO3HAHHUS U OIBITa IPAKTUYECKOTO IPUMEHEHUS HAYYHbIX 3HAHUW HU3ydeHUeE IpeaMeTa « XUMUSI» Ha
yrIIyONEéHHOM YpOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3AX C Y4YeOHBIMH IpeiIMeTaMH,
BXOJISIIIMMH B COCTaB MpeAMETHBIX oOnacTeil «EcTecTBeHHO-Hay4HbIE TpeIMETh», «MaremaTuka u
uH(popMaTuka» 1 «Pycckuil sI3bIK U TUTEPATypar.

[Tpy u3ydyeHuu yuyeOHOro mpeamera «XHUMHUS» Ha YIIyONEHHOM YPOBHE TakXke, KaKk Ha ypOBHE
OCHOBHOT'O M cpeJIHero oouiero obpasoBaHus (Ha 0a30BOM YpOBHE), 3a7ayeil MepBOCTENIEHHOU
3HAYUMOCTH sIBNIsieTCS (OPMUPOBAHHWE OCHOB HAyKHM XHMHUU KakK o00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUsI, HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH YE€JIOBEKA MW OJHOI'O M3 KOMIIOHCHTOB MHpOBOﬁ
KyJnbTyphl. PelieHue 3Toi 3agaun Ha yriayOJE€HHOM YPOBHE W3YYEHHUS IpeIMeTa Hpeirosaraet
peanu3aluio TakuX LeieH, Kakx:

L4 (I)OpMI/IpOBaHI/IC HpeHCTaBHCHHﬁZ 0 MaTrCpuaJIbHOM CIAWHCTBC MHPA, 3aKOHOMCPHOCTAX U
IMO3HABA€MOCTH SIBJICHUM npupoanrl, 0 MECTEC XUMHHN B CHUCTCME CCTCCTBCHHBLIX HAYK U eé
Be;[ymeﬁ pojin B obecrieueHNH yCTOI\/'I‘-II/IBOl"O Pa3BUTHA YCIOBCUCCTBA: B PCUHICHUHA HpO6JICM
3KOHOFH“ICCKOI>1, Z-)HepTCTI/I‘{CCKOﬁ U IHIIEBOMU 6C3OHaCHOCTI/I, B pa3sBUTUU MCIUIHHBI,



CO3/JIaHUM HOBBIX MaTepUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00E€CIIEUEHNH PALIMOHAIBHOTO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUN MHPOBO33PEHHS U OOIIEH KyJIbTyphl YelOBeKa, a
TaKXe IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOI Cpeie;

® OCBOCHME CUCTEMBI 3HAHUH, JISKALMX B OCHOBE XMMHUUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBI MHpa: (GyHIAMEHTAIbHBIX MOHATHI, 3aKOHOB W TEOPUH XHUMHUH,
COBPEMEHHBIX IMPEJICTABICHUA O CTPOEHUU BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, O TEPMOAMHAMMUYECKUX M KHUHETHYECKHX
3aKOHOMEPHOCTSIX MPOTEKaHUs] XMMHMUYECKHUX PpEaKLHMi, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTeMax, 00 OOMMX HAy4YHBIX MPUHLIUIAX XUMHUYECKOIO
IIPOU3BOJICTBA;

e (QopmupoBanue y oOy4arIIUXCsi OCO3HAHHOTO IMOHUMAaHHSI BOCTPEOOBAHHOCTU CHCTEMHBIX
XUMHUYECKHX 3HAHUU N7 OOBSICHEHMs KIIFOUEBBIX UAEH W MpoOJieM COBPEMEHHOW XHMHH,
JUIs OOBSCHEHHS M TIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPO.Y;
rPaMOTHOI'O peElIeHUs] NpoOJeM, CBA3AHHBIX C XUMHUEH, NPOrHO3UPOBAHMS, AaHAIU3a U
OIICHKM C TO3HUIMHA  SKOJIOTMYECKOHW  OE30MacHOCTH  MOCIEICTBUH  OBITOBOW U
MIPOU3BOJICTBEHHOHN JESITEIbHOCTU 4YEJIOBEKA, CBSA3aHHOW C XMMHUYECKUM IPOU3BOJICTBOM,
MCIIOJIb30BaHUEM U N1€PEPabOTKON BEUIECTB;

e yrioyOJeHHe TMpEeACTaBICHUH O HAyYHBIX METOJaxX T[O3HAHUSA, HEOOXOIUMBIX I
NpuoOpEeTEeHUsT YMEHUNW OPUEHTHUPOBATHCS B MHUPE BEHIECTB M OOBACHEHHS XUMHYECKUX
ABJICHUM, UMEIOUIMX MECTO B NPUPOJE, B NMPAKTUUYECKOW NEATEIbHOCTU U IOBCEAHEBHOMN
JKU3HU.

B mane peanmm3zanuy nmepBOOYEPETHBIX BOCIUTATEIBHBIX W PA3BUBAOIIUX (DYHKIMHA LEIOCTHOM
CHCTEMBI CPEIHEro O0Iero oOpa3oBaHMsA NPU HM3YYCHHUU TpeaMeTa «XHMHUs» Ha YriayOIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKeE 1IeNU U 33JjauH, KaK:

® BOCMUTaHUE YOSXKIEHHOCTH B MO3HABAEMOCTH SIBICHUI MPUPOJIBI, YBAXKEHHS K MPOILECCY
TBOpYECTBa B obmacTu TCOPCTUUCCKHUX W TPHUKIIATHBIX I/ICCJ'ICJIOBaHI/Iﬁ B XHWMHU,
dbopMHUpOBaHNE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TIO3HAHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 00IIEYeTTOBEUECKHUX [IEHHOCTEH;

® Pa3BUTHUC ITO3HABATCIBbHBIX HMHTCPECOB, MHTCIICKTYAJIBHBIX W TBOPYCCKUX CocoOHOCTEN
oOydaromuxcsi, GopMupoBaHHE y HUX CO3HATENLHOTO OTHOIIEHUS K CaMOOOpa3OBaHUIO U
HEMPEPHIBHOMY  O00pa30BaHUI0 KaK  yCIOBUIO  YCHEMIHOW MpodecCHOHATBHOU |
06HI€CTBGHHOI>1 ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOUICHHWA K CBOEMY 3A0POBBIO U
nOTpeOHOCTH B 3I0pOBOM 00pa3e KHU3HHU;

e (QopmupoBaHME YMEHHH W HABBIKOB Pa3yMHOTO IPUPOJIONOIL30BAHUS, Ppa3BUTHE
DKOJIOTMYECKON KYyIbTYphl, TIPUOOPETEHUE OMBITA OOIIECTBEHHO-TIONE3HON 3KOIOTHYECKON
JeATEeTbHOCTH.

OO0riee 4yncIo 4acoB, MPEIYCMOTPEHHBIX IS U3YYCHHUS XUMHH Ha YTIyOJIEHHOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctaBnsieT B 10 knacce — 102 vaca (3 gaca B Heiem0)



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA
TeopeTudyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[Ipeamer u 3HaYeHUE OPTraHUYECKOM XUMHUH, NPEJICTABICHHE O MHOI000pa3uU OPraHUYECKUX
COEeIMHEHUI.

DJEKTPOHHOE CTPOCHHE aTOMa yYTIJepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUSA. BaneHTHBIC
BO3MOXHOCTH aromMa Yyrjcpoza. XUMH4YecKasti CBSA3L B OpraHN4Y€CKUX COCIMHCHUAX. Tunel
ruOpuIu3anu aTOMHBIX opOuTaned yriaepona. MexaHHU3Mbl 00pa30BaHUS KOBAJICHTHOW CBSI3H
(0OMEeHHBIN U OHOPHO-AKIENTOPHBIN). THITBI TIEpEKPhIBAaHUS aTOMHBIX OpOHMTAJCH, G- U T-CBSI3H.
OpnunapHasi, qBOMHAs M TpoilHas cBA3b. CrocoOBl pa3phiBa CBS3€M B MOJIEKYJaX OPraHUYEeCKUX
BeriecTB. [ToHsATHE 0 CBOOOHOM pajuKaie, HyKJIeo(puie U dIeKTpoduIIe.

Teopust cTpoeHUss opraHndeckux coenuHeHnid A.M. bytinepoBa u coBpeMeHHbIE NMPEICTaBICHUS O
CTPYKTyp€ MOJIEKY]. 3HaU€HUE TEOPUH CTPOCHUS OPraHMYECKHX COeIuHEHHI. MonekymspHble U
CTPYKTypHbIE Qopmyiibl. CTpyKTypHBIE (POPMYJIBl Pa3IMYHbIX BHJIOB: pa3BEPHYTas, COKpallEHHa,
ckenerHas. M3omepus. Buibl u3oMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAsA. DIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUH (MHAYKTUBHBIA U Me30MepHbIH 3(h(eKThr).

[IpencraBienue o knaccuukany opraHu4eckux BemlecTB. [IoHATHE 0 (QYHKIMOHAIBHON TpYIIIIE.
I'omomnorus. I'omonoruueckue psabl. CucreMaTnyeckass HOMEHKIIaTypa OpraHU4eCKUX COCIUHEHUN
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/AEIbHBIX IPeACTaBUTENEH.

OcoOeHHOCTH | KHaCCH(bHKaHHH OpTraHU4YCCKUX peaKHHfI. OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHEIC
pCaKknuu B OpFaHquCKOﬁ XHUMUU.

DKCIepuMeHTaIbHbIE METOIBI U3yUYEHHUs BEIIECTB U X MPEBPAIEHUN: 0O3HAKOMJIEHUE ¢ 00pa3iaMu
OpPraHMYEeCKUX BELIECTB U MaTepUajlaMyd Ha UX OCHOBE, ONBITHI [0 INPEBPALLCHUIO OPraHUYECKUX
BEIIECTB TPH HarpeBaHuu (IJIaBICHHUE, OOYIIIMBaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJeien
MOJIEKYJI OpPTaHUYECKHNX BEIIECTB.

Yraesogopoabl.
Ankanel. ['omonmornueckwii psim  ankaHoB, oOmas (opmyna, HOMEHKJIATypa W HW30MEpHS.

DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN AlKaHOB, SP -THOPHAM3AIMSA ATOMHBIX
opOuTanei yriepojaa, 6-cBs3b. Ouznueckue CBOMCTBA aJIKaHOB.



