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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEILHON MPOrpaMMbl CpPEIHEro OOIIEero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepaibHOM
rocyJaapcTBeHHOM obOpaszoBatenbHoM craHjgapte COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanust B Poccuiickoit ®expepauum Ha mnepuox a0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME eCTECTBEHHO-HAy4YHOro oOpa3zoBaHus ywamuxcs 10-11 xkmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX Au(depeHIInpoOBaHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOJUMYIO IS
ajanTaiyi UX K OBICTPO MEHSIOUIUMCS YCJIOBHSM KU3HU B COLIMYME, a TaKKe
Ui TIPOJIOJDKEHHs  OoOydeHHss B OpraHu3anusax npodecCHOHaIbLHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISETCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMMe mo XWMHM Ha3Hau€HHE TNpenMeTa «XUMHS» TMOTydaeT
noJpoOHYI0 HWHTEPHPETAUI0 B COOTBETCTBUM C OCHOBOIIOJIAralOIIUMHU
nonoxxkeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, CONep KaHMs,
pe3ynbTaToB OOy4eHUS M TPeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCSI CJIEIYIOIIME BBIIOJHSEMbIE MPOrPaAMMOM T10
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOANYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IENAX, COAEpXKaHWHU, OOIIel cTpaTeruu
oOydeHHs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npenIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpuBaeT
onpeiesieHHe: MPUHIMIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEIbHOCTH
U3y4yeHHus y4eOHOro Marepuaia, KOJIMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAX00B K (POPMUPOBAHUIO COAEPKATEIHBHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTEIbHBIX JOCTUXKEHUNU OOy4YarONIUXCS B



paMKax WTOTOBOHM aTTtecTanuu B (OpME EIUHOTO TOCYIapCTBEHHOTO
dK3aMeHa M0 XUMUHU.

[Tporpamma it yriryOa€HHOTO U3YICHHS] XUMHUH:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEPKaHUe, 00s13aTEIhHOE
JUISI M3YYCHHsI B paMKaX OTACIBHBIX Tpoduiield, mpeaycMaTpuBaeT
pacnpeneieHue M CTPYKTYPUPOBAHHE €ro II0 KiaccaMm, OCHOBHBIM
coJlep KaTelIbHBIM JIMHHUSIM/pa3ieiaM Kypca;

e 1a€T MPUMEPHOE pacIpeie/ieHne YIeOHOTO BPEMEHHU, PEKOMEHIYEMOTO
JUTSI U3yYEHUS OT/ICIBHBIX TEM;

e TIpeJIaracT MPUMEPHYIO IMOCIICIOBATEILHOCTh HW3YYCHUS YYCOHOTO
MaTepuaa ¢ y9¢TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e Ja€T METOAWYCCKYI0 WMHTEPIPETAIMI0 IIeJCH M 3ajJady  HM3ydeHUs
npeaMera Ha  yriyOJN€HHOM ypOBHE C YYE€TOM COBPEMEHHBIX
NPHOPUTETOB B CHUCTEME  CpeaHero  odOmero  oOpa3oBaHWS,
coJiepKaTeIbHOM  XapaKTePUCTUKHA  IUTAHHPYEMBIX  PE3yJbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHOW MPOTpamMMBbl CPEIHETr0 OOIIEero
o0Opa3oBaHus (JUYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), & TAKKE
C Y4Y€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHBIX JCHCTBUI
00y4aromerocsi o OCBOEHUIO COACPKaHuUs MPEeAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XHUMHUH IPETyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJICHHOW MPOrpaMMoOil 10 XUMHUU
oOsi3aTenlbHOM  (MHBApHAHTHOM) COCTABJSIONICH  conepykaHus  y4eOHOTo
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA OMNPEAENSThCs B COOTBETCTBHH  C
HaIpaBJICHHEM KOHKPETHOTO Mpoduisi 00ydeHus.

B cootBeTcTBUM ¢ KOHUenTyalbHbIMH TosnoxeHusmu PI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XAMHSI Ha YPOBHE YIUIYOJIEHHOTO W3yYCHHS HAMpaBlIeH Ha pPeaTu3aiuio
MPEEMCTBEHHOCTH C  TOCIEAYIONIMM AOTarloM TIOMYyYEHUS XAMHYECKOTO
oOpa3oBaHHS B paMKax HU3YYCHHS CIEIUATbHBIX €CTECTBCHHO-HAYYHBIX U
XAMHYECKUX  JUCHUIUIMH B By3aX HW  OpTraHM3aIUsSX  CPEIHEro
npodeccHoHabHOTO 00pa3oBaHus. B 3TONW CBSA3M H3y4YeHHE IIpeaMeTa
«XuMUS» OPUESHTUPOBAHO TMPEUMYIIECTBEHHO Ha PACHIMPECHHUE W YTIyOJieHue



TEOPETUYECKOM M MPAKTUYECKON MOATOTOBKH OOyYaromMXCs, BbIOpaBIINX
onpenenéHupli npoduib OOy4deHUs, B TOM 4YHCJIE€ C MEpPCIEKTUBOU
MOCJIEAYIOUIET0 TOJY4YeHHs] XHMHUYECKOr0 O0pa3oBaHHUS B OpraHM3alUsaX
npodeccuoHanbHoro oopazoBanus. Hapsny ¢ atum, B cBete TpedoBanuit ®I'OC
COO x maHupyeMbIM pe3ylibTaTaM OCBOEHUs (peaepalibHONW 00pa3oBaTeIbHON
MPOrpaMMbl CpPEeIHEro 00IIero 00pa3oBaHMs H3Y4YEHHUE MpeaMeTa «XHUMHUS»
OPUEHTUPOBAHO TAaK)XE€ Ha pEelIeHUWEe 3aJady BOCIUTAHUS U COLHUAIBHOIO
pa3BUTHs 00ydYarouuxcsi, Ha (OPMUPOBAHUE Yy HUX OOIIEHHTEIUICKTYaJIbHBIX
YMEHHI, YMEHUN palMoHAIM3alUu yueOHOTO TpyAa U 0000IIEHHBIX CIIOCOOOB
JEeSATENbHOCTH, UMEIOLIUX MEXKIMCUUILTMHAPHBINA, HAJIPEIMETHBIN XapakTep.

CocrapasiomuMu  npeaMera  «XUMHUS» Ha  YPOBHE  YIUIYOJIEHHOIO
U3YUEHHUs SBIISIOTCS YriyOn€HHbIE Kypehl - «Oprannyeckas Xumusi» u «Oo1mas
U HeopraHudeckas xumusi». I[lpu ompeneneHun MOAXOA0OB K OTOOpPY u
CTPYKTYPHOW OpraHu3alluu COJIEpKaHHUS ITHUX KYypCOB B MpOrpamMMme Mo XUMHUU
3a ocHoBy mpuHATHl nonoxkeHus GI'OC COO o paznuumsx 06a3o0BOro u
yriayOiaEHHOTO YPOBHEH U3YUECHHS MPEeIMETa.

OcHoBy cogepxkanus KypcoB «Opranuyeckass xumus» u «OOmas u
HEOpraHuyeckass XUMHS» COCTABISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHH, OTHOCSIINUXCS K 0a30BOMY YPOBHIO M3Y4YEHUS MpeaMera. JTa cuctema
3HAHUN MOJy4aeT ONPEACIEHHOE TEOPETUYECKOE JOIMOIHEHUE, MO3BOJISIOIIEE
OCO3HAHHO OCBOHUThH CYIIECTBEHHO OOJbIINi 00BEM  (PaKTOIOTMUYECKOTO
maTepuana. Tak, Ha yriayOJE€HHOM YpPOBHE HM3yUeHHs TpeaMera obecreueHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMYEHUS] O0bEMA 3HAHUW O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBAX UX COCMHEHUN HAa OCHOBE PACIIUPEHUS U YIriyOJieHus
IPEACTaBICHUN O CTPOCHHUH BEILIECTBA, XUMHUUECKOUN CBSI3U M 3aKOHOMEPHOCTX
IIPOTEKAHUS] PEAKUUH, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XHMHYECKOU
KHHETUKM W TEPMOAMHAMHUKU. VI3ydyeHHWe MepuoAMYecKoro 3akoHa U
[lepuoanueckoil  cUCTEMBl  XMMHMUYECKHMX  JJIEMEHTOB  OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMUYECKHX IPEJCTABICHUSAX O CTPOCHHH aToMa.
Xumudeckasi CBSI3b OOBSICHSIETCA C TOUKH 3PEHHS] YHEPreTUYECKUX MU3MEHEHH
pu €€ 00pa3oBaHUU U Pa3pyLIEHUH, a TAKXKE C TOUKU 3PEHUS MEXAHU3MOB €€
oOpazoBanusa. M3ydeHue TUNOB peakuuid JomosHsAeTcs (HOPMUPOBAHUEM
IIPEICTABICHNUN 00 3JIEKTPOXMUMHYECKUX MPOLECCAX U 3JIEKTPOJIN3E PacIlJIaBOB
U pacTBOpPOB BEUIECTB. B Kypce OpraHM4ecKod XHWMHHM IPU PACCMOTPEHUHU
PEaKIMOHHON CMOCOOHOCTHM COENMHEHUN ynensercss oco0oe BHUMAaHHUE



BoIlpocaM 00 DJJEKTPOHHBIX 3P (deKTax, O B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXAHU3MAaX PEaKIUN.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKaHUE KypCOB XUMUU
yriayOna€HHOrO YpPOBHS HM3Y4YEHHUS Ui KJIACCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpPY M XapakTep [ONOJHEHUH K oOIiei
CUCTEME MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIE MpeaAMEThl. Tak,
HallpuMep, B COJAEpXKAHUM TpeaMera Mg KIAcCOB XMMHMKO-(U3MYECKOrO
npoduiiss 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHThI Y4eOHOro Marepuaia 1o
oOmer xumuu. [lpy M3yuyeHMHM mnpenMeTra B JJAHHOM Cilydyae akIeHT Oyer
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsI MacChl M HHEPrUH, 3aKOHBI TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUU BEILIECTB U APYIOE.

B 10 e Bpems B coaepKaHUM MpeaMeTra s KJIacCOB XHMHUKO-
Oounonornyeckoro npoduiis O0NbIINKA YAeIbHBIA BeC OyAeT UMETh OpraHuYecKas
xumusi. B aTOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisi  Oojee
OOCTOSITENIBHOTO PAaCCMOTPEHHUS] XMMUYECKOW OpraHu3alui KIEeTKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIMUJIbI, OEIKH, YTIEBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIYKAT OCHOBOM MJISI M3Yy4YEHUS
CYLTHOCTH MpoIieccOoB (OTOCUHTE3A, IbIXaHHUS], TUIIEBAPEHUS.

B mnnane QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB IO3HAHHMS W OMNBITa MPAKTHYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHUN HU3Y4YCHHUE MpeaMeTa «XHUMHs» Ha YrIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXIMPEIMETHBIX CBS35X C YU€OHBIMU MPEAMETAMHU, BXOASAIINMU B
cocTaB  MpeaMeTHhIX  oOnacteii  «EcTecTBeHHO-HayuyHbIE  MPEAMETHI,
«Marematuka 1 nHpopMaTuka» u «PycCKui S3bIK U IUTEPATYpay.

