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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX Opranu3aunusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHHUs 3aHHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3ydyeHue nmpeamera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hauy€HUE NpeAMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHIEMbIE MPOrPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoOTro B paMKax KOHKPETHOTO MpOduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUs B paMKaX OTHCIbHBIX Mpoduiei, mnperycMaTpruBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TMOCJIEIO0BATEIbHOCTh H3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-IT0O3HABATENbHBIX  JCHCTBUI  00ydYarollerocss IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOM) COCTABIISIONICH COJIep KaHUsI y4eOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cUCTEME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIbHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIONIMUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOhUITh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mninaHUpPyEeMbIM pe3ysbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYa IbHBIX YMEHUM, YMEHUN pallMOHAM3AlNK y4eOHOTO Tpyna |
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun moaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy cojepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MpOIeccax U AJIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILLECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XUMHUM U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonorunueckoro npoduias OONBLINI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUAbL, OE€IKW, YTIEBOAbl, HYKIECHHOBBIE
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢QopMmupoBaHHs OCHOB HAydyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE MpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MepBOCTEIEHHON 3HAYUMOCTH SIBIIsieTCS (POPMHPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3aluIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  pEHIEHUH  MpoOjeM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOHON CpeIe;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWN IS OOBSICHEHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIINI YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [IJI1 MPUOOPETEHUS] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEelHEro oO0Iero oOpa3oBaHUS MPU W3YYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XWMHH, (DOPMUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XUMUU HA YIIIyOJIE€HHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COEIMHEHMSIX. Tumbl TruOpUIM3allMk aTOMHBIX OpOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemecTB. [loHsTHE O CBOOOAHOM paaukane, HykiIeopuie WU
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COeNMHEHUH. MoneKysipHble U  CTPYKTypHbIE  (HOpMYJIBL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o Kiaccupukauu opraHuyeckux BemiecTB. [loHarue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME peaKlMi paJuKaIbHOIO 3aAMEILECHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOreKCaH) LUKIoaJIKaHOB. CrocoObl MOJy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpudeckas (muc-tpaHc-) wuzoMepusa. Du3MyecKkne CBOMCTBA  AJKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnuecKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMoaeincTBue IHUrajaoreHalkaHOB C MarHUEM M LIUHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IIPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHUAYHBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOE OOHapyKECHHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJaMH CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cmoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJECTHIOB W  KETOHOB:  pEaKUUHU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkiarypa. ®usndeckre cBocTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOW KHUCJHOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBAas, MAJLMUTHUHOBAS, OJICUHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIUU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBa IIEJUIIONIO3bI: THIPOJINU3, TIONyueHHe 3(GUpPOB 1eiUTt0103bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHPTa B albJETH] Ha PACKAIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBONCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKyJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepbl. IlepBuyHas, BTOpUYHAs W TpeTUUHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€NKOB B BOJE, JEHATypalus OEJIKOB MpPU HArpeBaHHUH, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[TonmumepHbie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, TOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YCHHsS BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMysbl OPraHUYECKOTO COCAMHEHHS I10
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOJHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccuukaiys, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (DU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOMTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMUYeCKHUil 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(PUTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepmonnueckoil CHUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BomoponmHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNsIX. CocTaB KOMILUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucremax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie 3Q(PEKTh XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHUMBIC peaKIMu. XUMHU4YECKoe paBHOBecue. KoHncranTa
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpabHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurens W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTMYECKUX PEIIETOK, MTPOBEJICHUE PEaKIIUi HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetauioB B llepuognueckor cHUCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, guznueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIIICHHBIE CIIOCOOBI MOJYYeHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. HaxoxpaeHue B TpHUpPOAE, CIIOCOOBI TOJNYYCHHS, (PU3NUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenue B mpupoje, CHOCOObl TMONydeHUs, (PUINYECKUE WU
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIy4YEHHs, (PU3NUYECKHE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJyYEeHHs, (PU3HUECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamoB B Ileprnoandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MUPOMETAILTYPTHS,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHWYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHMI: TTOTydeHue, Gu3ndecKkue 1 XMMUYEeCKrue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyeckue W XUMHAYECKHE CBOMCTBA MapraHia HU €ro COCIWMHEHHM.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
ruapokcuabl u coiu kene3a(ll) u sxenesa(lll). [TonydyeHne n nmpuMeHEHHE Kelie3a
Y €r0 CILUIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIUIOB C BOJION (BO3MOKHO HCIOJB30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBl METaJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB aJIOMUHUA M IHMHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA delioBedecTBa. [loHsTHe
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [[poMBbIIUIEHHBIE CTIOCOOBI MOYYEHUSI METAJIIIOB U
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MTpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHEI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJIb30BAaHUS TPErnapaToB OBITOBOM XUMUU B MOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 11 dneKTpoHuKU. HaHOTEXHOMOTHA.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
MpeIMeTaxX eCTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, SKocucTema, ouocdepa, MeTaboJIM3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorusa: XMMHUYECKasi MPOMBIIUIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