XWMHUYECKHE CBOWCTBA QJIKAHOB: pEAKIMM 3aMEIICHUS, W30MEPHU3alliU, JETHAPUPOBAHUS,
LIMKJIA3AIUH, IHPOJIN3a, KpEKUHTa, ropeHus. [IpeacraBienne o MexaHu3Me peakluuii paiuKaibHOTO
3aMeIICHHUS.

Haxoxnenne B npupoae. CriocoObl osydeHus U IPUMEHEHUE aJTKaHOB.

[{uknoankanel. OOmas ¢opMyna, HOMEHKIATypa u u3oMepus. OCOOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOHCTB MayblX (IMKJIONPONAH, UIHUKJIOOyTaH) M OOBIYHBIX (IIUKJIONICHTAH,
[IUKIIOTEKCaH ) MUKJIOATKAaHOB. CIIOCOOBI MOYYCHUS U IPUMEHEHHUE ITUKI0ATKAHOB.

Anxensl. ['omonoruueckuid psin ankeHoB, oOmias Qopmyna, HOMEHKIATypa. OIJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKY aJTKEHOB, Sp>-THOpPUAN3aIHs aTOMHBIX OpOuTaseil yrieposa,
6- U m-cBa3u. CTpyKTypHas U TreoMeTpuyeckas (Luc-TpaHc-) u3omepus. Puznueckue CBOMCTBA
AJIKEHOB. XHWMHYECKHE CBOMCTBA: PEAKIIMU MPHUCOCIUHEHHUS, 3aMEIIEHUs B (-TIOJIOKEHHUE TpHU
JBOMHOMN CBsI3M, monuMepu3aluu u okucienus. [Ipasuno MapkoHukoBa. KauecTBeHHbIE peakInu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4eHHUsI U IPUMEHEHUE alIKEHOB.

Ankanuensl. Knaccudukanus ankaguieHoB (CONMPsDKEHHBIC, W30JHUPOBAHHBIC, KYMYIUPOSAHHbLE).
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS M XUMUYECKHX CBOMCTB CONMPSKEHHBIX AWEHOB, 1,2- u 1,4-
npucoequHenue. [lonmmmepusanusi cCOnpsoKEHHBIX AueHOB. CrmocoOBbl MONMYYeHHsS W IpPUMEHEHHE
aJIKa/IMEHOB.

Ankunbl. ['oMonmoruyeckuit psn ankuHOB, oOmas ¢opMyna, HOMEHKIATypa W H30MEpHs.
DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKUHOB, SP-TUOPUAM3ALUS aTOMHBIX
opOutaneit yriepona. @Puznueckre CBOWCTBA aAJKUHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUH
MPUCOECIUHEHMS], NUMEpU3alMd U TPUMEpHU3alUHU, OKUCIEHHUs. KHCIOTHBIE CBOWCTBA AaJIKMHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBeHHBbIE peaklMu Ha TPOHHYIO CBs3b. CHOCOOBI
MOJIYYCHHA U MPUMCHCHUC aJIKUHOB.

Apomaruyeckue YriaeBoJopoAsl (apeHbl). l'omosormyeckuil psig  apeHoB, obmas (opmyina,
HOMEHKJIaTypa M H30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OEH30Ia.
®usnyeckue CBOMCTBA apeHOB. XHMMHUYECKHME CBOMCTBAa O€H30Jla M €ro TI'OMOJIOTOB: PpPEaKIMH
3aMelleHus B OEH30JIbHOM KOJIbIE W YIVIEBOJAOPOJIHOM pajuKalle, peakluu IPUCOECTUHEHMUS,
OKHCIIeHHe TomosoroB Oenzona. IIpencraBineHne o6 OpHeHTHPYIOLIEM AEHCTBUU 3aMECTHTENECH B
OEH30JIbHOM KOJIbIIE Ha MIPUMEPE AJKUIBHBIX PAIUKAIOB, KAPOOKCUIBHOM, THAPOKCUIIBHON, aMHUHO-
Y HATPOTPYIIIHI, aTOMOB TrajJoreHoB. OCOOEHHOCTH XUMHUECKUX CBOUCTB cTUpoJa. [lomumepusars
ctuposna. CriocoObl MOJIy4eHusl U IPUMEHEHUE apOMAaTUYECKUX YTIIEBOI0POIOB.

[Tpuponusiii ra3. IlonytHsle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHnuslii yrons u
NPOAYKTHI ero nepepaboTku. CrnocoObl nepepaboTku HeTH: MEeperoHka, KPeKUHT (TEpMUYECKHH,
KaTtajauThuueckuit), pudopmunr, nuponus. [IpomykTsl nepepaboTku HEPTH, UX NpPUMEHEHUE B
HPOMBIIIJICHHOCTH U B OBITY.

I'ereTmueckas CBI3b MCKIY pa3jIMYHBIMU KJIaCCaMU YyIJIEBOOOPOI0B.



DJIEKTPOHHOE CTPOCHME TAJOTECHIIPOM3BOHBIX YIJIEBOJOPOIOB. Peaknny 3aMenieHust rajJoreHa Ha
TUAPOKCOrPYIITY, HUTPOIPYIIly, IHAHOIPYIILY, aMUHOIpymIy. J[eMCTBHE HA TalIOT€HIIPOU3BOIHBIE
BOJIHOTO M CHUPTOBOIO pacTBOpa IIENOYM. B3auMoJelcTBUE AUTAIONEHAJKAaHOB C MAarHHUEM H
uMHKOM. [loHsiITHE O MeTa/IoOpraHuYecKux coequHeHUusX. Vcrnonap30BaHKue raJoreHIpOru3BOAHBIX
YIJI€BOJIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYeCKHUX BEIIECTB.

OKCHeprUMEHTAJIbHbIE METO/Abl M3YYEHHs BEUIECTB M HUX IPEBpALICHUI: H3yd4eHHE (PHU3MUECKUX
CBOHMCTB yIJIEBOJOPOAOB (PACTBOPUMOCTH), KauECTBEHHBIX PEAKIMH YIIIEBOJOPOIOB Pa3IMYHBIX
KjaccoB (oOecrBeurBaHME OpOMHOW WJIM HOJHOM BOABI, pacTBOpa I€pMaHraHaTa KaJlus,
B3aMMOJICHCTBHE alleTHJIeHA C aMMHa4HbIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy)XeHHe yriepoJa U BOJOpOJa B OPraHMYECKUX BEIIECTBAX, MOIyUYCHHE STHIICHA U U3y4YeHHUE
€ro CBOICTB, O3HaKomiieHHE ¢ Kosutekuusimu «Hedts» M «Yrone», ¢ obpa3mamu IuracTMace,
KaydyKOB W PCE3HMHbI, MOACIHMPOBAHUC MOJICKYJI YIIJICBOAOPOAOB W TaAJIOICHIIPOU3BOJHBIX
YTJIEBOAOPO/IOB.

Kuciopojacoaep:xamme oprannyeckne coeMHeHusl.

[IpenenbHble OAHOATOMHBbIE cHUPTHl. CTpoeHHE MOJEKyJl (Ha NpUMEpe METaHOJa U 3TaHOJA).
['omonoruyeckuit psa, odmas Gopmysa, H3o0Mepus, HOMEHKIATypa U Kiaccuduxamus. Ousudeckue
CBOICTBa MpEAENbHBIX OJIHOATOMHBIX CIIUPTOB. BOmOpOaHbIE CBA3H MEXKIY MOJIEKYJIaMH CIIUPTOB.
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEIICHUs, JICTUAPATAIMH, OKWCICHHUS, B3aUMOJECHCTBHUE C
OpPraHMYECKUMH W HEOPraHMYECKUMH KHucioTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIC
cnupthl. JlelicTBue STaHONa W MeETaHOJNAa Ha oOpraHu3M uenoBeka. CrocoObl MONY4YEeHUS H
MPUMEHEHHUE OJTHOATOMHBIX CIIHUPTOB.

[TpocTeie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoroaToMHEIE CIIMPTBI — OSTUJICHTJIMKOJIb U TJIHULCPHH. dusnueckue M XMMHUYCCKHE CBOMCTBA:
pe€akiuru 3aMCIICHUA, BSaHMOﬂeﬁCTBHe C OpPraHu4YeCKMMMU HW HCEOPraHNMYCCKUMH KHCJIIOTaMHU,
KauCeCTBCHHAA pCaKOusaA Ha MHOI'OATOMHBIC CIIUPTHI. Hpe,Z[CTaBJ'IeHI/Ie 0 MCXaHHUu3MC peaKuHﬁ
HYKHCO(bHHBHOFO 3aMCIICHUA. I[eﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. CnocoOb1 MMOJIY4YCHHUA H
MNPUMCHCHHUEC MHOT'OATOMHBIX CITUPTOB.

@®enos. CTpoeHHE MOJIEKYJNIbl, B3aWMHOE BIIMSHUE THAPOKCOTPYNIBI M OEH30JBHOTO sIpa.
®dusnueckue cBoiictBa (eHona. OCOOEHHOCTH XHUMHYECKHUX CBOWCTB (eHona. KauecTBeHHBIE
peakunn Ha ¢enon. TokcuyHocTh ¢eHona. CrnocoObl MOJydeHUs M TMpUMEHeHHe (¢eHona.
®enonpopManbIeruiHas cMoa.

KapOoHuabHBIE COCAMHEHHS] — aIbJETHbl U KETOHBL. JJIEKTPOHHOE CTPOEHUE KapOOHHILHOM
rpymnmbl.  ['oMonornueckue psiapl  adbJAeTHIOB W KETOHOB, o00mas Qopmyna, u3oMepuss u
HOMEHKJaTypa. OU3nyecKkue CBOMCTBA albJACTHAOB U KETOHOB. XUMUYECKHE CBOMCTBA aJlbJIETHU/IOB
M KETOHOB: peakuuu mpucoenuHeHus. OKHUCIEHHE albJEeTU0B, KAaueCTBEHHBIE pEaKUUU Ha
anpaeruabl. CrocoOb! MOTYYeHHS ¥ IPUMEHEHHE aIbJIETHI0B U KETOHOB.



