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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.), a Taxxke DenepanpHOi paboyeit mporpaMMbl BOCTIUTAHUS,
yepe3 BKJIIOYEHHE B pabouyl0 MNpOrpaMMmy IO XUMHH LEJIEBbIX OPUEHTUPOB
pe3yJbTaTOB BOCIHUTAHUS, HMX Y4Y€T B OINPEIACICHUU BOCIUTATEIbHBIX 3a7ad
YPOKOB.

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO oOOecneunuTh 0011e00pa30BaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalud UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NoApOOHYI0O  HHTEpIpETalMil0 B  COOTBETCTBUM C  OCHOBOMOJIATAIOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOyYeHHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIKCHUN OOyJaronmxcsi B



pamMKax HTOTOBOM arrectanud B (GOpMe E€AUHOTO TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHUH.

[Tporpamma asist yriayOGiI€HHOTO U3yYeHUSI XUMUU:

e YCTaHABIMBAaE€T WMHBApPUAHTHOE MPEAMETHOE COJEpKaHHEe, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTACJIbHBIX MpoQuiei, mnperycMaTpuBaeT
pacnpeneneHue M CTPYKTYPHUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYCHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHbIX JAEMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIep KaHMs IIPEIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMpPENesThCsl B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
HAa3HAUYEHUHU TPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEM B CHUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIyONEHHOTO W3YyYEeHHS HaNpaBlieH Ha peaJu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHusI B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPO(eCcCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOMINUXCs, BEIOPABIINX OMpPeNenEHHbIN Tpoduiib
oOy4eHusi, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusx npodeccuoHabHOr0 00pa3zoBanus. Hapsny ¢ atum,



B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHMS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOYyYalolluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIICKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alNK y4eOHOTO Tpyla |
00OOIMIEHHBIX  CIMOCOOOB  NIEATELHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun Moaxoa0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B IMPOTrpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YPOBHEH U3yUYeHUs IpeaMeETa.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHMHS» COCTABISICT COBOKYMHOCTh IIPEAMETHBIX 3HAHUN U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTeMa
3HAHMIM MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha YriayOJEHHOM YpOBHE H3yUeHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
JJIEMEHTaX W CBOWCTBAX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUSA U YTITyOJIeHUs
MPEICTABICHUM O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHUSI PEAKIIUH, pACCMATPUBAEMBIX C TOYKU 3PCHUS] XUMUYECKOW KMHETUKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUMOB  peakuuil  JomnojHsAeTcs  (HOopMUpOBaHMEM  TpEACTaBIeHUM 00
AIIEKTPOXUMHUYECKUX MPOIIECCaX U IEKTPOJIHM3E PACIIABOB U PACTBOPOB BEIIIECTB.
B kypce opraHmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHWEe WMEET TO, YTO Ha COACPNKAHHE KypCOB XHMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPOoduIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTypy U XapakTep JOMOJHEHWA K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMUSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETA JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no obwed xumuu. [Ipu



U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJICKYJISIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HKE), 3aKOHBI COXPAaHEHUs
MacCbl M DHEPIUHU, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIIUI yIAENbHbI Bec OyleT UMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPYy, TaKHUE
CTPYKTYpHBIE KOMIIOHEHTHI, KaK JIMMUABI, OCNKHU, YTJICBOIbI, HYKJIEHHOBBIC
KUCJIOTHl U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane (¢GopMHpoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOECHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NpeaMeTsl», «Martematuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBJISIETCSI (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBON OE30MacCHOCTH, B Pa3BUTHU
MEJULMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBI 3HAaHHM, JIEKAIMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIFOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O



CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KIIFOUEBBIX MJIEW W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C TTO3UIIMHA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  Hay4YHbIX  METOJAaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHHUs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB W OOBSCHECHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuy MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro OO0IIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
PUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCMIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYCCKUX
criocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpoBaHNEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.



OO1ee yncao 4acoB, MPEAYCMOTPEHHBIX AJISl U3yUEHUsI XUMUU Ha yriyOJeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocraBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIlbl THOpUIU3ALMKM aTOMHBIX OpOHUTaneH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EM B MOJEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUU. MOneKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukanuu opraHudeckux BemecTB. I[lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OIbBITHI MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX JUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHUWsS,  JIHUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tonmumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTeHa Ha TUAPOKCOTPYNNYy, HUTPOrPyNIy, MHAHOTPYMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJICHCTBUE allE€THIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMonornyeckuit psa, oOuias ¢opmyna, u3OMeEpuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepUPUKALUM, PEaKUUH C YYacCTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJUHEeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3anMHoe BiusiHUE TPy aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30Ia.

AmuHOkuCOTE.. HOoMeHknaTypa u nzoMepusi. OTaenpHble IPEICTaBUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMUHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAA U TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OENKOB MPH HArpeBaHHUM, I[BETHHIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTAaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOro BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WMJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOcHUCTeMa, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHonorus: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTA aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMK PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTJICNIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW pEaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIEPATYpPa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIbI) WHJIUKATOPOB, M3YYEHUE BIMSHUS Pa3IHMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3HUECKHUE
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOTyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnHas kuciota u e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(1V), kpemMHHEBas KHCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTaioB. llpuMeHeHue MeTawsioB B OBITY UM TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBAa W €ro coenuHeHuidl. AMQoTepHbIE CBOICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coearuHeHuil. OKcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxueiiime coemunenust wmapranma(ll), wmapranna(lV), wapranma(VI) u
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKrne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHeHuid. [lomydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIE€3a C PACTBOPAMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HOocPop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO MCCIEIOBAHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS TIUIIA: OCHOBHBIE KOMIIOHCHTBI, IUIIEBbIC J00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuéter: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJAE PACTBOpAa C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXNOpeAMETHBIX  CBA3€W MNpU  U3YUYCHUH  OOmIe U
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAasi MPOMBIIIIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMHd W HOpPMaMu [OBEJCHUS; HallM4uue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aii 00pa3oBaTeIbHON NEATeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJECOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPYKAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perIeHus Mpo0JieM B peabHBIX KU3HECHHBIX CUTYAIUX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccrnoHambHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GYHKITMOHAIEHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHSITUN M YCTAHABIMBATHL MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JIE€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW IS BBIMOJHEHHUS YYCOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo MpoeKTa, U (OpMYIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpenesas €€ LeNIM W 3a7add, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeueHUH yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHasT M TPOCTPAHCTBEHHAsl (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TEPepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoOTKOM
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyUYeHHUE W U3YYEHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHYECKH I1e7IeCO00Pa3HOr0 MOBEACHHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs CMbICT rokaszaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmass w HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPTeTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUSI W OOIIEd KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS BIEKTPOIUTHYECKOW IUCCOLMAIUU, MEPUOANUECKUIM
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUUECKUN S3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U WX MPEBpaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrolilux BEIIECTB, TEIUIOBOMY 3(DQPEeKTy peakiuu, U3MEHEHHIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPUOIMYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKUE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAs KOHIEHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3YyYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbBI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoi uHbopMmaluu, aTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
http://him.1september.ru Eqnnas
kosutekiua LIOP: IIpeameTtHas
o KoJuteKuus «Xumus» http://school-
[Ipenmer opranndeckoit xumuu. Teopus : . .
. collection.edu.ru/collection/chemistry
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' aITKaJIMeHBI, AIKUHBI http://him.1september.ru Exnnas
kosutekuus L{OP: Tlpeamernas
KOJUIEKIUS «XUMUS
http://www.chemnet.ru ['azera
«XUMHS» U CalT Uil yuuTtens «1
2.2 ApomaTuyeckue yrieBoaopoabl (apeHbl) 8 Uy Ha YPOK XUMHUUN»

http://him.1september.ru Ennnas
kosuteknus [{OP: Tlpeamernas



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/

KOJUIEKLIUS «XHUMUI»

