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HOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamMmmMa 1o XuMUW Ha YPOBHE CpPEIHEro 001mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npexacrasieHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTeruu pa3BUTUsS BocmHUTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, & TAKKE JJIs
OpOAODKEHHs OOyuYeHHUsT B OpraHu3auusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIEH, COAepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3alusi KOTOpol obecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHUHU, oOlIeil crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENCHNE: MNPUHLNIIOB CTPYKTYPUPOBAaHUS U IOCJIEN0BAaTEIbHOCTH
U3y4eHUs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX U KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyaroluxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUIsL W3Y4YEHUsT B paMKaxX OTAEJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacupenesieHHe W CTPYKTYpHUPOBAaHHME €ro II0 KjaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTesbHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TT03HABATENbHbIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMeE MO XUMHH MPEAYCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH collep)kaHusl yueOHOro mpeaMmera
«XumMus» OCTa€Tcsi BO3MOXXHOCTHb BbIOOpa €ro BapUAaTUBHOW COCTABIISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpOBaHHOTO OOYYEeHHUsI Ha YpPOBHE CpeAHEero oOIero ooOpa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUs HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax H3Y4YEHHUs] CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro MpophecCuOHAIbHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONIMUXCS, BEIOPABIIUX OMPEAEIEHHBIN MPOohUTh
oOy4eHus1, B TOM YHCJIE C ePCIEeKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ 3tum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CPEAHEro 0O0Iero oOpa30BaHHS
U3ydeHUE ImpeameTa «XUMHsS» OPUEHTUPOBAHO TAaKXKE HA peUIeHUE 3aaad
BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHHE y HHUX
OOLIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3aAlMKU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOINIMX  MEXKIUCUUIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMUs» Ha YPOBHE YIUIYOJIEHHOTO H3y4YEHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEp>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XHWMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO M3YYEHHS MpeaMeTa. JTa CUCTEeMa
3HAHUM TMOJy4yaeT OompeneiaEHHOE TEOPETHUECKOE OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOXKHOCTh 3HAUUTENBHOIO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIyOJeHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUs PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKU
U TepMoauHamMuKu. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSACHSETCS C TOYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHUN NpHu €€ 00pa3oBaHUM U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. N3yueHue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUEHHUS [T KJIAcCOB ONpeaeaEHHOro mpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro mpoduiis 0oJbInoe
3HaueHHUE OYIyT MMETh AJIEMEHThI y4eOHOTro MaTepuayia mo oomei xumuu. [Ipu
U3y4YEeHUU IMIpefMeTa B JaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKHU, 3JEKTPOJIM3A, IMPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHKO-
Ouonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh g Ooliee
OOCTOATENTBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOMCTBAxX IPEACTABUTENIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy)KaT OCHOBOM Uil H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIbITAa MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHblE MpeaMeTsl», «Martematuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeaIoaraet
peanu3anuio TaKux LeeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTEepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIECHUW NIPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPI'UH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBl 3HAaHHUW, JIEKAIIMX B OCHOBE XHMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX PEaKLHU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIINUX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKMX 3HAHUM Al OOBSICHEHUSA
KIIIOYEBBIX HAEW U MpOOJeM COBPEMEHHON XHWMHUH, JJIsl OOBSICHEHUSA W
IIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBCHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOI'O pelIeHus MPo0JIeM, CBI3aHHBIX C XUMUEN, IPOTHO3UPOBAHHUS,
aHaJlM3a U OIICHKH C TIO3UIIMH SKOJOTHUECKON O€30MacHOCTH MOCIEeICTBUN



OBITOBOM M NPOHU3BOACTBEHHOM [EATEIIBHOCTU YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOIb30BAaHUEM U  IepepabOTKOH
BEILIECTB;

e yrayOJieHHe TPEACTABICHHM O  HAydyHbIX  METOJax  IO3HaHuS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHM, WMEIOIMHUX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCEIHEBHOM KU3HHU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMeTa «XuUMUsS» Ha  YyrayOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE IEIH U 3a]1a4H, KaK:

e BOCHUTaHHE YOEKJIEHHOCTHM B I[I03HABAEMOCTH SIBJICHUN MPHUPOJIbI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKUX [IEHHOCTEH;

e PpAa3BUTHE MO3HABATEIIBHBIX UHTEPECOB, UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
criocoOHOCTEeM oOyuaronuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMUpOBaHHME yYMEHUM U HABBIKOB PA3yMHOI0 MPHUPOIOTNOJIb30BAHMUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obiero oOpazoBanus, coctapiser 204 yvacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HefIent0).

COAEPXXAHUME OBYUYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUU.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XWMMHUHM, MNPEACTABIECHUE O
MHOT000pa3ny OPraHUYECKUX COETUHEHMIA.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOJKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B



OPraHMYECKUX COCAMHEHMsX. Tumbl rUOpUAM3AIMM aTOMHBIX OpOuTaneil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOHM CBsi3M (OOMEHHBIN W JOHOPHO-
aKLENTOpHbIM). TUOBl NEpEeKpbIBAaHUS AaTOMHBIX OpOMTaNed, G- MU T-CBS3H.
OnuHapHasi, ABOWMHAas M TpolHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJax
opraHnnyeckux BemiecTB. IloHsTHE O CBOOOAHOM pajukane, HykJIeopuie u
anekTpodue.

Teopuss crpoeHnss opraHndeckux coeauHenui A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COENMHEHUH. MONeKyIsipHblE U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHUJAOB: pPa3BEPHYyTas, COKpallEHHasd,
ckenetHass. M3omepus. Buael u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[TpencraBienne o kiaccupuKaluu opraHnyeckux BeuiectB. [lonstue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonornueckue psanpl. CucreMarnyeckast
HOMeHKJIaTypa opranuwdeckux coenuHeHuid (IUPAC) u TpuBmanpHBIC Ha3BaHUSA
OTJEJIBHBIX IIPEACTABUTEIICH.

OcobeHHocTy U Kiaccu(UKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKIINHA B OPTaHUUYECKON XUMUMU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUH
(mnaBieHue, OOyrIMBaHUE W TOpPEHHUE), KOHCTPYHMPOBAHUE MOJEICH MOJIEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoasl.

Aunkansbl. ["'omosiorudeckuil psii aakaHoB, oOmas (GopMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP°-
ruOpUaIn3alnsl aTOMHBIX opOuTanedt yriaepoja, o-cBsi3b. dusmveckue cBONCTBa
aJIKaHOB.

