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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpaMmma mo XMMUK Ha YPOBHE CpeJHEro 001ero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHON oOpa3oBaTeIbHOM IPOrpaMMBbl CpEITHETrOo o01ero
oOpazoBanusi(POII COO), npencrabieHHbix B DenepanibHOM TOCYIapCTBEHHOM
oOpazoBarenbHOM ctangapre COO, c¢ yuerom KoHuenuuu npenoJaBaHus
y4ueOHOro mpeaMeTa «XUMHs» B 00pa3oBaTelbHBIX OpraHu3aiusx Poccuiickoit
@denepanvy, peaqu3yIONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMoyioxkeHud «Crtpareruu pa3BuTHs BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIUIYOJICHHOTO HM3yUYEHMsI 3aHMMaeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOTo oOpa3zoBanus ydamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peaauzyemMoe B yCIOBUAX JIU(dEpEeHIIMPOBAHHOTO,
NpoQMIBHOrO O00y4YeHUs, NPHU3BAaHO OOECHEeYUTh O00IIe00pa30BaTEIbHYIO H
OOLIEKYIbTYPHYIO MOJATOTOBKY BBIIIYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIA
ajanTaiyy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KHU3HHU B COIIMYME, a TAKXKe JJIs
OPOAODKEHNs OOyuYeHHUsT B OpPraHM3alMiX NpOPEecCHOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJIIETCS] OJTHOM W3 MPUOPUTETHBIX AUCIUTLINH.

B mnporpamme mno XUMUM Ha3Hau€HHE NpeaMeTra «XHUMHS» TOJydaeT
MOAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIOJATrarOIMIMMHU
nonoxenusiMu OGI'OC COO o B3anMOOOYCIOBICHHOCTH IIE€JIEH, COAep:KaHMUS,
pe3ynbTaToB OOyYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH BBIMTYCKHHKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIHME BBINOJHSAEMBIE MPOrpPaMMOM IO
XUMUU QYHKIIUH:

e HH()OPMALMOHHO-METOAUYECKAs, peaTu3alusi KOTOpol oOecreunBaeT
MOJIy4YeHUE MPEACTABICHHUS O WENsIX, COAEp)KaHWM, OOIIel cTpareruu
OOy4eHHs, BOCIHMTAHHS W PA3BUTHS, OOYYAIOIIMXCA CPEACTBAMU
MpEeIMETa, u3yu4aeMoro B paMKaxX KOHKPETHOTO poduis;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeNieHHe: NPUHIIMIIOB CTPYKTYPUPOBAHUA M TOCIEAOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHbIX W KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (HOPMUPOBAHMIO COACPKATEIHLHOW OCHOBBI
KOHTPOJII M OLEHKA OOpa3oBaTENbHBIX JIOCTHXKEHUH, OOYyYaroIIUXCs B
paMKax HTOrOBOWM arrectalud B (OpMEe €IUHOr0 TOCYyAapCTBEHHOIO
HK3aMeHa M0 XMMUHU.

[Iporpamma aJist yrityOJa€HHOTO U3YUEHUS] XUMUH:



e yCTaHABIMBAE€T HMHBAPUAHTHOE MPEIMETHOE COJEpX aHue, 00s3aTeIbHOe
JUIS M3yY4eHUs B paMKaxX OTICNbHBIX MNpoQuieH, MpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYPHUPOBAHHME €ro Mo KJlaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JaeT MPHUMEPHOE paclpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh H3Yy4YEHHUS Yy4eOHOTO
MaTepuaia ¢ y4eTOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e AT METOJMYECKYIO MHTEPIPETALMIO LENeH U 3a/1a4 U3yUeHUs IpeIMeTa
Ha yTIIyOJICHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COJEPKATENBbHON XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOMN
IIPOrpamMMBl CPEIHETO o01iero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TAaKXK€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUA  OOyYarollerocss MO OCBOEHUIO
COJIep KaHMs PeIMeETa.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B IIpOrpamMMe MO XMMHH NPETyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOMW mMporpaMMod MO XUMHUHU
00s3aTeNbHON (MHBAapUAHTHOM) COCTABIISIIOUIEH COAEpX aHUs y4eOHOro mpeamera
«Xumus» OCTaeTCs BO3MOXKHOCTH BBHIOOpAa €ro BapHaTHUBHON COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduiist 00yyeHus.

B coorBerctBuM ¢ KkOHuenTtyaubHeiMH monoxeHusmMu DI'OC COO o
Ha3HAYeHUH NpPeaIMEeTOoB 0a30BOro U yriyOJCHHOrO YpOBHEH B CHCTEME
nudepeHIIMpOBaHHOTO OOYYCHUS HAa YPOBHE CpEIHEro OO0Iero oOpa3oBaHMS
XUMHSI Ha YPOBHE YINIYOJICHHOTO W3Y4YEHHs] HallpaBleH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCIEAYIOUIUM  3TAalOM  MOJYYEHHS ~ XMUMHYECKOTrO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEHHATBbHBIX ECTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JUCUUIUIMH B By3aX U OpraHM3alUsaX CpeIHEro npogecCuoHaIbHOTO
oOpa3zoBanusi. B o3Toil CBsI3W u3ydeHHEe mnpenMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO HAa  pacllMpeHue M yIrIIyOJIeHHE TEOpEeTHYECKOW U
MPAKTUYECKON MOJTOTOBKU OOYYarOUIUXCs, BBIOPABIIMX OMpPEAeICHHbBIN MPOodUiib
oOy4eHHUsi, B TOM YHCIIE C EPCIEKTUBON MOCIEIYIOUIETr0 MOTYYEHU XUMUYECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBete TpeOoBanuiit ®I'OC COO k muaHUpPyeMBIM pe3yJbTaTaM OCBOCHHS
dbenepanpHOil  00pa3oBaTEBLHON MPOrpaMMbl  CpeHEro oO0Iero oOpa3oBaHUS
U3Yy4YEeHHUE MpeaMeTa « XUMHUs OPUEHTUPOBAHO TAK)KE Ha PEIlICHUE 3a]1ay



BOCIIMTAHUS U COLMAIBHOIO Pa3BUTHUS OOydarolMxcs, Ha (pOpMHpPOBAHUE y HUX
OOILEMHTEIIEKTYaJbHbIX YMEHHI, YMEHUI paluoHAIM3alMid y4eOHOro Tpyaa u
00OOIICHHBIX  CTMOCOOOB  NIEATEIHHOCTH, WMEIONUX  MEKIUCIUILTHHAPHBIN,
HAANPEAMETHBIA XapaKTep.