cOONIO/IeHUs TpaBUiI O€30MacHOro OOpalleHusi ¢ BeHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM MPaKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJIHON U COLUATIBHOU CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC KOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiau B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUS JIJIsl aHaliM3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIEro MUpa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C )KU3HCHHBIMHU MOTPEOHOCTSMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble 1 (OPMUPOBAHHUA  MHUPOBO33PEHHUS  OOyYaroOUuXcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTEMa, HAYYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COIMATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICIATh XapPaKTECPHBIC MPU3HAKU MOHATUM W YCTAHABJIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJEIBHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOW IJisi BBINOJHEHUS Y4EeOHBIX 3ajay
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaanu3aluid yueOHOTO MPOEKTa, M (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, OMNpeAcisis €€ LeJd W 3aJayd, KOHTPOJMPOBaTh M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMHUUYECKUX PEAKIIUIX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHbIX C XUMuen. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU YCTOWYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII 00BEM, YIIIEpOIHBIN CKeneT, PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAILINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHU ST
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
0 MEXaHMW3Max XUMHYECKHX pEeaklud, TEPMOJMHAMHYECKHX M KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUM: yCTaHABJIMBATH MPUHAIJICKHOCTh HM3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OpPraHUYeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWIWH, TUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBsI3U (G- U T-CBSI31), B3AUMHOTO BIMSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB TIEPEePadOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3ALIMIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEJICTABICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOpMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PACU€Thl MO XUMUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XUMUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C IepepadoTKon
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TOJyyeHHEe M U3YYE€HHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOoro oOpamieHusi ¢ BeUIeCTBaMU M J1a0OpaTOpHbIM O0OpPYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJOTHYECKH 11€J1IeCO00pa3HOTO MOBEACHUSI B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszaress [TK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIMU B PAa3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOImas u HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEHICHUH MPOOJIEM SKOJOTMYECKON, DHEPreTUUEeCKON M IHIICBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M ITPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUIMYECKasl PpEIIETKA, XUMHUYECKas peakius, pacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOIUTHUYECKON IHUCCOLUAINHU, TMEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMS, JiekKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOAMHAMHMYCCKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX X
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALLIECHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTEMEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M U THMA KPUCTAIMYECKONW pEHIETKH, OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa [I.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIUECTB  PA3JMYHBIX  KJACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTaBIIECHUS AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpunHiun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peallbHbI U MBICJIECHHBI ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISABJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHATUN «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpPHAST KOHLIEHTPALIUS;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHON CTEMEeHbI0 JuccoLMaluu; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HA  CKOPOCTh XUMHYECKOW  pEaKkluu, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yabTaThl IKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHW3MBbl ONMPEACTEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MmaccoBor mHpopManuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[Ipenmet opranunyeckoit xumuu. Teopus https://academy-

1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 0.5 content.apkpro.ru/lesson/a9f3d191-

M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl

[IpenenbHBIEC YTIIEBOIOPOIBI — ATKAHBI, https://academy-

2.1 ) content.apkpro.ru/lesson/258ddc06-
HHII0A TaH®T ec23-473¢c-b3d7-ed82fcaddd02
HenpenenbHbie yraeBogopOAbl: aJKEeHbI https://acaderny-

2.2 ’ 14 1 content.apkpro.ru/lesson/4038171e-
ATQMCHDL, aTKIHDT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