XUMHUYECKHE CBOMCTBA QJKAaHOB: pEaKkUUHd 3aMElIeHUs, H30MEpHU3aluHu,
JNEruIpUPOBaHUs, IIUKIU3AINK, MTUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILECHHUS.

Haxoxnenue B mpupojie. CriocoObl MoSydeHus: ¥ MPUMEHEHNE aJTKaHOB.

[uknoankanel. OOuas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOEHUS M XUMHUYECKHMX CBOMCTB ManblX (LUKIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) LUKIOATKaHOB. CrocoObl MOTy4YeHUs U
NPUMEHEHUE LIUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB,  SP2-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.



XHWMUYECKHE CBOMCTBA: PEAKIMU IIPUCOCIMHEHUS, 3aAMELICHUS B (-TIOJIOKEHHE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
QJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcoOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSDKEHHBIX  nueHoB, 1,2- wu 1, 4-npucoegunenue. llonmmmepusamus
COMPSKEHHBIX JUEHOB. CrIOCOOBI MTOJIy4YEHUsI U IPUMEHEHHUE AJIKaJUEHOB.

AnxuHbl. 'oMOJI0rH4ecKuil psii aJIKMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepona. @U3nyecKue CBOMCTBA AJTKHUHOB.
XWMUYECKHE  CBOMCTBA:  pEAaKUMHW  IPUCOEAUHEHHWs, JUMEpPHU3ALUA U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIHNX KOHIEBYIO
TpOMHYIO CBs3b. KauecTBEeHHBIE peakluu Ha TPOHYIO CBsI3b. CrIOCOOBI MOJTyUEHUs
Y IPUMEHEHUE AJIKWHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psij apeHoB,
oOmas ¢popmMmyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYyJbl OeH3o0sa. PU3MUYECKHE CBOMICTBAa apeHOB. XUMHUYECKHUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMU 3aMEeUICHHsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJMKalle, PEaKUWd NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PATUKAJIOB, KapOOKCUIBHOMH,
T'MJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus crupoia. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh U €€ mpoucxoxiaeHue.
KameHHbIN yroias U npoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEPErOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHI), PUGPOPMUHT, MHUPOIIU3.
[TponykThl nepepaboTKu HEPTH, UX IPUMEHEHKE B MPOMBILIJIECHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMElIeHUs] TaJoreHa Ha TUIPOKCOIPYIYy, HHUTPOrPYIIyY, L[UAHOTPYIIILY,
aMuHOrpymmy. JlelcTBue Ha TraJOreHIPOM3BOAHBIE BOJHOIO U CHUPTOBOTO
pactBopa mENoYM. B3auMOAEHCTBUE AUTaJON€HATKAaHOB C MAarHUEM W I[UHKOM.
ITonsTue 0 METaJIJIOOPraHUYECKUX COCIMHEHUAX. Hcnonb3oBanue
rajJlOTEHIIPOM3BOJHBIX  YTJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHUHTE3e
OpPTraHWYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJI€BOJOPOAOB (PACTBOPUMOCTH), Kau€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3iIMuYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON Win
WOJHOW BOJBI, pAcTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE alETHIICHA C



aMMHa4HbIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOEe OOHapyX)eHHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3y4YEHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ KoyuekuusMu «HepTs» u «Yromby, c
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOIOB U FAJIOTE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kuciopoaconepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE COUPTBL. CTpoeHuWe MOJeKyn (Ha MpuMmepe
METaHoJIa W J3TaHoda). ['oMonorumdeckui psan, obmas QopMmyna, U30Mepus,
HOMEHKJIaTypa © kinaccupukanus. Dusmyeckue CcBOWCTBa  MpelETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XYWMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JEruApaTalid, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YEHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKLUU 3AMEILECHHUS, B3aUMOJCHCTBAE C OPTaHUYECKUMHU
U HEOPraHWYeCKHUMH KHUCIOTaMH, KayeCTBEHHAs peakusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre 0o MexaHW3Me peakuuid HYKICOPUIBHOTO 3aMElIeHUS.
HeiictBue Ha opraHu3m 4enoBeka. CrnocoObl TOJy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI H
O0eH3oapHOTrO sypa. duszmdeckue cBoiicTBa (peHona. OCOOCHHOCTH XUMHYECKUX
cBOMCTB (eHona. KauecTBeHHble peakunu Ha (eHon. TokcuyHOCTH (heHona.
CrniocoOb1 osryuenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHunbHble COeTMHEHHSI — albJAECTHAbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosiorndeckue psiibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HoOMeHKiIarypa. Du3nyeckue CBOMCTBA aJIbJACTUIIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  albJIETUAOB U  KETOHOB:  pPEAKIUU
npucoeauHennsa. OKHUCIIEHNE allbIETU0B, KAUECTBEHHBIE PEAKIIUN HA aJIbJIECTUIBI.
Crioco0b!I osTyueHus: ¥ MPUMEHEHHUE albACTUAO0B U KETOHOB.

OAHOOCHOBHBIE TTpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIatypa. @u3nuecKkrue CBOMCTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie CBSI3M MEXIy
MOJIEKYyJIaMHi KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakius dSTepuuKanM, peaKUUd C YYacCTHEM YTIEBOJOPOIAHOTO paJHKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHoroo6pasue kapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HEMpEAENbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,



JTUKapOOHOBBIX KHUCIIOT, THUIPOKCHUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MMaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCIOThI. CrIocOOBI OMyYeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMeHKJIaTypa. Dusmyeckne M XUMUYECKHME CBOMCTBA: THUIAPOIU3 B KUCIOW U
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NIeCKue 1 XUMUIECKIE CBOICTBA KUPOB: TUIPOIHU3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeojoB. Kinaccudukanus yrieBonos (MOHO-, AU-
U monucaxapuibl). MoHOcaxapuIbl: TIIIOKO3a, (PPYyKTO3a, TalakTo3a, pudo3a,
ne3zokcupuOo3a. duznyeckue CBOWCTBA U HaxoxaeHue B mpupone. dortocuuTes.
XHWMHYECKHE CBOMCTBA IIIFOKO3bI: PEAKIUU C YHACTUEM CIIMPTOBBIX U AJIbJICTUIHON
IPYIIl, CIHPTOBOE W MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIME AMcaxapuabl. [ uaponus
nucaxapuoB. Haxoxenne B npupoje u npuMeHenue. llonmcaxapuapl: kpaxmai,
INIMKOT€H W neiunono3a. CTpoeHue MakpoMOJIEKYJl KpaxMmaja, TIJIMKOTe€Ha U
Heuono3bl.  OU3NYEecKHe CBOWCTBA KpaxMaja W LEJUTIOJI03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYeCTBEHHAs peaklus C UOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOIyYeHHEe >PUpoB Leioa03bl. [loHstre 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA HIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIIEHHON MEIHOW IPOBOJIOKE,
OKHCJIEHHUE ASTHJIOBOTO CHHpPTAa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAaKUWW Ha aJblIeruabl (C THAPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakums raunepuHa ¢
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHupTel U
denonb, «KapooHoBbIe KUCTOTHL. CIIOXKHBIE ADUPHD».