[Ipu uzyyenun ydeOHOro mpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YPOBHE
TaKXke, KaKk Ha YpOBHE OCHOBHOTO M CpeaHero obmiero obpas3oBaHus (Ha
0a30BOM  ypOBHE), 3ajadeii  IEPBOCTCIICHHOM  3HAYUMOCTH  SIBIISICTCS
¢opMupoBaHHE OCHOB HAyKd XHMHH Kak OOJacTH  COBPEMEHHOIO
€CTECTBO3HAHUSA, IPAKTUYECKON JESITEIIbHOCTM YEJIOBEKa W OJHOr0 W3
KOMIIOHEHTOB MHUPOBOHM KyJbTYyphl. PemieHue 3Tod 3agaun Ha YyriayOJE€HHOM
YPOBHE W3Yy4YE€HUs MPEAMETA MPEAINO0JIaracT peaanu3altio TAKUX LeJlel, KaK:



e (QopMHpOBaHHE TMPEICTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUUA NPUPOJBLI, O MECTE
XUMUU B CHUCTEME €CTECTBEHHbIX HayK U €€ Beaylled pojd B
o0ecrie4eHUn YCTOWYMBOTO PpAa3BUTHS YEJIIOBEUECTBA: B PEIICHUU
poOJIeM PKOJIOTHYECKOM, SHEPTreTUUECKOM U MUIIEBON O€30MacHOCTH,
B Pa3BUTHUM MEAUIMHBI, CO3JaHUU HOBBIX MaTEpPUATIOB, HOBBIX
HCTOYHHUKOB SHEPTHH, B oOecrieueHu panMoHaIBLHOTO
PUPOJIONIONIH30BaHMS, B (DOPMUPOBAHMH MHPOBO33PEHUSI U OOIIEH
KyJbTypbl 4eJOBEKa, a TakKKe JKOJOTMUYECKH OOOCHOBAHHOIO
OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHON Cpeie;

e OCBOCHHE CHCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XHMHYCCKOU
COCTaBJISIOIIEH €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa:
dbyHIaMEHTaTbHBIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMECHHBIX
peACTaBICHUN O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHAX - aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKIIHi, O
XUMHUYECKOM PaBHOBECHH, PacTBOpax M JHUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MIPUHITUITIAX XUMHUUECKOTO IMPOU3BOJICTRA;

e (QopMmupoBaHHe y  OOyYAIOUIMXCS  OCO3HAHHOTO  ITOHUMAaHMUSI
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHWUU JJIs1 OOBSICHEHUS
KITFOUEBBIX HJICH W MpOoOJIeM COBPEMEHHON XUMUHU, IS OOBSICHEHUS U
IIPOTHO3UPOBAHUS  SBJICHUH, HWMCEKIOIIUX  E€CTECTBCHHO-HAYyUYHYIO
IPUPOJTy; TPAMOTHOTO peIIeHHus NPoOJeM, CBA3aHHBIX C XUMUCH,
IIPOTHO3UPOBAHUS, AaHAIW3a M OLEHKU C IIO3ULHH SKOJIOTHYECKOU
0€301MacHOCTH  TOCJCACTBUM  OBITOBOM W IIPOU3BOICTBEHHOU
JESATEILHOCTH YEJIOBEKA, CBSI3aHHOW C XHMMHUYECKUM IPOHM3BOJICTBOM,
UCITOJIb30BaHUEM U TTepepabOTKOM BEIECTB;

e yINIYOJICHHE TPEACTABICHUNA O HAydHBIX MeToAax ITO3HAHMS,
HEOOXOAUMBIX JUISI IPUOOPETCHHUS] YMEHUM OPHUEHTHPOBATHCS B MHPE
BEIICCTB U OOBICHEHUS XMMHUYECKHX SIBJICHHMH, HMMCIOIIUX MECTO B
MIPUPOJIC, B MPAKTUUECKOMN JESITEILHOCTA U TTOBCETHEBHOM KU3HMU.

B mnnane peanuzanuM MepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIIMX
(GYHKIHHI [IEJIOCTHON CHCTEMBI CPETHETO 00IIero oOpa3oBaHus IPH H3yICHUN
npeaMera «XuUMHS» Ha YIIYOJIEHHOM ypOBHE OCOOYIO aKTyallbHOCTH
MPUOOPETAIOT TaKUE eI U 3aJ1a4M, KaK:



e BOCIUTaHUE YOEXKIEHHOCTH B IO3HABAEMOCTU SIBICHUN MPHUPOIBI,
YBOXEHUS] K TMPOLECCYy TBOPYECTBA B O0JACTH TEOPETUUYECKUX U
MPUKJIAJAHBIX UCCIEIOBAHUM B XUMUU, (OPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIlMM K OOYYEHHMIO W TO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO M  CAMOBOCIHUTAHUIO HAa  OCHOBE  YCBOECHUS
001IeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE I[I03HABATEJNbHBIX HMHTEPECOB, HHTEJUIEKTYaJIbHBIX U
TBOPUYECKHX CHOCOOHOCTEH oOywarouiuxcsi, (QOpMUpPOBAHHE Yy HHUX
CO3HATEJILHOIO OTHOIIEHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY
o0pa3oBaHHI0O KaK YCIOBUIO YCIEIHONW Mpo(ecCHOHaNbHON U
OOIIECTBEHHOMN N1€ITebHOCTH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY
3JI0POBBIO M MOTPEOHOCTHU B 3I0POBOM 00pa3e >KU3HU;

e (opmupoBaHHe YMEHHMI M HaBBIKOB Pa3yMHOTO MPUPOJIONOIB30BAHMS,
pa3BUTHE  JKOJIOTMUECKOM  KYJIbTYpbl,  NPUOOpPETEHUE  OMbITa
0OIIECTBEHHO-TIOJIE3HON IKOJIOTMUYECKOU 1eATeTbHOCTH.

OO6miee 4YKMCIO YacoB, NPEAYCMOTPEHHBIX I M3Y4YeHHs XUMHUU Ha
yriay0JIeHHOM ypOBHE cpefiHero olmiero oopa3zoBanusi, cocrapisieT 204 4acos:
B 10 kmacce - 102 ygaca (3 gaca B Hemento), B 11 kimacce - 102 gaca (3 vaca B
HEJIEITIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

IIpenmer u 3HayeHWE OPraHUYECKOW XUMWH, [PEACTABICHUE O
MHOT000pa3uy OPraHuYECKUX COEAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
cocTosiHUA. BaneHTHble BO3MOXKHOCTH aToMa yriepoja. XuMuyecKkas CBs3b B
OpraHMYecKUX COEAMHEHMSIX. Tumbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yraepoaa. MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBA3M (OOMEHHBIM U
JOHOPHO-AKIENTOPHBIN). TUTBI TEpeKpbIBaHUS aTOMHBIX OpOMTaNeH, G- U T-
cBs3u. OnuHapHasi, [BOMHAs M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBsi3ei B
MOJIEKyJlaX OpraHuyeckux BemecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykieoduie u anekTpoduIe.

Teopust cTpoeHMs oOpraHudyeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHBIE MPEJACTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEAUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNbl  pa3iMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Buael wu3omepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. ODJEKTPOHHBIE 3(PGEKThl B MOJEKylIaX OPraHUYECKHX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBHUAJIbHBIE Ha3BaHUS OTIEIBHBIX IIPEACTABUTEIICH.

OcobeHHocTH 1 KIaccuUKaIMs OpraHuYecKux peakiuuii. OKUCITUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAJIBHBIE METOJAbl HW3YUYEHUsS BEIIECTB M UX IPEBPALLECHUN:
O3HaKOMJIEHME ¢ OOpa3llaMHM OpPraHMYEeCKHX BEIIECTB W MaTepHajaMU Ha HX
OCHOBE, OMBITHl 0 MPEBPAIIEHUIO OPraHMYECKUX BELIECTB IPU HArpeBaHUU
(nnaBneHue, oOyrivMBaHUE M TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpraHUYECKUX BEILECTB.

YrieBogopoasl.



Ankanbl. 'oMonoruueckuit psij ankaHoB, o01as Gopmyiia, HOMEHKIATypa
1 U30MEPUS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKaHOB,
sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. Dusnueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA alIKaHOB: PEAKIIMH 3aMEICHUs, W30MEpU3allUH,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaKIui paJuKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTydeHUsI M1 TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OO6mas  ¢opmyna, HOMEHKIATypa U H30MEpHS.
OCOOEHHOCTH CTPOCHUS W XUMHUYECKHX CBOMCTB MaybIX (IUKJIOMPOIIAH,
MUKJIOOYyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKJIOATKAHOB.
Cnioco0Obl MOTy4eHHs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['oMonoruueckuid  psii  ajmkeHoB, oOmas  ¢gopmyia,
HOMEHKJIaTypa. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHE MOJICKYI
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTaneill yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBa AaJKEHOB. XHMHUYECKHE CBOICTBA: pEAKUUH NPUCOECAUHEHUS,
3aMEUIEHU B O-II0JI0)KEHUE MIPU JBOMHOM CBSI3U, MOJIUMEPU3ALUU U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBEHHBIE pEakIUM Ha JIBOMHYHO CBS3b.
CriocoObl oSTy4eHUs U IPUMEHEHUE aJIKEHOB.

AJKaMEeHBl. Knaccuduxanus aJKaJuEHOB (conpsik€HHBIE,
U30JIMPOBAHHBIC, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS H
XUMHUYECKHX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTy4YeHUs: U MPUMEHEHUE
aJKaJIMEHOB.