2.4 Hlpupozibie HCTOHHUKH YIIEBOA0POAOB 1 4 https://lesson.edu.ru/04/10
uX rnepepadoTka

https://academy-
2.5 l"anorennpous3BoAHbIE YTIEBOJOPOAOB 4 1 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://academy-
3.1 Cruptel. denon 11 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
KapOoHunpHbIe COeTMHEHMS: aIbICTHIbI https://academy-
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 content.apkpro.ru/lesson/8664b319-
Crnoxusle 3¢upsl. Kupbl 0ba3-4945-b076-ch7ae58580b90
https://academy-
3.3 VYriaeBoasl 9 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue opraHudecKkue coe{uHeHust
https://academy-
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
https://academy-
5.1 BbICOKOMONIEKYIISIpHBIE COEIMHEHUS 6 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 35

[TPOT'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMUIECKIX 9 0.5 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 Crpoenne semecrsa. Muoroodpasue 11 1 https://lesson.edu.ru/04/10
BEILIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 2 https://lesson.edu.ru/04/10
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 HemeTaminl 31 1 2 https://lesson.edu.ru/04/10
2.2 MerTanisl 23 https://lesson.edu.ru/04/10
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
M . X
3.1 CTOMBLTTOSHANMA B XHMHI. AHMHIA 1 9 https://lesson.edu.ru/04/10
JKU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 45 5



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MIPEJCTABICHUE O 1 bubmorexa LHOK
03.09.2024  https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
}B,I(;36I;’)KﬂéEIHO€ COCTOSTHUS) 1 bubmorexa [JOK
' 04.09.2024  https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3oBaHuUs 1 bubmorexa [JOK
. 05.09.2024  https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsA3EH
Teopus crpoeHus
OpPTraHWYECKHUX COETUHEHUN A 1 bubmmorexa [OK
' 10.09.2024 = https://m.edso0.ru/9e595cb8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
OnekTpoHHbIe 3 (HEKTH B 11.09.2024  https://m.edsoo.ru/b0e61661

MOJICKYJIaX OPraHU4YCCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIUHEHUI

IIpencrapienue o
KJaccu(puKaum u

bu6mmoreka [IOK

6 CUCTeMaTHYEeCKast
12.09.2024  https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC) : 2
OpPTaHMYECKUX BEIICCTB

7 Knaccudukanms peakiuii B bubnunoreka [HOK
OpraHMYECKON XUMUU 17.09.2024  https://m.edsoo.ru/ba5706aa
Cucremaruzanus U 00001eHne

8 3HaHu# no Teme CrapToBas 0.5 bubmorexa [JOK

' 18.09.2024  https://m.edsoo.ru/87a37cab
KOHTpPOJIbHAsI paboTa.
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexka [JOK
3JIEKTPOHHOE U 19.09.2024  https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB 24.09.2024  https://m.edsoo0.ru/3137711c
Haxoxxnenme aaxkaHoB B

11 npupoae. CriocoObl HOIYUYESHUS Brbmmozexa [OK

PHPOJE: - 25.09.2024  https://m.eds00.ru/259b0a5h
Y TIPUMEHEHUE aJTKAaHOB
[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUsL, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHHUS 1 XUMHUUYECKHUX 26.09.2024  https://m.edso0.ru/156730d2

CBOICTB, CITIOCOOBI OJTyYEHUS U

MMPUMCHCHUC



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(GopMyIbl OPraHMYECKOro

bubmuoreka [JOK

13 BEIICCTBA MO MACCOBBIM JI0JIAM 01.10.2024 | https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOSIINX
B ero cocras. CucremaTu3anus
1 000011IeHe 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHH P,
oOmras ¢popmyina,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE 02.10.2024  https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IUC-

TpaHC-U30MEPHsI ATKCHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBOiCcTBa ankeHoB. [IpaBuio bubmmorexa LIOK
03.10.2024  https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 Crioco0bI nostyyeHust u bubnnoreka [JOK
IIPUMEHEHHNE AJIKEHOB 08.10.2024  https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o

17 teMme "[lonydyenue sTuiieHa u bubmmorexa [OK

. 09.10.2024  https://m.edsoo.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenune pacu€THbIx 3a/1a4 Ha

18 oTpeieTICHUE MOJICKYJISIPHOM bubnmnoreka [JOK
(bopMyJITBI OPraHUYECKOTO 10.10.2024  https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKagueHsbl: CONpsKEHHBIE,