A3oTcoep:xaniue OpraHnyecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpPOU3BOJHbIE aMMuaka. Kiiaccudukanus aMuHOB:
anidaTtryeckue W apoOMaTUYECKWE; TEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHus, HOMEHKIATypa U (U3HUECKHE
CBOMCTBAa. XMMHYECKOE CBOWCTBA alM()aTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aWMOJCHCTBUE MEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Conu aKMIIaMMOHHS.



AHWINH — TpEeACTaBUTENb AaMHHOB apomaTuueckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiIMsSHUE TpyNn aTOMOB B MOJIEKyJie aHWIHA. OCcOOEHHOCTH
XUMHUYECKUX CBOWCTB aHmiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonydyeHue aHwiIMHA U3
HUTPOOEH301a.

Awmunoxkuciotsel. Homenknatypa u nzomepust. OTneiapHble PeACTaBUTETH Ol
AMUHOKHCIIOT:  TAHUIMH, ajJaHuH. @Ou3uveckhue CBOMCTBA  aMHHOKHCIOT.
XUMHYECKHE CBOMCTBAa AaMHHOKHCIOT KakK aM(OTEpHbIX  OpPraHHMYECKHX
COCJIMHEHUM, peaKiMs TMOJUKOHJICHCAIUU, OO0pa3oBaHUE MENTUIHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mpupogHbie ToJMMEphl. llepBudHAas, BTOpWYHAS M TPETHUIHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YUYECHMsI BEHIECTB M UX IPEBPAILICHUIA:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakiuu Ha O€JKH, peIIeHHE OKCIePUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3oTcozep)Kalie ~ OpraHMYeckwe  coenuHeHUs» U «Pacmo3HaBanme
OpPraHUYECKUX COCAUHEHUN.

BbicoKOMOJIeKY ISIPHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIMHEHUN —
MOJIMMEPHU3AIINS U TTOJTUKOHICHCAITHS.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MOMMATUIICH, TOJUIIPOIIMAJIEH,
NOJMBUHWIXJIOPHU, TOJUCTAPOJ, TMOJMMETHIMETAKpUiaT, MOJuKapOOHAaTHI,
novdTUIeHTepedTanaT). Y TUiIn3alus u nepepadoTka rniacTyka.

DnacTomepsr: HATypaIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AJIEKTPONPOBOISIINE MTOJUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTAIbHBIX 3a7ay 1o TeMe «Pacmno3HaBanue
IUIACTMACC U BOJIOKOH.

Pacuérnsle 3anaun.

Haxoxnenne MonekyasipHOH (QOpMyJIbl OpPraHMYeCKOro COEOUHEHHs IO
MacCOBbIM  [JIOJIIM  3JIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXJEHUE
MOJIEKYJISIpHON (OpMYJIBI OPraHMYECKOTO0 COEIUHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB



peaKiuu W/WIM HUCXOJHBIX BELIECTB, YCTAaHOBIIEHHWE CTPYKTYpHOH (HOpMYIbI
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHHs], ONpPENENICHUE JOJIM BBIXOJA NPOAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanusanust MEXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaK M IIOHATUM, IPUHATBIX B OTACIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3A,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HAOJIIOJCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3NYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, SHEprus,
Macca.

buonorusi: kieTrka, opraHu3M, JKOcUCTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOoHBIH TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, NbIXaHUE, OEJIKW, YIJIEBOABI, >KUPbl, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: nose3Hble UCKOMAaeMble, TOIINBO.

TexHonorus: mNHIIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTaHMS,
MOIOLIME CPENICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XMUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-ACSITEILHOCTHBIM TIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMsI BBIJIEICHBI CIEIYIOIIME COCTAaBJSIONIME: OCO3HAHUE
OOyYaromMUMHUCA POCCUMCKOW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEITFHOCTH U CAMOOTIPECIICHUIO; HATMYHE MOTHUBAIIUN K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMH B OOLIECTBE TpaBUJIaMUd UM HOpPMaMH TIOBEJECHUS; HaJIUuue
IPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYPbI; CIIOCOOHOCTh CTABUTh 1I€JIU U CTPOUTH
KU3HEHHBIC TITaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh OTBITA TMO3HABATEIBHOM W TPAKTUYECKON MEATEIbHOCTH
OOyYaroIIMXCs B MPOIIECCE peaTu3aiiy 00pa30BaTEIbHON AEATETHHOCTH.



JIMYHOCTHBIE pE3yJbTaTbhl OCBOEHHs IpeaMera «XHMHUS»  OTpa)xkaroT
c(OpPMUPOBAHHOCTh OTBITA TMO3HABATEIBHOM W TPAKTUYECKON EATEIBHOCTH
oOydJarommxcss B MPOIIECCE peaTu3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HaHMs 00YYaIOIMMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00s3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIbHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN Yy4E€OHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBa)XEHUsI K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOTrO, 4YTO JaHHbIE HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPpyAa YYEHBIX U IPAKTHKOB,

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
¥ IPUHUMAaTh OCO3HAHHBIE PELICHMsI, OPUEHTUPYSACh Ha MOPaJIbHO-HPaBCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMmupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBuil 0O€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBbHOCTH;

NOHUMAaHUSl UEHHOCTH TPAaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;



OCO3HAHUS TOCIEICTBUM W HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTpEeOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BaTeIbCKOM
JEATCIIbBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM HW  JAPYrHX  BHJAX
JIESITETbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PCEIIEHUH MPAKTHYECKUX 3a7a4
COITMAILHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3YyYeHHUI0 Mpodeccuil pa3iInyHOTo pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYAY, JIIOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATbHON TpPaeKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX IKHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIECHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHU  JIJIs
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTHUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOTHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JCHUCTBUM U MPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKkTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHBOCTOSITH HWIEOJIOTHUH
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKW U 0OIECTBEHHON MIPAKTUKH;