CocraBngomuMu peaMera «XUMHUsS» Ha YPOBHE YIIyOJICHHOTO U3YyYEHHUs
ABIIOTCS  yIUIyOneHHbIE Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas XxuMmus». [Ipu onpeneneHun noaxonoB K 0TOOpY U CTPYKTYPHOM
OpraHM3alMM COAEpPXKAHMUS 3TUX KypCOB B MporpaMMe MO XHUMHH 3a OCHOBY
npuHATEl nosiokeHuss PI'OC COO o pazauumsx 0a30BOro M yrIIyOJIEHHOIO
YPOBHEN U3YUYEHHUS PEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranndeckas Xumus» U «OOwmwas u
HEOPraHWYeCKass XHMHS» COCTABISIET COBOKYIHOCTh IIPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTEMa
3HAHUI TI0JlydaeT ONpPENENICHHOE TEOPETUUYECKOE JOIMOJHEHHE, IO3BOJIAIONIEE
OCO3HAaHHO OCBOHUTH CYIIECTBEHHO OoibmHMii  00bEM  (HAKTOJIOTHYECKOTO
maTtepuana. Tak, Ha yriayOJICHHOM YpOBHE H3Y4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUs O0BbEMa 3HAHUW O XHUMHUYECKUX
AJIEeMEHTaxX W CBOMCTBAaX MX COEIMHEHH Ha OCHOBE PAaCUIMPEHHS U yriyOJeHus
MPEACTABICHUM O CTPOEHUM BEILECTBA, XUMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUsl PeaKUUid, pacCCMaTPUBAEMBIX C TOUYKH 3PEHUSI XMMUYECKON KUHETHUKU
U TepMOJMHAMMKHU. M3ydeHuwe nepuoamyeckoro 3akoHa u Ilepmoanueckon
CUCTEMbl ~ XMMMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XUMHYECKasi CBS3b
OOBSACHSIETCS] C TOYKH 3PEHHS SHEPTETUUECKUX U3MEHEHU Mpu €€ 00pa30oBaHUM U
pa3pylLIeHUH, a TaKKe C TOYKHM 3pEHHUs MEXaHU3MOB e¢ oOpa3oBaHus. W3yueHue
TUIIOB  peakuud  JOmoJHseTcss  (OopMHUpOBAaHHUEM  MpEACTaBIEeHUH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U 3JIEKTPOJIU3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckod XMMHHM TPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHHI yAelnseTcsi 0co00e BHUMaHKUE BOMpocaM 00 AIEKTPOHHBIX 3ddexrax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pPeaKiuii.

Ocoboe 3HayeHHMe UMEET TO, 4YTO Ha COJEpPKaHHWE KYypCOB XUMHUU
yIIyOICHHOTO YPOBHS M3YUYEHHMSI AJIsl KJIACCOB OIPENEICHHOrO Mpoduiis (IJ1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JMAONOJHEHUH K oO0mei cucreme
PEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHBIE MpeaMeThl. Tak, HarmpuMmep,
B COJICP)KaHUM TpeaMeTa JJis KJIACCOB XUMHKO-(HU3ndeckoro npoduist 00sbInoe
3HauYeHHUE OYIyT UMETh 3JEMEHThl y4eOHOro mMarepuana mo obmei xumuu. llpu
M3YYCHUU IMIpeJIMETa B JAaHHOM Clyyae akLUEHT OyJeT cleilaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMHUKH, DJIEKTPOJIN3A, NPEICTABICHUS O
CTPOECHUH BEILLECTB U IPYTOE.

B TO e BpemMs B COACpKAHWM INpeIMeTa Il KJIacCOB XUMHKO-
Ouonoruueckoro npo¢uias OoNbIIMK yAeNbHBIA BeC OyAE€T MMETh OpraHuyecKas
xumusi. B aTOoM  chmywae mpemocTaBisieTcs  BO3MOXKHOCTH — JUisi  Ooliee
00CTOSITENBHOTO  PAacCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd KIETKH  Kak
OMOJOTHMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOAAT, K WIpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JMNHIbL, OCJNKH, YIJIEBOAbI, HYKJIECHHOBBIE
KHACIIOTBHI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBE M CBOMCTBax IPEICTaBHUTENICH
OCHOBHBIX KJIACCOB OPIraHMYECKHUX BEIIECTB CIY)KAaT OCHOBOW [UI W3Y4YCHHS
CYLIHOCTH NpoLEeccOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mnnane QopmupoBaHUs OCHOB HAy4HOIO MMPOBO33PEHMS, OCBOEHUS
OOLIEHAYYHBIX METOAOB ITO3HAHUS U ONbITa MPAKTUYECKOTO IPUMEHEHHUS HayUYHbIX
3HaHUU H3y4YeHHE MNpeAMeTa «XUMUs» Ha YriayOJCHHOM YpOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMM NIPEIMETAMH, BXOJSIIMMH B COCTaB
npeAMeTHbIX oOnacteil «EcTecTBEHHO-HAay4dHblE NOpeaMeTb», «MaremMaTtuka Hu
uHpopMaTuKa» U «PycCKHil A3bIK U TUTEPATYypay.

[Tpu wuzyuyeHun ydeOHOro mpeaMeTa «XUMHUSA» Ha YIIyOJICHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O U CpeAHEro o01iero oopasoBaHus (Ha 6a30BOM
YpOBHE), 3aJja4eil MEepBOCTENEHHON 3HAYMMOCTU SIBIsIETCA (DOPMHUPOBAHHE OCHOB
HAayKd XUMHUH Kak OO0JacTH COBPEMEHHOIO €CTECTBO3HAHHUS, MPAKTUYECKOU
NEATEIBHOCTH Y€JIOBEKA U OJHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pelenne
TON 3aJayd Ha YrIIyOJCHHOM YpOBHE H3YYEHMsI MpeAMeTa MpeArnosaraet
peanu3anuio TaKuX LeIeH, KaK:

e (opmMupoBaHME TPEACTABICHHUI: O MaTEpPUAIBHOM €IMHCTBE MUDAa,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M e¢ BeAyuleil poiau B oOecreyeHuH
YCTOMYMBOIO  pPa3BUTHsSl  4YEJOBEUECTBA: B  PELICHUH  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
00ecCreYeHnn PalMOHAIBHOTO MPHUPOAOINOIb30BaHusA, B (POPMHPOBAHUU
MHUPOBO33pEHUSI U OO0IIEH KyJIbTypbl YEJIOBEKAa, a TaKXKE 3KOJOTUUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPUPOJTHOMN CPENE;

e OCBOCHME CHUCTEMbl 3HAHUM, JEXKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (pyHIaMEHTaIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOEHMHU BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUSI XUMUYECKUX PEAKLIHAN, O



XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIIATIAX XUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HaHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTU CHCTEMHBIX XHUMHUYECKUX 3HAHUU HJi1 OOBSICHEHUs
KITFOUEBBIX HJICH W MPOOJEeM COBPEMEHHOW XUMHH, JIsi OOBSICHEHUS U
MIPOTHO3WPOBAHUS SIBJICHUN, WMEIOIINX €CTECTBECHHO-HAYYHYIO TPUPOY;
TPAaMOTHOTO pEIIeHUs MPoOJIeM, CBI3aHHBIX C XUMHUEH, POTHO3UPOBAHUS,
aHaJIM3a U OIIEHKU C MO3UIINI IKOJIOTHYECKOM 0€30MacHOCTH MOCIEICTBHUMA
OBITOBOM ¥ TPOM3BOJCTBEHHON JACSITEIBHOCTU YEJIOBEKA, CBSI3AHHOU C
XUMUYECKAM  TPOU3BOJCTBOM, HCIOJB30BaHUEM H  IMepepabOTKOU
BEIIECTB;

e yriuyOJieHWe TpPEeACTaBICHUM O  Hay4YHbIX  METOJAaX  MO3HAHUA,
HEOOXOJUMBIX [IJIsi MPUOOpPETEHUsST YMEHHM OpPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XWMUYECKHX SBJICHUN, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHICCKOM EATCTLHOCTH M MIOBCETHEBHOMN YKU3HHU.