OIHOOCHOBHBIE TIPEICIbHBIC KApOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
kucinor. HM3omepuss u HOMeHKIarypa. PU3MYECKUE CBOWCTBA OJHOOCHOBHBIX IMPEAEIbHBIX
KapOOHOBBIX KHUCIIOT. BOAOpOIHBIE CBSI3UM MEXIYy MOJIEKYIaMH KapOOHOBBIX KUCIOT. XMMHYECKHE
CBOMCTBA: KHUCJIOTHBIC CBOMCTBA, PEAKIUs 3TePUDUKAIIUU, PEAKIIUUA C YIACTHEM YTIIEBOIOPOJIHOTO
paaukana. OcoOEHHOCTH CBOWCTB MYPaBbUHOW KHUCIOTHI. [IOHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHCIIOT — CIOXHBIX 3(pupax. MuorooOpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB
HENPEJENbHBIX W apOMATUYECKUX  KapOOHOBBIX  KHUCJIOT,  JUKApPOOHOBBIX  KHCIIOT,
TUAPOKCUKAPOOHOBBIX KHUCIOT. IIpencraButenn BBICIIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs,
NMaJbMUTHHOBAs, OJICMHOBAS, JUHONEBAS, JUHONeH08as KUCIHOThl. CHocoObl TMONMydeHUs |
MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omomormyeckuit psan, obmas Qopmyna, H30MepUss W HOMEHKJIATYpA.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCION U LIEJOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKHE CBOWCTBA KUPOB: TUAPOIN3 B KUCIOW U IIEIOUHON
cpeae. OcoOEHHOCTH CBOWCTB JKUPOB, COAEPXKALIMX OCTATKU HEMPEIECNbHBIX JKUPHBIX KHUCIOT.
JKups! B ipupozae.

MBEI714 KaK COIH BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOILIECC JEUCTBUE.

OO6mas xapakrtepucTuka yrieBojoB. Kimaccudukanus yrieBoaoB (MOHO-, AM- U IOJIMCAXapUIbl).
MoHocaxapuabl: TII0K03a, GpyKTO3a, rajlakTo3a, pubo3a, ae3okcuproo3a. Pusnyeckue CBOWCTBA U
HaxoxaeHue B mpupojae. dorocuHTe3. XMMHUYECKHE CBOWCTBA TIIIOKO3BI: PEAKIMU C y4acTHEM
CIIHPTOBBIX W alBJACTHIAHON TpYII, CIOUPTOBOE M MOJIOYHOKHCIOE Oposkenue. [Ipumenenue
IJIIOKO3BI, €€ 3HAYCHHE B JKU3HEIEATE]bHOCTH OpraHm3Ma. Jlucaxapuisl: caxapos3a, MajabTo3a H
7akTo3a. BoccraHaBimBaromye M HEBOCCTaHABIMBAIOIIME AMcaxapuabl. [ Maponns3 aucaxapumos.
Haxoxxnenue B mpupose u npumeHenue. [lommcaxapuipl: Kpaxmalsl, TIMKOTEH U IEJUIIOJIO3a.
CrpoeHre MakpoMOJIEKYJ Kpaxmalia, TIIMKOreHa U Lestono3bl. dusndeckre cBOMCTBAa Kpaxmala u
IeJUTI003bl.  XMMHUYECKHE CBOWCTBA Kpaxmania: THAPOJIN3, KAdeCTBEHHAs DPEAKIUsl C HOJOM.
XUMHYECKHEe CBOWCTBA IIEJUTIONO3BI: TUAPOJIM3, TONydeHHue 3(GHUpOoB IeTono3sl. [loHatne 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).

DKCIepUMEHTAIbHbIE METObI U3yUEHUS BEIIECTB U UX MPEBpAIICHUIN: PACTBOPUMOCTD Pa3TUIHBIX
CIIUPTOB B BOJIE, B3aUMO/JICHCTBHE 3TaHOJA C HATPUEM, OKUCIIEHUE STUJIOBOTO CIUPTA B albJETU/]] Ha
pacKkan€HHON MEIHOU MPOBOJIOKE, OKUCICHHE ITHIOBOTO CIUPTA JUXPOMATOM Kalus (BO3MOXKHO
WCIIOJIb30BAaHNWE BHJIEOMATEPUAIOB), KA4Y€CTBEHHBIC PEAKIMU Ha aJbJeTHAbl (C THUIPOKCHUIOM
nuammuHacepeopa(l) u ruapokcunom menu(Il)), peakmust rounepura ¢ ruapokcugom menu(Il),
XUMUYECKHE CBOMCTBA pPAcTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJCHCTBHE pacTBOpa TJIIOKO3BI C
ruapokcuaoM menu(Il), B3anmoseiicTBre kpaxmana ¢ HOJOM, PElIeHHE YKCIIEPUMEHTATBHBIX 3324
o TeMaM «CrupTsl U (heHouby, «KapOoHoBbIe KHCTOTHI. CIOKHBIE dPUPHD.

A30TcoaepIKale OpraHnyecKue CoeTnHeHHUsI.

AMUHBI — OpraHWYecKue MpOU3BOJHBIE amMMmHaka. Kiaccudukamus aMuHOB: anudaTHuecKue U
apoMaTHYeCKHe; MepBUYHbIE, BTOpUYHBbIE U TpeTHuHble. CTpoeHHe MoJeKys, oOuias ¢dopmyia,



W30MepHs, HOMEHKJIaTypa MU (U3HMYECKHE CBOMCTBA. XHWMHUYECKOE CBOWCTBA anM(paTHYECKUX
AMHUHOB: OCHOBHBIC CBOﬁCTBa, AIKUJINPOBAHUC, B33.PIMO,[I€I>1CTBPI€ MEPBUYHBIX AMUHOB C a30TUCTOU
kucyioToil. Cojii anKuIaMMOHHUSL.

AHUJIMH — IIpeICTaBUTENb aMUHOB apoMaTHieckoro psana. CrtpoeHue aHwinHa. BzaumHoe BiMsiHYE
TPYII aTOMOB B MOJIeKyJie aHWIMHA. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHMIMHA. KauecTBEeHHbIE
peakiuu Ha aHWIMH. CriocoObl MOJIydeHUs U NMpUMEHeHHe anudaTudyeckux aMmuHOB. [lomydyenue
aAHWJIMHA U3 HUTPOOEH3071a.

Amunokuciotel. Homenknarypa u uzomepusi. OTaesbHbIe TPEACTaBUTENN 0-aMUHOKHUCIIOT: TJIUIIMH,
amaHuH. Dusnyeckue CBOHCTBA aMHHOKHUCIOT. XHMHMYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(}OTEepHBIX OPraHUYECKUX COCAMHEHHH, peakius IMOJMKOHACHCAIMH, 00pa30BaHHE MENTHIHON
cBs3U. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 ENTUIOB.

benku kak mnpuponHbsie monumepsl. [lepBuuHas, BTOpUYHAS M TPETUYHAs CTPYKTypa OEJKOB.
XvMHYeCKUe CBOWCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIUU Ha OEJIKU.

DKCrepUMEHTAIbHBIE METObl U3YUECHHUS BEILIECTB U UX MPEBpAIllEHU: pacTBOPEHHE OEIKOB B BOJE,
neHatypauus OeJIKOB IPU HarpeBaHUHM, [IBETHBIC PEAKIIMH Ha OEJIKHU, PelIeHUE IKCIEPUMEHTATbHBIX
3a/1a4 10 TeMaM «A30TCOJIep)Kalllie OPraHNYEeCKue CoeAMHEHUs» U «Pacro3HaBaHue OpraHuYeCcKux
COCIIMHEHU.

BBICOKOMOHeKyJIﬂprIe COCIMNHCHMUA.

OCHOBHBIE MTOHATUS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BE€HO, CTENEHb NOJMMEPHU3ALMM, CpPeAHsss MOJeKylsgpHas macca. OCHOBHBbIE METOAbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN — NTOJIMMEPU3aLis U IOJIUKOHACHCALIHS.

[Tomumepnble Martepuansl. [lmactmaccsl  (MOMMATHIICH, TOJUIPOINUJIEH, MOJMBUHUIXIIOPUII,
MOJIUCTUPOJI, TMOJMMETUIMETAKpUiIaT, MONUKApOOHATHI, MONUATHWICHTepedTanaT). YTuiu3aus u
nepepaboTKa MiIacTuKa.

OnacToMepbl: HaTYpaJbHBIA KayuyyK, CUHTETHMUYECKHE Kaydykd (OyTaJMeHOBBIH, XJIOPONPEHOBBIMH,
U30MPEHOBBIN) ¥ CUIIMKOHBI. Pe3nHa.

Bosokna: HatypanbHble (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl cnenuanbHOTO Ha3zHaueHUs (TedIOH, KeBlap, AJIEKTPONPOBOJSALINE TOJIUMEPHI,
OuopasiaraeMble OJIUMEPDI).

DKCrepuMEeHTaIbHbIE METOIBI U3yUEHHUS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMJIEHHE ¢ 00pa3amMu
MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, Kay4yyKOB, PELICHHE SKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «Pacro3HaBaHue IIaCTMacC U BOJIOKOH.



Pacuérnrle 3agayn.

HaxoxaeHne MOJIEKYJISIpHOH (OpMYJIbl OPraHMYECKOTO COCIUHEHHS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKIACHUE MOJCKYSIPHOW (QOPMYIIBI OpPraHUYECKOro
coeuHEeHUs 110 Macce (00bEMY) MPOTYKTOB CrOpaHus, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEaKIWW W/WUIM WUCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (opMyIibl
OpPraHUYeCKOTO BEIIECTBA HA OCHOBE €ro XHMHUYECKHX CBOHCTB WJIHM CHOCOOOB IOJyYCHHS,
OTIpEeIeIICHUE JIOJTU BBIXO/Ia IPOAYKTA PEAKIIMH OT TEOPETUICCKH BO3MOXKHOTO.

MexnpeamMeTHbIe CBS3H.

Peannzanusi MeXNpeaMETHBIX CBA3€H NpU M3Y4YeHUM opraHudeckod xumuu B 10 Kkiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIUX EeCTECTBCHHO-HAYYHBIX TOHSTHUN, TaK H
MOHSATUHN, TIPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAyUHbIE TOHATHS: SBJICHHE, HAy4yHbIM (aKT, TUMOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, Kilaccudukanus, HaOIOACHUE, W3MEpPEHUE, OKCIEPUMEHT, MOJEIb,
MOJICITUPOBAHUE.

®usuka: marepus, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa, JHEPreTHYECKUN YPOBEHb,
BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (M3WYECKHE BEIWYHMHBI, €IMHUIIBI
WU3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonormsi:  kierka, oOpraHW3M, JKOcHCTeMa, Owocdepa, MeTabonm3M, HACIEIACTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPOPHBIA THI TUTAHUS, OpoXeHHE, (OTOCHUHTE3, IbIXaHUE, OCIKH,
YTJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOTINBO.