MOHMMAaHUS CHeMU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUMU IEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeHIeHUU MpOoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOW 3HAYMUMOCTHM XUMHUHU JJISI  COBPEMEHHOM
UUBUIM3AIMU: B €€ TYMaHHCTUYECKOW HAIpPaBJICHHOCTHU W BAXXHOW pOJIA B
CO37aHMM HOBOW 0a3bl MaTepUATBLHON KYyJIbTYphl, B PEIICHUU TJIOOATBHBIX



mpoOJieM YCTOMYMBOTO PA3BUTHUS UYEIIOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOMH,
MUIIEBOM U 3KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CIIeUCHUN
YCIIOBHM YCHEITHOTO TPYy/ia U AKOJIOTHIECKH KOMGMDOPTHON KU3HU KKIOTO WieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: T[OHMMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4yaeMble 3HAHUA JJISl aHAJIU3a U OOBSICHEHUS SIBIICHUI OKPY>KaIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooieM B pealbHbIX )KU3HCHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO, UCCIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccrHoHaabHOM
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHSI TPOTPAMMBI TI0 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMble IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyUYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBHs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEIC,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOW KOMIIECTCHITUN O0YJarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE el CTBUSA
1) 6a30Bble JJOruvYecKmne JaeicTBUSI:



CaMOCTOSITENIbHO  (OpPMYIHpOBaTH W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN JAEATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C TOCTABICHHBIMU LEISAMU;

UCIIOJb30BaTh IMPU OCBOCHHHM 3HAHWM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XapAKTEPHBIE NMPU3HAKU MOHATHUM M YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS SISl OOBSICHEHUS! OTACTBHBIX (DAKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAHABJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBS3W MEXIAYy H3y4aeMbIMHU
ABJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyX ICHUS (MHIYKTUBHbBIE, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IIPUMEHSTH B IPOLECCE MO3HAHUSA UCIOJIB3YEMBIE B XUMHUH CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuy — TMpU PEIICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3a]1ad,
IIPUMEHSTh HAa3BaHHBIE MOJEJBbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MBbIX BEIIECTB U XUMUYECKUX PEAKLINMN.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMM METOJOB HAay4HOTO IO3HAHMS BELIECTB U XUMHUYECKHUX
peaKIuu;

(bOopMyIMpOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAaOMIOAATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
0000IIEeHHS ¥ BBIBOABI OTHOCUTENLHO IOCTOBEPHOCTHU PE3YyIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOAOB pPEIICHUS NPAKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHbIX
METOJOB ITO3HAHMUSL.

3) pabora ¢ ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPopManuu (HaAy4yHO-
NOMyJIisipHasi JUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHMOOPMALMIO PA3TUYHBIX BUIOB U (HOpM



Ipe/ICTaBICHHUS, KPUTHYECKH OLICHUBATh e JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpPMAIMU, HEOOXOAUMOM JJIS BBINIOJHEHUS YYeOHBIX 3ajad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI B X0OJIe AUAJIOTa U/ WIIn
JIMCKYCCHUH, BBICKA3bIBaTh HIeU, (HOPMYITUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS ITPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMCH pPe3ylbTaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajanu3aluu yueOHOTro MpoeKTa, U (PopMyIUpOBaTH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCIACAOBAHUMN IMyTEM COTJIACOBAHWS TO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBISATH CBOI I03HABATEIbHYIO
JEATEIIbHOCTh, Ompenensia €€ 1eNu M 3aJadyd, KOHTPOJUPOBaTh U MO MEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJITOPUTM JCUCTBUN  TPHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIbCKUX 3aj7ay, BBIOMpaTh HauboJsee
3¢ deKTUBHBIN Ccrmoco0 HMX penieHuss ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;

OCYILECTBJIATh CAMOKOHTPOJIb JEATEIBHOCTA HA OCHOBE cCaMoOaHaau3a M
CaMOOLIEHKH.
INPEAMETHBIE PE3YJIBTATDBI



[IpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU Ha YTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CIEIU(PUICCKUC
JUI y4eOHOTOo MpeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
[0 OCBOEHUIO, MHTEPIPETAUU U NpeoOpa30BaHUIO 3HAHUM, BUABI 1EATEIbHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NPUMEHEHHUIO 3HAHUU B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyaIUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMmMe IO XHMHHM HpPEIMETHbIE PE3yJNbTaThl MPEACTABICHBI 10 T0JaM
U3Y4YCHUS.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuMUSD»
OTpaXaror:

c(hOpPMHUPOBAHHOCThH TPEJCTABICHUN: O MECT€ W 3HAYCHHH OPraHUYEeCKOM
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOCCICUYCHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUH MEIUITMHBI, CO3JJaHUH HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHUun parMoOHAIBHOTO
MPUPOOIOIH30BaHUs, B (OPMUPOBAHWU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YyeJoBeKa, a TaKKe DJKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U DIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, TuOpuau3alsi aTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTEIICHh OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTPyKTypHble Gopmynsl (pa3BEpHYThIC, COKpallIEHHBIE,
CKEJIETHBIC), HW30MEpUs CTPYKTypHass W TIPOCTpPaHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAasl), HW30MEpPbl, TOMOJIOTHYECKHI P, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ- U a30TCOJACPIKAIINE OPraHUYECKUE COCAMHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE COCIWHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalicHUs SHEPTHMM TIPH XUMHUYCCKHUX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MUPOBO33PEHUYCCKUE 3HAHUS, JICKAIIUEe B OCHOBE
MOHUMAHUS TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHUX SBIICHH; MPECTABICHUS
0 MEXaHW3MaxX XWMUYECKHX PEaKIui, TePMOJUHAMHYECKUX W KHHETUYCCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dexThl, opueHTtanTsl | u |l pona);
(haKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX, COCTaBe, MOIYYECHUU U 0O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN



NEATETLHOCTH  YeJOBEeKa, OOMMX  HAyYHBIX MPUHIUMNAX  XUMHYECKOTO

MIPOM3BOJICTBA (HAa MpUMEpE MPOU3BOICTBA METaHOJA, TepepadoTKu HePTH);
c(hOpMHPOBAHHOCTh, YMEHHUH: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,

yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU

OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHHUI;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJHKY JJISi COCTABIICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKIU U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIHMi  TMOCPEACTBOM  COCTaBICHUS
AIEKTPOHHOIO OallaHca 3TUX peaklui, peakuil HOHHOro OOMeHa IyTéM
COCTABJICHUSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
UX XUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJICKHOCTh H3yUEHHBIX
OPraHUYECKUX BEMIECTB 10 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
NpECTaBUTENICH OPraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOJIYOJ, TIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XWMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. BytiepoBa 1151 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHUSI,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3TMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECCTB: AJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUEHOB,
aJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXKAY HHMH  yPaBHCHHSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmyar;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUH OT