B mmane peammzamuu mMepBOOYEPETHBIX BOCIHTATEIBHBIX M Pa3BUBAOIINX
(GYHKIUNA TIETOCTHOM CHUCTEMBI CPETHEro oOHIero o0pa3oBaHUs NPHU W3YYECHUU
npeaMera «XuMUsS» Ha  yrayOJCHHOM YpPOBHE OCOOYI0  aKTyalbHOCTb
MpUOOPETAIOT TAKKUE 1IETTU U 3a]a9H, KaK:

e BOCIHTAaHHWE YOCKIACHHOCTH B TI03HABAEMOCTH SBJICHHH TIPHUPOJIHI,
YBOXEHUS K TPOIECCY TBOpPUECTBA B O0JACTH TEOPETUYECKHX W
MPUKIAAHBIX HUCCIENOBAHUM B XUMHH, (OPMHUPOBAHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH;

e pa3BUTHE MOTHUBAIMM K OOYUYEHHI0O M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHHS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcs, (OPMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHANTBHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opmMupoBaHuME YMEHHMI M HaBBIKOB Pa3yMHOIO MPHUPOJOTOIL30BAHMS,
Pa3BUTHE PKOJOTHICCKOHN KYIbTYPBI, PUOOPETEHNE OMBITA OOIICCTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIeSITEILHOCTH.

OO6mIee 9uCI0 YacoB, MPEAYCMOTPEHHBIX IS M3YUYEHUS XMMUHU Ha YTIIYOJICHHOM
YpOBHE CpeaHero obimiero oopasoBaHusi, cocraBiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hezelo).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPIAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHHU.

[IpenMer ¥ 3HAYEHUE OPraHUYECKOW XUMHUH, MPEACTABICHUE O
MHOT000pa3uK OPraHUuYECKUX COCAMHEHUI.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJepojia: OCHOBHOE U BO30YXKICHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOXHOCTH aroma yriiepoja. XUMHYECKas CBSI3b B
OPTaHWUYECKUX COCINUHCHMSIX. THUIBI THOPUAW3AIMA AaTOMHBIX  OpOHUTaIeH
yraepoja. Mexanusmbl 00pa30BaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKIeNTOPHBIN). THUIBI TEpeKphIBaHUS AaTOMHBIX oOpOuTalned, G- U T-CBA3M.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBs3EH B MOJIEKYJax
opraHuueckux BemlecTB. [loHsiTHE O CBOOOJHOM paaukane, Hykieopuiae u
anexTpodue.

Teopuss cTpoeHMsi opraHuyeckux coeauHeHuid A.M. bBytaepoBa wu
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCIUHEHUU. MOJeKyNIsIpHbIE H  CTPYKTYypHbIE  (HOPMYIIBI.
CrpyktypHble (QOpMyJbl pa3IUMYHBIX BHJAOB: pa3BEpPHYTas, COKpaIICHHAs,
ckenetHas. WM3omepus. Buabl wu3oMepum: CTpyKTypHas, HPOCTPAHCTBECHHAS.
OnexkTpoHHBIE dYPPEKTH B MOJIEKYJIaX OPTaHHMYECKUX COCAUHEHUMN (MHIYKTHBHBIM
U ME30MEpHBIA YDPEKTHI).

[IpencraBnenne o kiaccupUKAIMU OpPraHUYecKux BemecTB. [loHsiTHe O
¢ynkunonansHou rpymnmne. ['omosnorus. I'omonoruueckue psipl. CucremMarnyeckast
HOMeHKIatypa opranmueckux coeauHennii (IUPAC) m TpuBHalbHbIC Ha3BaHMS
OT/EJIbHBIX MTPEACTABUTEIICH.

Oco0eHHOCTH W KJIacCU(pUKALUS OpPraHUYecKuX peakiuil. OKUCIUTETHHO-
BOCCTAHOBHUTEIBHBIC PEAKIIUA B OPTAHUYECKON XUMHUH.

DKCHEPUMEHTAJbHBIE METOAbl H3YYEHHUS BEUIECTB M HMX MPEBPALLCHUM:
O3HAKOMJIEHHE C OOpa3laMy OpPraHMYECKUX BEIIECTB M MaTephallaMd Ha MX
OCHOBE, OMBITHl MO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB MpPU HArpeBaHUU
(rutaBnienne, OOyTIIMBaHWE W TOpPEHWE), KOHCTPYHUPOBAHHE MOJIEICH MOJEKYI
OPTaHUYECKUX BEILIECTB.

YriaeBoaopoanl.

Ankanbl. 'oMmosioruyeckuit psii aikaHoB, oO1asi popmysia, HOMEHKIaTypa U
M30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ alKaHOB, Sp°-
ruOpuau3anmsi aTOMHBIX OpOHWTaliel yriepoja, G-CBa3b. DU3NYECKHUe CBOWCTBA
aJIKaHOB.



XHWMUYECKHE CBOWCTBA aJKAHOB: PEAKIMU 3aMEILICHUs, W30MEpU3alnU,
JNErUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHTa, ropenus. [Ipencrasienne o
MEXaHU3ME PEAKIMN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl Moy4eHus: 1 MPUMEHEHHE aJIKaHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIATypa U u3zoMmepus. OcobeHHOCTH
CTPOCHHSI M XHUMHUYECKUX CBOMCTB MaiblX (IUKJIOMPOMNAH, IUKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTAH, IUKJIOTEKCAaH) IUKI0aNKaHOB. CrocoObl MONyYeHUS U
IPUMEHEHUE [TUKIJIOATKAHOB.

Ankenpl. ['oMoIOTHYECKUH Psii aIKeHOB, 00ImMast ¢opMmyrna, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl aJKEHOB, SP°-
ruOpuau3anms aTOMHBIX OpOuTaliel yriepoaa, ¢- U T-CBsi3u. CTPyKTypHas |
reomerpudeckas (IEc-TpaHc-) wu3oMepusi. @Du3HYecKHe CBOWCTBA AJKCHOB.
XHWMHUYECKUE CBOMCTBA: PEAKLMMU IPUCOCIAVHEHUSA, 3aMELICHUS B O-IIOJOKECHUE
IIpU JBOWHOW CBS3M, NOJMMEPU3aLMU M OKHUCIeHUA. [IpaBmino MapKOBHHKOBA.
KadecTBeHHbIE peakuy Ha JABOWHYIO CBs3b. CIOCOOBI MOJYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuduxanus ankaaueHoB (CONMpPsHKCHHBIC, U30JUPOBAHHBIE,
Kymyaupogannwie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOMCTB
COTMPSDKCHHBIX  nueHoB, 1,2- wu  l4-npucoemuuenue.  [lomumepusarus
CONPSKEHHBIX TUeHOB. Cr1ocoObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Anxusbl. ['oMosoruueckuil psiji amKUuHOB, o01Ias GpopMylia, HOMEHKJIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aims aTOMHBIX opOuTaneil yriaepona. dusnueckre CBONCTBA AJKHMHOB.
XHAMUYECKHE  CBOWCTBA:  PEAKUMM  NPUCOCIWHEHUSA,  AUMEPU3ALMM U
TpUMepHU3auuu, okuciaeHus. KuciorHele cBOMCTBA AIKMHOB, UMEIOIIUX KOHIEBYIO
TPOIiHYIO CBsi3b. KauecTBEHHBIE peaKkIuu Ha TPOUHYIO CBSI3b. CIIOCOOBI MOTyUCHUS
Y IIPUMEHEHUE AJTKUHOB.

ApomaThiecKkue YrieBOoAOpoabl (apeHbl). ['oMONOrMyeckuil psii apeHoB,
oOmas ¢popmysa, HOMEHKIATYpa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH30a. PU3NYeCKHe CBOMCTBA apEeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMK 3aMelIEHUsI B O€H30JbHOM KOJIbLE U
YIJIEBOJLOPOAHOM pPAIUKANIe, PEAKLHUM IPUCOEAUHEHHUs, OKHUCIEHHE TI'OMOJIOIOB
oenzoma. IlpeacraBinenne 00 OpPUEHTUPYIOIIEM JCHCTBUU 3aMECTHUTENCH B
OCH30JIbHOM KOJBIIE Ha TNpHUMEpe AaJIKWIbHBIX paJUKaIoB, KapOOKCUIIBLHOM,
TUAPOKCUIIBHOM, aMUHO- M HHUTPOTPYMIbI, aTOMOB TaloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszanus ctuposna. CiocoObl mogydeHus u
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJLOPOAOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHbIil yroas u npoayktsl ero nepepadbotku. CrnocoOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHTI (TEPMUYECKUH, KaTAIUTUYECKHIl), pU(DOPMUHT, HUPOIU3.
[TpomykThl mepepadoTKu HEPTH, NX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEK/y pa3IMYHBIMU KJIACCaMH YTJIEBOJAOPOIOB.

DIJIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YTIIEBOIOPOAOB. Peaknuun
3aMEIIEHUs] TajoreHa Ha TUAPOKCOTPYINNY, HUTPOTPyNIy, MHHAHOTPYMIY,
amuHOrpynmy. JleiicTBME Ha TaJIOT€HIIPOU3BOJIHBIE BOJAHOTO W CIIUPTOBOIO
pacTBopa mICNOYU. B3auMoneicTBUE NUrajJOT€HAIKaHOB C MarHME€M U IUHKOM.
[TonsiTne 0 METAJIIOOPTraHUYECKUX COCIMHCHUSX. Hcnons3oBanue
rajOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M MPH CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJBl HM3Y4YEHUs BEIIECTB M HUX MPEBPAIlCHUN:
u3ydeHue (GU3NUYEeCKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakimii yrieBoJOpPOJIOB Pa3IMYHBIX KiaccoB (oOeclBeUMBaHHE OPOMHON WITH
HMOJHON BOJBI, pacTBOpa NEpMaHraHaTa KaJius, B3aUMOJCIHCTBUE alleTHUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE
yriepoja ¥ BOJAOpPOAA B OPraHMYECKUX BEIIECTBAX, IOJYYEHUE OTUJICHA U
U3Y4YCHHE €ro CBOWCTB, O3HaKoMieHHE ¢ KoJuiekiusmu «Hedpts» u «Yromby, ¢
oOpa3liaMd  TJIacTMacc, KaydyyKOB U  PE3UHBI, MOJEIUPOBAHUE MOJICKYI
YIJIEBOJIOPOIOB U TaJIOTEHIPOU3BOHBIX YIIIEBOJOPOIOB.

Kucsopoacoaep:kamnue opranndecKkue coeJMHeHU.

[IpenenpHbie OgHOATOMHBIE cOUpPTh.. CTpoeHue Moyekyn (Ha mnpuMmepe
METaHOJIa W JTaHojda). ['oMonormyeckuit psia, oOmas ¢dopmyna, HU3OMEpHUs,
HOMEHKJaTypa u kiaccupukanus. Dusmdyeckue CBOWCTBA  MpPEETbHBIX
OJIHOATOMHBIX CIUPTOB. BoJOpoAHBIE CBS3UM MEXIYy MOJIEKYyJIaMU CIHPTOB.
XUMHUYECKHE CBOWCTBA: PEAKIUM 3aMEIIeHUs, JAeTrujipaTalud, OKHUCICHUS,
B3aUMOJCHCTBUE C  OpPraHWUYECKUMU U  HEOPraHWYECKHUMHU  KHCIOTaMH.
KauecTtBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHOIAa U METAaHOJA
Ha opraHu3M uenoBeka. CrnocoObl TOJy4YEeHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHl — STWICHIJIUMKOIb W TIHIEpUH. DuU3nyeckue u
XUMUYECKUE CBOWMCTBA: PEAKIMU 3aMEIIEHHUs], B3aUMOJICUCTBUE C OPTraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCJIOTaMM, KaueCTBEHHAs peakiusi Ha MHOr0aTOMHBIC
criupthl. [IpeacTaBieHre 0 MeXaHM3ME PEAKIUA HYKJICO(PUIHLHOTO 3aMEICHHUS.
JleiictBue Ha opranu3Mm 4YenoBeka. CrHocoObl TIONYyYEeHHS W TPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYNIbI H
O6enzonpHOTO sAfpa. Pusndeckue cpoiicTBa (PeHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoicTB (enona. KauyecTtBeHHble peakuuu Ha ¢eHon. TokcuyHocTh ¢eHona.
Crioco0sI onryueHust U mpuMeHeHune penona. enonapopmanbIeruiHas cMoa.

KapOoHuibHbIE COETMHEHHS — ANIBJIETU/Ibl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM TpyMIibl. ['oMooruueckue psiapl albJeruaoB U KETOHOB, 00IIas
dbopmymna, m3oMepusi U HOMEHKJIaTypa. DU3WUYECKHUE CBOWCTBA aNbICTHUIOB U
KETOHOB. XMMHYECKHME CBOMCTBAa  QJIBJECTHIOB W  KETOHOB:  PEAKIUHU
npucoenrHeHns. OKUCICHHE ajabAeTUI0B, KAYECTBEHHBIE PEAKIIMU HA aJbICTHU/IbI.
CniocoObl IOJIy4eHHS U MPUMEHEHHE alIbJICTHI0OB U KETOHOB.

OHOOCHOBHBIE NIPEENbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI30Mepusi 1 HoOMeHKIaTypa. Pu3ndeckre CBOMCTBa
OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakuusi STepUPUKALUHN, PEAKIUH C YYaCTHUEM YIJIIEBOJOPOAHOIO paJMKala.
Oco0OeHHOCTH CBOMCTB MypaBbHMHOW KHUCHOTHI. [loHSATHE O NPOM3BOAHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3(pupax. MHoroodpazue kapOOHOBBIX KHCIIOT.
Oc0OEHHOCTH CBOWCTB HENPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHCIOT, TMJIPOKCUKAapOOHOBBIX KHCIOT. IlpencraBuTtenu BbICIINX
KapOOHOBBIX KHCIIOT: CTE€apUHOBas, MAJbMUTUHOBAS, OJIEMHOBAs, JUHOJIE8AS,
NUHONIeH08as KUCIOThl. CIocOObI MOIYYeHHUs M MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['oMonorudeckuil psia, odmas (opmyna, uzoMepus u
HOMEHKJIaTypa. PU3MYECKHE W XUMHUYECKHE CBOMCTBA: THIPOJIA3 B KHUCION H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, pu3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHCJION U 1enoyHou cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAECPKALUIUX OCTATKU
HETPEAENIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpOIE.

Mpia Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOLIEe JEeHCTBUE.

OOwas xapakrepucTuka yrieBojoB. Kinaccuduxanus yrieBogoB (MOHO-, IU-
U TonMcaxapuiel). MoHocaxapuIpl: IUIIOKO3a, (PpyKTo3a, rajakrosa, pudosa,
ne30kcupuOo3a. Ou3ndecKkue CBOMCTBA M HaxokjaeHUe B mpupoje. dorocuHTes.
XHWMHUYECKHE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U aJbIETUIHON
IpylI, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. IIpumeHeHue TIIIoKOo3bl, €€
3HAYEHHE B KU3HEACATEIBHOCTU opraHu3mMa. Jlucaxapuael: caxapos3a, MajJbTo3a U
JakTo3a. BoccraHaBnmBaronye U HEBOCCTAaHABIMBAKOIIME aucaxapubl. ['uaponns
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lonncaxapuapl: kpaxmadn,
IVIMKOTEH W 1eunono3a. CTpoeHHME MAKpPOMOJIEKYJ Kpaxmaja, TIJIMKOreHa H
LEJUTI0I03bl.  DU3MYECKHE CBOMCTBA Kpaxmaja W LEJUII0JI03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: THIpOJU3, KaueCTBEHHas PEAKUUS C HOJOM. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: THIPOJIU3, MojyuyeHue 3¢upoB 1emutono3bl. [lonsartue ob
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIEIK).