TexHoorus: MUIICBBIC IMTPOAYKTBI, OCHOBEI paAllMOHAJIBHOI'O ITIMTaHUS, MOIOIIUE CPCACTBA,
MaTCpHraJibl U3 HCKYCCTBCHHBIX U



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 XHUMHMHM HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOJAX0A0M B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMS IpeaMeTa «XUMHs» Ha YPOBHE CPEAHEro oOuiero oOpa3oBaHUs BbIIEIEHBI CIEAYIOIINE
COCTaBJIAIOLIME: OCO3HAHUE 00YYAIOIUMUCS POCCUICKON I'paXkJaHCKON MAEHTUYHOCTH; TOTOBHOCTh
K CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOINPEEIICHNIO; HAJIMYME MOTHUBALMU K OOYUYEHUIO;
FOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIIMXCS PYKOBOJCTBOBATHbCS NPHUHSTHIMU B  OOIIECTBE
OpaBWIaMd M HOPMAaMU TIOBEACHUS; HAJIMYUE MPABOCO3HAHUS, HKOJOTHMUECKOW KYJIbTYpBHI;
CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH JKU3HEHHBIE IIIaHBI.

JIMYHOCTHBIE PE3yNbTaTHl OCBOCHHUS MpeAMeTa «XUMHs» OTPaXarT CHOPMUPOBAHHOCTH OIBITA
IO3HABATEJILHOM M IMPAKTUYECKOW JESTENbHOCTH OOYy4aloIMXCsl B IpoIecce peanu3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JInuHOCTHBIE pPE3YyIbTATHl OCBOEHUS IpeaMeTa «XUMHUS» OTPakaloT CHOPMHUPOBAHHOCThH OIbITA
MIO3HABATEJILHOM M MPaKTHUYECKOW JesATEeIbHOCTH OOydaloUMXcsi B Ipolecce pealu3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUA 00YyYaroIMMHKCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
IIPABOIOPAIKY;

MMPEACTAaBJICHHUA O CONUAJIBHBIX HOpMaXx U IpaBUJIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBEC,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIbHOCTH IIPU CO3JaHUU y‘{e6HLIX IIPOCKTOB, pCHICHUN
y‘Ie6HHX U MO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMAThb MOTHBBI, HAMEPEHUS, JOTHMKY M apryMEHThl JAPYTUX IpH
aHaJIM3e pa3IMyYHbIX BUJIOB YUE€OHOH NesATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:
LIEHHOCTHOT'O OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;
YBa)XEHUsI K MPOLECCY TBOPUECTBA B 0O0JIACTH TEOPUU U MPAKTUUYECKOIO MPHIIOKEHUS XUMUH,

OCO3HaHHUA TOro, 4r0 HAHHBIC HAYKH CCTb PC3YJbTAT IJIUTCIIBHBIX Ha6J'IIOIIeHPII>i, KpOIOTJIMUBBIX
SKCHICPUMCHTAJIbHBIX ITOUCKOB, IOCTOAHHOTO TPpYyda y‘-IéHBIX U IIPAKTUKOB;



HHTEPCCa M IIO3HABATCJIBbHBIX MOTHMBOB B IIOJYYCHHHU M IOCICAYIONIEM aHalIu3e€ I/IHq)OpMaI_[I/II/I 0
NEpCAOBBIX NOCTHIKCHUAX COBpeMeHHOﬁ OTEUYCCTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPAaBCTBCHHOI'O CO3HAHUs, STHYCCKOI'O IMTOBECACHMA,

CIIOCOOHOCTH OIICHUWBATh CHUTyalluHW, CBA3aHHBIC C XHMHWYCCKHMU ABJICHUAMHU, W IIPHHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJICHUE U MTOCTYIKU CBOMX TOBAPUILEH C MO3ULIUNA HPABCTBEHHBIX U
MPABOBBIX HOPM U € YYETOM OCO3HAHMS MOCHEACTBUN MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHUMAaHUsI IEHHOCTEH 37J0pOBOTr0O U 06€301macHOro o0pasa )KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IMICUXUYECKOMY 3/I0POBEIO;

coOmroieHnst TIpaBuil 6€30MacHOTO OOpalleHusi ¢ BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HH, B
TPYOBOH JESATEIBHOCTH;

MOHMMAHUS LIEHHOCTU TMPaBWJI HMHIUBUIYaTbHOTO U KOJUIEKTMBHOTO O€30MacHOrO MOBEIEHUS B
CUTYalHsIX, YIPOKAIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHMsI TIOCJIEJCTBUNA U HETIPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOIEHUs aIKOrojsl, HAPKOTHKOB,
KYpEHHs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTU B Y4€OHO-MCCIIEI0BATEIbCKON JIEATENBHOCTH, OOIIECTBEHHO
M0JIE3HOM, TBOPUECKOM U IPYTHX BUJAX JESTENbHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acTHE B PEIICHUHU MPAKTHYECKHUX 3a/1a4 COLMaIbHON HAIPaBICHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

HHTECpECCa K MPAKTUUCCKOMY H3YUYCHHIO npo@eccnﬁ pa3jindHoro poda, B TOM YHUCJIC Ha OCHOBC
MPUMCHCHUA MPECAMETHBIX 3HAHUU 110 XUMUU,

YBaX€HUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJI0BOM 1€SITeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIBHON TpaeKTOpPUH OOpa3oBaHus, Oymymiei
npodeccuu M peann3alii COOCTBEHHBIX >XKM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB,

CIIOCOOHOCTEH K XUMHHU, THTCPECCOB U HOTpCGHOCTCfI O6IJ_ICCTB3.;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH IIeJIECO00Pa3HOT0 OTHOIICHUS K IPUPOJIe KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA
3emie;

MOHMMAaHUSA TJ00ANbHOTO XapakKTepa JKOJIOTUYECKUX MpoOsieM, BIUSHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHHA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)KGHI/II‘/'I XUMHU 1A pEHICHUSA BOIIPOCOB
palrOHaJIbHOI'O ITPUPOAOIIOTIL30BAHU A,

AKTHBHOTO HENPUATUS IEHCTBHUM, NPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOAHOU Cpele, YMEHHs
IPOTHO3UPOBATh HEOJIATONPUATHBIE KOJOIMUECKUE MOCIEACTBUS MPeIIIPUHUMAEMbIX NeHCTBUN U
IIpeI0TBpallaTh UX;

HaJIMYUS Pa3BUTOTO DKOJOTUYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYIBTYpPBI, ONBITA JIESTEIbHOCTH
9KOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B  IIO3HABaTEIbHOH,
KOMMYHHKAaTHBHOH M COLMAIBHON TMpaKTHKE, CHOCOOHOCTH M YMEHHS AKTUBHO IMPOTHBOCTOSATH
ueosioruu xemohoouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOM
IIPAKTUKH;

MOHWMAaHHUS CIICU(UKH XUMUU KaK HayKH, OCO3HAHUS €€ PO B (DOPMUPOBAHUU PAIIHOHATBHOTO
HAYYHOTO MBINUICHHS, CO3JaHWU LEIOCTHOTO TIPEACTaBICHUS 00 OKpyKalolleM MHpEe Kak O
€MHCTBE MPUPOJBI U YEIOBEKA, B MO3HAHUU MPUPOIAHBIX 3aKOHOMEPHOCTEH M pelieHuH Mmpoliaem
COXPAaHEHHUS PUPOIHOIO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHUHU I COBPEMEHHOM IMBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAMpPaBIEHHOCTH W BAXHOW pONM B CO3JAaHUM HOBOM 0a3bl MaTepHalbHOM
KYJBTYpbI, B PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
HSHEPTreTUYECKOM, MUIICBON 1 DKOJIOTHIYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCTICYCHUH
YCIIOBUH YCIEIIHOTO TPYAA U IKOJIOTHUYECKH KOMGPOPTHOM KUZHU KaXI0T0 UiieHa 00IIecTBa;

GCTGCTBGHHO-HaquOﬁ T'paMOTHOCTHU: ITOHUMAHUA CYITHOCTU METOAOB ITO3HAHUSA, UCIIOJIB3YCMEBIX B
CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh MMoJIyda€MbIC 3HAHUA IJid aHaJInu3a H
OOBSICHEHHS SIBIICHUI OKpYyKaromero Mupa U MNporucCxXoJdlmunux B HEM I/I3MeHeHI/II71, YMCHHUA ACIIaTh
00OCHOBAHHBIC 3aKIIOYCHHUS Ha OCHOBE HAay4YHBIX (paKTOB n UMCHOIIUXCA JaHHBIX C ICJIBIO
MOJIYYCHHA JOCTOBCPHBIX BEIBOIOB,

CIIOCOOHOCTH CaMOCTOSTENIPHO HKCIOJIB30BaTh XHMHYCCKHE 3HAHUS AJid PCIICHUA HpOGJ’ICM B
PCAIBbHBIX KU3HCHHBIX CUTYAllUAX;

HHTEPECA K ITO3HAHMIO, HCCH@}IOB&TGHBCKOﬁ JACATCIIBHOCTH,



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTHUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUHU 10 XUMHUH B COOTBETCTBUHU C *KU3HCHHBLIMU HOTp€6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax npoPecCHOHATbHON 1eATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS NPOTPaMMbI 110 XUMHUH Ha YPOBHE CPEIHEr0 OOIIero
00pa3zoBaHMs BKIIIOYAIOT:

3HaYMMble A8 (QOPMHUPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOUMXCA  MEXAUCUUIUIMHAPHBIC
(MexmpenMeTHbIe) O0IIeHayYHbIE TTOHATHS, OTPAXKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MUPA U
cnenn(rKy METOJ0B TO3HAHMUS, UCIOJNB3YEMBIX B E€CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,

OHEPIuA, ABJICHUC, IIPOLECCC, CUCTEMA, Hay‘leIfI (I)aKT, IIPHUHIMUII, THIIOTE3a, 3aKOHOMCPHOCTD, 3aKOH,
TCOPHU:A, UCCIICIOBAHUC, Ha6JHO,Z[eHI/IC, HU3MCPCHHUC, DOKCIICPUMCHT U I[pyTI/Ie);

YHUBEpCaJbHbIE Y4eOHbIC JeHCTBHS (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaroimue (popmMupoBanue (YHKIMOHAIBHOW TPAMOTHOCTH M COLMAIBHOW KOMIICTECHIIMU
00yJaromuxcs;

CIIOCOOHOCTD o6yqaroumxc;1 HCIIOJIb30BATh OCBOCHHBIC MCXKINCHUINIMHAPHBIC, MUPOBO33PCHYCCKHC
3HAHUWA U YHUBCPCAJIbHBIC y‘IC6HLIC ﬂeﬁCTBHﬂ B MO3HABATEILHON U COHH&HBHOﬁ IIPaKTHUKCE.