KPAaTHOCTH U TUIA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BIUSHUS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mepepadboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHUH, U3MEPEHUH, MOJIECTHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBIE orepanuu
MBICJIUTENILHON JESTENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 000O0IleHue,
CUCTEMATHU3ALIMIO, BBISIBJICHUE MPUYMHHO-CICICTBEHHBIX CBS3€U — I U3Y4YEHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0oJee OCO3HAaHHOTO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOY;

chOpPMHUPOBAHHOCTh YMEHHU: TMPOBOJUTH PACUEThl 1O XUMHUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKACHUID XUMHUYECKON
dbopMysbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XWMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UMIMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTU 4YEJOBEKAa, CBS3aHHOW C MepepadoTKOn
BEII[ECTB, UCTOIb30BATh MOJYYCHHBIC 3HAHUS JIJIsl PUHATHS TPAMOTHBIX pElICHUMN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATH U TMPOBOJAMTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W U3yYEHHE CBOMCTB OPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YTJIEBOJOPOAOB pPAa3IUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHoro oOpalieHusi ¢ BelleCTBaMU U JIADOPATOPHBIM O00OpPYIOBAaHUEM,
bopMynaMpoBaTh 1ENb HUCCIEAOBAHMS, TPEICTABIATh B paznyHON (dopme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTH YMEHHIA:

cOOIOIaTh MpaBUiia SKOJIOTHMUECKU I11eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM NIEATENIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS, OKpYXKarolen
IPUPOIHON Cpefibl U JOCTUXKEHHUS €€ YCTOMUMBOIO Pa3BUTHS;



OCO3HAaBATh OIACHOCTh TOKCHUYECKOTO JEHUCTBUSI HA KUBBIE OPTaHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJM3UPOBATh 11€J€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(MOpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Ipenmet opranuyeckoit xumuu. Teopus
11 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 bubmmorexa [JOK
' P P A S https://m.edso0.ru/d69df650
bytneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 5 bubmuoreka [IOK
' LIUKJIOAJKAHbI https://m.eds00.ru/d69df650
99 HenpenenbHbie yrieBogoOpOIbl: aIKEeHbI, 14 1 bubnuotexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6anoreka LIOK
2.3 Apomarnyeckue yrieBo10pobl (apeHsbl) 8 https://m.eds00.ru/d69df650
54 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOJOB U MX 4 bubmuoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
but6mmorexa [IOK
2.5 r 4 1
IOTCHIPOHIBOAHHE YTIEBOROPOAOR https://m.eds00.ru/d69df650
Hroro mo pasneny 35

Paznen 3. Kuciiopoacoaep:xanue oprannyeckKue coeIuHeHUst
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bu6nmoreka [IOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHuIbHBIC COSTUHEHUS: aJTbJICTH/IbI U
3.2 keToHbl. KapOoHoBeIe KUCIOTEL. CII0KHBIE 21 Bubmaorexa ITOK
' - ap ) https://m.eds00.ru/d69df650
s¢upsl. XKupsr
bu6nmoreka [IOK
3.3 Y TIeBO/IE! d https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pasnen 4. A3oTcoaepskamme opranudeckue coeIMHeHUs
bubmuoreka [{OK
41 A LA .b 12
MUHPL AMIHOKHCIOTRL. bEiH https://m.eds00.ru/d69df650
Uroro no pazueny 12
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrICOKOMOIEKYIISIPHBIE COETUHEHHUS 6 bubnmorexa IOK
' yp & https://m.eds00.ru/d69df650
Hroro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

Ne DJIeKTpOHHbIe HU(pPOBbIE
Tema ypoka KonTp. Ipakr. Jdara uzyyenus
n/m Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTuueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer u 3HaUEHHE OPTAHUIECKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3Hu 1 bubamorexa LIOK
P vp https://m.eds00.ru/3686e6f5
OpPTaHUYECKUX COeTMHEHUN
DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(OCHoé)Hoe u B03I6) KAEHHOE co?::omr{)m) 1 bubmmorexa [JOK
ae ' https://m.edsoo.ru/0ce6fd4c
BasneHTHBIE BO3SMOKHOCTH aTOMa yTiepoJia
XuMudeckas CBSI3b B OpraHM4eCKHUX
coequHEeHMUsIX. MexaHn3Mbl 00pa30BaHUS 1 bubnmnoreka [JOK
KOBaJICHTHOM CB$I3U, CLIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsI3ei
Teopus cTpoeHHs OpraHMYECKUX 1 bu6muoreka [JOK
coenquHenuit A. M. byrneposa https://m.eds00.ru/9e595ch8
Bunsl n3omepun: CTpyKTypHas,
IpOCT aHCTBIZHHaSI g}J’iI;K}'Irp OHHBIE AP PEKTHI 1 bubnuorera LHOK
pocTp ' p . https://m.edsoo.ru/b0e61661
B MOJIEKYJIaX OPraHUYeCKUX COeTUHEHUN
[IpencraBienue o ki1accuPpUKAUU U
cucremarnyeckas HomeHkinatypa (IUPAC) 1 bubmorexa [IOK
P https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB
Krnaccudukanus peakiuii B opraHu4eckon 1 bubmuoreka [JOK