OKCIEpUMEHTANbHbIE METOJbl HM3Yy4YE€HHUS BEIIECTB WU UX IPEBPAILCHUM:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHUCJIEHUE 3THJIOBOTO CHMPTa B aJbAECTH]l HAa PACKAJICHHOW MEIHOW MPOBOJIOKE,
OKHMCJIEHUE S3TUJIOBOIO CHUPTa AUXPOMATOM Kajvd (BO3MOXXHO HCIOJb30BAHUE
BUJICOMATEPUATIOB), KAUYECTBEHHbIC pEAKIMH Ha ajdbACeTUlibl (C THIAPOKCHUIOM
muammuHcepeOpa(l) wu  ruapoxkcuaom  meau(ll)), peakmus raunepuHa  C
ruapokcuiom Menu(ll), XxumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa Iitoko3bl ¢ ruapokcuaom Menu(Il), BzaumopeicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANbHBIX 3a4a4d 1Mo TemMaM «CHHUPTHI U
benonby, «KapooHoBbie KUCTOTHL. CIOKHBIE A3DUPBD».

A3oTcoaep:Kalue OpranHnyecKne coeJMHeHus.

AMMHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUYeCKue M apoMaTUYECKHE; TEPBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue Mmoiiekys, obmas gopmyia, U3oMepus, HOMEHKJIATypa U (HU3UIECKUE
CBOMCTBAa. XMMUYECKOE CBOMCTBA alM(PaTHUECKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHHUE, B3aMMOJICHUCTBUE IEPBUYHBIX AMUHOB C a30THCTOM KHUCIOTOM.
Conu anKujiaMMOHHUS.

AHWIMH — TMPEICTaBUTENb AaMHUHOB apoMarnueckoro psga. CrpoeHue
aHwiIvHa. B3anMHOe BIUsiHUE TPyNIl aTOMOB B MOJIEKyJe aHuinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHbIe peakuuu Ha aHUIUMH. CriocoObl
MOJIyYCHHUS] M TpUMEHeHHe anudaTtudeckux amuHoB. [lonmyueHue aHuUiIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTaenbHbIe MPEICTaBUTENH O
AMUHOKUCIIOT:  IJIMLIMH, andaHuH. @Du3nyeckue CBOWCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpPHBIX  OPraHUYECKUX
COCIMHEHUM, pEeaKIusl TMOJUKOHACHCAIIMU, O0Opa3oBaHHE TENTUIHOW CBS3H.
buonornueckoe 3HaueHne aMUHOKUCHOT. CUHTE3 U TUPOJIA3 ENTHUIOB.

benku kak npupoanwie mnoiuMmepnl. [lepBuuHasi, BTOpUYHAsT U TPETUUYHAs
CTpyKTypa O€nkoB. XHUMHUYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATypalUs,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M HUX MpPEeBpalllCHUM:
pacTBOpeHHe OENTKOB B BOJIE, JCHATypalus OCIKOB NpPH HArpeBaHWU, I[BETHHIE
peakiu Ha OENKH, PEIIeHUe IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«A3oTconepKale  OpraHW4YecKue  COEAUHEHUs» U «Pacno3HaBanue
OpraHUYECKUX COCTUHEHUN.

BbicokoMouieKy IsIpHbIE COeIUHEHMS.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJUMEPU3ALIUH, CPEIHSSI MOJICKYJISIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3AIU U MOJTUKOHIEHCALUS.

[Tomumepubie wmatepuanbl. [lnactMaccbl  (MOJUATHIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPUA, TOJUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, IOJIUKapOOHATHI,
nonudyTHIIeHTepedTanar). YTunusanus u nepepadoTKa IIacTHKA.

DnacTomepsl: HaTypaJbHBII Kay4yK, CUHTETHUYECKHUE Kay4yKH
(OyTaMeHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHKI. Pe3uHa.

BonokHna: HaTypasibHbIe (XJIOMOK, IIEPCTh, IMIETK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAalpPOH U JIABCAH).

[Tonmumepsl CIEUATBHOTO Ha3HAYCHHUS (Tepron, KEeBJIap,
AIIEKTPOTIPOBOIAIINE TOJTUMEPHI, OHOpa3naraeMbie OJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJIbl HM3YyYE€HHUS BELIECTB W UX MPEBPAILICHHI:
O3HaKOMJIEHHE C 00pa3liaMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE HSKCIEpPUMEHTAIbHBIX 3adad Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

PacuéTnnie 3amaun.

HaxoxaeHue MoJiekyasipHOd (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs II0
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COCIMHEHUsT Mo Macce (00BeEMY)
MPOAYKTOB CrOpaHMsi, MO KOJWMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKklMy W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYPHOU (HOpMYJIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB HWJIM CIOCOOOB
HOJIYYEHMSI, ONpPENEICHUE JOJIM BBIXOJA NPOAYKTAa PEAKUUU OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpEIMETHBIX CBS3€M ITPU N3yYEHUN OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBIISIETCS Uepe3 HCIOJIb30BaHME KakK OOIIMX €CTECTBEHHO-
Hay4YHBIX TIOHATUM, TaK W TOHATUM, NTPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEeHHO-HAYYHBIE MMOHATHUS: SBJIICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CUHTE3, Kiaccudukalus, HaOJIOJEHUE, H3MEpPEHHeE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHE
BELIECTBA, (DU3MYECKUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTb, JHEPTHS,
Mmacca.

buomorus: kierka, opraHm3M, OJKOCHCTeMa, Ouocdepa, MeTaboIu3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIN U reTepOTPOPHBINA TUIT MUTAHUS, OPOKEHUE,



GoTocuHTe3, IBIXaHWE, OENKH, YIJICBOABI, J>KUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadust: mosae3Hble HCKOMIaeMbI€, TOTUTHBO.

TexHomorus: mNuUIIEBbIE TPOIYKTHI, OCHOBBI PAIIOHAIBHOTO IHTAHUS,
MOOIIIUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKWA
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUM C CHCTEMHO-IEITEIBHOCTHBIM MOAXOAOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIICIEHBI CICAYIOIIUE COCTABISIIONIME: OCO3HAHUE
OOyYaloIMUMHUCA POCCUICKOW TPaKIAHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIPEAECICHNIO; HATMYNE MOTUBAIIUU K
0oOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMU W HOpPMaMU T[IOBEJICHUS;, HaJIH4YUe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTH CTABUThH 11U U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TpeaMeTra «XHMUS» OTpaxkaroT
c(hOPMUPOBAHHOCTh OIbBITA TMO3HABATEIILHON U MPAKTUYECKON JEATEIIbHOCTH
00yJaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHON IEATEIbHOCTH.