MeranpeaqmeTHsle  pe3yabTaTbl  OTpakarOT — OBJAJACHME  YHUBEPCAJIbHBIMU  Y4€OHBIMU
[I03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
1) 6a3oBbIe JIOTHYecKHe 1eCTBUS:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeaACIAAThL LCIIN ACATCIBbHOCTH, 3adaBas MApaMCTPbl U KPUTCPUU UX HNOCTHIKCHUS, COOTHOCHTH
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMHU,

HCIIOJIb30BaTh MPU OCBOCHHMM 3HAHUU MPHUEMBI JIOTUUECKOTO MBIIUICHUS: BBIACIATh XapaKTepHbIE
MIPU3HAKYU TOHSATUN M yCTAHABJIMBATh WX B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE TMOHSTHS
J1s1 OOBSICHEHUSI OTACIBHBIX (DaKTOB U SIBICHHUIA;

BLI6I/IpaTB OCHOBAHHUA U KPUTCPUHU IJIA KJ'IaCCI/I(I)I/IKaL[I/II/I BC€IICCTB 1 XUMHNYCCKHNX peaKuHﬁ;

YCTaHABJIMBATh NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,



CTPOUTH JIOTHYECKHE pACCYKIEHUS (MHAYKTUBHBIC, ACIYKTHUBHBIC, [0 AaHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPUBAECMBIX SIBJICHUAX, (POPMYTUpPOBATH BBIBOJBI U
3aKJIF0YEHHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS HCIOIb3yEMbIE B XMMHUHM CHUMBOJIMUYECKHE (3HAKOBBIC) MOJIETH,
npeoOpa3oBbIBaTh MOJIEIbHBIE MPEJACTaBICHUS — XUMHUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA,
xumuueckass ¢GopMylia, ypaBHEHHME XHUMHUYECKOM peakIuu — TMpH PElICHUH  y4eOHBIX
MO3HABATEJIbHBIX M MPAKTUUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIE MOJECIIbHBIC MPEICTaBICHUS AJIs
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:
BJIaACTh OCHOBaAMHU MCTO0B Hay‘-IHOFO IIO3HAHHS BCIICCTB U XUMHNUYCCKUX peaKuHﬁ;

(dbopMynHupoBaTh LIEIM U 3a/a4d UCCIIEI0BaHMs, MCIIOJIb30BaTh MMOCTABICHHBIE U CaMOCTOATEIBHO
c(hopMyJIMpOBaHHbIE BOIIPOCHl B Kau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS
TUIIOTE3BI 110 ITPOBEPKE NIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh  HAaBBIKAMH  CAMOCTOSITCIILHOTO  IUIAHMUPOBAHUS W TPOBEACHUS  YUYCHHUYCCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOATh 3a XOAOM MpOIecca, CaMOCTOSTEIHHO
MPOTHO3MPOBATh €r0  pe3yybTar, (OPMYJIUPOBATH OOOOIICHUS W BBIBOJIBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCICIOBAHUS, COCTABIIATH OOOCHOBAHHBIM OTYET O MPOACTAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUYECKON MCCIEA0BATENbCKOM U TPOEKTHON JAEATEIbHOCTH, IMPOSIBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIeHHs MIPAKTUYECKUX 3a/1ad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOOB O3HAHUS.

3) padora ¢ unopmaunmeii:

OpUEHTUPOBAThCA B paA3IUYHBIX MCTOYHHMKAaX HHGpopManuu (HaydyHO-TIONYJspHAs JHTeparypa
XUMHYECKOTO COJEp)KAaHMsI, CIIpaBOYHble MocoOus, pecypchl HHTepHera), aHaIU3UPOBAThH
UHPOPMALIMIO pa3IMYHBIX BHJIOB U (OpM TNpPEACTAaBICHUS, KPUTHUYECKH OLIEHUBaTh €&
JIOCTOBEPHOCTD U HEMIPOTUBOPEYUBOCTb;

(bopMynupoBaTh 3apPOChl M MPUMEHSTh Pa3IMYHbIE METOJbI P MOUCKE M 0TOOpe MH(pOpMaluH,
HE00XO0IMMOM /7151 BBINIOJHEHUS y4eOHBIX 3a/1a4 ONpeeIEHHOrO TUIIa;

npuoOpeTaTh  ONBIT  HCIOJIB30BAaHUS ~ MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH H
Pa3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (GOopMY IpeacTaBieHus nHpopmanuu (cxeMsl, rpaduKH,
JarpamMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);



VICTIOJIb30BaTh HAYYHBIH S3bIK B KaueCTBE CPEICTBAa MPU padoTe ¢ XUMHYECKOW WH(OpMaIuei:
IPUMEHATh MEXKIpPEIMETHbIC ((PU3UUECKHE M MaTeMaTHYECKHe) 3HAKM U CHUMBOJIBL, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAHOCTH.
KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelcTBUA

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAAaE€MOM TEMbI B X0JI€ TUAJIOTa U/WUIN JUCKYCCHH,
BBICKA3bIBATh UJieH, (POPMYIUPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIHHO BBITTOJTHCHUS
MIPEIOKCHHOM 3a1a91

BBICTYNIaTh C TPE3CHTalUeld pe3ylbTaTOB IO3HABATEIBHOW JAESITETBbHOCTH, IOTYYCHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHUKAMHM TIPH BBHIIOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IPAKTUYECKONH pabOThl MO HMCCIEAOBAHUIO CBOMCTB M3Yy4aeMbIX BEIECTB, pealu3aliui y4yeOHOIo
npoekTa, U (OpMYyIUPOBaTH BBIBOABI IO pe3ylbTaTaM IMPOBEAEHHBIX MCCICNOBAHUN MyTEM
COTJIaCOBaHUs MO3UIMI B X0/1€ 00CYKJICHHS 1 0OMEHAa MHEHUSIMHU.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘-leﬁl—[l)le JeCTBUA:

CaMOCTOSATENIFHO TUIAHUPOBATh U OCYLIECTBIISATH CBOIO IO3HABATEILHYIO AEATEILHOCTD, OMPEICIss
e menu | 3a7ay, KOHTPOJIMPOBATH M MO Mepe HEOOXOAWMOCTH KOPPEKTHUPOBATh IpeiJiaraeMbli
QITOPUTM JICHCTBHIA TIPU BBITIOJTHEHUHN YUEOHBIX M MUCCIIEIOBATEIbCKUX 3a/1a4, BRIOMpATh Hanboee
3 GEeKTUBHBIN C€IOCOO MX peleHHs ¢ Y4€TOM IOJy4YeHHs HOBBIX 3HAHMM O BellecTBaX u
XUMHUYECKHUX PeaKIUsX;

OCYILECTBIATh CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CAMOAHalIN3a U CAMOOLIEHKH.
MNPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl OCBOCHMS MPOTpaMMBbl [0 XMMHMU Ha YriyOJEHHOM ypOBHE Ha YypOBHE
cpeaHero oOIero odpa3zoBaHMs BKIIIOYAIOT creuupuueckue s ydyeOHOro mpeamera «XUMHsD
Hay4yHbI€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U TPE0OpPa30BaHUIO
3HaHWUW, BUABI AE€ATEIBHOCTH M0 MOJIYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX
y4eOHBIX CUTYaIMsIX, a TAaKKe B pealbHBbIX JKU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C XuUMHeld. B
IIpOrpaMMe M0 XMMHHU NIPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI IO F0JIaM U3Y4EHUS.

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTpaXaroT:

C(I)OpMHpOBaHHOCTL HpCI[CTaBHeHHﬁZ 0 MCCTC M 3HAYCHHUU Opr QHUYECKOM XHUMHHU B CHCTEME
CCTCCTBCHHBIX HAYK U eé pojin B o0ecreueHNH YCTOI\/’I“II/IBOFO Pa3sBUTHUA YCIOBCYECTBA B PCIICHUUN



mpo0JIeM IKOJOTUYECKOW, PHEPreTUYECKOW M THINEBOW O€30MacHOCTH, B Pa3BUTHU MEIUIIMHEI,
CO3aHMHM HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHHUKOB DSHEPruu, B OOECMEYCHHH pPaIlMOHATHHOTO
MPUPOJIOTIONB30BaHUS, B (DOPMHUPOBAHHHE MUPOBO33PEHUSI M OOIIECH KYyIbTYphl YEIOBEKa, a TaKKe
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M TIPUPOJHON CPEJIC;

BJIQ/ICHUE CUCTEMON XMMHMYECKUX 3HAHMUN, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAOUIUE MOHATUS —
XMMHYECKUI AJIEMEHT, aToM, PO U JIEKTPOHHAs 000JI0YKa aToma, s-, P-, 0-aTOMHBIE OpOHTAIH,
OCHOBHOE U BO30YKIEHHOE COCTOSIHUSI aTOMa, T’MOpHUIU3alisl aTOMHbBIX OpOUTaiel, HOH, MOJIEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA 00BEM, YIIepOaHBIN CKeleT, (QyHKIMOHAIbHAS TPYIa, pajnuKal, CTPYKTypHbIE
(bopmyibl (pa3BEpHYTHIE, COKpAILIEHHbIE, CKEJIETHBIE), H30MEPHsl CTPYKTYpHasi U IPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKas), HM30MEpPbI, T'OMOJOIMYECKHH psJl, T'OMOJOIH, YIJIE€BOJIOPOJBI,
KHCIIOPOJ- ¥ a30TCOJAEpIKAIIME OPraHUYECKUE COCIMHEHMSA, MOHOMEp, IIOJHUMEp, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOpHUM, 3aKOHbI (mepuoauueckuid 3axkoH JI. U.
MenneneeBa, Teopus CTpOeHMsI opraHuuyeckux BemecTB A. M. byrmiepoBa, 3ak0oH COXpaHEHHs
Macchl BEIECTB, 3aKOH COXPaHEHHs M NPEBpALlleHUs SHEPruM IpU XUMHUYECKHX PEaKIMSIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI SA3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE
NOHMMAHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJIEHUI; MPEJCTABICHUS O MEXaHU3Max
XUMHUYECKHUX PEaKLUH, TEPMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUsI, O
B3aMMHOM BJIMSIHUU aTOMOB U IPYIII @aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U Me30MepHbIi 3(h(HeKThl,
opueHtantsl 1 u Il pona); dakTosoruueckue CBEACHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU HU
0€3011aCHOM HCIIOJIb30BAaHUH BAXXHEWIIMX OPTaHMYECKUX BEHIECTB B OBITY W MNPAKTUYECKON
JESITEIBHOCTH YEJIOBEKa, OOIIMX HAYYHbBIX MPUHIMIIAX XMMUYECKOTO MPOU3BOJICTBA (HA IpUMEpE
MIPOM3BOICTBA METAHOJIA, IEPepadOTKU HePTH);