[IpenenbHbBIE YTIEBOAOPOABI — AJKAHBI,
UKI0AJIKAHBI

2.3

24 [IpupoHbIE HCTOYHHUKH YIJIEBOLOPOIOB
' U X nepepadboTka

http://him.1september.ru Eqnnas
koJutekuus L{OP: [Ipeamernas
KoJuieKIus «XuMusi» http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbBIC

OKCIICPUMCHTBI: XUMUS.
Komnexnus Poccniickoro
0011e00pa3oBaTeIbHOro nopraia

http://www.chemnet.ru I'azeta
«XuMuUsD» U CalT 1 yuurens «51

UJTy Ha YPOK XUMHH
http://him.1september.ru Enunast
kosutekuust LIOP: Ilpeamernas
KOJIICKIUS «XHUMUS

2.5 lanorennpou3BoOHBIE YTIIEBOJOPOIOB

http://www.chemnet.ru I'azeTa
«XUMHS» U calT il yuurtens «S1

UTy Ha YPOK XUMHH
http://him.1september.ru Ennnas
kosutekuus L{OP: Tlpeamernas
KOJUIEKUUS «XUMUSD)

Hroro no pazneny

35

Paspnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust

3.1 Cruptel. denon

11

http://www.chemnet.ru I"'a3zera

«XUMHS» U CalT 11 yuurtens «51
Uy Ha YPOK XUMHI
http://him.1september.ru Ennnas

kosutekuus LIOP: Ilpeamernas



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/

KOJUIEKLIUS «XHUMUI»

3.2

KapOonunpHbIe COeTMHEHMS: AT HIbI
U KeTOHbI. KapOOHOBBIE KHCIIOTHI.
Crnoxusle 3¢upsl. Kupbl

21

http://www.chemnet.ru I'azeTa
«XuMHS» U CalT il yuurtenrs « 51

Uy Ha YPOK XUMHUI
http://him.1september.ru Enunas
koJutekuus L{OP: [Ipeamernas

KOJUICKI A «XHMHS

3.3

Yriesoanl

http://www.chemnet.ru ['a3eTa
«XUMHS» U CalT il yuurtenrs «S1

W1y HA YPOK XUMUW)
http://him.1september.ru Enunast
kosutekiua LIOP: IIpeameTtHas
KOJUICKITUS «XUMHS

Hroro no pazneny

Pasznea 4. A3oTcoaeprkaniue opranHnyecKkue coeau

41

HEHUsA

41

AMUHBI. AMUHOKHUCIIOTEL. belku

12

http://www.chemnet.ru I"azeta
«XuMHS» U calT il yaurtens «S1

Wy Ha YPOK XHUMUU
http://him.1september.ru Exnnas
kosutekuus LIOP: Ilpeamernas
KOJUIEKLUA «XUMUSD)

Hroro no pazneny

Pa3pnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHUSA

12

5.1

BrICOKOMONEKYIISIPHBIE COETMHEHMS

http://www.chemnet.ru I"azeta
«XUMHS» U CalT 11 yuurtens «5

W1y HA YPOK XUMUI)
http://him.1september.ru Ennnas



http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/

koJutekuus LHOP: [Ipeamernas
KOJUTIEKIHS « XUMHUSI»

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX
anemeHToB 1. 1. Menaeneena

Ctpoenue BemectBa. MHOroo6pasue
BEIECTB

1.2

11 1

http://www.chemnet.ru
T"azeTa «XuMus» 1 caut

JUIsL yauTens «S uay Ha
YPOK XUMUM
http://him.1september.ru
Enunas xomnekus
LOP: ITIpenmernast
KOJUICKIIHS «XHMHUSI»

http://www.chemnet.ru
T'azera «XuMusa» v caut

Ut yuurens <« uny Ha
YPOK XUMHM
http://him.1september.ru
Enunnas xomnexnus
LOP: ITpenmernast
KOJIICKIUS «XUMHMS»

1.3 XHUMHUYECKUE PEAKIINH

19 1

http://www.chemnet.ru
T'aszeta «XuMusa» u caut

U1 yuutens «S uay Ha
YPOK XUMUM
http://him.1september.ru
Enunas xomnexknms



http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/

HOP: ITIpenmernast
KOJUICKIHST «XAMUSD)

Hroro no pazneny

Pa3nes 2. Heoprannueckasi XuMust

39

2.1

HewmeTtamnsl

31

http://www.chemnet.ru
T"azeTa «XuMus» U cait

Uit yaurtens «S1 uny Ha
YPOK XUMHI
http://him.1september.ru
Enunas xomnexuus
HOP: ITpenmernas
KOJUTEKIUS «XHUMHUSD

2.2

Meraminbsl

Hroro no paszneny

23

54

http://www.chemnet.ru
T'azera «XuMusa» u caut

JUIsL yauTens «S uay Ha
YPOK XUMHU
http://him.1september.ru
Enunas xommexums
LOP: ITIpenmernast

KOJUIEKIIUSA «XHUMUS)

Pa3zgen 3. XuMus 1 ;KU3HL

3.1

MeToabl O3HAHUS B XUMUH. XUMHASA U
JKU3Hb

http://www.chemnet.ru
T'azera «XuMusa» v caut

Juts yuurens <« uny Ha
YPOK XUMUM
http://him.1september.ru
Enunas xomnexnusa



http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://him.1september.ru/

HOP: ITIpenmernast
KOJUICKIHST «XAMUSD)