JIMYHOCTHBIE pE3yJbTATBl OCBOEHUSI MpeAMETa «XUMHUS»  OTPAXKAIOT
c(OpPMHUPOBAHHOCTh OTMBITA [MO3HABATEIBHOW M TMPAKTHYECKOW JEATeTbHOCTH
oOydJaromnuxcsi B MpoIecce pean3aiui 00pa30BaTeIbHON JESITEIIBHOCTH, B TOM
YHUCJIEC B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBXXEHHUS K 3aKOHY W MIPABOIOPAJIKY;

MPEJCTABJICHUSI O COLUHUAIBHBIX HOPMAaxX MW MpaBWIaX MEXJIMYHOCTHBIX
OTHOIIEHHUI B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3aHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY H
apTYMEHTBI IPYTUX MIPHU aHAIN3€ PA3JIMUYHbBIX BUJOB YUeOHOU NeATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOI'O OTHOLICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OT€YECTBECHHON XMMUU;

YBOXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUIOKEHUSI XUMHHM, OCO3HAaHHUS TOTO, YTO [aHHbIE HAYKH €CThb pe3yJbTar



JUINTENbHBIX ~ HAOJIONEHUH, KPONOTIMBBIX OKCHEPHUMEHTAIbHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYJIa YUYEHBIX U MPAKTHKOB;



MHTEpeca W IO3HABATEIbHBIX MOTHBOB B TOJYYEHMHM M MOCJIEAYIOLIEM aHaJIU3e
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMUBATh CBOC MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIIECH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUN
MTOCTYTIKOB;

4) hopMHUpPOBAHUSI KYJIHTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEM 3J0poBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY WU
MICUXUYECKOMY 3/I0POBBIO;

COOJIO/IeHUsT TIpaBUi O€30MacHOr0 OOpalleHusi ¢ BeEHIeCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM JESTEIBHOCTH;

MOHUMAaHUSI [IEHHOCTH TpaBWI HMHAUBUAYATBHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHMSI B CUTYALUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCHIUTAHUS:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKOMN
NEeSATENbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPUECKOW U  JPYyrux BUOAX
JeSTebHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3aaa4
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEToO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBOXEHUS K TPYIy, JIOASIM TpyAa M pe3yibTaTaMm TPYAOBOH JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIBHON TPAaeKTOPHUU
obpaszoBaHus, Oyaymieli mnpodeccuu W peanu3alldd COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB € YYCTOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHM, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 1EJIeCO00Pa3HOT0 OTHOLICHHSI K IPUPOJIE KaK HCTOUHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

MOHUMAHUS TJIIOOAIBHOTO XapakTepa KOJOTUYECKHX MPOOJIeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MMPUPOIHON M COLMAIBHOM Cpebl;



OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BaHUS JOCTIXKEHUM XUMHUHU IS
pEIICHHS BOTIPOCOB PAIMOHATIBLHOTO TPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPUATUS JICUCTBHUM, NPHUHOCAIIMX BpeJ OKpYKaroIIeH
OPUPOAHON Cpelie, YMEHHsSI TPOTrHO3UPOBATH HEOJIAroMpUATHBIE SKOJOTHYECKUE
MOCJIC/ICTBUSI MPETPHHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIMYHs PA3BUTOTO YKOJIOTHYECKOTO MBIIMUICHHS, SKOJOTHIECKON KYJIbTYPHI,
OTIbITa JEeSATETLHOCTH HKOJIOTHIECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW W COLUAIBHOM
PaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH UCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

MOHUMAaHUsl CHeIU(PUKH XUMHH KaK HayKd, OCO3HAaHUA €¢ pOJu B
(GbOopMHpPOBAaHNN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHHH IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXaIoMeM MHUPE KaK O CAMHCTBE MPUPOJLI M YEIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU NPOoOJIEM COXpaHEHUs
IPUPOTHOTO PABHOBECHS,;

yOEeXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU Uil COBPEMEHHOM
[MMBWJIM3AIMN: B €¢ TYMaHHCTUYECKOW HAMpaBJIEHHOCTH W BaXXHOHW PO B
CO3JIaHUU HOBOM 0a3bl MaTepuaIbHOM KYJIBTYpbl, B pPEIICHUU TJIOOATBHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOH, SHEPreTHUECKOM,
MUIIEBON M IKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHnn
YCIIOBHM YCHENTHOTO TPYy/Aa U AKOJIOTHICCKH KOM(DOPTHON KU3HHM KaXKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TOHHUMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MoJTyJaeMbIe 3HAHUS JIJI aHAJIN3a U OOBSICHECHHUS SBJICHHA OKPYKAIOIIETO MUpPA 1
MIPOUCXO/ISIINX B HEM U3MEHEHHH, YMEHHSI IeJIaTh 000CHOBAHHBIC 3aKTIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB H WMCIOIIMXCA MAaHHBIX C IENbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
pEIICHUS TPOOJIEM B peabHBIX )KM3HCHHBIX CUTYAIUX;

WHTEpeca K O3HAHUIO, UCCIIEI0BATEILCKON ACSTEIHbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0OOpa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 10 XHMHH B
COOTBETCTBHUH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX cepax mpodeccruoHambHOM
NeSTETHLHOCTH.



METANPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YpOBHE
cpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPAKAOIINE
[EJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SIBJICHUE,
MPOIIeCC, CUCTEMa, HAYYHBIN (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBAHNE, HAOIIOAEHUE, U3MEPEHUE, SIKCIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPAaMOTHOCTH M COIMATILHOM KOMIETEHITMN 00yUYaroInXCs;
CIIOCOOHOCTH 00yYaroIMXCcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIE Y4COHBIC
JIEVUCTBUS B TIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU H  PETYISATHBHBIMH
JIIEUCTBUSIMU.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHBIE yUeOHbIe JeHCTBUS

1) 6a30BbIE JJOrHYECKHE TeHCTBHA:

CaMOCTOSITeIbHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeAesaTh ILENH JCSATENbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTIOCTHXKEHHUS, COOTHOCUTD PE3YJIbTATHI ICATEIBHOCTH C TOCTABJICHHBIMHU 1IEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUW NPUCMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICJISITh XapaKTEepPHbIE MPU3HAKU TOHATUN M YCTaHABIMBATH UX B3aUMOCBS3b,
HCTIOJB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAHUS HM KPUTEPUM JUIA KIacCH(UKAIMKA BEIIECTB |
XAMUYECKHUX PEaKIUM;

yCTaHABJIMBAaTh TPUYUHHO-CJICACTBEHHbIC CBSI3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXJeHUsl (MHAYKTUBHBIC, JEAyKTUBHBIC, IO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B paccMaTpHBaEMbIX
SIBJICHUAX, (DOPMYJIUPOBATH BBIBOIBI U 3aKJIFOUCHUS,

MIPUMEHSITH B MPOIIECCE MO3HAHUS UCIIOIb3yeMble B XMMUU CHMBOJIMUECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOACIBHBIE IPEACTABICHUS — XUMUYECKUM
3HAaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas (popmyia, ypaBHEHHUE XUMUYECKOM



peaklMy — MpU PELICHUH Y4YEOHBIX MO3HABATEIbHBIX W MPAKTHYECKUX 3aj/ad,
MPUMEHSTHh HAa3BaHHBIE MOJICJbHBIC MPEACTABICHUS IJIS1 BBISABICHUS XapaKTEPHbBIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHUS:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKUX
peaKuunii;

dbopMyIMpOBaThH 1NN U 33/1a4d UCCIEAOBAHMS, UCIIOJIb30BATh TOCTABICHHbBIC
U CaMOCTOSITEIBHO C(OpPMYJIHMpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUIA;

BJIAJ€Th HABBIKAMU CaMOCTOATENBHOTO IUIAHUPOBAHUS W TMPOBEJCHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JaTh 32 XOIO0M
Ipouecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyJIHUpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIE0BAaTENbCKOM U IPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MMOMCKY METO/JOB pEIIEHUs TMPAKTHUYECKUX 3a7ad, MPUMEHEHUIO pPa3IN4HbIX
METO/I0OB [TO3HAHHS.