C(l)OpMHpOBaHHOCTB YMCHHﬁi BBIABJIATh XAapPaKTCPHLBIC IMMPHU3HAKH HOH?[TI/II\/JI, YCTaHaBJIMBAaTb HX
B3aUMOCBA3b, HCIIOJB30BATHL COOTBCTCTBYIOIIHUEC IOHATUA IIpU OINHCAHHWU COCTaBa, CTPOCHUA U
CBOICTB OpraHu4YC€CKUux COGZ[HHCHHﬁ;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJI COCTAaBIECHHS MOJEKYJISAPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTABJIATh YPAaBHEHUS XUMHUYECKMX pEaKIUid U pacKpblBaTh HX CYIIHOCTb: OKHUCIIMTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTAaBJICHUs 3JEKTPOHHOTO OajaHca 3THX peakiui,
peaxkiuii HOHHOTO OOMeHa MyTEM COCTABIJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHHI;

M3TrOTaBIUBATH MOJIEIN MOJIEKYJ OPraHMYECKHX BEHIECTB JUISI WIUIIOCTPALMM MX XHMHUYECKOTO M
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHUH: yCTaHABIUBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIIECTB
10 UX COCTaBY M CTPOCHHIO K OINpe/IeIEHHOMY KJIacCy/TpyIINe COeAMHEHUH, 1aBaTh UM Ha3BaHUS 110
cucremarnueckoil HomeHnkiarype (IUPAC) u npuBoauTh TpuBHaiIbHbIE Ha3BaHUS Ui OTAENIBHBIX
Mpe/ICTaBUTENIed OPraHUYEeCKUX BEUIECTB (ITHJIEH, alleTUJIEH, TOJYOJI, TIUIEPUH, STUJIECHIJIMKOIIb,



denon, Qopmanpaerun, aueranbAerHja, aleToH, MypaBbHUHas KHUCIIOTa, YKCYCHas KHCJIOTa,
CTCapuHOBAs, OJICMHOBAs, MAIBMUTHHOBAS KHCIOTHI, TIUIMH, allaHWH, MalbTo3a, (PYyKTO3a,
AQHWJIUH, TUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHUe);

c(OPMUPOBAHHOCTh YMEHHSI OIPEACIATh BUJ XUMHUUYECKOW CBSI3M B OPTaHMUYECKUX COCTUHEHUSX
(xoBajsieHTHAs! U MOHHAS CBSI3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MMOJO0XKEHHUS TEOPUH CTPOCHUSI OPraHMYECKHUX BEIIECTB A.
M. BytnepoBa ajist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpPOeHHE, (U3MYECKHE U XUMHYECKHE
CBOMCTBAa THUIMYHBIX MPEACTABUTEICH pa3JIMYHBIX KJIACCOB OPraHWYECKHX BEUIECTB: AJIKAHOB,
LMKJIOAJIKAHOB, AJKEHOB, aJIKaJMEHOB, aJIKWHOB, apOMAaTHYECKHUX YIJIEBOJOPOIOB, CIHMPTOB,
albJIETU/IOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBIX M  CJIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOCIUHEHUN U aMHHOB, aMHUHOKUCIIOT, O€IKOB, yrieBOJ0B (MOHO-, IU- U MOJIUCAXapUIOB),
WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEX/1y HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX
PEaKIHii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHS IOATBEP’KAATh HAa KOHKPETHBIX IpUMepax XapakTep 3aBHCHUMOCTH
PEaKLMOHHON CIIOCOOHOCTH OPraHWYECKUX COEIMHEHUN OT KpAaTHOCTU U THUIIA KOBAJIEHTHOW CBA3U
(o- ¥ m-CBsI3M), B3aMMHOT'O BJIMSIHHMSI aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIaXx;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKH YIJIEBOJOPOIHOTO ChIPbsi (HE(TH,
NPUPOIHBIA Ta3, yrojib), CHOCOOBI €ro NepepadOTKH W MPAKTUYECKOE NMPUMEHEHHUE IMPOTYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMH O €CTECTBEHHO-HAYYHBIX METOJIaX MO3HAHUS —
HAOJII0JIEHUHU, U3MEPEHNHU, MOJEIUPOBAHUM, SKCIIEPUMEHTE (PEaJbHOM U MBICIEHHOM) U YMEHHUS
IIPUMEHSATH 3TU 3HAHMS;

c(OPMHUPOBAHHOCTh YMEHMSI HNPUMEHATh OCHOBHBIE OIEpAllUU MBICIUTEIBHON NEATETbHOCTH —
aHAJIN3 U CHHTE3, CpaBHEHHUE, 0000IIEHNE, CHCTEMAaTU3AlINIO, BBISIBIIEHUE TPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUUIS U3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEaKLIUM;

C(i)OpMHpOBaHHOCTI:; YMCHHﬁZ BBISBJIAThL B3aHMMOCBSI3b XHUMHYCCKMX 3HAHUM C IIOHATHSIMH H
NpEaACTaBICHUAMU APYIUX CCTCCTBCHHO-HAYYHBIX NPCAMETOB JJIA 0oJiee OCO3HAHHOTO IMOHUMAaHHS
CYIITHOCTU MAaTCpUAIIbHOIO €IWHCTBA MHpPA, UCIIOJb30BATH CUCTCMHBIC 3HAHUA I10 OpraHquCKOﬁ
XUMUHU 1A 0OBsICHEHHS U MMPOrHO3UPOBAHUA SIBHCHI/Iﬁ, HMCIOIUX CCTCCTBCHHO-HAYYHYIO IIPUPOAY,

c(OpMUPOBAHHOCTh YMEHHUI: NMPOBOIUTH PACUEThl MO XUMHUYECKHM (OpMylIaM U YpaBHEHMSIM
XUMHUYECKHX PeaKkIil ¢ UCIOIb30BaHUEM (PH3UUECKUX BEIUYHMH (Macca, 00BEM ra3oB, KOJIUYECTBO
BELIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: PacdEThI MO HAXOXKIACHUIO
XUMHUYECKON (OpMynbl BellecTBa MO HM3BECTHBIM MAacCOBBIM JOJSM XHUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHusl, JIOTHOCTH ra3000pa3HbIX BEILIECTB;



c(OpMHUPOBAHHOCTh YMEHHUH: TMPOTHO3WPOBATH, AHAJIU3UPOBATb U OLIEHUBATh C TO3HIIMIHA
HKOJIOTHYECKOM Oe30MacHOCTH TIOCIEACTBUSL OBITOBOW W TMPOU3BOJCTBEHHOW JEATEIbHOCTU
4eJI0BEKa, CBSA3aHHOM C mepepabOTKOM BEIIECTB, UCIOIB30BATh MOTYYEHHBIC 3HAHUS ISl IPUHSATHS
IPaMOTHBIX PEHICHU MPOOJIEM B CUTYaAIUSAX, CBSI3aHHBIX C XUMUEH;

c()OPMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEILHO IUIAHUPOBATh H  TPOBOJUTH XUMHUYECKHMA
9KCTIIEPUMEHT (TIOJydeHUE W M3Y4YEHHE CBOMCTB OPraHMYECKHX BELIECTB, KAYECTBCHHBIC PEAKIINU
YIJIEBOJOPOIOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOJCPIKAIINX OPraHMYECKHX BELIECTB, PELICHHUE
HKCIEPUMEHTAIBHBIX 33Ja4 10 PACIO3HABAHUIO OPraHMYECKHX BEHIECTB) C COONIONEHUEM MPaBUII
0e301macHOro OOpaIleHus! C BEECTBAMU M JTaOOpaTOPHBIM 000pYyJA0BaHUEM, (HOPMYTUPOBATH LENb
UCCJIEIOBAHMS, TPEJICTABIATh B PA3IUYHON (opMe pe3yibTaThl SKCIIEPUMEHTa, aHAJTU3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

c(OpMHUPOBAHHOCTh YMEHUI:

co0JII01aTh MpaBUJIa SKOJIOTUYECKH 11€JIeCO00pa3HOro NOBECHUS B OBITY U TPYAOBON AESITEIHOCTH
B LEJIX COXPAHEHMS CBOErO 3J0pPOBbs, OKPYXAIOLIEH IPUPOJHOM Cpelbl W AOCTHKEHHs €€
YCTOWYHBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOTO [JECWCTBUSA HA JKMBBIE OPraHU3Mbl  OIPEICIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAJIN3UPOBATDH I_[CJ'IGCOO6p8.3HOCTB IMPUMCHCHUA OPraHUYCCKHUX BCIICCTB B IIPOMBINIIICHHOCTU U B
6I)ITy C TOYKHU 3pCHUA COOTHOIICHHA PUCK-IIOJIb3a;

c(OpPMHPOBAHHOCTh YMEHMI: OCYIIECTBIIATH IieJICHANpaBIeHHbIN MOMCK XUMUYECKOH HHpOopMaLuu
B pa3NMYHBIX MCTOYHMKAaX (HaydyHas W ydyeOHO-HAayuyHas JMTEpaTypa, CpelCcTBAa MacCOBOU
uHpopmanuu, MHTEepHeT M Jpyrue), KPpUTHUECKH aHaJIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C TOCTABIEHHOW yueOHOMU 3a1auei.

TEMATUYECKOE NJIAHUPOBAHUE

10 KNIACC
Konunyecrso 4yacos INEeKTPOHHbIe
Ne HaumeHoBaHMe pa3aenos u (undposbie)
KoHTponbHble lpaKkTuueckue
n/n Tem nporpammbl Bcero obpa3soBaTtenbHble
pabotbi paborbl
pecypcbli

Paspen 1. Teope‘mqecxue OCHOBDbI opraHqucxoﬁ Xmmuu

1.1 MMpeameT opraHMUYECKoM 8 Bnbnunoteka LLOK



XMmun. Teopua CTpoeHmA
OpraHUYecKknx coeamnHeHun A.
M. byTtneposa
UTtoro no pasgeny 8
Pasgen 2. Yrnesoaopoapl
MpepenbHble yrnesogopoapl

2.1
— a/IkaHbl, LLMKNOAIKaHbI

HenpepenbHble

2.2 yrneBoAopoAbl: aNKeHbl, 14 1
anKagueHbl, aJiKMHbI

53 ApomaTtunyeckune
yrnesogopoapl (apeHbl)
MpupoaHbIE NCTOUYHMKK

2.4 yrnesoaopoaoB U MNX 4
nepepaboTka

55 lfanoreHnpousBogHble 4 1
yrnesog0ponos

UTtoro no pasgeny 35

Paspen 3. Kucnhopopcopepiawme opraHmyeckme coeguHeHmA
3.1 Cnuptbl. PeHon 11 1

KapboHunbHble coeguHeHUA:
anbaernabl U KeToHbI.