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie IIpakTunueckue op
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[Ipenmer 1 3HaUY€HNE OPraHUYECKON http://school-
1 XHMUH, IPEACTABJIICHHE O MHOI000pa3uu 1 collection.edu.ru
per SHOTOODP 04.00.2024 o S
OPraHN4YeCKUX COCMHEHUHN http://window.edu.ru/
DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
2 (OCHofHoe u B032 KIAEHHOE CO(}):O}III;I/I}I) 1 fttp.//school-
YKI : 05.09.2024 @ collection.edu.ru
BanenTHble BO3MOKHOCTH aToMa yriepojaa
XUMHYECKasi CBA3b B OPraHUYECKHUX
3 COCTMHECHMAX. MexaHu3Mbl 00pa30BaHM 1 http://school-
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa 06.09.2024  collection.edu.ru
CBA3EH
4 Teopus cTpoeHUS OpraHUYECKUX 1 http://school-
coenunennii A. M. byrieposa 11.09.2024  collection.edu.ru
Buapl uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE http://school-
5) 1 ;
3¢ eKTHI B MOJIEKYyIaX OPTaHMYECKUX 12.09.2024  collection.edu.ru
COECIMHEHU I
[IpencraBnenne o K1acCUPUKAITUN U htt:/fschool
p://school-
6 cucremarndeckass HomeHkiarypa (IUPAC 1 ;
HCTEMATIHCCKaA HOMCHIUTATYPa ( ) 13.09.2024  collection.edu.ru
OpTraHUYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi 1 http://school-

XUMHNHU

18.09.2024

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Cucremarusanus 1 00001IEeHUE 3HAHUMT 10

http://school-

8 .
TEME 19.09.2024  collection.edu.ru
AJKaHBI: TOMOJIOTUYECKHM psifl, 001Ias
(dbopMyIia, HOMEHKIIaTypa ¥ H30MEpus, http://school-
9 ;
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE 20.09.2024  collection.edu.ru
CTPOEHUE MOJIEKYJI
10 duznyeckue 1 XUMHYECKHE CBOIICTBA http://school-
aJKaHOB 25.09.2024  collection.edu.ru
Haxoxxnenne ajkaHoB B IPUPO/IE.
11 CrocoOsI ITOJIYYEHUS U T I:/11\/1peHelele http://school-
o P 26.09.2024  collection.edu.ru
aJIKaHOB
[uknoankansl: oomas popmyna,
HOMEHKJIaTypa U U30Mepus, 0COOEHHOCTH http://school-
12 . )
CTPOEHHS M XMMUYECKUX CBOMCTB, 27.09.2024  collection.edu.ru
CHOCOOBI MOJTYYEHHS U IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
OTIpeIeNICHUE MOJICKYIIPHOU (HhOPMYITBI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM http://school-
13 )
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIINX B 02.10.2024 @ collection.edu.ru
ero cocrtaB. CucremMaTusanus u
000011IeHNEe 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
opMyia, HOMEHKIATypa, dIEKTPOHHOE U
14 f (I))CTy AHCTBEHHOE CTYI())eHI/Ie MOIJ)ICI( 11 http://school-
Poeip P v 03.10.2024  collection.edu.ru
CTpyKTypHas U IUC-TPaHC-U30MEPHs
AJIKEHOB
15 dusnueckue U XUMUYECKHIE CBOMCTBA http://school-
ankeHoB. [TpaBuiio MapkoBHUKOBa 04.10.2024  collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CriocoObl mosTy4eHHs 1 IPUMEHEHNE

http://school-

16 AJIKEHOB 09.10.2024  collection.edu.ru
[Tpaktuyeckas padora Ne 1 o Teme http://school
o HOjI ch?‘H e STIIICHA 1 HBYHEHHE Ero 10.10.2024  collection.edu.ru
CBOICTB
Pemenue pacuéTHpIX 3a7a4 Ha htto:/fschool
18 OUPEACIICHHE MOIICKYIAPHOI OpPMYEI 11.10.2024  collection.edu.ru
OpPraHUYECKOT0 BEIIECTBA
AJKaZueHbl: CONPSKEHHBIE, htto:/ischool
19 W30JIMPOBaHHbBIC, KyMYJIHPOBaHHbIE. 16.10.2024 _picol lection.edu.ru
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX http://school-
IIUEHOB 17.10.2024 = collection.edu.ru
21 CriocoObl MoTy4eHus1 U IPUMEHEHUE http://school-
aJIKa/InE€HOB 18.10.2024  collection.edu.ru
AJIKUHBI: TOMOJIOTHUECKUN psijl, oOmIas
99 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U http://school-
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, 23.10.2024  collection.edu.ru
¢u3nueckue cBoicTBa
o http://school-
23 XHUMHYECKUE CBOMCTBA aJIKUHOB 94102024 collection.edu.ru
24 K . http://school-
AQ4ECTBEHHBIC PEaKI[UU Ha TPOHHYIO CBS3b 95102024 collection.edu.ru
o5 CriocoOsl MoTydeHus: ¥ IPUMEHEHUE http://school-
AJIIKUHOB 06.11.2024  collection.edu.ru
Pemrenue 3anad: pacu4€rsl 10 YPaBHEHUIO http://school-
26 . i
XUMHAYECKON peaKIuu 07.11.2024  collection.edu.ru
27 CucreMmaruzanys 1 00001IeHe 3HAHNUH 110 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

TeMe 08.11.2024  collection.edu.ru
ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast
0 a, HOMEHKJIAaTypa. DIESKTPOHHOE

8 (opMy1a, HOMEHIIATYpa. KD II:H B http://school-
HPOCTPAHCTECHHOT CTPOCHIE MOTICYT 09.11.2024  collection.edu.ru
OCH30J1a ¥ TOJIyoJIa, UX (PU3NIECKUE
CBOMCTBA

29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH http://school-
3aMEeLICHUS 13.11.2024  collection.edu.ru
XUMHUYECKUE CBOMCTBA aPEHOB: PEaKIIUU htto:/fschool

30 MIPUCOSANHEHHUSI, OKUCIIEHHE TOMOJIOTOB 14.11.2024 _picollection.e duru
OeHzona

31 OcoOEHHOCTH XUMUYECKUX CBOMCTB http://school-
CTHpOJIa 15.11.2024  collection.edu.ru
Pemenne pacu€THbIX 3a1a4 Ha htto://school

32 OUPCACICHILE MOEKYJIAPHOI (OPMYIL 20.11.2024  collection.edu.ru
OpPraHUYECKOTO BEIIEeCTBA

33 CriocoOsl MosTyueHus: U IpUMEHEHUE http://school-
apeHoB 21.11.2024  collection.edu.ru
I'eneTndeckas CBI3b MEKY pa3INYHBIMU http://school-

34 i
KJIaccaMH YTJICBOZAOPOJIOB 22.11.2024  collection.edu.ru
Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX htto:/fschoal

35 peaKm:m. Cucremarusanus u 00001IeHIE 97 11.2024 _picollection.e duru
3HAHUU IO TeMe

36 [Tpuponusiii ra3. [lonytHsle HeTAHBIE http://school-
rassl 28.11.2024  collection.edu.ru

37 KaMeHHBI#1 yroib 1 NpOIyKTHI €70 http://school-
nepepaboTKH 29.11.2024  collection.edu.ru

38 HedTp 1 cniocoOsI e€ mepepaboTKH. http://school-



http://school-collection.edu.ru/
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[TpumeHeHne MPOYKTOB MEepepadoTKH 04.12.2024  collection.edu.ru
HedtH
I'eneTndeckas CBI3b MEKY pa3InYHbIMU http://school-