3) padora ¢ uHpopMAaLHeii:

OPUEHTHPOBAThCSI B PA3IMYHbIX MCTOYHMKAX HHQOpManuu (Hay4HO-
HOMyJIIpHasl JUTepaTypa XUMHUYECKOIO COJAEpXkaHMs, CIpPaBOYHbIE [OCOOMS,
pecypcsl MHTepHeTa), aHaNM3UpoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (PopMm
MIPEICTABICHHUS, KPUTHUYECKH OLICHUBATh ec JOCTOBEPHOCTh u
HEMIPOTHUBOPEYNBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOJbl NMPHU MOUCKE U
otoope wuHMOpPMAIIUK, HEOOXOMUMOM JUIS BBIMOJHECHHS Y4eOHBIX 3adad
ONPEEICHHOTO THIIA;

npuoOpeTaTh OMBIT HWCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PAa3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMYy  MpEeaCTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TarpaMMbl, TAOJIUIbI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAy4YHBIA $3bIK B KAauecTBE CpelAcTBa npu paboTe cC
XUMHUYECKON HMHGpOpManueil: NpPUMEHATh MEXIpeaMEeTHbIe ((pU3ndeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, POpMYIibl, a00peBUATYpPbI, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TIAAHOCTH.

KoMMyHHMKaTHBHBIE YHHBeEpCaIbHbIe ydeOHbIE 1eiiCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBIMIOJIHEHUS TTPEJIOKEHHON 3aa4H;

BBICTYIIaTh C IPE3CHTAlMEH pe3yJIbTaTOB IT03HABATEILHOW JIEITEIHLHOCTH,
MOJTyYEHHBIX CAMOCTOSTSIIEHO MM COBMECTHO CO CBEPCTHHKAMH NP BBIIOJTHCHUN
XHUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUICCKONH pabOThl MO MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOTo MPOeKTa, U (OPMYJIMPOBATH BBHIBOJIBI
10 pe3ybTaTaM NPOBEICHHBIX HCCIICIOBAHUM IyTEM COTJIACOBAHHS IO3WIUN B
X0J1e 00CYXICHHSI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHbIC yHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JESITeNIbHOCTh, ONpEeeNsds €¢ LeNM W 3aJadyd, KOHTPOJIMPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpeljlaraéMblii alropuT™M JCHCTBUI mpu
BBIIIOJIHEHUH YYEOHBIX U HCCIEIOBATENbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA C€MOCOO MX PELIEHUS C Y4YETOM IMOJIYYEHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb JIEITEIbHOCTM HAa OCHOBE CaMOaHalIu3a |

CaMOOLICHKH.
INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIEC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUHU Ha YIITYyOJICHHOM
YPOBHE Ha YPOBHE CPEIHEr0o OO0IIEero o0pa3oBaHUsl BKJIIOYAIOT crienupruuecKue
JUIsl y4eOHOro mpeaMeTa « XUMUsh HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA
110 OCBOCHMIO, HHTEPIIPETAIIUA U MPEOOpa30BAHUIO 3HAHUH, BUIBI JICSITCIHHOCTH
10 TIOJYYEHHUIO HOBOT'O 3HAHUS M IMPUMEHEHHWIO 3HAHWN B PA3IMYHBIX YYEOHBIX
CUTYaIlMsIX, a TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XUMueul. B
porpaMMe IO XUMHHM TMPEIMETHBIC PE3YJbTAaThl MPEICTABICHBI IO TrojaM
U3yUYCHUS.

10 KJIACC
[IpenMeTHble pe3ylbTaTbl OCBOCHUS Kypca «OpraHuueckas XHUMHS»
OTpaXKaroT:
c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECTE W 3HAYCHUU OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POJU B 00ECIEUEHUU YCTOWYHMBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTUUYECKOM, SHEPreTUIECKOU U



NUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUHA HOBBIX MaTEpHAaNIOB,
HOBBIX UCTOYHHUKOB SHEPIHH, B o0ecrnieueHnun pPaMOHAIBHOTO
MPUPOIONONB30BaHus, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypHI
YEeJIOBEKa, a TAaKXE DJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJAHON CPEJIC;

BIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE MOHATUSI — XUMUYECKUN DJIEMEHT, aTOM, PO U AJIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aroMHBIE OpOMTAIM, OCHOBHOE M BO30YKICHHOEC
COCTOSIHUSI aTOMa, THOpUAM3aIUs aTOMHBIX oOpOWTaneil, HOH, MOJEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, CTETICHb OKUCJICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pajaukal, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpAILLCHHBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPbl, TOMOJIOTMYECKHI PsiA, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCJIOPOJ- U a30TCOJAEPKAIINE OPraHUYECKHE COCIUHEHUs, MOHOMED, IOIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEOUHEHMS; TEOPHUM, 3aKOHBI
(nepuognueckuit 3axkoH /. M. MenneneeBa, Teopusi CTPOEHHS OPraHHMYECKUX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TPEBpAlllEHUs DSHEPrUM TMPH XUMHUYECKUX PEaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE
NOHMMaHUs IPUYUHHOCTU U CUCTEMHOCTU XMMUYECKUX SIBJICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUYECKHX pEeaKIHid, TePMOJNHAMUYECKUX H KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3ANMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIM U Me30MepHbIi 3¢ dekTsl, opuenTanTsl [ u Il pona);
(akToNIOTHYECKNE CBEICHHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHHMH M O€30MacHOM
UCIIOJIb30BaHUU BaXXHEHIINX OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
ACSTEIbHOCTH  YeNOBEeKa, OOMMX  HAYYHBIX  MPHHIMIAX  XUMHUYECKOTO
MIPOMU3BOICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPAOOTKU HEPTH);

c(hOpMHPOBAHHOCTh, YMEHUH: BBISBIATH XapaKTepPHbIC MPU3HAKU TMOHATHIA,
yCTaHaBIUBATh MX B3aUMOCBSA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IpPU
OINHCAaHUU COCTaBa, CTPOCHUSI U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX pPEaKUUN M PacKpblBaTh MX CYUIHOCTB:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUil  MOCPEICTBOM  COCTaBJICHHUS
AJIIEKTPOHHOIO OajlaHca 3TUX peakUuui, peakuuid HOHHOTO OOMeHa MyTeM
COCTaBJICHUS VX TIOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHU;



M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BEIIECTB I WILTHOCTPALIMU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJJICKHOCTh M3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO KX COCTaBy M CTPOCHUI0 K ONPEACICHHOMY
KJIacCy/Tpynme COCOWHEHWH, J1aBaTh WM Ha3BaHUS 10 CHCTEMATHYECCKOM
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUsS ISl OTIIEIBbHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, allETUJICH, TOJIYOJI, TJIUIIEPUH,
ATWICHTJUKONb, (GeHod, (OopMalbIeru, aleTalbJeruja, aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAsSI, OJIEMHOBAS], MAJIbMUTUHOBAS KHUCIIOTHI,
[JIAIAH, aJaHuH, MaJibTo3a, (PpyKTO3a, aHWIWH, AUBUHWJ, W30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh YMEHHUS OIpPEACNATh BHUJ XUMHYECKOM CBS3U B
OPraHUYECKUX COCIMHECHMSIX (KOBAJCHTHAs W HOHHAs CBSI3b, G- U T-CBS3b,
BOJOPOJHAs CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOECHUS;

chOpMHPOBAHHOCT, ~ YMEHHMI  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
dbu3uYecKre M XMUMHUYECKHE CBOMCTBAa THUIMYHBIX TPEJICTABUTEICH pPa3IUUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAaHOB, MKIIOAJKAHOB, aJIKEHOB, AJIKAJIUCHOB,
AJKUHOB, apOMAaTUYECKHX YTJIEBOJAOPOJOB, CIUPTOB, aJjbJETHU/IOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, M- W TOJUCaXapuIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXJIY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh yMEHUS TMOATBEPXKJIAaTh HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKUX COSUHEHUMN OT
KPAaTHOCTH U TUIA KOBAJICHTHOM CBS3U (G- U T-CBSI31), B3aUMHOIO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Coipbsi (HeTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE IPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTOJ[aX MO3HaHWsA — HAOJIOJCHUU, U3MEPEHUH, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS,