Anxunbl.  ['omonmoruueckwii  psija = ankuHOB,  oOmias  dopmyna,
HOMEHKJIaTypa M H30MEpHUsS. ODJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT ~QJKWHOB, SP-TUOpHIM3AIMS aTOMHBIX OpOHWTaleld  yriaepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOEANHEHUS, AUMEpPU3AMU WU TpUMEpHU3aluH, OKucieHus. KuciaotHble
CBOWCTBAa AQJIIKMHOB, MMEIOIINX KOHUEBYK) TpPOWHYI CBA3b. KauecTBeHHbIE
peakiuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYYCHHS M MPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yrieBoJopobl (apeHbl). ['oMoNOrnyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE MOJIeKynbl OeH3ona. PDusnyeckue CBONCTBA
apeHoB. XMMHUUYECKUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEeIIeHUs



B OE€H30JIbHOM KOJIbIIE U YTJIEBOJAOPOJHOM pajuKaje, peakluu MpucoeIUHEHMS,
OKHCJIEHHEe romoyioroB OeH3ona. IlpencraBieHne 00 OpUEHTUPYIOLIEM
JNEUCTBUU 3aMecTUTeNIed B OEH30JIbBHOM KOJIbLIE Ha NpPHUMEpPE aAJTKHIbHBIX
paanKaioB, KapOOKCHMIBHOU, THIPOKCHIIBHOW, aMUHO- U HUTPOTPYMIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctuposa. CrnocoObl MOTyYEHUs! U IPUMEHEHUE apOMAaTUUYECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii  ra3. IlomytHeie HedTsHble TrTa3pl. Heptsr u eé
npoucxoxaeHue. KaMeHHbli yroib ¥ NpoAyKThl ero nepepabotku. CrocoObl
nepepaboTku He(TU: MEepPEeroHka, KPeKUHTr (TepMUYECKHM, KaTaIUTHUYECKHl),
pudopmunr, nuponus. IIpoaykrsl nepepaOoTku HedTH, WX NPUMEHEHHE B
IPOMBIILJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXY Pa3IMUYHBIMU KJIACCaMU yTJI€BOI0OPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOreHIPOU3BOJIHBIX YIIIEBOAOPOAOB. Peakiuu
3aMeIleHHs] TajoreHa Ha THAPOKCOTPYNNY, HUTPOTrPyIIy, UHAHOTPYIIY,
amuHorpymmy. JleficTBue Ha TrajaoreHnpoU3BOAHBIE BOAHOTO M CHUPTOBOTO
pacTtBopa miénoun. BzaumoaeiicTBue nUranoreHaIKaHOB ¢ MarHUEM M IIMHKOM.
[lonsiTHE O  METAUIOOPraHMYECKUX  COeQUHEHMsX.  Vcmonb3oBaHue
raJIOTeHNPOU3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHWYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M WX IPEBPAILCHHIA:
u3ydeHne  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KauyeCTBEHHBIX PEAKIUI YTIIEBOJOPOAOB PA3IUYHBIX KJIACCOB (0OECIIBEUMBAHUE
OpOMHOW WJIM MOJHOM BOJIbI, pacTBOpa MEpMaHTaHaTa Kallvs, B3aMMOJICHCTBHE
aleTWJIeHa ¢ aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHEe yriepojia U BOAOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJyUYCHHE
STUJIEHA U U3YYEHHE €ro CBOMCTB, O3HaAKOMIIEHUE ¢ KoJuleKuusamu «Hedte» u
«Yromp», ¢ oOpa3maMM IUIACTMAacC, Kay4yKOB W PpE3HHBI, MOJEIMPOBAHUE
MOJIEKYJI YTJI€BOJIOPOI0B U TAJIOT€HIIPOM3BOHBIX YTIEBOIOPOIOB.

Kuciaopoacoaep:xamue oprannyecKue coeIMHEeHHUsl.

IIpenensHble onHOaTOMHBIE cnUpThl. CTpoeHHME MOJIEKYyd (Ha IpUMeEpe
MeTaHoJa W 3TaHona). ['omomornueckuit psan, obmas ¢opmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIUPTOB. BOMOpPOAHBIE CBSI3M MEXKIY MOJIEKYJaMU CIUPTOB.
XVMMHUYECKHE CBOMCTBA: pPEAKUUU 3aMEIIEHUs, JAETUApaTalliH, OKHUCIICHMS,
B3aMMOJIEUCTBHE C OPraHMYECKMMH M  HEOPraHMYECKUMH  KHUCIOTAMHM.
KauecTtBeHHass peakuusi Ha OJHOATOMHBIE CHUPTHL. JleiicTBME »3TaHONIA U



METaHOJIa Ha oOpraHu3M 4eyoBeka. CnocoObl NOMy4YeHUS W NPHUMEHEHHE
OJIHOAQTOMHBIX CITUPTOB.

[IpocTeie 3dupsl, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (HUZUUECKUX
A XUMUYECKUX CBOWCTB.

MHOroaroMHbl€ COUPTHI - ATWICHIVIMKOIb U riaulepuH. dusznueckue u
XUMHUYECKHE  CBOMCTBA:  pEaKUUMU  3aMEIICHUs,  B3aUMOJAECHUCTBUE  C
OpPraHMYeCKUMUA W HEOPraHUYECKMMHU KHUCJIOTaMM, KAYECTBEHHAsl pEaKIUsl Ha
MHOrOaTOMHbIe  cnupThl.  lIpeacraBieHne O  MEXaHU3ME  peakUUi
HykjeopuabHOro 3amenieHus. JlefictBue Ha opraHusMm uesnoBeka. CriocoObl
MOJIYYEHUSI U IPUMEHEHUE MHOT'OATOMHBIX CITUPTOB.

®eHon. CTpoeHUE MOJICKYJIbl, B3aMMHOE BIIMSHUE THAPOKCOTPYIINBI U
O0eH30pHOTO sipa. Dusznueckue cBoicTBa PpeHona. OCOOEHHOCTH XUMUYECKUX
cBoiictB (penosa. KauectBeHHnole peakuuu Ha ¢eHosn. ToxkcuuHOCTh (peHona.
Crnioco0s1 nosrydeHust 1 mpuMeHeHue ¢penosna. GenondopmanbaeruaHas cMoJa.

KapOoHunbHble CcOeIUHEHUS] - aNbJACTUJIBI W KETOHBI. ODJIEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJOTHYEcKHEe Psabl aldbJACTHIOB U
KETOHOB, 0011as GopMyIia, U30MepHUsl 1 HOMEHKIaTypa. OU3N4ecKue CBOMCTBA
aJIbJETUIOB M KETOHOB. XHMHMYECKHE CBOWCTBAa aJIbJACTHAOB U KETOHOB:
peakuuu npucoequHeHuss. OKUCICHUE allbJAETUA0B, KAYECTBEHHBIE PEAKIMU Ha
anpaeruapl. CriocoObl OJIYYeHHUS U IPUMEHEHHUE aIbJET 0B U KETOHOB.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHCJIOTHL. (OCOOEHHOCTH
CTPOCHHS MOJICKYJI KapOOHOBBIX KHCIOT. M3omepus u HOMEHKIaTypa.
®dusnyecKkue CBOWCTBA OJHOOCHOBHBIX IIPEACIBHBIX KapOOHOBBIX KHCJIOT.
Bonoponnbie cBsI3u MeXAy MOJEKyJaMH KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIC CBOMCTBA, peaKIus dTepuPUKaINK, PEaKIuU C YIaCTHEM
YTIICBOIOPOIHOTO pajukana. OCoOEHHOCTH CBOWCTB MYpPaBBbHHON KHCJIOTHI.
[TonsiTHE © TPOMBBOAHBIX KAapOOHOBBIX KHCJIOT — CJIOXKHBIX ddHpax.
MHoroo6pa3ue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoOMaTHUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,
TUAPOKCUKAPOOHOBBIX KHCIOT. IIpencraBuTenn BhICIIMX KapOOHOBBIX KHCIIOT:
CT€apUHOBAasA, MATBMUTUHOBAS, OJICUHOBAS, JIUHOEBASA, JUHOJEHOBASI KUCIOTHI.
CriocoObI TOTy4YeHHUS U MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Cnoxnbie 3¢upsl. ['oMonornueckuit psa, odmas Gopmysa, u3oMepus U
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IEJIOYHOU Cpeie.



Kupsi. Ctpoenue, puznyeckre 1 XUMUYECKUE CBONCTBA JKUPOB: TUIPOJIU3
B KUCJOW M mienouHoi cpeae. OCOOEHHOCTH CBOICTB >KHUPOB, COAECPIKAIIMX
OCTATKH HEMPEAEIbHBIX )KUPHBIX KACIOT. JKUPBI B IPUPOJE.

MBbUT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepucTuka yrieBojoB. Knaccudukamnus yrieBoao (MOHO-,
Iu- W ToiMcaxapuibl). MoHocaxapuabl: TIIOKO3a, (PYyKTO3a, Trajakrosa,
pubo3a, aezoxkcupub03a. PU3NYECKHE CBOMCTBA M HAXOXKJIECHHUE B IMPUPOJIE.
dorocuHTe3. XMMHUYECKHE CBOMCTBA TIJIIOKO3bl: PEAKIUU C YYaCTHEM
CIIUPTOBBIX M QIBbJACTHIHOW TPYIMI, CIUPTOBOE W MOJOYHOKHUCIOE OPOKEHHUE.
[IpuMmeHeHne TIIOKO3bl, €€ 3HAYeHUE B JKU3HEACATEIIbHOCTH OpraHu3Ma.
Jucaxapuasl: caxapo3a, MajbTO3a U Jakro3a. BoccraHaBinuBarolmue u
HEBOCCTaHABJIMBAIOIINE Aucaxapuibl. ['uaponus aucaxapunos. HaxoxaeHue B
npupojae U npumeHenue. llomucaxapuapl: Kpaxmal, TJIMKOTE€H W IEJUIH0JI03a.
CtpoeHne MakpoMOJIEKYJ Kpaxmaya, TJIMKOT€Ha W UEeJUI0Ji03bl. Dusnueckue
CBOWMCTBA KpaxMalla M ULEJUIIOJNIO3bl. XHMMHUYECKHE CBOMCTBAa Kpaxmana:
TUJPOJIN3, KAYeCTBEHHAs peakiusi ¢ HMOJAOM. XHMHYECKHUE CBOMCTBA
HEJUTIONO3bI:  TUIIPONU3, TModydeHue »HGupoB 1ewtono3sl. [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TATHBIN MIEINK).

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
pPacTBOPUMOCTh Pa3JIMYHBIX CIMPTOB B BOJE, B3aMMOJICHCTBUE HTAaHOJA C
HAaTPUEM, OKHUCJIIEHUE STHJIOBOTO CIHpPTa B albJAETH] HAa pAacKaJIEHHON MeITHOU
IPOBOJIOKE, OKHUCJIEHHE 3THJIOBOIO CHUPTAa IUXPOMATOM Kaius (BO3MOYKHO
UCIIOJIb30BAHUE BUIACOMATEPHUAJIOB), KAYECTBEHHBIE PEAKIIMU Ha aJIbJIETUIIBI (C
ruapokcuaoM nuammuHcepeOpa(l) u  rumpokcumom  wmeau(Il)), peakius
rmiepuHa ¢ ruapokcugoM  Meau(ll), xuMuyeckue CBOWMCTBa pacTtBopa
YKCYCHOM KHCIIOTBI, B3aMMOJECHCTBUE pPACTBOpPA TIJIOKO3bI C THUIAPOKCUAOM
Menu(Il), B3aumoneiicTBUe Kpaxmajia ¢ MOJIOM, PEIICHHE HKCHEPUMEHTATbHBIX
3amay mo temaMm «CrupTtel U QeHonb», «KapOoHoBbie KuUCTOTHL. CIlOXKHBIC
3(UPBIY.

A3oTcoaepskalie OpraHuyecKue CoeJMHeHusl.

AMUHBI - OpraHM4yecKkhe TMpOU3BOAHBICE aMMmuaka. Kriaccudukamms
aMUHOB: anudaTuyecKue W apoOMaTUYECKue; TMEepBUYHbIC, BTOPHUYHBIE U
Tpetnunbie. CTpoeHue MOJEeKy, obmas GhopMyna, n30Mepusi, HOMCHKJIATYpa U
¢usnueckre CBOWCTBA. XUMHUYECKOE CBOWCTBA ann(aTHUECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aIKUIMPOBAHUE, B3aUMOJCHUCTBHE MEPBUYHBIX aMUHOB C
a30TUCTOM KUCH0TON. COJIi AJIKUITAMMOHUSL.