39 ;
KJIaCCaMHU YTJIEBOJOPOIOB 05.12.2024  collection.edu.ru
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:

40 KT OHH(I))C CT oﬂemzle'yreaK I;IHH o htp.//school-

P p » peartt 06.12.2024  collection.edu.ru
3aMelleHus TajoreHa
€HCTBUE LIEN0YEl Ha

41 flanoreHn ](1)11/13130 Hble. B3anmonelictBre hp.//school-

p A ’ A 11.12.2024 | collection.edu.ru
JIUTaJIOT€HAIKAHOB C MAarHUEM U IIHHKOM

4 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0 http://school-
pazneny "YrieBoaopoasr" 12.12.2024  collection.edu.ru

43 KonTponbnas pabota no teme
"VYrneBomopoasr" 13.12.2024
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:

TOMOJIOTHYECKUH psifl, oOriast popmyna,

44 CTPOEHHE MOJIEK JII) H30Me I/ISI(b e hp./school-

" - o, 18.12.2024  collection.edu.ru
HOMEHKJIaTypa, Kiaccupukamus,
(bu3mvecKue CBONCTBa
XHWMHUUYECKUE CBOMCTBA IIPEAEIBHBIX http://school-

45 .
OJTHOATOMHBIX CIIMPTOB 19.12.2024  collection.edu.ru
CriocoObl MosTyueHus: ¥ IpUMEHEHUe http://school-

46 .
OJIHOATOMHBIX CIIUPTOB 20.12.2024  collection.edu.ru
[IpocTeie 23¢upbl: HOMEHKIIATypa U

47 I/I3pOMe us ((I))C(I))66HHOCTI/I (l)I/I?.ZEeCKI/IX " hup://school-

P, . 25.12.2024  collection.edu.ru
XUMHYECKHX CBOWCTB
MHOroaToMHbI€ CIIUPTHL: STUICHITIMKOJIb U http://school-

48 .

TIIMLEPHH, X (PU3NYeCKre U XUMHUYECKUE 26.12.2024  collection.edu.ru
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CBOMCTBA

CriocoOsl MoJTydeHus: U IpUMEHEHUE

http://school-

49 ;
MHOT0aTOMHBIX CIIMPTOB 27.12.2024  collection.edu.ru

50 DeHOII: CTPOCHKE MOJIEKYITBI, (PU3UIECKUE http://school-
cBoiicTBa. TOKCHYHOCTH (heHOIa 28.12.2024  collection.edu.ru

. http://school-

51 XuMu4ecKkue CBOMCTBa (heHosna 09.01.2025  collection.edu.ru

59 CriocoObl osTyyeHHsl U IPUMEHEHUE http://school-
benona 10.01.2025  collection.edu.ru
[IpakTuueckas paborta Ne 2. Pemenue

53
3KcnepI/IMeHTanLHLDf 3a[a4 [0 TeMe 15.01.2025

CrupTsl u HEeHOIBI

54 Cucremaru3zanus 1 0000IIeHNE 3HAHUH 110 http://school-
TeMe 16.01.2025  collection.edu.ru
ANBIIETUIB M KETOHBI: 3JICKTPOHHOE
CTpOEHHE KapOOHUIILHOW TPYIIIbI; http://school-

55 ;
TOMOJIOTHYECKHE PSA/IbI, 0011as popmyia, 17.01.2025  collection.edu.ru
M30MepHs 1 HOMEHKJIaTypa

56 AnbJerujipl ¥ KETOHbI: (PU3NUECKue http://school-
CBOMCTBA; pEaKIIMK PUCOCTUHEHNUS 22.01.2025  collection.edu.ru

57 Peaknuu okuciIeHHs U Ka4eCTBEHHBIC http://school-
pEeaKIu aJIbJIETUI0B U KETOHOB 23.01.2025  collection.edu.ru

58 CriocoObl TTOTYyIeHHS aJTbIETHIOB U http://school-
KETOHOB 24.01.2025  collection.edu.ru
OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE

59 UCJIOTHI OCHHOCTH CTPOCHUS UX http. school-
KHCHOTEL, OCODEHHOCTH CTPOC 29.01.2025  collection.edu.ru
MOJIEKY

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX http://school-
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KHCIIOT, UX (pU3MYeCcKHue CBOMCTBA 30.01.2025  collection.edu.ru
61 XUMUYECKUE CBOMCTBA MPEACTbHBIX http://school-
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT 31.01.2025  collection.edu.ru
Oco0eHHOCTH CBOWCTB MypPaBbHHOM http://school
62 KHCJIOThI. MHOT0OOpa3ue KapOOHOBBIX 05.02.2025 _picolltlection.e ULt
KHCIIOT
OCoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX U
apoMaTHYeCcKUX KapOOHOBBIX, htto:/fschool
63 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 06.02.2025 _picol Iéction.e ULt
kucnot. [IpencraBuTenu BbICIINX
KapOOHOBBIX KHUCIOT
64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX http://school-
KHCIIOT 07.02.2025  collection.edu.ru
65 CriocoObl MoTy4eHus1 U IPUMEHEHUE http://school-
KapOOHOBBIX KHUCJIOT 12.02.2025  collection.edu.ru
CrnosxxHbie 3(UpBI: TOMOJIIOTUYECKUH A,
66 obmas ¢o 13) Jfa U30MEpHU U ’ hp./school-
L P b 13.02.2025 collection.edu.ru
HOMEHKJIaTypa
67 OuU3NYECKUE U XUMUYECKUE CBOMCTBA http://school-
d¢upos 14.02.2025  collection.edu.ru
Pemenne pacu€rHbIX 3a1a4: 10
YpaBHEHHIO XUMHUYECKOW peakuy, Ha
68 .
oTmpeieJICHUE MOJIEKYIISIPHON (POPMYITBI 19.02.2025
OpPTraHUYeCKOro BELIeCTBA
[IpakTuueckas padora Ne 3. Pemenue
69 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
Jrenep 8 ) 20.02.2025
Kap6onoBsie kucnotbl. CoxHbIE d3PUPbI
70 XKupsl: ctpoenue, pusndeckue u http://school-
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XMMHUYECKHE CBOICTBA (THIPOIIU3) 21.02.2025  collection.edu.ru
OcoOEHHOCTH CBOWCTB JKUPOB,
71 coJiepKalluX OCTaTKU HETPEAeIbHBIX http://school-
prepram peA 26.02.2025  collection.edu.ru
XKHUPHBIX KHCTOT. JKupbI B mpupoie
MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moromee aercTue. IlorsaTue o http://school-

72 .
CHHTETHYECKUX MOIOIIUX CPEACTBAX 27.02.2025  collection.edu.ru
(CMCO)