3.2 21 1
KapboHOoBbIe KUCAOTbI.

CnokHble 3apupbl. HKupbl
3.3 YrneBoapl 9 1

UToro no pasgeny 41

Paspen 4. AsotcopeprKawme opraHM4ecKMe coeguHeHuA
AMMWHbBbI. AMUHOKNCNOTDI.

12 1 2

Benkun

UTtoro no pasgeny 12

Paspen 5. BbicoKomonekynsapHble coegUHEeHUA
BbicOKOMONeKynsapHble

5.1 6 1
coeAnHeHus

UTtoro no pasgeny 6

OBLUEE KOJTIMHECTBO YACOB MO
MPOrPAMME

102 3 6

https://myschool.edu.ru/

Bnbnnoteka LLOK
https://myschool.edu.ru/

Bubnnoteka LOK
https://myschool.edu.ru/

Bubnnoteka LOK
https://myschool.edu.ru/

Bnbnnoteka LOK
https://myschool.edu.ru/

Bnbnunoteka LOK
https://myschool.edu.ru/

Bnbnnoteka LLOK
https://myschool.edu.ru/

Bubnnoteka LOK
https://myschool.edu.ru/

Bubnnoteka LLOK
https://myschool.edu.ru/

Bubnnoteka LOK
https://myschool.edu.ru/

Bubnnoteka LLOK
https://myschool.edu.ru/
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE
Jdara
Ne uudgposbie
Tema ypoka Bcer KonrpoubHsl [IpakTuyeckn U3yYeHH
n/n oOpa3oBaTe/ibHbIE
0 e padoThbI e padoTsI |
pecypchl
[IpeameTt u 3HaueHUe
OpPraHHYeCKOMN XUMUH,
p bu6nmoreka [IOK
MPEACTABICHHUE O
1 PeA 1 https://myschool.edu.ru
MHOT'000pa3uu /
OpPraHHYECKUX
COCTUHEHUN
DNEeKTPOHHOE
CTPOGHHE aToMa
nepoaa (OCHOBHOE U
yr 6p 8 __( bubmuorexa [JOK
BO30YXAEHHOE
2 YA 1 https://myschool.edu.ru
COCTOSIHHS ). /
BanentHbie
BO3MOJKHOCTH aToMa
yriepoja
ONEeKTpOHHOE
CTpPOEHHUE aToMa
nepoaa (OCHOBHOE U
yr 6p 8 _.( bubmmoreka [IOK
BO30YKJIEHHOE
3 YR 1 https://myschool.edu.ru
COCTOSIHHUSI). /
BanentHsie
BO3MOKHOCTH aToMa
yriepoja
Teopust cTpoeHus
p p bubmuorexa [JOK
OpraHUYECKUX
4 °P . 1 https://myschool.edu.ru
coequHeHnit A. M. /
Bbyrneposa
Buasr nzomepun:
CTPYKTYpHas,
PYKLYP Bu6miorexa IIOK
MIPOCTPAaHCTBEHHAS.
5 [POCTP 1 https://myschool.edu.ru
DIEeKTpPOHHBIE /

3¢ (HeKTh B MOJIEKyIax
OpTraHUYECKUX
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10

11

12

13

COCTUHEHUN
IIpencrasnenue o
KJ1accu(uKanuu u
CUCTEMaTUYECKas
HOMEHKJIaTypa
(IUPAC)
OpPraHUYECKUX
BELICCTB

Knaccudpukanus
peakuuii B
OPraHN4eCKON XUMHH

Cucremaruzanys u
000011EHHE 3HAHUHN 110
TEME

AJIKaHBI:
TOMOJIOTHYECKUH PsifI,
obmrast popmya,
HOMEHKJIATypa U
u3zomepus,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

duznueckue n
XUMHUYECKHE CBOUCTBA
aJIKaHOB

HaxoxneHne ankanoB
B nipupoze. Criocoobt
MOJTYYCHUS U
MIPUMEHEHHE ATKAaHOB
[uxnoankansl: o01mas
opmyra,
HOMEHKJIaTypa u
HU30Mepus,
0COOEHHOCTH
CTPOCHHUS H
XUMHYECKHUX CBOMCTB,
CIOCOOBI OTYYEHUS U
MIPUMCHCHHE
XnMuyeckas CBI3b B
OpPTaHHYECKUX
COCAUHCHMSIX.
MexaHU3MBI

bu6nuoreka [IOK

https://myschool.edu.

ru

[

bu6nuoreka [IOK

https://myschool.edu.

ru

A
bu6nmoreka [IOK

https://myschool.edu.

ru

[

bubmuorexa [JOK

https://myschool.edu.

ru

[

bubnuorexa [JOK

https://myschool.edu.

ru

A
bu6nunoreka [IOK

https://myschool.edu.

ru

[

bubmmoteka [IOK

https://myschool.edu.

ru

L

bu6nuoreka [IOK

https://myschool.edu.

ru

[
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14

15

16

17

18

19

oOpazoBaHHs
KOBAJICHTHOI CBSI3H,
Croco0BI pa3pbiBa
CBsI3ei

Pemenne pacu€rHbix
3a/1a4 Ha oTpezieNieHue
MOJIEKYJISIPHOM
hopmyIbI
OpraHUYEeCKOro
BEILIECTBA 110
MacCOBBIM J0JSIM
aTOMOB 3JIEMEHTOB,
BXOJIAIIUX B €r0
COCTaB.
CucremaTtuzanus u
0000111eHYE 3HAHUHA 110
TeMe

AJIKEHBI:
FOMOJIOTUYECKUH P,
oburas popmyrna,
HOMEHKJIaTypa,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CrpykrypHas u nuc-
TpaHC-U30MEpHs
AJIKEHOB

du3nyecKue u
XUMHUYECKHUE CBOKCTBA
ankeHos. [IpaBuio
MapkoBHHKOBa

CriocoObl nostyueHus u
NPUMEHEHHE AJTKEHOB

ITpakTyeckas pabora
Ne 1 o teme
"[lonyueHne sTHIEeHA U
M3y4YEHUE ero cBOMcTB"
Pemrenne pacu€THbIX
3a]1a4 Ha OIpe/eIICHUE
MOJIEKYJISIPHOM

(bopmybl

bu6nuoreka [IOK
https://myschool.edu.ru

[

bubnuorexa [JOK
https://myschool.edu.ru

[

bubmmorexa [JOK
https://myschool.edu.ru

[

bubmmoteka [IOK
https://myschool.edu.ru

[

but6mmoreka [IOK
https://myschool.edu.ru

L

but6mmoreka [IOK
https://myschool.edu.ru

[
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20

21

22

23

24

25

26

27

28

29

OpraHUYECKOTO
BCIIECTBA
AJKaaueHsbl:
COIPSKEHHBIE,
M30JIMPOBAHHbBIE,
KyMYJIMPOBaHHBIC.
OcobeHHoCTH
AJIEKTPOHHOTO
CTPOCHHS

XUMHUYECKUE CBOUCTBA
COMPSDKEHHBIX JTUCHOB

CriocoOpl mostyueHus u
pUMEHEHHE
aJIKaIneHOB

ANKUHBIL:
FOMOJIOTUYECKUH P,
obmrast popmyrna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBECHHOE
CTPOEHUE MOJICKYII,
(hu3uvecKre CBOMCTBA

XUMHYECKHE CBOMCTBA
AJIKUHOB

KauecTBeHHBIE
peakIu Ha TPOMHYIO
CBS3b

CriocoObl nostyueHus u
MPUMCHCHUC aJIKWHOB

Pemenue 3amau:
pacu€Tsl 110
YPaBHEHUIO
XUMHYECKOHN peaKIuu

CucreMmarusanus u
00001I1eHNE 3HAHUHA 110
TEME

ApeHsr:
TOMOJIOTUYECKUM AL,

bu6nuoreka [IOK

https://myschool.edu.

ru

[

bu6nmoreka [IOK

https://myschool.edu.

ru

A
bubnnoreka IIOK

https://myschool.edu.

ru

[

bubmnoreka IIOK

https://myschool.edu.

ru

[

bubmmoteka [IOK

https://myschool.edu.

ru

A
bu6nunoreka [IOK

https://myschool.edu.

ru

A
bubmmoteka [IOK

https://myschool.edu.

ru

A
bubmmoteka [IOK

https://myschool.edu.

ru

A
bu6nuoreka [IOK

https://myschool.edu.

ru

A
but6mmoreka [IOK

https://myschool.edu.
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30

31

32

33

34

35

36

37

38

obmas hopmyia,
HOMEHKJIATypa.
DIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYIT
OEH30J1a ¥ TOJIyOJIa, UX
¢u3nveckre CBONCTBA

XUMHYECKHAE CBOMCTBA
apeHOB: peaKIUuu
3aMENIEHUA

XHUMHYECKHE CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHCHMS,
OKHCJICHUE TOMOJIOTOB
OeH3o0m1a

OcobeHHoOCTH
XAMUYECKUX CBOWCTB
CTHpOJIa

Pemenue pacu€tabix
3a/1a4 Ha OINPEJECIICHUE
MOJIEKYJISIPHOM
bopmybl
OpraHuYeCcKOro
BEILECTBA

CrniocoObl mostyueHus u
IIPUMEHEHHE apEHOB

I'eneTnyeckas CBsI3b
MEXy pa3InuyHbIMU
KJlaccaMH
YIJIEBOAOPOJIOB
Pacuérnl 1o
YpaBHEHUSIM
XUMHUYECKUX PEaKIUH.
CucreMaTH3anys u
0000111eHHE 3HAHUH 110
TEeME

[Ipuponusbii ras.
[TonyTHbie HEDTAHBIE
raspl

KamenHnslit yroas n

bubnmoreka [IOK

https://myschool.edu.

ru

[

bu6nmoreka [IOK

https://myschool.edu.

ru

[

bubnnoreka IIOK

https://myschool.edu.

ru

[

bubnnoreka IIOK

https://myschool.edu.

ru

[

bu6nuoreka [IOK

https://myschool.edu.