19 W30JIMPOBAHHBIC, bu6nmoreka [JOK
KyMYJUPOBaHHBIE. 15.10.2024  https://m.eds00.ru/04298c0a

Oco0EHHOCTH AJIEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XuMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSHKEHHBIX JTMEHOB 16.10.2024  https://m.edsoo.ru/e561253d

21 CrniocoOblI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE aJIKaIuCHOB 17.10.2024  https://m.eds00.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHH Psif,
obmast popmyia,

22 HOMeHK(Jb;aI;yga, AIIEKTPOHHOE U bubamorexa LOK

22.10.2024  https://m.edso0.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEeKY, (hr3HUecKre CBONCTBA
23 XUMHYECKHE CBONCTBA aJIKMHOB bubmorexa LHOK
23.10.2024  https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiuy Ha bubnnoreka [JOK
TPONHYIO CBSI3b 24.10.2024  https://m.edsoo.ru/7b1c48da

o5 CriocoObI nostyueHust u bubnnorexka [JOK
IIPUMEHEHHE AJIKUHOB 05.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON bubmmorexa [OK

06.11.2024  https://m.edsoo.ru/5db8e526
peaximn

97 Cucremarusanus 1 00001eHne
3HAHHH 110 TeMe 07.11.2024
ApeHbI: TOMOJIOTUYECKUH P,
obmas popmyina,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [IOK
MIPOCTPAHCTBEHHOE CTPOCHHE 12.11.2024  https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBa

29 XVMHYECKUE CBOKCTBA apPEHOB! bubnuorexa [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

peaKIu 3aMeleHus 13.11.2024  https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA aPEHOB:

30 peaKIuu IPUCOSTUHEHUS, bubmorexa [IOK

14.11.2024  https://m.edsoo.ru/a44alae4

OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHpOJIa 19.11.2024  https://m.edso00.ru/d5018a54
Pemenne pac4€THbIX 33124 HA

39 ONpeIeTICHUE MOJIEKYJISIPHOI bubnuorexa [JOK
(bopMyIbl OPraHUYECKOTO 20.11.2024  https://m.edsoo.ru/53461a2c
BeIIleCTBa

33 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
IIPUMEHEHNE apEHOB 21.11.2024  https://m.edsoo.ru/6f717d09
['eHeTnyeckas CBSI3b MEXKAY

34 pa3IUYHBIMU KJIaccaMu 96.11.2024
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUSAM

35 XUMHUYECKHUX PEAKIIHIA.
CucremaTu3anus u 0000IIeHHE 27.11.2024
3HaHUM MO TeME

36 ITpuponusrii ras. IlomyrHsle
HEe(TsHbIE ra3bl 28.11.2024

37 KameHHBIi yroas U IpOoIyKThI bubnnoreka [JOK
ero nepepadoTKu 03.12.2024  https://m.edsoo.ru/69b3398b
Hed1b 1 ciocoOsI eé

38 nepepaboTku. [Ipumenenne bubmmorexa [JOK

04.12.2024  https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH

39 I'enernueckas CBA3b MEXKIY bubmuotexa [JOK
pa3IMYHBIMU KJIaccaMu 05.12.2024  https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

YTJIEBOAOPOIOB

["ajoreHonpoun3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; PEAKIIUU 3aMEeICHUS 10.12.2024  https://m.eds00.ru/82b4d759
rajoresa
JleWicTBue 1iemouei Ha
raJOreHIIPOU3BOIHBIC.
41 B3anmoneiictBue bubmiorexa IJOK
11.12.2024 | https://m.edsoo.ru/82b4d759
IATAJIOT€HAIKAHOB C MATHUEM U
[IUHKOM
Cucremaruzanus U 00001IeHne
42 3HAHUU 10 pa3aes Bubmzorexa LIOK
" " Y 12.12.2024  https://m.edsoo.ru/20e89f22
YreBo1opoasl
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"VYrneBonopoasr" 17.12.2024  https://m.eds00.ru/95c9e298
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUIECKHH PsijI,
o6111asg hopMyiia, CTpOCHUE
44 MOJIEK 2 II/)I3(3/MG I/Iﬂp bubmorexa HOK
Yo YL, 18.12.2024  https://m.edsoo.ru/dfo4c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBaA
XUMHUYECKHE CBOMCTBA
45 IpeaenbHBIX OQHOATOMHBIX bubmorexa LIOK
P 19.12.2024 @ https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHHE OJTHOATOMHBIX Brbmrotexa [IOK
24.12.2024 @ https://m.edso00.ru/484100000000000