I'enetnueckas CBSI3b YII€BOJAOPOIOB U
73 KHCJIOPOJICOIepKA IZI)Z 0 FaiﬂrzleiKI/IX hitp://school-
POACOLEPIKAIL P 28.02.2025 collection.edu.ru
BEIIECTB

74 Pacuétel Mo ypaBHEHUSM XUMHUYECKUX
peakmuit 05.03.2025
OO01mmas xapakTeprcTHKa YTICBOIOB U

75 Knaccn(bmlza I/Islp 1eBO ZII; (MOHO-, - U hitp://school-

e 8 g 07.03.2025  collection.edu.ru
MoJIMCaxapu/bl)
MoHocaxapuabl: pU3HUECKUe CBOICTBA U http://school-

76 .
HAaX0X/ICHHE B IIPUPOJIC 12.03.2025  collection.edu.ru
[IpuMeHeHne K036l €€ 3HaYeHUE B http://school-

77 i
KHU3HEIEATEIILHOCTH OpraHu3Ma 13.03.2025  collection.edu.ru

Hcaxapupl: caxapo3a, MajabTo3a U

78 faKTosap I?axom egne B IIPUPOJIE U hitp://school-

' 8 PHPOA 14.03.2025  collection.edu.ru
MIPUMEHECHHE JHCaXapHIOB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYIL,

79 (bmnqecxgei XI/IME‘—IGCKI/IC CBopﬁCTBa ’ ttp://school-

’ 26.03.2025  collection.edu.ru
MIPUMCHCHHE

80 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0

TeMe 06.03.2025
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http://school-

81 ITo € 00 UCKYyCCTBE OJIOKHA i
T HCKYCCTBEHHBIX BOTIOKHAX 27.03.2025  collection.edu.ru
Pemrenne pacueTHsIX 3a1a4 Ha
82 OTIpe/ieTICHUE JI0JIA BBIXO/A MPOTYKTa
pest g A TIPOAYE 28.03.2025
PEaKIUU OT TEOPETHUECKHA BO3ZMOKHOTO
83 Cucremaru3zanus 1 0000IIEHUE 3HAHUH 110 http://school-
pasaeiny 02.04.2025  collection.edu.ru
KonTponbnas pabora no teme
84 "Kucnopoacoaepikaiiiue opraHu4ecKre
POACOACPIRAIIIE O 03.04.2025
COETMHEHUS
AMUHBIL: KJTaccu(UKAIHsI, CTPOSHUE
85 MOJIEKYI1, 00 as[(b(bo MyJia 1f30Me ust hup://school-
yi1, 001 pMmyJa, ? > 04.04.2025  collection.edu.ru
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA
86 XUMHUYECKUE CBOMCTBA an(haTHIECKUX http://school-
aMUHOB 09.04.2025  collection.edu.ru
87 AHWINH: CTpOEHHE aHWIINHA, 0COOEHHOCTH http://school-
XMMHAYECKMX CBOHMCTB aHUJIMHA 10.04.2025  collection.edu.ru
88 CriocoObl TOTy4eHus1 U TPUMEHEHNE http://school-
annpaTHIECKUX aMUHOB 11.04.2025  collection.edu.ru
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 nzomepusl, pusnueckue CBOiCTBa. http://school-
OTenbHbIE TPECTABUTEINHN Ol 16.04.2025  collection.edu.ru
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA AaMUHOKHUCIIOT, UX
90 OHMOJIOTUYeCKOe 3HAYCHHE aMUHOKHUCIIOT hutp:/lschool-
' 17.04.2025  collection.edu.ru
CHHTE3 ¥ THIPOJIU3 TICTITH/IOB
01 benku kak npupoaHbIe OJIUMEDHI; http://school-
CTPYKTYpPbI OEIKOB 18.04.2025  collection.edu.ru
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http://school-

92 XUMHUYECKHE CBOMCTBA OEIIKOB .
23.04.2025  collection.edu.ru
A30TcoiepKallue reTepoluKINIecKIe
93 coe I/IHeHESI H JICI/IH(I))BBIG KHUCIIOTHI: hup://school-
! T ' 24.04.2025  collection.edu.ru
COCTaB, CTPOCHHE U OMOJIOTHYECKast POITh
[IpakTrueckas padota Ne 4. Permenue
94 SKCIEPUMEHTAIBHBIX 3aa4 M0 TEME http://school-
"A30TCcoIepKalie OpraHn4ecKue 25.04.2025  collection.edu.ru
coeIuHEeHUS "
[IpakTuueckas pabora Ne 5. Pemenue
95 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Pacnio3HaBaHne OpraHUYECKHUX 30.04.2025
coeqrHeHnin"
KonTponbnas pabora no teme
96 "A30TCoepIKaIIie OPraHUYECKHE
AACPIGAILIE Op 06.05.2025
COETUHEHUS
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN U http://school-
97 .
METOJbl UX CUHTE3a —IIOJIUMEPHU3ALINS U 07.05.2025 @ collection.edu.ru
MOJIMKOHICHCAIIUS
98 [TnacTmaccel. YTunuzamus u nepepadoTka http://school-
IUTACTHKA 14.05.2025  collection.edu.ru
99 DnacToMepbl: HaTypalbHbBIN http://school-
CUHTETHYECKUE KayuyKu. Pe3uHa 15.05.2025  collection.edu.ru
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
100 CI/IHTCTI/I‘ICCKI/I};p [Tonumepst zne MaJIbHOTO http. /fschool-
' p H 16.05.2025  collection.edu.ru
Ha3HAYCHUS
101 [Tpaktrueckas padota Ne 6. Pemenue http://school-
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AKCIEPUMEHTAIIbHBIX 33724 110 TEME 21.05.2025  collection.edu.ru
"PacniozHaBaHue m1acTMacc U BOJIOKOH"
102 KOHTpOJbHAs paboTa 1Mo Kypcy 1
OpPraHUYECKON XUMUHU. 22.05.2025
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



http://school-collection.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 http://school-
sneMeHT. M30Toms! 03.09.2024  collection.edu.ru

5 Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM 1 http://school-
sneMeHT. M30Toms! 05.09.2024  collection.edu.ru

3 CrtpoeHwe IIeKTPOHHBIX 000JI0YEK aTOMOB, 1 http://school-
KBAHTOBBIC YHUCIIA 06.09.2024  collection.edu.ru

4 Knaccudukanust XaMHUIeCKHUX 3JI€MEHTOB (S- 1 http://school-

, p-, d-, f-o1iemenTHI) 10.09.2024  collection.edu.ru

5 Pacnpenenenue 351eKTpOHOB 110 ATOMHBIM 1 http://school-
opouTansM 12.09.2024  collection.edu.ru
DNEeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB

6 BHGMGETOB B OCHOEI)-IOI\?III:/I BO30YXIEHHOM 1 hup://school-

e 13.09.2024  collection.edu.ru
COCTOSIHUH
OJeKTPOHHbIE KOH(PUTypallMi HOHOB. http://school-