AHWIIMH - TpPEeJCTaBUTENIb aMUHOB apoMatuueckoro psiaa. CrpoeHue
aHuiauHA. B3amMHOe BIUAHME Tpynn aTOMOB B MOJICKYJIE aHWJIMHA.
Oco0eHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA. KadecTBeHHbIE peakuuu Ha
anunuH. CrnocoObl MOJydeHHs] M TpUMEHEHHE alu(aTUYeCcKuX aMHUHOB.
[TonyueHnne aHwIMHA U3 HUTPOOEH30JIA.

AmMuHokucnoTel. Homenkiarypa u uzomepusi. OTienbHbIE PEICTaBUTETN
0-aMUHOKUCIIOT: TJIMIUMH, ajaHuH. Ousuueckue CBOWCTBA aMHUHOKHUCIIOT.
XUMHUYECKHE CBOWCTBA aMUHOKHCIOT Kak aM(pOTEPHBIX OpPraHUuYECKHUX
COCIMHEHUMN, peaklusl IMOJUKOHJCHCAIMU, OOpa3oBaHWE TENTUIHOW CBS3U.
buonorndeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITHUIOB.

benku xak npupoansie nonumepsl. [lepBuyHasi, BTOpUYHAsT U TPETUUHAs
CTpYKTypa OenkoB. XUMHUUECKHE CBONCTBA OEIKOB: THUAPOJIU3, JEHATypalusi,
KaueCTBEHHBIC PEaKIIUU Ha OCJIKH.

DOKCIEPUMEHTAJIBHBIE METOAbl M3YUYCHHUS BEIIECTB M WX IPEBpaIICHUMN:
pacTBopeHUEe OCJIIKOB B BOJE, J€HATypalus OCIKOB NMPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€lKH, peIIeHHe OHKCIEPUMEHTAIBHBIX 33Jlad MO0 TeMaM
«A3oTcoaepkalllue  OpraHuveckue  coeauHeHus’» U «Pacno3HaBaHue
OpPraHUYECKUX COCTUHEHUIN».

BricokomoJieKyJIIpHBbIE COeIMHEHUS.

OCHOBHbIE TOHATUS XHMHUHU  BBICOKOMOJIEKYJISIDHBIX ~ COEIUHEHHI:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUH, CPETHSS
MosieKyJsipHass Macca. OCHOBHBIE METOJAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHSL.

[Tonumepnbie Matepuanbl. IlmacTmacchl (MOJUATUIIEH, MOJUIIPONUIIEH,
NOJIMBUHWIIXJIOPUI, TIOJUCTUPOJ, MOJIUMETHIMETAKPHUIAT, TOTUKApOOHATHI,
noymdTUIIeHTepedTanar). Ytunusamnus u nepepadoTka miacTUuka.

DnactoMepbl:  HATypalbHbIA  KaydyyK, CHUHTETHYECKHE  Kay4yKu
(OyTagreHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJONOK, IIEPCThb, IIENK), HCKYCCTBEHHbIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KAIPOH U JIABCaH).

[Tonumepsl CHELHATBHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPONPOBOAIINE MTOTUMEPHI, OHOpa3iiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
O3HAKOMJICHHME C o0pa3llaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJacT™Macc, KaydyKOB, PpEIICHUE OSKCIEPUMEHTAIBHBIX 3ajlad MO0 TeMe
«Pacrno3HaBaHue 1J1acTMAacC U BOJIOKOHY.



Pacuérnsbie 3anaun.

Haxoxxnenune monekyasipHOW (HOPMYJIbI OPTaHHYECKOTO COSAMHCHHS TIO0
MacCOBBIM JIOJISIM  3JIEMEHTOB, BXONSAIIMX B €0 COCTaB, HAXOXICHHUEC
MOJIEKYISIpHON (OPMysIBl OPraHUYECKOr0 COEIUHEHHS Mo Macce (00BEMY)
MPOJIYKTOB CropaHusi, MO0 KOJMWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakUi W/WIM UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOPMYIIBI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MIOJTYYCHHUS, ONpPEICICHUE JOIU BBIXOJIa MPOIYKTA PEAKIUU OT TCOPETUUYCCKU
BO3MOYKHOTO.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H TMPU HM3YyYCHUHW OPTaHHUYECKOU
xuMud B 10 Kiacce OCYIIECTBISICTCS 4Yepe3 MCIOJb30BaHHE KaK OOIIUX
€CTCCTBEHHO-HAYYHBIX IOHATUH, TaK W TOHITHHA, NMPUHATBHIX B OTACIIBbHBIX
npeIMeTax eCTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukaius, HaOIIoACHHE,
U3MEpEeHHE, YIKCIIEPUMEHT, MOJIE)Ib, MOJICTTUPOBAHHE.

®dwus3uka: MaTepus, aToM, OJJIGKTPOH, IPOTOH, HEHUTPOH, MOJEKYyIa,
DHEPreTHYECKU YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (U3NYCCKUE BEIIMYUHBI, CAMHUIBI U3MEPEHUs, CKOPOCTh, YHEPIHS,
macca.

buonorus: kierka, opraHusM, 3KOCHUCTEMa, Owocdepa, MeTaboH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA U TreTepoTPOdHBIN TUIT MMUTAHKS, OpOXKEHHUE,
doTocuHTE3, IBIXaHWE, OCJIKH, YTIJICBOIBI, KHPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLITUBO.

TexHonorusi: MHUIIEBbIE TPOIAYKTHI, OCHOBBI PAIMOHAJIBLHOTO IHTAHMS,
MOIOIINE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMETa «XUMHUS» HA YPOBHE CPEIHETO
oOmrero oOpa3oBaHUs BBIJICJICHBI CJIEAYIONINE COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CAMOOINPEACIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPHUHATHIMH B OOIIECTBE TIpaBUJIaMU U  HOPMaMH
MOBEJICHUS; HAIMUNE TTPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPhI; CIOCOOHOCTH
CTaBUTH IICJTH ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKOW JEATETbHOCTH
oOy4Jaromuxcs B MPOIIecCce peaau3aini 00pa3oBaTeIbHON IeTEIHbHOCTH.

JIN4HOCTHBIE pE3yNbTaThl OCBOEHHS IMpeaMeTra «XUMHS» OTPAKAKOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3aliui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX KOHCTUTYIIHMOHHBIX TpaB U
00513aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTECUYECTBECHHOMN XMMUH;



YBaXXEHUSI K MPOIIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUJIOKEHUS] XUMHWHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar
JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

UHTEpECa U TO3HABATEIBHBIX MOTHBOB B TMOJYYEHUHU M TMOCIECAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHHMBAaTh CHUTYyallud, CBA3aHHbIE C XUMHYECKUMU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE W MOCTYIKHA CBOUX TOBApHIIEH C
MO3UIIMA HPABCTBEHHBIX W TIPAaBOBBIX HOPM M € YYETOM OCO3HAHUS
ITOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHMUS IIEHHOCTEeW 3J0poBOoro M Oe3omacHoro olpasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUsT TpaBmJI 0€30MacHOTO OOpAIllCHHS C BEIIeCTBAaMU B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU JESATEIBHOCTH;

NOHMMAHUSI LEHHOCTH TMpPaBWJI WHIWBUAYAJbHOIO M KOJUIEKTUBHOIO
0e30macHOro0 TMOBEACHUS B CUTYyalUSIX, YIPOXKAIOMUX 3J0POBBI0 M KU3HU
JIIO/eH;

OCO3HAHUS  MOCJHEACTBUM W HENPUATHUS  BPEIHBIX  MPUBBIUEK
(ymoTpeOeHus anKoroisi, HAPKOTUKOB, KYpEHUs);

D) TPY/10OBOI0 BOCIIUTAHMSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj1ad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyYEeHHIO Tpodeccril pa3nuyHOro poja, B
TOM YHCJIE€ HA OCHOBE MIPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUSI K TpyAy, JIOIIM Tpylda U pe3yiabTatam TpYyIdOBOH
NEeATEeNIbHOCTH;



FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYaJbHOW TpPacKTOPUU
oOpazoBanus, Oyayueld npodeccuu U peaau3aiuid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
U oTpedHOoCTEN 00111eCTBA;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTMUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOJE KaK MCTOYHUKY
CYyILIECTBOBAHHMS )KU3HH HA 3€MIIE;

MOHUMaHUsSI TJIO0AJTFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH WCIOIB30BaHUS JIOCTHKEHUNU XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOIOTIOIE30BAHNS;

AKTUBHOTO HEMPUSTHS JCHCTBHUM, NPUHOCIIINX BpEl OKPYXKaIOIIEH
PUPOTHON cpejie, YMEHUSI IPOTrHO3UPOBATH HEOJATONPUITHBIC YKOJIOTUUECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJU4MS  Pa3BUTOTO  AKOJOTMYECKOTO  MBIIUICHHS, OKOJOTHYECKOM
KyJbTYpBI, OIbITA JEATCIIBHOCTH JKOJOTUYECKOW HAIpaBICeHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TIO3HABATEJIbHON, KOMMYHUKATUBHOW 1 COIMAJIBHOM
IpaKkTUKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TMPOTHUBOCTOSATH HJICOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOIO MO3HAHMS

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHOW MPAKTHKH,

MOHUMAaHUs CHEeIUUKA XUMHUU KaK HayKH, OCO3HaHMs €€ poJid B
dbopMuUpPOBaHUYN PAIMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBICHUS 00 OKpYKAIOIeM MUPE KaK O €IMHCTBE IPHUPOJILI U YEIOBEKA, B
MO3HAHWU TPUPOJTHBIX 3aKOHOMEPHOCTEH W PEIIEHHWU MPOoOJEeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHUU JUIsl COBPEMEHHOMU
UMBWIN3aLUK: B €€ T'yMaHUCTUYECKOW HANpPaBICHHOCTH M BaXXHOW pOJIA B
CO37aHUM HOBOW 0a3bl MaTepHAIbHON KYJIbTYPHI, B PEHICHUU TI0OATBHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBOH W  DJKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIUIIUHBI,
00€eCIeueHNH YCIOBUM YCIICIITHOTO TPYIa M AKOJIOTHYECKU KOM(OPTHON KU3HU
Ka)kJI0TO YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHUMAHHUSI CYIUIHOCTH METOIO0B
MO3HAHUS, HCMOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU



UCIIOJIb30BaTh MOJydYaeMble 3HAHUA JUIsl aHAIM3a U OOBSICHEHHS SIBICHHIA
OKPYKAaIOLIEr0o MHpa M MPOUCXOMAIINX B HEM HM3MECHEHHUH, YMEHHs J€JaTh
00OCHOBaHHbIE 3aKJIIOUEHUS HA OCHOBE HAy4YHbIX (AKTOB MU HMMEIOIIMXCS
JAHHBIX C LIEJIBIO MTOJYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIONb30BaTh XUMHUYECKUE 3HAHUS s
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO, UCCIIEA0BATENBCKON €SI TENBHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTM K HENPEPHIBHOMY 0Opa3oOBaHHMIO U
caM000pa30oBaHUIO0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUI MO XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K  OCOOGHHOCTAM  Tpyla B  pa3nuyHbiXx  cdepax
npodeccuoHaIbHOU 1eATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3ysIbTaThl OCBOSHHS MPOrpaMMbl MO0 XUMHHU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HauMMble s (GOPMHpPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCSA
MEXIUCUUTUINHAPHBIE (MeXTpeaMETHBIE) oO1IIeHayYHbIe HOHSATHUS,
OTpakarolue IIeJIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHEIU(UKY METO/IOB
MO3HAHUS, HCMOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
DHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAOMIOJCHHE, W3MEpEHUE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNIbHBIE,
KOMMYHUKaTUBHBIC, PETYJISTUBHbBIE), oOecrneunBapmue (HOpMHUPOBAHUE
(GYHKIIMOHAIBHON TPAaMOTHOCTH M COLMATLHON KOMIETSHITUN O0yJarOIINXCS;

CIIOCOOHOCTH 00 yJaroIImxcs UCIIOJIB30BaTh OCBOCHHBIE
MEXKIUCUMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbBIC
y4eOHbIe IeUCTBUS B IO3HABATEIHLHOMN M COIMATILHOM MpPaKTHUKE.

MeranpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA W  PETYISTHBHBIMHU
JNEUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LN ACATEILHOCTH, 3ajlaBasi MmapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTb PE3YJbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMHU
LEISIMU,

UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHHUS
BBIJICJISITh XapaKTEepPHbIC MPU3HAKU TOHITUN U yCTAaHABIUBATH UX B3aWMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PaKTOB
Y SIBJICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIIMBATh TPUYMHHO-CJIEJCTBEHHBIC CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PacCMaTpPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  MPOILIECCE  TMO3HAHMUS  MCIOIB3YyEeMble B XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPeoOpa3oBBHIBaTh  MOJICIIbHBIC
IpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIUM — TMPU PEIICHUH YUEOHBIX
MO3HABATEJILHBIX M MPAKTUYECKUX 3a7ay, NMPUMEHATh HAa3BaHHBIC MOJEIbHBIC
MPEJCTABJICHUS JIJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
Y XMMUYECKHUX PEaKIH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE T1eHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HaAYYHOT'O MO3HAHUS BEUIECTB U XMMUUYECKUX
peaKIuu;

dbopMmynupoBaTh IETM M 3a7a4d  KWCCJICIOBAHUS, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIE BOMIPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBHI JUII (POPMHUPOBAHUSI THITOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUIA;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIbHOTO TUIAHUPOBAHUA M IPOBEACHUS
YYEHUUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOII0aaTh 3a
XOJIOM TMpOIlecca, CaMOCTOSITEIbHO  IMPOTHO3MPOBAaTH €ro  Pe3yJbTar,
dbopmynupoBaTh O0O0OOIIECHHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3yJbTaTOB UCCIEAOBAHUS, COCTABIATH 00OOCHOBAHHBIM OTUET O MPOACIAHHOU
pabore;



NpUOOpETaTh OMNBIT YYEHUYECKOM HCCIEA0BATENbCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBLHOMY
IIOUCKY METOJIOB PEUICHUS IPAKTUYECKUX 3a7ad, NPUMEHEHUIO PA3JIUYHBIX
METOJI0B [IO3HAHUS.

3) pabora ¢ nunpopMmaumeii:

OpUEHTUPOBATHCS B PpA3JIMYHBIX HCTOYHHUKAX HHGOpManuu (Hay4dHO-
NOMyJsipHasl JIUTepaTypa XHMHUYECKOrO COAEp>KaHus, CIpaBOYHbIE MMOCOOMUS,
pecypcel HTepHeTa), aHanu3upoBaTh UHPOPMALIMIO Pa3IUYHBIX BUJIOB U (PopM
IIPEACTABIICHNS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 51
HEIPOTUBOPEUYUBOCTb;

(bopMynHpOBaThH 3aNPOCHl U MPUMEHSTh PA3JIUYHbIE METO/IbI ITPH TTOUCKE U
orOope HHpOpMaLUU, HEOOXOAMMOW JJisi BBINOJHEHHS Y4eOHBIX 3aaad
OIPEAEIIEHHOIO TUIIA;

npUOOpPETaTh OMBIT MCHOJIB30BaHMS MH(DOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSATEJILHO ~ BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
UHpOpMAaIH (CXEMBbI, TpapuKH, IUarpaMMbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCMOJIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpelIcTBa IMpu padboTe ¢
XUMHUYECKON uH(pOpManueil: NpUMEHATh MEXIpPEAMETHblE ((pU3nYecKue u
MaTeMaTUYeCKUe) 3HAKM U CHMBOJbBI,  (GoOpMyilbl,  aOOpeBHUATypHl,
HOMEHKIIATYpY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaJIbHbIE YUeOHbIe 1eificTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/IaeMON TEMBI B XOJI€ THAJIOTa
W/WJIN TUCKYCCHH, BHICKA3bIBATh UCH, (OPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHUS ITPEJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALMEN PE3YyJIbTATOB MMO3HABATEIBHON JAESITEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIW COBMECTHO CO CBEPCTHUKAMH MPH
BBIIIOJTHEHUHM XUMHMYECKOTO DJKCIIEPUMEHTa, MPaKTUUYECKOM paldoThl 1O
HCCJICIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pEAIM3AIMU YYEOHOTO MPOCKTA,
u (opMynupoBaTh BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIIECIOBAaHUN
MyTEM COTJIACOBAHUS MO3UIUN B X0JI€ OOCYKICHHUS 1 0OMEHA MHEHUSMHU.



PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

CaMOCTOSITEIbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO II03HABATEIBHYIO
HNEATEIbHOCTh, Ompeneias €€ Lenu U 3a4ayd, KOHTPOIUPOBATH U II0 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii alroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ }exTuBHBIN cnocod MX pelleHdus ¢ Y4€TOM MOJYYEeHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JI€ITEIbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATHI

[IpenqmeTHble  pe3ynbTaThl OCBOEHUS TMpPOTrpaMMbl 10 XUMHUU Ha
yriayOiaEéHHOM ypOBHE Ha YPOBHE CpEeJHEro 001iero oOpa3oBaHHs BKIIOYAIOT
crenududeckue A yaeOHOTO npeaMeTa «XUMUs» HaydHbIe 3HAHUS, YMEHUS U
CIoCOOBI ICMCTBHUI 1O OCBOCHHIO, UHTEPIPETALMUA U TPEOOPa30BAHUIO 3HAHUM,
BUJIbI JICSITEIbHOCTH IO TIOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YUEOHBIX CUTYalUsIX, @ TAKXKE B PEATbHBIX KU3HEHHBIX CUTYAIUsX,
CBSA3aHHBIX C XWMHeH. B mporpamme mo XMMHHM TpPEIMETHBIE PE3YJIbTaThl
NpEe/ICTABIIEHBI 110 TOJaM U3Y4YEeHHUSI.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUI: O MECTE M 3HAUYCHWU OPTaHUYECKOUN
XMMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ poyid B 00€CIeUeHUN YCTONYUBOTO
Pa3BHUTHI YEJIOBEUECTBA B PEIICHUHU MPOOIEM IKOJIOTHUECKON, IHEPTETUIECKOM
W TNHIeBOH O€30MacHOCTH, B PA3BUTUM MEAWIMHBI, CO3aHUA HOBBIX
MaTepHalioB, HOBBIX HMCTOYHUKOB HDHEPTrUU, B OOECIEYECHUH PalMOHAIBHOTO
MIPUPOAOIIONB30BaHUSA, B (DOPMUPOBAHUH MHUPOBO33PEHHSI M OOIIEH KYJIbTYpHI
YelioBeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CPELIE;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolINe TOHATUS - XUMHUYECKHH D3JIEMEHT, aTtoM, SJIpo U
2JICKTPOHHAs 000JI0YKa aroma, s-, P-, d-aTOMHBIE OpOWTAa M, OCHOBHOE W



BO30Y)X/IEHHOE COCTOSIHUSA aroMma, TMOpuau3alus aTOMHBIX OpOMTasIei, WOH,
MOJIEKYJa, BaJE€HTHOCTb, JJEKTPOOTPUIATEIBLHOCTh, CTEIEHb OKHUCIICHHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIM 00BEM, yriaepoaHbIid
ckeneT, (yHKUMOHAJIbHAs TpYINa, pagukal, CTPYKTYpHbIE (OpPMYJIbI
(pa3BépHyThle, COKpall€HHbIE, CKEJETHbIE), H30MEpUs CTPYKTypHas U
MPOCTpPaHCTBEHHAs (F€OMETpUYeCcKas, ONTHYECKasi), U30MEPhI, TOMOJOTUYECKUN
ps, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJI- U a30TCOAEPIKAIE OPraHUYECKUE
COEIMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs;, TeOopuHU, 3aKoHbl (mepuoamdeckuii 3akoH JI. M. MeHneneena,
TEOpHs CTPOECHUS OpraHndeckux Beniects A. M. bytnepoBa, 3aKk0H cOXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPIUU MPU XUMUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMHH,
MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHMS NPUYMHHOCTH U
CUCTEMHOCTH XHWMHWYECKUX SABJEHUN; MPEACTABICHUS O MEXaHHM3Max
XUMUYECKHUX peakiui, TEPMOJANHAMHUYECKUX " KHHETUYECKUX
3aKOHOMEPHOCTSAX WX NPOTEKaHWsA, O B3aUMHOM BIIMSIHUM aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN 1 Me30MepHBIN 3((HEKThI, OpUEHTAHTHI | 1
I pona); ¢akromoruyeckue CBEAECHHUS O CBOMCTBAaX, COCTaBe, NOJIYYEHUH U
0€30MacHOM HCII0JIb30BAaHUN Ba)KHEWIIUX OpPraHUYECKHUX BEIIECTB B OBITY U
NPAaKTUYECKOM JIEeATEIbHOCTH 4YeJIOBEKa, OOIIMX Hay4YHBIX MPHUHLUIAX
XMMHMYECKOTr0 MPOW3BOJACTBA (Ha IpUMEpe IMPOU3BOJACTBA  METaHOI]A,
nepepadboTku HeTH);

c(OpMUPOBAHHOCTb YMEHUI: BBISBIATh XapaKTepHbIE MPU3HAKU MOHATHUH,
YCTAaHABJIMBATh MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE ITOHATHUS
[IPY OIIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JUI COCTaBICHUS MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHbIX) (GopMyl
OpPraHWYECKUX BEIECTB;

COCTAaBJIATH YPAaBHEHUs XUMHUYECKHMX PpEAKLUUHA U PaCKpbIBaTh HX
CYyIIHOCTb:  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUU  IOCPEACTBOM
COCTaBJICHMS AJIEKTPOHHOIO OajlaHCa 3TUX PEAKIM, peakinii HOHHOTO oOMeHa
IIyTEM COCTABJICHHMSI UX ITOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