XUMHUHN

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
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CucreMmaruzanys 1 0000IIeHe 3HAHNUHT 10
TEME

bubnunorexa LIOK
https://m.edsoo.ru/87a37cab

Paznen 2. YrieBoaopoabt

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dbopMyIia, HOMEHKIIATypa U H30MEpHs,

bub6nmoreka [IOK

9
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/25a14636
MOJIEKYJI
10 dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA bubmuoreka [IOK
aJKaHoB. Keanmopuym https://m.edso00.ru/3137711c
1 Haxoxnaenue ankano B npupoje. CrocoObl bubmmoreka [JOK
MOJIyYEHUSI U IPUMEHEHUE aIKaHOB https://m.edsoo.ru/259b0a5h
[uknoankansl: oomas popmyna,
HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH Bbu6mmoteka [IOK
12 .
CTPOCHHUS U XUMHUYECKUX CBOMCTB, CITOCOOBI https://m.eds00.ru/156730d2
MOJIy4eHUs U IpUMEHEeHue. Keanmopuym
Pemrenue pacu€THBIX 3a7a4 Ha ONpeieNieHre
MOJICKYJISIPHOM (hOPMYJIBI OPTaHUYECKOTO
13 BEIIleCTBa 10 MAaCCOBBIM JOJISIM aTOMOB bubmnoreka IIOK
AJIEMEHTOB, BXOJISIIMX B €TI0 COCTAaB. https://m.edsoo.ru/bf84d8eb
Cucremaru3anus U 0000IICHUE 3HAHUH 10
TemMe
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas
opMyJja, HOMEHKJIAaTypa, 3JIEKTPOHHOE U
14 E (I;)CTy AHCTBEHHOE CTYI())eHHe MOIJ)'ICK il Bubmmorexa [IOK
poCTp P i https://m.edsoo.ru/273b0ale
CTpyKTypHas U IUC-TPaHC-U30MEPHs
aJKCHOB
15 dOu3nuecknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
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ankeHoB. [IpaBuiio MapkoBHUKOBa
Keanmopuym

https://m.edsoo.ru/21069ccd

Crioco0b1 IIOJIYYCHHA U IPUMEHCHUE aJIKEHOB

bub6nmoreka [IOK

16
Kesanmopuym https://m.edso0.ru/665dc058
[Tpaktuyeckas padora Ne 1 o Teme
17 "[losrydeHue aTUIIEHA U U3YyYEHHE €TI0 bubamorexa LIOK
. i " i https://m.edso0.ru/0941eed8
CBOUCTB" Ksaumopuym
Pemenue pacuéTHbIX 3a7a4 Ha OIpeIeTICHIE
18 MOJICKYJISPHOH (hOPMYJIbI OPTaHHYECKOTO bubmorexa HOK
YUIp My P https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKagueHbl: CONPSKEHHBIE, U30JUPOBAHHBIE,
19 KyMynupoBaHHble. OcoOeHHOCTH bubmmorexa [JOK
yMyp ' https://m.eds00.ru/04298c0a
ANEKTPOHHOTO CTPOSHUS
XHUMHUYECKHE CBOMCTBA COMPSIKEHHBIX bubmmoreka [JOK
20
JIMEeHOB Ksanmopuym https://m.eds00.ru/e561253d
21 CriocoObl ToTy4eHus1 U TPUMEHEHNE bubmuoreka [IOK
aNKaIueHOB Keanmopuym https://m.eds00.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM psJl, oO1as
29 (dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U bubmuoteka [IOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://m.edso0.ru/68b6cc4c
¢u3nueckue cBoiicTBa
bubmmoteka IIOK
23 XWMHYECKUE CBOMCTBA aJTKUHOB K
cammoptN https://m.edso0.ru/23493a93
o4 KauecTBeHHBIE peakii Ha TPOMHYIO CBS3b bubmuoreka [IOK
Keanmopuym https://m.edsoo.ru/7b1c48da
o5 Crioco0bI TTOTy4eHHsT ¥ IPUMEHEHUE AIKHHOB bubnuotexa [JOK

Keanmopuym

https://m.edsoo.ru/a6f9alea
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Pemenue 3ana4: pacy€rsl MO ypaBHEHUIO

bubnunorexa LIOK

26
XUMHYECKOHN peakiuu https://m.edso0.ru/5db8e526
97 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
TeMe
ApeHBI: TOMOJIOTHUECKUHN PsijI, o01as
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U
28 i) (I))CTy AQHCTBEHHOE CTYI())CHI/IC MOEeK il Bubmmorera [IOK
pocTb P 4 https://m.eds00.ru/a92a7094
OeH30I1a ¥ ToJIyoua, uX (GU3NYecKue
CBOICTBA
29 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU bubnnorexa [JOK
3aMelieHust Keanmopuym https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH
bubnuoreka [{OK
30 MPUCOCAMHEHHS, OKUCIICHHE TOMOJIOTOB
https://m.edsoo.ru/a44alaed
ocH3omna Keanmopuym
31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA bubmorexa HOK
P https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 33724 Ha OTNIpeIeTICHIE
32 MOJIEKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO bubmmorexa LIOK
Yp pMYy P https://m.edso0o.ru/53461a2c
BeIIeCTBA
33 CriocoOsl MoNTyueHus: ¥ IPUMEHEHUE apeHOB bubnnorexa [JOK
Kesanmopuym https://m.eds00.ru/6f717d09
34 I'eHeTHyeckas CBSA3b MEKAY PA3IMIHBIMA
KJIAaCCaMH YTJIEBOJIOPOIOB
Pacuéthl mo ypaBHEHUSM XUMHUYECKUX
35 peakiuii. CucremaTu3zays u 00001eHe
3HaHUH 10 TEME
36 [Tpupoansiii ra3. [lonytHsle HeTAHBIE Ta3bI



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

KameHHbIi yroap U IpOIyKThI €T0 bubmmoreka [JOK
37 1
nepepaboTku Keanmopuym https://m.edsoo.ru/69b3398b
Hedts u ciocoOb1 €€ nepepaboTKy. bubmmoreka [JOK
38 1
[TpumeHeHne TPOAYKTOB NIepepaboTKu HeTH https://m.edsoo.ru/21f9de78
39 ['eHeTnyeckas CBS3b MEKAY PA3INIYHBIMU 1
KJIACCaMH YTJIEBOJIOPOIOB
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 KT OHH(I))C v 0H6Hne'yreaf< IfI/I Zaﬁe eHUS 1 bubmorexa LOK
P P > Peatt t https://m.edso0.ru/82b4d759
rajoreHa
JeiicTBue menouei Ha
41 raJIoreHIpou3BOAHbIC. B3aumoeicTeue 1
JIUTaJIOT€HAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 1 bubnuorexa [{OK
pazzeny "VYrieBogopoas!" https://m.edso0.ru/20e89f22
43 KonTponbhas padota no teme 1 bubnuoreka [IOK