7 1 i
DNEeKTPOOTPULIATEIBHOCTD 17.09.2024  collection.edu.ru
Ilepuoanueckuii 3akoH u [lepronnueckas

8 CHCTEMa XUMHUYECKUX dj1eMeHToB /I, M. 1 http://school-
Meneneesa, CBA3b C COBPEMEHHOU TEOpUEN 19.09.2024  collection.edu.ru
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB htto://school

p://school-

9 1 .
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 20.09.2024  collection.edu.ru

MMPOCTBIX U CJIOXKHBIX BCUICCTB 110 I'pyIilaM U
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nepuogam

Cucremarusanys U 0000IeHrEe 3HAHUHN 110

http://school-

10 }

TeMe 24.09.2024  collection.edu.ru
Buner xumnueckoil cBsa3u. MexaHu3MEl

1 00pa3oBaHus KOBAJICHTHOM CBSI3H. http://school-
Bonopoanas cBsi3b. MeXMOJIEKyYIIAPHBIE 26.09.2024  collection.edu.ru
B3aUMOJICUCTBUA
BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH

12 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI http://schoal-

' ’ PP 27.09.2024  collection.edu.ru
MOJIEKYJI C UX TEOMETPHUECKUM CTPOCHUEM
[IpencraBieHuss 0 KOMIUIEKCHBIX http://school-

13 ;
COEIMHEHUSX: COCTaB U HOMEHKJIATypa 01.10.2024  collection.edu.ru
BemectBa MosiekynspHOTo U
HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIbI http://school-

14 . ;
KPUCTAJIIMYECKHUX PELIETOK U CBOMCTBA 03.10.2024  collection.edu.ru
BEIIECTB
IloHsATHE O IUCIIEPCHBIX CUCTEMAX. http://school-

15 .
[TpencraBneHne 0 KOJUIOMIHBIX pacTBOpax 04.10.2024  collection.edu.ru
HcTuHHEBIE pacTBOPHI: HACHIIIEHHBIE U

16 HEHACBIIIEHHbIE, PACTBOPUMOCTh http://schoal-

pERS, PACTEOP ' 08.10.2024  collection.edu.ru
Kpucrannorunpatsl

17 Cnoco0ObI BeIpaXXKeHUST KOHIIEHTPAIUU http://school-
pacTBOpPOB 10.10.2024  collection.edu.ru
Pemrenue 3a1a4 ¢ UCMONIB30BaHUEM MTOHATUI

18 "MaccoBast J10J1s1 paCTBOPEHHOTO BenecTna' hitp://school-

romp P . ’ 11.10.2024  collection.edu.ru
"MoJsipHast KOHUEeHTpaus'"
Knaccudukanus 1 HOMEHKIATypa http://school-

19 .
HEOPTraHUYECKUX BEIECTB 15.10.2024  collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

http://school-

2 .
0 TEME 17.10.2024  collection.edu.ru
KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1 htto://school
p://school-
21 [lepronnyeckas cucreMa XUMHYECKUX :
18.10.2024  collection.edu.ru
anemenToB /. . Menaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"
Knaccudukanus XuMHYeCKUX PEeaKIuii B
HEOPraHWYECKON U OPraHU4YECKON XMUMUH.
22 3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH fttp.//School:
P e, 22.10.2024  collection.edu.ru
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKHX PEeaKLUIX
93 TennoBbie 3 (HEKTH XUMUYECKUX PEaKIHii. http://school-
TepMoxuMuyeckue ypaBHEHUS 24.10.2024  collection.edu.ru
24 Brriuucnenus no ypaBHEHUSIM XUMHUYECKUX http://school-
peakuuil ¥ TEpPMOXUMHUYECKUM YPaBHEHUAM 25.10.2024  collection.edu.ru
CKopoCTh XMMHUECKOH peakln, e€
25 aBI/Ip UMOCTH OT pa HI/IqII-)ILIX dakTopoB http.f/school-
3aBHCHMOCTH OT pa3 OpOB. 05.11.2024  collection.edu.ru
Karanu3z u xaTamu3aTopbl
http://school-
26 I'omorenHsle u rereporeHHbIe pea .
MOTCHEDBIC 1 TETCPOTCHHBIC pearttitit 07.11.2024  collection.edu.ru
[Tpaktuyeckas padora Ne 1 mo Teme htto://school
p://school-
27 "BiustHue pa3nuuHbIX PaKToOpoB HA -
P V(b P 08.11.2024  collection.edu.ru
CKOPOCTh XUMHUYECKOW peaknu"
28 OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU. http://school-
XUMHUYECKOE PaBHOBECHE 09.11.2024  collection.edu.ru
29 [TpakTuueckas padota Ne 2 o reme http://school-
"BnusiHue pa3nnyHbIX GaKTOpOB HA 12.11.2024  collection.edu.ru
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M10JIO’KEHNE XUMHUYECKOTO0 paBHOBECHS"

:‘)J'ICKTpOJ'H/ITI/I‘ICCKaH Jucconuanus.