U3rOTaBIMBAThL  MOJEIM  MOJIEKYJ  OpPraHMYECKHUX  BEIIECTB  JUIA
WJUTFOCTPALAN UX XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMUPOBAHHOCTh  yYMEHUM: yCTaHaBJINBATh MPUHAJIC)KHOCTh
W3YUYCHHBIX OPraHMYECKHUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K
OMpeNeIEHHOMY KJIacCy/Tpynme COE€IMHEHUM, JaBaTh WM Ha3BaHWUS TIO
cuctematnueckoit HomeHkinarype (IUPAC) u npuBoauTh TpHUBUAIbHBIC
Ha3BaHUs N1 OTMAEJIbHBIX MPEICTaBUTEICH OPraHUYECKUX BEIIeCTB (ITHJICH,
aleTUusIeH, TONYyoJd, TJIMIEPUH, OTUJIEHIJIUKOIb, (eHos, dopmanbaeru,
aneTanabJeru, alleToH, MypaBbUHasl KUCIIOTA, YKCYCHasl KHCJIOTa, CTeapUHOBAs,
OJICMHOBasl, MAJIbMUTUHOBAS KHUCJIOTHI, TJIUIHUH, aJlaHWH, MajbTo3a, QPYKTO3a,
AQHWJIUH, JTUBUHUII, U30TPEH, XJIOPOIPEH, CTUPOJI U JPYyTHUe);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUJI XUMUUYECKOW CBSI3U B
OpraHUYECKUX COETUHEHMSIX (KOBaJCHTHAs W HWOHHAas CBsI3b, G- U T-CBS3b,
BOJOPOJHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHUS TEOPHU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢usznueckre U XUMHYECKHE CBOWCTBA TUMHWYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB  OPraHMYECKUX BEIIECTB: aJIKaHOB, IMKJIOAJIKAHOB, AaJIKCHOB,
aJNKaJMEeHOB, AJIKWHOB, apOMAaTHYECKUX YTJIEBOJOPOAOB, CIIUPTOB, albIECTHUIIOB,
KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, AMUHOKHCJIOT, OEJIKOB, YIJIeBOJIOB (MOHO-, AU- U
MOJICAXapUIOB), WJUIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIY HUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIMi C HCIOIb30BAHUEM
CTPYKTYPHBIX (DOPMYIL;

c(hOpMHPOBAHHOCTh YMEHHUS TOJTBEPKAAaTh Ha KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHUM
OT KPaTHOCTH M THIIA KOBAJICHTHOU CBSI3U (G- M T-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU
YTIEBOJAOPOTHOTO ChIphsi (HE(DTh, TPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro
nepepadOoTKU U MPAKTHUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BIJIAJICHUS CUCTEMOW 3HAHWIA O €CTECTBEHHO-HAYYHBIX
METO/MaxX TO3HAaHWA —  HAONIOJACHWUH, U3MEPEHWUH, MOJACIUPOBAHUH,
SKCIIEpUMEHTE (peaJbHOM M MBICTIEHHOM) U YMEHUS TPUMEHSTh ITH 3HAHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHSI  NPUMEHSTh  OCHOBHBIE  OIEpaIuu
MBICIIUTEIILHON ACATEIBHOCTH - aHAJW3 M CHUHTE3, CpaBHEHHE, 000O0IICHHE,



CHUCTEMATHU3alIUIO, BBISIBICHUE TPUYMHHO-CJICACTBEHHBIX CBA3EH - ISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHUII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUI
C TIOHSATUSMHU W TMPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
Ui 6oJiee OCO3HAHHOTO TOHHUMAHUSl CYIIHOCTH MAaTepHaIbHOTO €IUHCTBA
MHpA, HCHOJb30BaTh CHUCTEMHBIE 3HAHUS 10 OPraHMYECKON XUMUU IS
OOBSICHEHUS M TPOTHO3UPOBAHUS SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO
IPUPOY;

chOpMUPOBAHHOCTh YMEHHH: MPOBOAUTH PACUETHl MO0 XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSM XHUMHUYECKUX PEAKIUA C HCIHOJIb30BaHUEM
dbu3nmyeckux BeJIMUMH (Macca, O00BEM Ta30B, KOJUYECTBO BEIIECTBA),
XapaKTEePU3YIOMIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHl IO
HAXOXJICHUI0 XUMHUYECKOW (HOPMYJIBI BEIIECTBA IO HW3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMMHYECKHUX  DJIEMEHTOB, TMPOJAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHMU: TPOTHO3UPOBATh, AaHAJIU3UPOBATH U
OIICHUBATh C TO3UIIMKA IKOJOTHYECKON O€30MaCHOCTH TOCIEACTBUS OBITOBON U
IIPOU3BOJICTBEHHOM JEATEILHOCTH YeJIOBEeKa, CBS3aHHOM ¢ mepepaboTKon
BEILIECTB, MWCIOJIb30BaTh TOJYYCHHBIE 3HAHUS [JIsi MPUHATUS TPaAMOTHBIX
pelieHnii mpooJieM B CUTYaIUAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBLHO INIAHUPOBATH U TIPOBOJIUTH
XUMUYECKUM DKCIEPUMEHT (TIOJIyYeHHUE M HU3YyYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KA4YECTBEHHBIC PEAKIMU YTJIECBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATbHBIX
3a/1a9 0 PACTO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIOJICHUEM IPABHUI
6e3omacHOro OOpalIeHHs] C BEIECTBAMHU M JIaOOPATOPHBIM 00OPYTOBAHUEM,
dbopMynupoBaTh 1ENb HWCCIACAOBAHHS, NPEACTABIATh B paziuyHON ¢opme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI01aTh TPaBUiIa DKOJIOTHUECKH IEIeCO00pa3HOT0 TOBEACHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B ILEISAX COXPAaHEHUSI CBOETO 3J0pPOBbBS,
OKPY’KAIOIIEH MPUPOJHON CPEAbI U TOCTUAKECHUSA €€ YCTOUYUBOIO PA3BUTHS;

OCO3HABAaTh OMACHOCTh TOKCHMYECKOIO JACHCTBUS HA JKHUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIc TTokazatens [TK;

aHAJM3UPOBATH 11ETECO00Pa3HOCTh MPUMEHEHUSI OPTraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;



c(OpMHUPOBAHHOCTh YMEHHI: OCYUIECTBIATH LEICHANPABICHHBIA MOUCK
XUMHYECKOM HMH(OpMalUK B PA3IUYHbIX HMCTOYHHMKAX (Hay4yHass M y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBoM mHpopmanuu, MHTepHer u apyrue),
KPUTUYECKU aHAJIU3UPOBATh XMMUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
MCIIOJIb30BaTh B COOTBETCTBUU C MTOCTAaBICHHON y4eOHOM 3aaueii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HaumeHoBaHue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3eyioB U TeEM Konrpoabnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoThI
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckomn
xumun. Teopus
11 CTPOEHUS 3 1 0 bubnuotexa [JOK
' OpraHMYeCKUX https://m.edso0.ru/d69df650
coennuHeHU A. M.
Bbyrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenvHbie
2.1 JIEBOJAOPO/IBI - 5 0 0 Bu6mmorera [JOK
' YHICBOAOPOA https://m.eds00.ru/d69df650
AJIKaHbI, [IUKIOAJIKAHBI
Henpenenbusie
YTIEBOIOPOIbL: bubnuorexa LIOK
2.2 14 0 1
aJIKEHBI, aJIKaIMCHBI, https://m.edso0.ru/d69df650
AJIKUHBI
53 ApomMarnyeckue 3 0 0 bubnuorexa LIOK

YTJI€BOJOPOIbI (ApEHBI)

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

[IpupoaHbIE HCTOYHUKHU

bubmnoreka LIOK

2.4 4
YRICBOAOPOAOR H fx 0 https://m.edso0.ru/d69df650
nepepadoTka
95 ["anorennpounsBogHbIE 4 1 bubnuoreka [IOK
' YIIIEBOIOPOJIOB https://m.edso0.ru/d69df650
Hroro mo pazueny 35

Paznen 3. Kucsiopoacoaep:xaniue opranuy

€CKHueE COCAMHCHUS

bu6mmoreka [IOK
A . D 11
3 Crinpret. deron 0 https://m.eds00.ru/d69df650
KapGonunbsubie
COCITUHEHUS:
3.9 aJgbICTUABI M KETOHBI. 21 0 bubnuoteka [JOK
' KapOoHOBBIE KUCIIOTEL. https://m.eds00.ru/d69df650
CrnoxHbie d(UpHI.
Kupsl
bu6moreka [IOK
3.3 v 9 1
TICBOMRT https://m.edsoo.ru/d69df650
Hroro mo pazgeny 41

Pa3znen 4. A3orcoaepskanye oprannyeckue coeIuHeHus

41 AMUHBI. 12 1 bubnuorexa [JOK
' AMMHOKHCIIOTHI. benku https://m.eds00.ru/d69df650
Hroro no paszneny 12

Paspnen 5. BoicokoMoJieKyIsipHbIe COeIMHEHUA



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

51 BricokomonexynsipHbie 6 bubamnorexa [JOK
' COEIMHEHMS https://m.edso0.ru/d69df650
Wroro mo paznmeny 6
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/d69df650

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB

Ne Mara DJIeKTpOHHbIe NN poBbIe
Tema ypoka Kontposbusbie | IlpakTuueckue

n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PeCYPChI

padoThl padoThI
[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, IIPEICTABICHUE O bubnuoreka [IOK
1 0 0 06.09.2024
MHOT000pa3uu OPraHunYecKuX https://m.eds00.ru/3686e6f5
COEJIMHEHU I
DIEKTPOHHOE CTPOEHUE aToMa
yriiepoa (OCHOBHOE H
N bu6mmoreka [IOK

BO30YXJIEHHOE COCTOSTHUSA). 1 0 0 06.09.2024 htts://m.edsoo.ru/Oce6fddc
BanieHTHBIE BOBMOKHOCTH aTOMa
yriepoja
XuUMHYECKas CBSI3b B OPraHUYECKHUX
coeMHEeHUIX. MexXaHUu3MBbl 1 0 0 07.09.2024 bu6mmoreka [JOK

00pa30oBaHUs KOBAJIGHTHOW CBSI3H,
CrocoObl pa3pbiBa cBs3EH

https://m.edsoo.ru/8d39f5c8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8

Teopust CTpOEHUSI OPraHUYECKUX

bu6mmoreka [{OK

13.09.2024
coemunenuit A. M. bByrieposa https://m.edso0.ru/9e595cb8
Buner m3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE bubnnorexa [JOK
13.09.2024
3¢ dexTr B MOJIeKyIax https://m.edsoo.ru/b0e61661
OPraHMYeCKUX COCTMHEHUHN
[Ipencrasnenue o Kinaccupuxanuu
bu6mmoreka [IOK
Y CHCTeMaTh4YecKass HOMEHKJIaTypa 14.09.2024
https://m.edsoo.ru/c212dd21
(IUPAC) oprannueckux BeIIecTB
K1 .
aCCI/I(bI/IKaI_EI/IH peakuuii B 90.09.2024 bubnuoreka [JOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa
CucreMaruzanys 1 00o01enme Eu6 OK
3HAHUU 110 Teme. BxonHas 20.09.2024 nosmorexa I