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEILHON JIEITEIIPHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE,



CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIECJICTBEHHBIX CBSI3€M — ISl MU3y4EHUS
CBOWCTB BEIIECTB U XUMUUYECKHUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISATh B3AaUMOCBSA3b XMMHUYECKUX 3HAHUU C
MNOHATUSIMU U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TOHUMAaHHUS CYITHOCTH MaTEPHAIIBHOTO €IWHCTBA MUPA,
WCIIOJIh30BaTh CHCTEMHBIC 3HAHUS MO OPTaHMYECKOW XWMHH IS OOBSICHEHUS H
MIPOTHO3UPOBAHUSA SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOPMHPOBAHHOCTh YMEHMM: TMPOBOAUTH PACUYECThl MO XHUMHYECKUM
dbopMynamM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (PU3NYECKUX
BEIMYMH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJMUYECTBEHHON CTOPOHBI: PaCUCThl MO HAXOXKIACHUIO XUMHUUYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHUX DJIEMEHTOB,
IPOJYKTaM CrOpaHus, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHII: TPOTHO3UPOBATH, AHAJIM3UPOBATh U OIICHUBATH
C TMO3UIUMKA  DKOJIOTMYECKOM  OE€30MacHOCTH  MOCJEACTBUS  OBITOBOM WU
MPOU3BOJICTBEHHON JICSITEIBLHOCTH UEJIOBEKA, CBSA3aHHOM C  mepepaboTKoM
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEUICHUN
npo0JieM B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U TPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJYyYeHUE M HW3YyYEHHE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAUECTBEHHBIE PEAKIHUH YIJIEBOJAOPOAOB PpA3JIUYHBIX KIJIACCOB H
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lad MO PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBUII
0e3omacHOro oOpanieHusi C BELIECTBAMHU M JA0OPAaTOPHBIM 00O0PYIOBAHUEM,
dbopMyIupoBaTh 11€JIb HUCCIEIOBaHMS, TMPEICTABISITE B pa3iudyHor (popme
pe3yabTaThl SKCHEPUMEHTA, AHATTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUjIa SKOJOTHYECKH 11€J1eCO00pa3HOTrO MOBEICHUSI B OBITY U
TPYJIOBOM JEATEIILHOCTH B IEJSAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKaIOIICH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOIO JCHCTBHS HA KUBBIE OPraHU3MBI
ONPEEICHHBIX OPTAaHUYECKHX BEIIECTB, MOHMMAas cMbIch nokazarens [1/JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOILICHUS PUCK-TI0Jb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBIATh II€JICHANPABICHHBIN TMOUCK
XUMUYECKON MH(GOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-Hay4dHas
JTuTEpaTypa, CpeacTBa MaccoBor mHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHATM3UPOBATh XUMHUYECKYI0 MH(POpMAIINIO, TIepepadaThiBaTh €¢ U MCIOJIb30BaTh
B COOTBETCTBHUU C TOCTaBJICHHON y4eOHOM 3a1a4eii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. Teopernueckue OCHOBbI OPraHUYeCKOM XMMUH
[Ipenmer opranndeckoii xumun. Teopus
11 CTPOCHUS OPTaHMYECKUX COSAMHEHU A. M. 8 0 0 https://myschool.edu.ru/
bytneposa
Wroro mo pazneny 8
Pasznen 2. YraeBoaopoabl
[IpenenbHbIE YTI€BOJOPOIbI — ATKAHBI
2.1 pel YHICBOAOPOR ’ 5 0 0 https://myschool.edu.ru/
UKIIOATKAHbI
HenpenenbHbie yriaeBoaopoabl: aIKEHBI,
2.2 pel e AOPOA 14 0 1 https://myschool.edu.ru/
aJKaJUEHbI, aTIKUHbI
2.3 ApomaTuyeckue yriieBo10po/ibl (apeHsl) 8 0 0 https://myschool.edu.ru/
[IpupoHbIE HICTOYHUKH YTIEBOJOPOIOB U UX
24 pHpoa . AOPOA 4 0 0 https://myschool.edu.ru/
nepepaboTka
2.5 ["asiorennpon3BoOAHbBIE YTIIEBOJOPOIOB 4 1 0 https://myschool.edu.ru/
Wroro mo pazneny 35
Pa3nen 3. Kuciopoacoaepskamue opranndeckne coeInHeHUs!
3.1 Cruprel. Genon 11 0 1 https://myschool.edu.ru/
KapOonunbpHbIe COeAMHEHUS: aTbIETHIBI 1
3.2 P g AT 21 0 1 https://myschool.edu.ru/

keToHbl. KapOoHoBbIe KUCIOTHI. CI0KHBIE



https://myschool.edu.ru/
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a¢upsl. XKupbl

3.3 VYrneBonsl 9 https://myschool.edu.ru/
Hroro no pazueny 41
Paznen 4. A3orcoaep:kauie opraHnyecKue coeAnHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 https://myschool.edu.ru/
Hroro no pazueny 12
Pa3nes 5. BoicokoMoJieKyJIsIpHbIe COeIMHEHH S

51 BricokoMoneKysipHbIE COSAMHEHUS 6 https://myschool.edu.ru/
Wroro o pazneny 6
HazBanue MoayJist
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O IPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

* Xumus 10 knacc/O.C. INabpuensn, U.I'. Octpoymos, C.1O. ITonomapes,

O0O/Ipoda

METOJIUYECKHUE MATEPHUAJIbBI JIUIS1I YUYUTEJISL
1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudyeckoe nocooune —
yriyoneHHbid ypme - M.: Jlpoda 2022 rog.
2. O.C.I'abpuensa, .I.OctpoymoB, «O01mas XumMusi B TeCTax, 3ajavax,
ynpaxkuenusx. 10 kimace» — M.: JIpoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 10 knacc:
KonTponbHbie 1 TpoBepouHbie paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 10 kmacc:
Hacronbhas kaura s yuurtens». Yacts 1 — M.: Ipoda, 2019 roxa.
5. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiauu o XUMHUU U
crocoObl ux pemeHus» - M.: «/lpoday, 2021roz.
6. B.I'. JlenncoBa «Xumus 10 kiacc moypodHbI€ IIaHBI 110 YYSOHUKY

O.C.I'aGpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018roa.



7. M.A.Ps6oBa, Y .}O.Hesckas, P.B.JIunko «TecTsl mo xumun 10 kmaccy, -
M.: Dk3amen, 2019r.
8. 9. O.C.I'abpuensn, N.I'.OctpoymoB « XMUMHUECKUI IKCIEPUMEHT B IIIKOJIE

10 xmacey; - M.: Ipoda. — 2022 rog.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoteka 11OK https://myschool.edu.ru/

http://him.1september.ru Equnas xomnekuus LIOP: [TpenMeTHas KOIIEKIUs

«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHBIC

skcriepuMenThl: xumusi. Komekius Poccutickoro o01eo6pa3oBaTebHOTO

nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas omumnmana mKoJIbHAKOB IO XUMHH

http://chem.rusolymp.ru Opranuueckast XAMHSL: 3JICKTPOHHBIA YUeOHUK IS

CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMUS

http://www.chemistry.ru JluctaHimoHHast OTUMITHA/IA 10 XUMHH:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA MTPOCKT
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