http://school-

30 CunbHble U cradble 31eKTpoauThl. CTeneHb 14112024 collection.edu.ru
JUCCOLMALIUU
HNonnoe npoussenenue Boasl. Cpena
. http://school-
31 BOJIHBIX pacTBOpOB. BogopoiHbIii 15.11.2024  collection.edu.ru
nokasatenb (pH) pactBopa
32 I'maponus coneit. Peakiuu, npoTekaronue B http://school-
pacTBOPax DIIEKTPOIUTOB 19.11.2024  collection.edu.ru
[TpakTudeckas padora Ne 3 o Teme htt://school
33 XHMITCCKIE PEAKIUTH B PACTEOPAX 21.11.2024  collection.edu.ru
AIIEKTPOJIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC htt://school
34 peakuuu. BaxHeine oKMCIUTENN U 99 11.2024 _picollection.e duru
BOCCTaHOBUTENH
35 MeTtoa 31eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) http://school-
OanaHca 26.11.2024  collection.edu.ru
36 DIIEKTPOIN3 PACTBOPOB U PACILIABOB http://school-
BEIIICCTB 28.11.2024  collection.edu.ru
37 Pemenue 3a1a4 pa3TuIHBIX THIIOB
29.11.2024
38 Pemenue 3a1a4 pa3nuvyHBIX TUTIOB
03.12.2024
39 CucreMmarusanus 1 0000IeHNEe 3HAHUI 110 http://school-
TeMe "XuMuyeckue peakiuu" 05.12.2024  collection.edu.ru
40 KonTtponbHas pabora o Teme "Xumuueckue
peakuun" 06.12.2024
41 [Tonmoxenue HemeTamios B [lepuoanueckoit http://school-
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cucTeMe XMMHUYecKux aiementoB /1. U. 10.12.2024  collection.edu.ru
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAIIOB
42 AmnnoTponusi HeMETaIoB (Ha IpUMeEpe http://school-
KHCII0po/a, cepbl, pocdopa u yriepoaa) 12.12.2024  collection.edu.ru
Bonopoa: nonmydenue, pusnueckue u http://school-
43 - .
XMMHUYECKHE CBOMCTBA. [ MIpuIbI 13.12.2024  collection.edu.ru
["anoreHsl: HaXOXKAEHHUE B IPUPOJIE,
44 CIIOCOOBI TIOJT CHfI)I (bH3Ht{I::cII)<I/IHe u http:/fschool-
e 17.12.2024  collection.edu.ru
XUMHUYECKHE CBONCTBA
lNanorenoBoopoael. Baxxueiimme
45 KHCJIOPOJICO epxca 1€ COETUHEHUS htp://school-
POACOACPKAILL A 19.12.2024  collection.edu.ru
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
46 oI peHI/IIs)I ranoreHPOB [Tpumenenne htp://school-
™ P 20.12.2024  collection.edu.ru
TaJIOTEHOB M X COCTUHCHHM
[Tpaktuyeckas padora Ne 4. Peenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
orereprven 8 24.12.2024
T'anorenst
Kucnopona: nabopatopHsie u
48 HPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS, http://school-
busryecKre ¥ XUMHUYECKHe CBOMCTBA. O30H. 26.12.2024  collection.edu.ru
[TpuMmeHeHne KUCIopo/ia U 030Ha
49 OKcubl ¥ TEPOKCUABI hitp:/fschool-
i p A 27.12.2024 @ collection.edu.ru
50 Pemenue 3a1a4 pa3TuIHBIX THIIOB
28.12.2024
51 Cepa: HaXOXKJIeHUE B PUPOJIE, CIIOCOOBI http://school-
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MOJTy4eHUs], PUBNICCKUE U XUMUICCKHE 09.01.2025  collection.edu.ru
CBOICTBA
52 C b http://school-
CPOBOAIOPOA, CYILOUAR 10.01.2025  collection.edu.ru
53 Kucnopoacoaepsxaiiye coeAMHEHHS CEPBI. http://school-
OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI 14.01.2025  collection.edu.ru
[IpakTuyeckas pabora Ne 5. Pemenue
54 "C
BIfCHepI/IMCHTaJ"I'I)HI)IX 3anad o reme "Cepa u 16.01.2025
e€ coeIMHeHUS
A3OT: HaX0XKJICHHUE B TIPUPOJIE, CIIOCOOBI
55 o http://school-
HOJI?"‘IGHI/I?I, V3WYECKHUE U XUMUICCKUE 17.01.2025  collection.edu.ru
CBOMCTBAa. AMMHAK, HUTPH/IbI
56 Kucnopoacoaep:xaiue coeiMHEHUs a30Ta. http://school-
Oco0eHHOCTH CBOMCTB a30THOW KHCIIOTHI 21.01.2025  collection.edu.ru
57 [IprmeHeHue a30Ta U €ro COeIMHEHUM. http://school-
A3oTHBIC yI0OpeHHs 23.01.2025  collection.edu.ru
®ochop: Haxo)KIEHHE oJie, crnoco0
(op: HaxoAEHIE B NPUPOLE, I o http://school-
58 MOJTyYeHUSs!, PUINICCKUE K XUMUICCKHE ;
o 24.01.2025  collection.edu.ru
cBoiictBa. @ochunbl u pochun
59 Oxkcuasl hochopa, pocdopcoaepxarnine http://school-
kucyoThl. Conu ochOpHON KHCIOTHI 28.01.2025  collection.edu.ru
60 [Tpumenenue pochopa 1 €ro coeAUHEHHH. http://school-
Pocopubie y00peHHs 30.01.2025  collection.edu.ru
[TpakTuueckast padborta Ne 6. Pemenue
61 "A
IKCIIEPUMEHTAITLHBIX 3a7a4 1o TeMe "A30T U 31.01.2025
docdop u ux coeauHeHus"
Yraepon: HaXOXKJIEHHUE B IPUPOJIE, http://school-
62 ;
aJIIOTPOIHbIE MOAUUKALNHY; (PU3HUECKHE U 04.02.2025  collection.edu.ru
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XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

Oxcupn yriepoaa(ll), oxcun yrinepona(1V),

http://school-

63 yToJbHasl KUCJIOTA U €€ CONu 06.02.2025  collection.edu.ru
64 Pemenue 3aay pa3nM4HbIX TUIIOB
07.02.2025
Kpemuuii: HaxoxIeHUE B IPUPOJIE, CIIOCOOBI
65 H(I))HyIICHI/ISI, busnveckue u I)ZI/If/H/I‘-IeCKI/Ie m
o 11.02.2025  collection.edu.ru
CBOIiCTBa
66 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, http://school-
CHJTUKATHI 13.02.2025  collection.edu.ru
[IprMeHeHrne KpEMHHUS ¥ €r0 COSTMHEHUH. http://school-
67 .
CrekJ10, ero noixy4eHue, BUAbl CTEKIIa 14.02.2025 collection.edu.ru
68 Pemenue 3a1a4 pa3nuyHBIX THIIOB
18.02.2025
69 CucremaTu3zaiys U 0000IICHHE 3HAHUN 110 http://school-
teme "Hemeramibr" 20.02.2025  collection.edu.ru
70 KonrponbHas pabora no reme "Hemeramis 91.02.2025
7 AHanm3 pe3ybTaToB KOHTPOJIBHOH pa0OTHI,
KOPPEKIIUS OIIMO0K 25.02.2025
ITonoxenue MmeraiuioB B llepuoanyeckon
79 CHCTEME XMMHUYECKHUX AJIIEMEHTOB. http://school-
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 27.02.2025  collection.edu.ru
000JI04€K aTOMOB METAJIJIOB
73 OO6mue ¢puznyecKkre CBOMCTBa METAILIOB. http://school-
[TpumeHeHre METAIIOB B OBITY M TEXHHKE 28.02.2025  collection.edu.ru
74 Cmnassl MetaiuioB. Kopposust MetanioB hup://school-

04.03.2025

collection.edu.ru
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75

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

06.03.2025
DIIEKTPOXUMUYECKUN Psifl HAIPSHKCHUI

76 e aJIpO Ob6mme ¢ 0206 (I)) e hup://school-

METAIIJIOB. ue CII bl TTOJTYYCHHUS ;
o v 07.03.2025  collection.edu.ru
METaJIOB
OO6mas xapakrepucTuka MmetayioB |A-
rpynnsl [lepuoandeckoi cuctembl
XUMUYECKHX IeMeHTOB. Harpuii u kanuii: http://school-

77 ;
noJrydeHue, PU3nIecKue U XUMHUICCKHE 11.03.2025  collection.edu.ru
CBOWCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIUHECHUIN
O6mas xapakrepuctuka metamioB |1A-
rpynnsl [lepuoandeckoi cuctemMbl