CIIUPTOB



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

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

4 0COOEHHOCTH (PU3UIECKUX U 25.12.2024  https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOWUCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIUKOJIb U TITULEPUH, UX bubnmoreka [JOK
(bu3MYeCcKre U XUMHUIECCKHE 26.12.2024  https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosTyueHust 1

49 MPUMECHEHUE MHOTOATOMHBIX bubmorexa LHOK

28.12.2024  https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJICKYJIBI,
50 (du3HYECKre CBOMCTBA. bubmorexa HOK
09.01.2025  https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
N bubmuorexa [JOK

>1 Xumireckne CBOACTBa penora 14.01.2025  https://m.edso0.ru/037ca5f9

59 CnocoObI noydeHus u bubnuorexa [JOK
npUMeHeHue GpeHona 15.01.2025  https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepruMeHTaAIBHBIX bubnmnorexa [JOK
3a1a4 o Teme "CrupThel 1 16.01.2025  https://m.edsoo.ru/fd0ced09
dbenomsr"

54 CucremaTtu3anus u 0000IIeHNE bubnmnoreka [JOK
3HAaHUU 1O TeMe 21.01.2025  https://m.edsoo.ru/1810ch9b
AnbAeTUAB U KETOHBI:

55 AIEKTPOHHOE CTPOEHUE bubnuorexa [JOK
KapOOHMJIBHOM TPYTIIIbI; 22.01.2025  https://m.edsoo.ru/b139beaa

TOMOJIOTUYCCKHUEC PAABI, 0611_12151



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

dbopmyna, u3oMepus u
HOMCHKJIATypa

AJIBI[CFI/II[BI 1 KCTOHBI:

bu6mmoreka [IOK

56 i ;
usiiiccicue CBOACTBA; peakiith 23.01.2025  https://m.edsoo.ru/c887425¢c
MPUCOSAMHCHHUS
Peakuuu oxucnenus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmoreka LOK
P 28.01.2025  https://m.edsoo.ru/a393baad
QJTBJICTHIOB U KETOHOB
58 Crioco0b! nostyueHust bubnnorexa [HOK
aJbJACTHUJIOB U KETOHOB 29.01.2025  https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bu6moreka LIOK
0COOEHHOCTH CTPOEHHUS UX 30.01.2025  https://m.edsoo.ru/fecOb113
MOJIEKYI
H3oMepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, X bubmorexa HOK
. 04.02.2025  https://m.eds00.ru/700cc87b
¢buznyeckue cBoicTBa
XUMHUYECKUE CBOWCTBA
61 MPeIeTbHBIX OJJHOOCHOBHBIX bubmorexa HOK
P 05.02.2025  https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX 06.02.2025  https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOCTB:
63 HETIPEIEIbHBIX U bu6mmorexa [IOK
apoMaTHYECKUX KapOOHOBBIX, 11.02.2025  https://m.eds00.ru/83a08773

JTMKapOOHOBBIX,



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BBICIINX
KapOOHOBBIX KUCIIOT

[ToHATHE O IPOU3BOAHBIX

bu6mmoreka [IOK

o4 KapOOHOBBIX KHUCIIOT 12.02.2025  https://m.edso00.ru/0d162d9d
CniocoOsl noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmorexa LHOK

13.02.2025  https://m.edsoo.ru/7c065c9d
KHUCJIOT
CrnosxHble 3(hUpbI:

66 TOMOJIOTHUECKUI psiji, oOas bubnuorexa [JOK
dbopmyna, uzomepus u 18.02.2025  https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nvecKne U XUMUYECKHUE bu6mmoreka [IOK
cBolcTBa 3(HHUPOB 19.02.2025  https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peakuu, Ha ovnpeneneHHe 90.02.2025
MOJIEKYJISIPHOM (POPMYIIBI
OpPraHWYECKOI0 BeIlleCTBa
[IpakTuueckas pabora Ne 3.