ru

A
bu6nunoreka [IOK

https://myschool.edu.

ru

[

bubmmoteka [IOK

https://myschool.edu.

ru

[

bu6nuoreka [IOK

https://myschool.edu.

ru

A
but6mmoreka [IOK


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

39

40

41

42

43

44

45

46

47

HPOJIYKTHI €T0
nepepadoTKu

Hedts 1 ciocoOwr eé
nepepadoTKH.
[Ipumenenue
MIPOJIYKTOB
nepepadoTku HepTH
I'eHeTHyeckas CBA3b
MEXY pa3TnIHBIMU
KJ1accaMu
YTIICBOIOPOJIOB
["amoreHonpon3BOIHBI
€ YIJIeBOJOPOIOB:
3JIEKTPOHHOE
CTPOCHHE; pEeaKIIUU
3aMEIICHUS TajloreHa
JeiicTBue 1enouei Ha
TaJIOTEHITPOU3BOTHBIC.
BsaumogeiicTBue
JUTAJIOTCHAIKAHOB C
MarHieM U IIUHKOM
Cucremaru3anus u
0000111eHYE 3HAHUHA 110
paszneny
"Yranesonopoasr”
KonTponbnas padora
1o TeMe
"VYrneBomopoasr"

IIpenenbubie
OJTHOATOMHBIE CITHPTHI:
TOMOJIOTHYECKUH psf,
obmas popmyna,
CTPOCHHUE MOJIEKYIL,
u3zomepus,
HOMEHKJIATYpa,
KIaccupUKaIus,
¢u3nveckue CBONCTBA

XUMHUYECKUE CBOUCTBA
MpeETbHBIX
OJIHOATOMHBIX CITUPTOB

CrniocoOsl mostyueHus: u
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MIpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

[Ipocteie 3dupsr:
HOMEHKJIATypa U
u3oMepus,
0COOEHHOCTH
(bU3HYECKUX U
XUMHYECKHUX CBOMCTB
MHoroaTomHbIe
CIUPTHIL:
STWJICHTJIUKOIb
TJIMLEPHH, UX
(buznveckue u
XMMHYECKHUE CBOMCTBA
Crioco0pl mostyueHus u
MIPUMCHCHUE
MHOT0aTOMHBIX
CIIUPTOB

®deHo: cTpoeHue
MOJICKYITHI,
(bu3nueckue cBOMCTBA.
TokcuuHocTh herona

XHUMHUYECKHUE CBOMCTBA
¢benona

CriocoObl nostyueHus u
IpUMeHeHue (heHona

ITpakTnyeckas pabora
Ne 2. Pemienue
IKCIIEPUMEHTAIBHBIX
3a/1a4 110 TEMe
"CnupTtsl 1 (peHoIb"

CucreMarTusanus u
0000111eHNE 3HAHUHA 110
TEME

Anbaeruipl U KeTOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHMIHHOU
TPYIIIBI,
TOMOJIOTHYECKUE
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60

61
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64

pAIBI, 00TIast
dbopMmyna, nzomepus u
HOMEHKJIATypa
Anbaeruipl ¥ KETOHBI:
¢du3nveckne CBONCTBA;
peakuu
MIPUCOCANHCHHUS
Peakiyu oxkuciaeHHs U
Ka4eCTBEHHbIE
pEeaKIMu aJIbJICTUIIOB
KCTOHOB

Crnioco0sI mostyueHust
QJIbJIETUJIOB U KETOHOB

OAHOOCHOBHBIE
npeneabHbIe
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH
CTPOCHHS UX MOJIEKYJI
H3zomepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux GU3NYECKUe
CBOMCTBA
XHUMUYECKUE CBOKCTBA
MpEeACIIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT
Oco6eHHOCTH CBOMCTB
MYpPAaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCIOT

Oco0OEHHOCTH CBOWCTB:

HENpeIeIbHbIX U
apoMaTHYECKHX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
KHCJIOT.
[IpeacraBurenu
BBICIINX KapOOHOBBIX
KHCIIOT
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[TonsTue o
IIPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT

Crioco0pl nostyueHus: u
IpUMEHEHHE
KapOOHOBBIX KHCIIOT

CnoxxHbie A3(UpHI:
FOMOJIOTUYECKUU PSI,
obmast popmyrna,
U30MepUs U
HOMEHKJIATypa

dusnyeckue u
XMMHYECKHUE CBOMCTBA
a¢upoB

Pemenne pacu€rHbix
3a/1a4: M0 ypaBHEHHIO
XMMHYECKON PEaKIUu,
Ha OTpe/eNieHue
MOJIEKYJISIPHOM
bopmyIbl
OpPraHUYECKOTO
BEILIECTBA
[IpakTuueckas pabora
No 3. Pemienne
AKCIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
"Kap6oHoBbie
KHUCIOTHI. CIIOXKHBIE
s¢upsr"”

XKupsl: ctpoeHue,
¢buznueckue u
XUMHUYECKHUE CBOKCTBA
(runposnus)
OcoOeHHOCTH CBOICTB
KUPOB, COACPKAITUX
OCTaTKHU
HETpeeIbHBIX
KUPHBIX KUCTIOT.
Xups! B npupone
Mbina kak conu
BBICIIUX KapOOHOBBIX
KHCJIOT, IX MOIOIIEe
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nencreue. [lousatue o
CHUHTETHYECKNX
MOIOIIUX CPEACTBAX
(CMCO)
I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U

KHCJIOPOJICOICPKALIHX

OpraHUYECKUX
BCIIECTB

Pacuétel mo
ypaBHEHUSIM
XUMHUYECKUX PEAKIUi

CucreMatusanus u

0000111eHYE 3HAHUHA 110

TEME

OOmas
XapaKTePUCTHKA
YIJIEBOJIOB U
KJIaccupUKaIms

YIJIeBOJIOB (MOHO-, IH-

U TIOJIMCaXapH/Ibl)
MoHocaxapubl:
¢bu3nyeckre CBONCTBA
1 HaXO0XKJIeHUE B
IIpUpoE
[IpumeHeHue
TJIIOKO3BI, €€ 3HAaUECHUE
B KU3HECATEIIbHOCTH
opranusma
Jucaxapuer:
caxaposa, MajbT03a U
nakro3a. Haxoxnenue
B IIPUPOJIE U
IIPUMEHEHNE
JcaxapusioB
[Tonucaxapumpt:
CTpOEHHE
MaKpOMOJIEKYI,
¢buznyeckue u

XHMHYSCKHE CBOMCTBA,

MMPUMCHCHUC
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[Tonsarue 00
I/ICKyC CTBCHHBIX
BOJIOKHAX

Pemenne pacueTHbix
3aJa4y Ha OoNpeseeHue
JI0JIM BBIXOJ1a
IIPOJYKTA peaKLuu OT
TEOPETUYECKU
BO3MOXHOI'O

CucremMaru3anys u
0000111eHE 3HAHU 110
pasueny

KonTponbnas padora
10 TEME
"Kucnoponcoaepxariu
€ OpraHuYeCcKue
COeTUHEHHS"

AMMWHBI:
KJaccudukanms,
CTPOCHHE MOJICKYI,
oburas popmyrna,
H30Mepus,
HOMEHKJIaTypa U
(bu3nueckue cBOcTBa

XUMHYECKHE CBOMCTBA
annpaTUIECKUX
aMHUHOB

AHWINH: CTPOEHUE
aHUJIMHA, OCOOCHHOCTH
XUMHYECKHUX CBOMCTB
aHMITUHA

CriocoObl nostyueHus u
MIPUMCHCHUE
anupaTHIECKUX
aMHHOB
AMHUHOKHCTIOTHI:
HOMEHKJIaTypa 1
nu3zomepusi, puznyeckue
cBoiicTBa. OTaeNnbHBIE
MIPEJICTaBUTEIH 0L
AMUHOKHCIIOT
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XUMUUYeCKHEe CBOMCTBA
AMHHOKHUCIIOT, UX
OHOJIOTHYECKOE
3HAYEHHUE
amMuHokuciioT. Cunres
Y THIIPOJIU3 TICTITHIOB

benku kak npupoaHsie
IIOJINMEPBL; CTPYKTYPBI
0enkoB

XUMHYECKHAE CBOMCTBA
0€eJIKOB

A3zoTcoaep:xaiue
TeTEPOIUKIHYCCKUE
COCIMHEHHS.
Hyxnennosbie
KHCJIOTBI: COCTaB,
CTPOCHHE U
OuoJsiornueckas pojb
[IpakTuueckas padbora
Ne 4. Pemenue
IKCIIEPUMEHTAITLHBIX
3a71a4 10 TEME
"A3oTcoaepxaiiue
OpraHHYECKUE
coeauHeHus"
[IpakTnueckas padbora
Ne 5. Pemrenne
AKCIIEPUMEHTAITBLHBIX
3a7a4 10 TeMe
"Pacno3HaBanue
OpPTaHHYECKUX
coeqrHeHnn"
KonTponbnas padota
10 TeMeE
"A3oTcoaepxkaiiue
OpraHHYeCcKue
COCTUHCHHUS"
OCHOBHBIE TTOHSATHUSA
XAMHUA
BBICOKOMOJICKYJISIPHBIX
COE€IMHEHHUI U METOObI
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10

10

10

UX CUHTE3a —
nojmMepus3anus u
IIOJIMKOHACHCAll A

ITmacTmaccsl.
Vrunuzanus u
nepepadoTKa MIacTUKa

DJIaCTOMEPBI:
HaTypaJbHbIN
CUHTETUYECKUE
Kayuyku. Pe3una
Bouokna:
HaTypaJIbHEbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumepst
CHEeIUATBLHOTO
Ha3HAYCHUS
[IpakTuueckas padbora
Ne 6. Perienue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TemMe
"Pacnio3naBanue
IJ1acTMacc ¥ BOJIOKOH"

O06001IeHne 1

cucTeMaTu3anus

10 wusydenHoro

3 Marepuaia 1o Teme
"BBICOKOMOEKYJIIIPHBI
e coenuHeHus"

OBUIEE KOJIMYECTBO

YACOB 11O

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Xumus: Yriryonennsii ypoBenb: 10 knacc. B.B.Epemun, H.E.Ky3emenko, B.1.Tepenun,

A.A.lpoznos, B.B.JIynun - M, JIpoda 2020

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckoe nocobue k yueOnuky 10 knace. B.B.Epemun, H.E.Ky3smenko, B.1.Tepenun,

M., JIpoda-2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/ https://resh.edu.ru/
https://uchi.ru/ https://www.yaklass.ru/
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