KOHTpOJIbHAas paboTta

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



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab

AJKaHBI: TOMOJIOTUYECKUH P,
obmias popmysa, HOMEHKIATypa U

bu6mmoreka [{OK

9 21.09.2024
VISOMEPIEL, SICKTPOIOC H https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 d)HgqueCKHe Y XUMHAYECKHUE 97092024 bubnuorexa [JOK
CBONCTBA AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoB B IPUPO/IE. Bu6 1OK

HOJIMOTEeKA

11 27.09.2024
CriocoObI mosTy4eHns ¥ IPUMEHEHNE 09.20 httos://m.edso0.ru/259b0a5h
QJIKAaHOB
Huxnoankansl: odmas popmyina,
HOMEHKJIaTypa U U30MEpUs, Eu6 OK

12 0COOEHHOCTH CTPOCHUS U 28.09.2024 noamoreka I

XUMHYCCKHUX CBOﬁCTB, CII0COOBI
IMOJIYYCHHA U IPUMCHCHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenue pacuérHbix 3a1a4 Ha
OIIPEIEICHUE MOJIEKYIISIPHOU
(hOpMyITBI OPraHUYECKOTO BEIIEeCTBA

bubmmorexa [{OK

13 04.10.2024
110 MACCOBBIM JIOJIAM aTOMOB https://m.edsoo.ru/bf84d8eb
JJIEMEHTOB, BXOSIINX B €TO COCTAB.
Cucrtematu3anusa 1 00001IeHne
3HaHUH M0 TEME
AJIKEHBI: TOMOJIOTUYECKUH P,
o6mas popMyaa, HOMEHKIATYpa,
14 3J1:11<T jl)nfoeyn npoct aHCTBZEHOG 04.10.2024 | Duomoreka LOK
P poctp o https://m.edsoo.ru/273b0ale
cTpoeHue Mosekyin. CTpyKTypHas U
LUC-TPaHC-U30MEpHsl ATKEHOB
Ou3nyecKue U XUMHUYECKHe Eu OK
15 cBoOMcTBa ankeHoB. [IpaBuito 05.10.2024 nommoteka I
https://m.edso0.ru/21069ccd
MapkoBHHUKOBA
16 CriocoObl MoTyueHus: ¥ IpUMEHEHUE 11.10.2024 bubnnoreka [JOK

AJIKCHOB

https://m.edso0.ru/665dc058



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058

[Ipaktudeckas padora Ne 1 mo teme

bubmmoreka [{OK
17 "1 11.10.2024
OnyquHe"aTmeHa HHIBYACHHE 0.20 https://m.edso0.ru/0941eed8
€ro CBOWCTB
Pemenne pacué 3a7a4 Ha
18 onme }ZIIGEH:MZ?;X HHI[H[(I);II 12.10.2024 brbmmorexa [OK
pel yp o https://m.edsoo.ru/e9ea9921
(hopMyITBI OPraHNYECKOTO BEIIECTBA
AnKaJIueHbl: CONPsHKEHHBIE,

19 W30JIMPOBAHHBIE, KYMYJIHUPOBAHHBIE. 18.10.2024 bubnuorexa [JOK
Oco0EeHHOCTH AIEKTPOHHOTO https://m.edso0.ru/04298c0a
CTpOEHUSs

20 XI/IMI/I‘IC“CKI/IC CBOICTBA 18.10.2024 bubmuoreka [JOK
CONPSDKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE 19.10.2024 bubnuoreka [JOK

AJIKaJUCHOB

https://m.edso0.ru/1aa81660



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660

AJKUHBI: TOMOJIOTUYECKHUH P,
obmras ¢popmysa, HOMEHKIATYpa,

bu6mmoreka [{OK
25.10.2024
22 AIIEKTPOHHOE U MPOCTPAHCTBEHHOE 5.10.20 htts://m.eds00.ru/68b6ecAc
CTPOEHHE MOJIEKYJI, (PU3UUECKUE
CBOICTBA
. bubnuoreka [JOK
25.10.2024
23 XVWMHYECKUE CBOMCTBA AIKHHOB 5.10.20 httos://m.edso0.ru/23493a93
24 Ka‘-IfCTBeHHI)Ie peakuuu Ha 26.10.2024 bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE 08.11.2024 bubnuoreka [IOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3anau: paC‘ICTEI o 08.11.2024 bubnuoreka [JOK
YPaBHEHUIO XUMUYECKON peakinu https://m.edsoo.ru/5db8e526
97 CucremaTu3anus 1 00001IeHne 09.11.2024

3HAHUU 10 TEME



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

ApEHBI: TOMOJIOTUYECKUH PSAI,
obmas popmysa, HOMEHKIATypa.

bub6mmoreka [{OK

28 C) 15.11.2024
HICKTPOTHOE H HPOCTPaHCTBEHHOC https://m.edsoo.ru/a92a7094
CTPOEHHE MOJIEKYJ OeH30J1a U
TOJTyoJIa, MX (PU3HUYECKUE CBOMCTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: 15.11.2024 bubnuorexa [JOK
pEaKIrH 3aMelIeHUs https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apEHOB: Eu6 OK
30 peaKIny MPUCOSTUHEHNUS, 16.11.2024 nommorexa I
https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB OEH30J1a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB 99 11.2024 bubmuorexa [JOK
CTUpoOJIa https://m.edsoo0.ru/d5018a54
Pemenue pacu€THbIX 3a1a4 Ha Eu6 OK
32 ompeIeJICHUE MOJICKYIISIPHOM 22.11.2024 nommorexa L
https://m.edsoo.ru/53461a2c
(bopMyITbl OPraHUYECKOTO BEIECTBA
33 CrniocoObl nostyyeHus U NpUMEHEHUe 9311.2024 bubnuoreka [IOK

apeHOB

https://m.edsoo.ru/6f717d09



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

34

['enernueckas CBsA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOJIOB

29.11.2024

35

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematu3anusa 1 0000IIeHne
3HAHUH T10 TEME

29.11.2024

36

[Ipuponnsii ras. IlonmytHele
He(TAHBIE ra3bl

30.11.2024

37

KameHHbIi yroyib 1 IpOIyKThI €ro
nepepaboTKu

06.12.2024

bu6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOw1 €€ mepepaboTKu.

[TpumeHeHHe TPOTYKTOB
nepepaboTku HePTH

06.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIIEBOJI0POJIOB

07.12.2024

40

FaJ'IOFGHOHpOI/I?»BOI[HBIe
YIIJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUEC,; PCAKIINHN 3aMCIICHU A
rajorcHa

13.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

JeicTBue 1ienoueit Ha

raJIOreHITPOU3BOAHBIC.

41 B3aumopeiictBue 13.12.2024
JTUTAJIOT€HAIKAHOB C MAarHUEM U
IIUHKOM
CucreMatuzarmus 1 00001eHne i 1OK

nonmorexa

42 7 14.12.2024
iHaHHH 1o pagﬂefy 0 https://m.edso0.ru/20e89f22

VYTr11eBO10PO 1B
KonTpossHas pabora no teme Bu6 LIOK
nonmoTexa

43 "y " K 20.12.2024

LIICBOTOPOAR . ROMTPOILHAL https://m.edso0.ru/95c9e298
pabota 3a 1 mosyroaue
[IpenenbHbIE 0THOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHUH psi,

44 obmas Gopmyna, CTpoeHHe 90.12.2024 bubnuoreka [JOK
MOJIEKYJI, U30MEPHSI, HOMEHKJIATypa, https://m.edsoo.ru/df04c5cd
kinaccudukanus, Guzndeckue
CBOMCTBA

45 XHUMHUYECKUE CBOMCTBA MPEIEIbHbIX 21.12.2024 bubnnoreka [JOK
OJHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
CriocoObl osTyueHus: ¥ IpUMEHEHUE bubmotera [JOK

46 Vi P 27.12.2024 | https://m.eds00.ru/484100000000

OJHOATOMHBIX CIIUPTOB

000



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
https://m.edsoo.ru/484100000000000

[TpocTsie 3¢hupbl: HOMEHKIATYpa U

bu6mmoreka [{OK

47 27.12.2024
HIOMEpILA, OCOOCHHOCTH . 0 https://m.eds00.ru/c2c788b2
(U3HYECKUX U XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLEPUH, UX 28.12.2024 bubnuorexa [JOK
¢buznyeckue 1 XuMu4ecKue https://m.edsoo.ru/ee4d84aa
CBONCTBA

49 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE 10.01.2025 bubnuoreka [IOK
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOoJI: CTPOCHHE MOJICKYJIBI, Bu6 10K

. nonmoTexa

50 ¢buznyeckue cBOMCTBRA. 10.01.2025 htts://m.eds0.ru/2ce72618
ToxcuunocTh penona

51 XuUMHYECKHe CBOMCTBA (heHoIa 11.01.2025 bubmorexa HOK

https://m.edsoo.ru/037ca5f9

59 CrnocoObl nostyyeHus U NpUMEHEHUe 17.01.2025 bubnuoreka [IOK

(dhenona

https://m.edsoo.ru/c77ddf4c



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
https://m.edsoo.ru/c77ddf4c

[Ipaktuyeckas padora Ne 2.