"VrneBomopoasr"

https://m.edso0.ru/95c9e298

Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHU s

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
rOMOJIOTHUYECKUH psij, oOmmas ¢popmyna,

bu6nmorexa LIOK

44 1
CTPOCHHUE MOJICRYIL, HIOMEPH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccuukanus, Gpuzndyeckue
CBOMCTBA
45 XUMHYECKUE CBOMCTBA IIPEAEIBHBIX 1 bu6muoreka [JOK
OAHOATOMHBIX CIIUPTOB Keanmopuym https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4eHUsT U IPUMEHEHNE 1 bubnuotexa [JOK
OJIHOATOMHBIX CIIUPTOB Kganmopuym https://m.eds00.ru/484100000000000
47 [IpocTeie 3¢upbl: HOMEHKIIaTypa U 1 bu6muoreka [JOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

HU30MEpUs, 0COOEHHOCTH (bmnqecxnx n
XHUMHYECKHUX CBOMCTB

https://m.edsoo.ru/c2c788b2

MHoroaTroMHBIE CIIMPTHBI: STUJIICHIJIMKOJIb U

48 TIIALEPHH, X (PU3UYEeCKHE U XUMHUYECKUE buGnuorexa [IOK
N pHi, https://m.edsoo.ru/ee4d84aa
cBoUCTBA Keanmopuym
CriocoObl osTy4yeHHs U IPUMEHEHNE bubmunoreka [JOK
49
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UYECKUE bubnnorexa [JOK
cBoiicTBa. TOKCHYHOCTH (peHOIIa https://m.edsoo.ru/2ce726f8
bubnuoreka [{OK
51 XHUMHYECKHe CBOMCTBA (heHoa K
¢ carmoptM https://m.edso0.ru/037ca5f9
bubmuoreka [IOK
52 Crioco0bl osty4eHus: U npuMeHeHue GpeHona
ya P ¢ https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe bubmmorexa [JOK
" P " A https://m.edsoo.ru/fd0ced09
CrnupTtsl U GpeHomnsl" Keanmopuym
54 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 bubmuorexa [{OK
TeMe https://m.edsoo.ru/1810cb9b
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bubnnorexa [JOK
rOMOJIOTHUYECKHE psijibl, 0011as hopmyia, https://m.edsoo.ru/b139beaa
M30MepHUs U HOMEHKJIaTypa
56 Anpaeruipl U KeTOHBI: (PU3NYECKUE but6mmorekxa [IOK
CBOMCTBA; peaKklMK IPUCOCIUHEHUS https://m.edso0o.ru/c887425c
57 Peakunu okuCIIeHUS M KAUECTBEHHbBIE bubnuotexa [JOK
peaKury aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI TOTy4eHUS aTbACTHU/IOB U KETOHOB bubanoreka [JOK



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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https://m.edsoo.ru/1810cb9b
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https://m.edso0.ru/520d1c51

O,[[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI)Ie

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUSI X bubmmorexa [JOK
’ P https://m.edsoo.ru/fecOb113
MOJIEKYIT Keanmopuym
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubmmoreka [JOK
60 .
KHCJIOT, MX (pr3ndecKue CBOKWCTBA https://m.edso00.ru/700cc87b
XUMUYECKHE CBOMCTBA MPEACTbHBIX
61 OJTHOOCHO Kap0o op ; KHCIIO bubmmorexa LIOK
HOOCHOBHBIX HOBBIX KHCJIOT
a P T https://m.eds00.ru/40e6e0e9
Keanmopuym
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK
) P P https://m.edsoo.ru/bb31be71
KHUCJIOT
OCOOEHHOCTH CBOWCTB: HEMIPEIECIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
63 HKapOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmmorexa [JOK
Aviap > THAP P https://m.eds00.ru/83a08773
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT
64 [ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX bubmmnoreka HOK
KHUCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubmuoreka [IOK
KapOOHOBBIX KUCIOT Keanmopuym https://m.edso0.ru/7c065c9d
66 CrnoxxHbie 3(DUPBI: TOMOJIOTHYECKUH P, bubnnorexa [JOK
obmas hpopmysa, H30Mepusi 1 HOMEHKIIATypa https://m.edsoo.ru/adfffe6d
67 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
3¢upoB Keanmopuym https://m.edsoo.ru/ad6b94b2
68 Pemennie pacu€THBIX 3a7a4: IO YPaBHEHUIO

XUMHYSCKOU pCaKnuu, Ha OIMPECACIICHUC



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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https://m.edsoo.ru/ad6b94b2

MOJIEKYJIIPHOU (OPMYIIBI OPraHUYECKOTrO
BelIeCTBa

[Tpaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME

bubnunorexa LIOK

69
"Kap6onoBsie kucnotbl. CinoxHble 23QUpbI" https://m.eds00.ru/486671fb
Keanmopuym
70 Kupsr: ctpoenue, hpuzndeckue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA (THAPOITH3) https://m.edsoo.ru/a19c5b98
OCOOEHHOCTH CBOMCTB JKHPOB, COACPIKAIINX
71 OCTaTKH HEeMpeIeIbHBIX mi HBIX KI/II():J'IOT bubmorexa LIOK
e P ' https://m.eds00.ru/b0331922
Kupsl B mpupoje
MBpbIia Kak COJIM BBICIIIUX KapOOHOBBIX
. bubnuorexa [IOK
72 KHCJIOT, UX MooIee aercTeue. Ilorsatue o
https://m.eds00.ru/3c566565
CUHTeTHYeCKUX Moromx cpeactBax (CMC)
I'eneTnyeckas CBS3b YIIEBOJIOPOIOB U
73 KHCIIOPOJICOJIC mamyﬁ 0 raaneCKnx bubmorexa LOK
POA P P https://m.eds00.ru/56790c96
BEIICCTB
74 Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX
peakuuii
75 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 bubnuoreka [{OK
TeME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTUKa YrIeBOI0B U
76 Knaccnq)ml:a I/Iﬁp JIEBO le; (MoHO-, - U bubnmorexa LOK
Ly a 2d https://m.edsoo.ru/7a9693al
MOJIMCAXaPUIBI)
77 Mounocaxapupl: (pu3nyecKrue CBOMCTBA U bu6muoreka [JOK
HaxO0KJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue rIFOKO36I, €€ 3HaYCHUE B bubnuorexa [JOK



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d

KHU3HCACATCIIBHOCTH OpraHu3smMa

https://m.edsoo.ru/5e61122d

I[I/IcaxapI/II[bII caxapo3a, MajibTO3a " JIAKTO34a.