78 XAMHYECKHUX 3JIEMEHTOB. Maruui u http://school-
KaJIBLIWI: TTI0JTy4eHue, (pu3n4ecKkue u 13.03.2025  collection.edu.ru
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUN

79 XKéctkocTh BO CrocoObI €€ ycTpaHe hup://school-

TKOCTB BOJIBI H CIT BI TPaHCHHUS ;
3 e 14.03.2025  collection.edu.ru
ANIOMMHUI: TIOTydeHue, (pu3ndecKue u http://school-

80 2 .
XMMHYECKUE CBOICTBA, IPUMCHEHHE 25.03.2025  collection.edu.ru
AM@oTepHbie cBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS, http://school-

81 ;
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX 27.03.2025  collection.edu.ru
MPUMEHEHUE

82 Penrenne 3ama4 pa3InyHbIX THIIOB

p 28.03.2025
http://school-
83 [IpakTuueckas padora Ne 7. Pemenue

collection.edu.ru
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HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"MeTtajuibl TJIaBHBIX noArpymnm"

01.04.2025

OO01mas XxapakTepUCTHKA METAJIOB
no0ouHbIX noarpynn (b-rpymnm)

http://school-

84 . ;
[Tepuoanyeckoil cuCTEMbl XUMUYECKUX 03.04.2025  collection.edu.ru
DJIEMEHTOB
du3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma http://school-

85 . .

U €r0 COEAMHEHUM, X IPUMEHEHNE 04.04.2025  collection.edu.ru
Baxneiiime coequHEeHNs Maprasiia.

86 IlepMmaHranart Kamus, €Ero OKUCIUTEILHBIE http://school-

m ’ 08.04.2025  collection.edu.ru
CBOMCTBa
dusuyeckue U XUMUYECKHUE CBOMCTBA

87 I http://school-
)Kenesa u ero coenunennii. [lonyuenue n .

! v 10.04.2025 @ collection.edu.ru
IIPUMEHEHHUE CIIJIaBOB XKee3a
dusuyeckue U XUMUYECKUE CBOMCTBA MeIU http://school-

88 . N i
U e€ COeIMHEeHUM, UX TPUMEHEHUE 11.04.2025  collection.edu.ru
dusnueckue 1 XUMHUUECKHE CBOMCTBA IIUHKA

89 U €r0 COeIUHEHNH, UX IPUMEHEHHUE hittp:/fschool-

§ P ' 15.04.2025  collection.edu.ru
I IpOKCOKOMITIICKCHI ITUHKA
IIpaktrueckas padora Ne 8. Pemenne
90 3I<Ilne I/IMeHTaJ'II:;HBIX 3a7a4 10 TEME hittp:/ischool-
P o 17.04.2025  collection.edu.ru
"Mertaisl TOOOYHBIX oArpymmn"”
91 Pemenne 3ama4 pa3IuyHbIX TUIIOB
P 18.04.2025

92 O06o01enne U cucTeMaTu3aus H3y4eHHOTO http://school-
Marepuaiia rno teme "Metamuibt" 22.04.2025  collection.edu.ru

93 KonTtponbHas padora no teme "MeTtasibl"

24.04.2025
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AHanu3 pe3ynbTaToB KOHTPOJIBLHON PabOTHI,

94 1
KOPPEKIIHS OIMO0K 25.04.2025
Posib xuMum B ob6ecrieueHH yCTOMYUBOTO htto://school
95 pa3BuTHs yenoBeuecTBa. [lonsaTHe o 1 99.04.2025 _p—collection.e du.ru
HAYYHBIX METO/IaX MCCIIECJOBAHUS BEIIECTB
HayuHble MpUHIMIIBI OpraHU3aIuu
XHUMHYECKOTO MPOU3BOJICTBA. http://school-
96 1 }
[IpombIinIeHHBIE CITOCOOBI MOTYYEHUS 06.05.2025  collection.edu.ru
Ba)XKHEUIIINX BEIIECTB
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH http://school-
97 1 .
CpeJibl U €ro IMOCIEACTBHS 13.05.2025  collection.edu.ru
98 X¥UMHS U 310pOBbE YEIOBEKA. 1 http://school-
JlekapCTBEHHBIE CPEICTBA 15.05.2025  collection.edu.ru
99 Xumus nunm. Pons xumuu B obecrieueHnu 1 http://school-
MUIIEBOH Oe30MacHOCTH 16.05.2025  collection.edu.ru
100 Kocmeruueckue u napdromMepHbie cpeicTBa. 1 http://school-
BeITOBast XUMHUSI 20.05.2025  collection.edu.ru
XuMHs B CTPOUTENBCTBE. BaskHenmume
CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE http://school-
101 . 1 ;
MartepHaibl. XUMHUS B CEITbCKOM XO3SIHCTBE. 22.05.2025  collection.edu.ru
Opranuyecke 1 MUHEpaJIbHbIE YA0OpEHHUS.
http://school-
102 UTOTOBas paboTa Mo Kypcy XUMHH. 1 93.05.2025  collection.edu.ru
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pymzutuc I'.E, Xumuga. Opranuueckas xumus. 10 kiacc: yueo. s
obmeOpasoBat. YupexaeHui: yrinyoiaeHHbiid yposeHs/ [.E.Pyn3utuc,
O.['.®enpaman, M.: [Ipocsemenue, 2023r

* Papeuxuit A.M. Xumunueckuii TpeHaxkep 10-11 k.

* 'apa H.H., 'abpycea H.1. Xumus. «3agaunuk ¢ noMmoutHukom», 10-11 k1.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

VYuebnuk: I'. E. Pyasuruca, ®. I'. ®enpamana. Xumust: Yueonuk mis 10—11
KJIacCOB 00111e00pa3oBaTenbHbIX yupexx—neHui. - M.: «[Ipocsemienue», 2023

* ["'apa H.H. [Iporpammsl o0miieo0pa3oBatenbHbIX yapexaeHui, xumus, 10-11 k1.
* Papeuxuiit A.M. KontpoasHsie padoTbl o xumuu 10-11 ki

* Panenxuit A.M. lunaktnueckue Marepuansl no xumun 10-11 ki1

* Panenkuit A.M. Xumnueckuit TpeHaxep 10-11 k.

* ["'apa H.H. Ypoku xumun 10,11 k1.

* ['apa H.H., 'abpycea H.!. Xumus. «3agaunuk ¢ moMoutHukom», 10-11 k1.

«CD-10,11 k1.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yautens «51 uay Ha ypok
XUMHUU

http://him.1september.ru Enunas komnexius [IOP: I[TpeameTHas KOJICKITHS
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumusl. Komekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi

http://www alhimik.ru Beepoccuiickast omummnuaa mKkoJIbHAKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuueckast XuMUsL: 3JCKTPOHHBIA yU4eOHUK JIs
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JluctaHIiiuoHHas OJTMMITHAA [TO XUMUHU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT
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