53 Pemrenue skciepuMeHTAIBHBIX 17.01.2025 bubmorexa HOK
https://m.edsoo.ru/fd0ced09
3agad o Teme "CrupThl 1 heHob"

54 CI/ICTeE/IaTmaum 1 006001IeHIE 18.01.2025 bubnuoreka [JOK
3HAHUM MO TEME https://m.edso0.ru/1810ch9b
AJBJIETHJIBI 1 KETOHBI: 3JICKTPOHHOE
CTpOCHHE KapOOHIMIBHOM TPYIIIIGI;

55 roionomqefxne SITBI 06p}:—i{ 24.01.2025 bubmorera [IOK

PAREL, 0BT o https://m.edsoo.ru/b139beaa
dhopmyna, n3oMepus U
HOMEHKJIaTypa

56 AJ'IB;ILGFI/II[I)I 1 KETOHBI: (PU3UYECKUE 94.01.2025 bu6mmoreka [IOK
CBOICTBA; peakIuy MPUCOCTUHEHUS https://m.edsoo.ru/c887425c
Peakuuu oxucnenus u Bu6 10K

nonmoTexa

57 25.01.2025
KAHCCTBEHHBIC PEAiiliit allbACT OB https://m.edsoo.ru/a393baa9
1 KETOHOB

58 Crioco0bl nostyyeHust albJeruI0B U 31.01.2025 bubnuoreka [IOK

KCTOHOB

https://m.edsoo.ru/520d1c51



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

OAHOOCHOBHBIE MpPEEIbHbIE

bubmmoreka [{OK

1.01.202
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH 31.01.2025 httos://m.edsoo.ru/fecObl13
CTPOEHUS MX MOJICKYII
N3omepusa u HOMeHKIIaTypa Bu6 110K
HOJINOTEKA
1.02.202
60 KapOOHOBBIX KHCFOT’ > 01.02.2025 https://m.edso0.ru/700cc87b
¢uznueckue cBoicTBa
61 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX 07.02.2025 bu6mmoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
OcoOEeHHOCTH CBOMCTB MypPaBbUHOM Eu6 OK
62 KucIoThl. MHOT00Gpasue 07.02.2025 | Drommoreka i
https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCJIOT
OcoOEHHOCTH CBOWCTB:
HEMpeeNbHBIX U aPOMaTUYECKIX
63 KapOOHOBBIX, JUKAPOOHOBHIX, 08.02.2025 bubnunoreka [JOK

FI/I,Z[pOKCI/IKap6OHOBBIX KHCJIOT.
Hpe,[[CTaBI/ITCJ'II/I BBICHIHUX
Kap6OHOBHX KHUCJIOT

https://m.edso0.ru/83a08773



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

IToHATHE O IPOU3BOIHBIX

bu6mmoreka [IOK

64 14.02.2025
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d

65 CriocoObI MMOJTydeHUs U IPUMEHEHUE 14.02.2025 bubnuoreka [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7c065c9d
CrnoxHbie YQUPBI: TOMOJIOTHIECKUN i 11OK

nonmorexa

66 0 15.02.2025
Pz, obuast OpMyIIa, HIOMEPHS 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 (I)I/I?:I/I‘—IeCKI/Ie U XUMHUYECKHE 91.02.2025 bu6moreka [IOK
cBoiicTBa 3(hpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1no

68 YpaBHEHUIO XUMUYECKON peaKHvI/II/I, 91.02.2025
Ha OTpeIeJICHUE MOJICKY/IIPHOI
(hopMyJIBI OPraHMYECKOTO BEIIECTBA
[TpakTuueckas padora Ne 3.

69 Pemienue skcriepruMeHTanbHBIX 92 02.2025 bubnnoreka [JOK

3ama4 1o teme "KapOoHoBbIe
kucnoThl. CrnoxHbie d3Qupsr"

https://m.edso0.ru/486671fb



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

XKupsl: ctpoenue, pusnueckue u

bubmmoreka [{OK

70 28.02.2025
XMUMHYECKUE CBOMCTBA (TUIPOJIU3) https://m.edsoo.ru/a19¢c5b98
OCoOeHHOCTH CBOWCTB JKUPOB,

71 COJIEpXKAIINX OCTaTKU 98.02.2025 bubnuoreka [JOK
HEIPEAEIIbHBIX )KUPHBIX KUCIIOT. https://m.edso0.ru/b0331922
Kups! B npupone
MpI1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIIEE Bu6 1OK

HOJIMOTEeKA

72 i L 1.03.202
ACHCTBIE. TIOWATHE 0 01.03.2025 https://m.eds00.ru/3c566565
CUHTETUYECKUX MOIOIIUX CPEJICTBAX
(CMO)
['eneTnueckas cBs3b

73 YIJIEBOJIOPOJIOB U 07.03.2025 bu6mmoreka [JOK
KHUCJIOPOJICOAEPKAIUX https://m.edso0.ru/56790c96
OpraHMYECKUX BEIECTB

74 Pacuérsl o ypaBHCHfIHM 07.03.2025
XUMHYECKUX peaKlun

75 CucremaTu3anus 1 00001IeHe 08.03.2025 bubnnoreka [JOK

3HAHUHU 10 TEME

https://m.edsoo.ru/f8eaf2eb



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

OOm1ast XxapaKTepUCTHKA YTIIEBOJIOB

bubmmoreka [{OK

76 14.03.2025
H ICIACCHHIALILA YIIICBOLOB https://m.edsoo.ru/7a9693al
(MOHO-, - ¥ TIOJIUCaXapH/Ibl)
77 MOIjOC&X&pI/IHI)II buszndeckue 14.03.2025 bubnuorexa [JOK
CBOICTBA U HAXOXJEHUE B IPUPO/IE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHne riItoKo3bl, €€ 3HAYECHHE 15.03.2025 bubnuoreka [IOK
B JKU3HEACATEIBHOCTH OpraHn3ma https://m.edsoo.ru/5e61122d
Jlucaxapuipl: caxapo3a, MajibTo3a U
79 nakro3a. HaxoxaeHue B npupoje u 21.03.2025 Bubmmorexa [JOK
' A Pupoa R https://m.edso0.ru/eb0384e7
MIpUMEHEHHE rcaxapuoB
[Tonucaxapuapl: cTpoeHue Eu6 OK
80 MaKpOMOJIEKYJI, (PU3UYECKUe U 21.03.2025 nommorexa L
- https://m.edsoo.ru/72a04508
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
81 [TonsiTHe 006 UCKYCCTBEHHBIX 04.04.2025 bubnuoreka [JOK

BOJIOKHax

https://m.edso0.ru/6216e766



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766

Pemrenne pacdeTHsIX 3a1a4 Ha
OIIPEIEIICHUE JOJIHA BBIXOJA

bubmmoreka [{OK

82 04.04.2025
IIPOAYKTA PEAKIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3ZMOXKHOTO

83 CI/ICTei/IaTmaum 1 006001IeHIE 05.04.2025 bubnuorexa [JOK
3HAaHUM MO pa3aery https://m.edso00.ru/08d4364c
KonTtponpHas padoTa o Teme Eu 1OK

nonmoTexa
4 "K 11.04.202

8 uesopoaconepariie " 04.2025 https://m.edso0.ru/42c6678e
OpraHHYECKUE COCTUHEHHS
AMuHBL: K1accu(uKalus, CTpoeHUe

85 MOJIEKYJI, 001mast popMmya, 11.04.2025 bubnuoreka [IOK
U30MEepHUs, HOMEHKIIaTypa 1 https://m.edsoo.ru/efa7e6ca
¢buznueckue cBoicTBa

86 XUMHYECKHE CBOMCTBA 12.04.2025 bubnuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWJIMHA, Bu6 1OK

. nonMoTeKa

87 0COOEHHOCTH XUMHYECKHUX CBOWCTB 18.04.2025 httos://m.edso0.ru/39cd21f1
aHWINHA

88 CriocoObl osTyueHus: ¥ IpUMEHEHUE 18.04.2025 bubnuoreka [JOK

aJ'II/I(I)aTI/ILIeCKI/IX AdAMHWHOB

https://m.edsoo.ru/eal38763



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

AMMHOKHCIJIOTBI: HOMEHKJIATypa U
nuzomepusi, prusnyecKre CBOCTBa.

bubmmoreka [{OK

89 19.04.2025
OTtnenbHbIE IPEICTAaBUTENH O- https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XHUMUYECKUE CBOMCTBA
90 AMUHOKHCIIOT, X OMOJIOTHYECKOE 95 04.2025 bubnuorexa [JOK
3Ha4YeHHe aMUHOKUCIOT. CHHTE3 U https://m.edso0.ru/77df705a
TUAPOJIN3 TIENITHIOB
o1 benku xak npupoHbIE IOJIUMEDHI; 95 04.2025 bubnuoreka [IOK
CTPYKTYpPBI OEJIKOB https://m.edso0.ru/429e9899
bu6mmoreka [IOK
i 26.04.2025
92 XumiHeckie ceoficTsa benkos https://m.edso0.ru/6237306d
A3zoTcoaepkalime
93 reTePOIMKINYECKUE COCTUHEHUS. 02.05.2025 bubnuoreka [JOK

HYKJ'ICI/IHOBI)IC KHUCJIOTBI: COCTaB,
CTPOCHHUC U ouosjoruyeckas poOJib

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

[Tpaktuyeckas padora Ne 4.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [{OK

94 02.05.2025
3a1a4 o Teme "A3oTcoaepIKaiiye https://m.edsoo.ru/8e3c02d1
OpraHuYecKue coeauHeHus"

[IpakTrueckas padora Ne 5.

95 Pemenue skcnepuMeHTanbHbBIX 03.05.2025 bubnuorexa [JOK
3amay no teme "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OPraHU4eCKUX COCTUHEHUN"

96 [IpomexxkyTouyHas arrecTanus 10.05.2025 bubnuoreka [IOK
(koHTpOJBHAS paboTa) https://m.edsoo.ru/ce561bc7
OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN Eu OK

97 U METOIbI UX CUHTE3A - 16.05.2025 nbnnotexa 11

https://m.edsoo.ru/7aa63ebd
MOJIMMEpHU3alus u
MOJIMKOHICHCALIUS
08 [Inactmaccel. YTunuzanus u 16.05.2025 bubnmuoreka [JOK

nepepaboTKa MmiacTuka

https://m.edsoo.ru/82242e0f



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f

99 DnacToMephl: HaTypaJbHbIN 1 17 05.2025 bubnuoreka [JOK
CUHTETHUYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/246103ec
BosokHa: HatypanbHBIe,

HCKYCCTBEHHBIE, CHHTETHUECKHE. bubnuorexa [JOK

100 1 23.05.2025
[Tommmepsl crienuanbHOTO https://m.eds00.ru/5963a601
Ha3HA4YCHUS
[IpakTueckas pabora Ne 6.

101 Pemrenne skcnepruMeHTAIBHBIX 1 93.05.2025 bubnuoreka [IOK
3a1a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IIJJACTMACC ¥ BOJIOKOH"

O0001IeHre U cUCTEMAaTU3 AN

102 M3y4YEHHOTO MaTepuaia o TeMe 1 24.05.2025 bubnuoreka [JOK
"BricokOoMONEKYIsIpHBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODAY»; AxumoHepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

I"abpuensn O.C. Metonuueckoe nocodoue. Xumus. 10 kiacc.

I"abpuensn O.C. Xumusd. 10-11 kinacce. YrinyOneHHbIN YpOBEHb.
Meronnueckne pekoMeHaIuu.

IMabpuensa O.C. Xumus. 10-11 knace. YriryOneHHBIN ypOBEHb.
Meronunueckoe nocodue.

INabpuensa O.C. Meroaudeckoe nmocodue k yueounky O.C. ['abpuensina
«Xumus». 10 knacc / O.C. I'abpuensu. - M.: JIpoda.

INa6puensna O.C., Bockoboiinukosa H.II., Amykosa A.B. HactonpHas kHUTa
yunrtens. Xumud. 10 ki1.: Meroaudeckoe nmocooue. - M.: JIpoda.

Xumus. 10 ki.: KonTpoabHbie 1 TpoBepouHbIe padoThl K yueOHuky O.C.
INabpuensna «Xumus. 10» / O.C. I'abpuensn, [1.H. bepe3kun, A.A. YmakoBa

u ap. - M.: lpoda.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

https://urok.apkpro.ru (bubaunorexa [{OK)

https://oblakoz.ru (O6mako 3HaHMIT)

https://lecta.ru/ (LludpoBsie paboune TeTpaan)