bub6nmoreka [IOK

79 Haxoxnenue oJie CHEHHE
XOAICHHC B TPHPOLE H HPHMEHCHH https://m.edsoo.ru/eb0384e7
TUCaxapuioB
[Tonucaxapuasl: CTPOCHUE MAaKPOMOJIEKY/I,
80 (1)H3quCK1§eIP[1 XHMquCKI/Ie CBopﬁCTBa ’ bubmmorexa LIOK
’ https://m.eds00.ru/72a04508
MIPUMCHECHUE
bu6nmorexa [IOK
81 I1 0
OHSITHE 00 MCKYCCTBECHHBIX BOJIOKHAX https://m.eds0o.ru/62166766
Perenue pacueTHBIX 3a7a4 Ha OIPeICIICHUC
82 o BI)IXE a mpo Taﬂ CaKIuu I())TH bubmmorexa LIOK
s /ia IPORYICTa peartt https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOIKHOTO
Cucremaru3anus 1 0000IICHUE 3HAHUM 110 bubmuoreka [IOK
83
pazgeny https://m.eds00.ru/08d4364c
KonTponbHas padoTa 1mo Teme
| bu6nmorexa LIOK
84 Kucnoponacoaepsxaiiue opranndeckue

coenuaeHud"

https://m.edso0.ru/42c6678e

Pa3neua 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

AMUHBI: KiaccuuKalus, CTpOeHHE

85 MOJIEKYI1, 001as popmyiia, H30MepHs buomrorexa LIOK
ya, oot PMYIa, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3muecKre CBOMCTBA
86 XUMHYECKHE CBOMCTBA anr(paTHUECKUX bubnnorexa [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
87 AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTH bubmuoreka [IOK
XMMHYECKUX CBOWCTB aHUJIMHA https://m.edso0.ru/39cd21f1
88 CrniocoObl mosTyyeHHs U IpUMEHEHNE bubmuoreka [JOK

aHI/I(baTI/I‘{CCKI/IX aMHWHOB

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

AMMHOKHCIIOTEI: HOMCHKJIaTypa 1 U30MEpPUs,

89 ¢dbuszmveckue coricta. OTaeIbHBIC bubmmorexa [JOK
s https://m.eds00.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, MX
bubnunorexa LIOK
90 OMOJIOTHMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
https://m.edsoo.ru/77df705a
CuHTE3 ¥ THUIIPOJIN3 MIENTHIOB Keanmopuym
o1 benky kak npupoHbIE OTUMEPHI; Bu6muoteka [JOK
CTPYKTYpbI O€JIKOB https://m.eds00.ru/429e9899
bubmuoreka [IOK
92 XHUMUYECKUE CBOMCTBA OCIIKOB
https://m.eds00.ru/6237306d
A30TcojiepKaIue reTeporuKiInIecKre
93 COGI[I/IHGHESI H JIGI/IH(I))BI)IG KUCJIOTHI: buGnuorexa [IOK
K ' https://m.eds00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKAsl POJTh
[IpaxTnueckas padora Ne 4. Pemenue
94 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
"A30TcoepKaIe OpraHnueCcKue https://m.edsoo.ru/8e3c02d1
coequHenus" Keanmopuym
[IpakTnueckas padora Ne 5. Pemenue
95 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bu6anoreka LIOK
"Pacnio3HaBaHue OpraHUYecKuX CoOeqMHEHUN" https://m.edsoo.ru/bde3fdf6
Keanmopuym
KoHnTtponbHas paboTa mo teme
" P P bubnuotexa [JOK
96 A3oTcozepKalue OpraHnyecKue

coenuaeHud"

https://m.edsoo.ru/ce561bc?

Paspgen 5. BeicokomMoJieKy IsIpHbIE COCAUHECHUS

97

OCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUIN U

bubnunorexa LIOK
https://m.edsoo0.ru/7aa63ebd
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MCTOABI UX CUHTE3a —II0JIMMEPpU3aluA U
IIOJIMKOHACHCAUA

98 [Tnactmaccel. Y Tunm3anus u nepepadoTka 1 bubmmoreka [JOK
MIacTuKa https://m.edso0.ru/82242¢e0f
DnacToMepbl: HaTypaJlbHbIA CHHTETUYECKUE bubnmnoreka HOK

99 1
Kayuyyku. Pe3una https://m.eds00.ru/246103ec
BonokHa: HaTypalibHBIE, HCKYCCTBEHHBIE,

100 cuarernueckue. [lommuMepsl CrienuabHOIO 1 Bubmaorexa ITOK

' p H https://m.eds00.ru/5963a601
Ha3HAYECHUSA
[Ipaktuueckas paborta Ne 6. Pemenue

101 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 bu6nunorexa LIOK
"Pacmio3HaBaHue mjiacTMacc U BOJIOKOH" https://m.edsoo.ru/3aebd77a
Keanmopuym
O000111eH1E U CUCTEMATH3ALU U3YYEHHOTO

102 Mare Hliana 10 TeEME "BI:ICOKI(I)MOJIGI}:I JISIPHBIE 1 bubnnorexa [IOK

P | y P https://m.edsoo.ru/6a22ble8
COEIMHEHNS
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOAMNYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBEHBIE MATEPUAJIBI JJI51 YUHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U. u ap.; non penakuueii Jlyauna B.B. O6miecTBo ¢ orpannieHHON
OTBETCTBEHHOCTHIO «JIPODA»; Axnimoneproe obmiecTBo «M3marenscTBO «IIpocBemenne»

» Xumus; yriyonenHoe o0yuenue, 11 xinace/ Epemun B.B., Ky3emenko H.E., [Ipoznos A.A., u ap.; nox penakuueii Jlyauna B.B. O01mecTBO ¢ OrpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODAY; AxnoHepHoe obmectBo «M3natenscTBo «lIpocBemenue»

METOIUYECKUE MATEPUAJIBI 111 VUUTEJIA

1. O6mas metoanka ooyueHus xumuu B mkoie / P. I'. Ianosa, H. A. I'opogunosa, /1. FO. lo6potun u ap.; mox pen. P. I'. UBanosoit. — M.: [Ipoda, 2008. — 319 c.
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Kak monyunts MakcumainbHbiii 0ayut Ha EI'D: yueb. nmocodue / A. A. KaepuHa,

I'. H. Monuanoga, H. B. CBupunenkona, C. B. CraxanoBa. — M.: Uuremnekt-LieHTp,

2015. -216c.
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4. Epeirun J. I1., lHumkue E. A. MeToauka perienns 3ajad 1o XUMAH: yae0. mocodue s CTYISHTOB Tell. HH-TOB 10 Onoil. u xuMm. cretl. — M.: [lpocBemenue,
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HUDPOBLBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka LIOK