69 Pemenne skcnepuMeHTaIBHBIX bubnnorexa [JOK
3amay o Teme "KapOoHoBbIE 25.02.2025  https://m.edsoo.ru/486671fb
KucnoThl. ClioxxHbIe H3PUpHI"

Kupsl: ctpoenue, pu3zndyeckue
70 u XI/II)MquT(I:)KHe CB’O(I\/'il)CTBa bubmorexa HOK
26.02.2025  https://m.edsoo.ru/al19c5b98
(ruaponus)

7 Oco0eHHOCTH CBOICTB JKUPOB, bubnmnorexa [JOK

COJIepXkKalInX OCTaTKU 27.02.2025  https://m.edsoo.ru/b0331922
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HENPEIETbHBIX KUPHBIX
kucaoT. JXKupsl B mpupoje

Mpri1a kak coJI BBICIIIUX
KapOOHOBBIX KUCIIOT, HX

72 Mototee aeiictue. [lorstue o bubmorexa [IOK
' 04.03.2025  https://m.eds00.ru/3c566565
CUHTETUYCCKHUX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
73 YTJIEBOJOPOAOB H bubnuoreka [IOK
KHCIJIOPOJICOACPKAIIIX 05.03.2025  https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB
74 Pacuétel no ypaBHEHUAM
XUMHUYECKHUX PEAKITHIA 06.03.2025
75 Cucremaruzanus 1 000011eHNe bubnnorexka [JOK
3HaHUU 1O TeMeE 11.03.2025  https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
76 YIJIEBOJIOB U Kiaccuukaius bubnnoreka [JOK
yIIeBOJIOB (MOHO-, IU- U 12.03.2025  https://m.edso0o.ru/7a9693al
MOJIMCaXapHUIbl)
Monocaxapusl: puznyecKkue
77 CBOMCTBA U HaXO0KJICHIE B bubmmorexa LHOK
13.03.2025  https://m.edsoo.ru/b4bdda2d
IpHUpoJIe
[IpuMeHeHue rioKo3sl, €
78 SHAYCHIC B bubmuorexa [JOK
18.03.2025  https://m.edsoo.ru/5e61122d
YKU3HEICATSIIBHOCTH OpraHu3Ma
HcaxapHJIpl: caxaposa,
79 f/I[aJILTOEa i naKTo3£ bubmorexa [JOK
) 19.03.2025  https://m.edsoo.ru/eb0384e7

Haxoxnenue B npupoje u
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IMPUMCHCHHUC AHUCAXaprua0B

[Nonucaxapuapl: cTpoeHue
MaKpOMOJIEKY, (PU3NIECKHE U

bu6mmoreka [IOK

80 XHMUYCCKHE CBOMCTBA, 20.03.2025 | https://m.edso0.ru/72a04508
MPUMEHCHUE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAX 01.04.2025  https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 337124 HA
82 OIpEJICJICHUE JT0JIA BBIXO/a bu6mmoreka [IOK
MPOJYKTa PEaKIUu OT 02.04.2025 | https://m.edsoo.ru/7fde47ef
TEOPETHYCCKH BO3MOKHOTO
83 CucremaTtu3zanus u 0000IICHHE bubnuorexa [JOK
3HAHUM MO pa3eny 03.04.2025 | https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoacoaepkarniue bubmorexa HOK
POACOAEpACAT " 08.04.2025  https://m.eds00.ru/42c6678e
OpPTaHHYECKUE COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOCHUE MOJIEKYII, 001IIas
85 (1)(5) MyJia I/I3OM€yI/I$I B bubmmorexa [JOK
P, P 09.04.2025  https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYecKue
CBOICTRBA
86 XuUMHUUYECKue CBOMCTBA bubmuorexa [JOK
ann(paTHIeCKUX aMUHOB 10.04.2025  https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. 15.04.2025  https://m.edso0o.ru/39cd21f1
CBOMCTB aHUJIMHA
88 CnocoOsI ToTydeHus 1 bubmuotexa [JOK
pUMEHEHHEe anu(paTHIeCcKuX 16.04.2025  https://m.edsoo.ru/eal38763
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aAMHHOB

AMHMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepus, GU3NIecKue

bu6mmoreka [IOK

89 cBoiicTBa. OT/IENIbHBIC 17.04.2025  https://m.edso00.ru/d1773e80
MPEACTABUTENH 0-AMUHOKHUCIIOT
XuMHYECKHE CBONCTBA
aMHHOKHCIIOT, UX
90 OHOJIOrMYECKOE 3HAUCHUE bubmorexa [JOK
22.04.2025  https://m.edso0.ru/77df705a
aMHHOKHCIIOT. CUHTE3 U
THIPOIIU3 TICTITHIOB
01 benku kak npupoiHbIe bubnnoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB 23.04.2025  https://m.edso0.ru/429e9899
. bubnuorexa [JOK
92 Xumpieckue ceolicTsa bearo 24.04.2025  https://m.edso0.ru/6237306d
A3zoTcoaepkaiue
TeTEPOLUKITNIECKUE
93 coeauHeHus. HykienHoBbIe bubmorexa HOK
29.04.2025  https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[Tpaktrueckas padota Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 3a11a4 11O TeMe bu6mmorexa [IOK
30.04.2025  https://m.edsoo.ru/8e3c02d1
"A3oTcoaepkaiue
OpraHUYecKHue coequHeHus"
[TpakTuueckas padota Ne 5.
95 Pemenne skcnepruMeHTaIBHBIX bubnnoreka [JOK
3axa4 o teMe "Pacno3sHaBanue 06.05.2025  https://m.edsoo.ru/bde3fdf6

OpPTraHUYECKUX COETUHEHUM"



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
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Wroroas koHTpoOJbHAS paboTa

96 Ha IPOMEKYTOUHOM 1 1 bubmmorexa [JOK
07.05.2025  https://m.edsoo.ru/ce561bc7
aTTECTaIUH.
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COCTMHCHHUI M METOJIbI HX 1 bubmoreia OK
13.05.2025  https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aITis U
MTOJIMKOH ICHCAITUS

98 IInactmaccel. Ytunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa 14.05.2025  https://m.edsoo.ru/82242e0f
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX

99 COCIMHEHU N DJIaCTOMEPHI: 1 bubmmorexa [JOK

. 15.05.2025  https://m.edsoo.ru/246103ec
HATYpaJIbHBIN CHHTETUYICCKHEC
Kay4dyku. Pe3una
Pesnna BonokHa: HaTypasibHBIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunTetnueckue. [lomumepsr 20.05.2025  https://m.eds00.ru/5963a601
CIEIHATLHOIO Ha3HAUCHUS
[TpakTuueckast pabota Ne 6.

101 Pemenue skciepuMeHTalIbHBIX 1 bubnuoreka [IOK
3amayd o treMe "PacrosHaBaHue 21.05.2025 | https://m.edsoo.ru/3aebd77a
IJ1IacCTMAacC M BOJIOKOH"

O06o0mIeHre U cucTeMaTH3aIus

102 W3Y4YEHHOT0 MaTepuaa 1o TeMe 1 bubnuorexa [IOK
"BBICOKOMOJIEKYIISIPHbBIE 22.05.2025  https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102 35

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [{OK
XuMHYECKUH dJ1eMeHT. M30T0omb! 03.09.2024 | https://m.edsoo.ru/59¢c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAHTOBBIE YHCIIa 05.09.2024 | https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) 05.09.2024 | https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB MO 1 bubnnoreka [JOK
aTOMHBIM OpOUTaISIM 10.09.2024  https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOHPUTYpaIluy aTOMOB
5 3neM§1€TOB B OCHO](}I)-IOIV}I’I:/I 1 bubmorexa [JOK
. 12.09.2024  https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
DIIEKTPOHHBIE KOHPUTYpaIIH HOHOB.
6 3neKTp00T I/IIIaTeJ('Ii;HOy(iB Bxognas 1 bubmorexa HOK
POOTP ' 12.09.2024  https://m.edso0.ru/a0764b24
KOHTpOJIbHas paboTa.
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHIECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 Bubmiorexa HOK
N N ’ 17.09.2024  https://m.eds00.ru/16957¢c01
COBPEMEHHOW TEOpHUEHN CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XAMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX 1 bubmorexa [JOK
pasy 19.09.2024  https://m.eds00.ru/f8468927

MU IMPOCTHIX U CIIOKHBIX BCIICCTB IO
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rpynnaM u nepuoaam

9 CucreMmaru3anus 1 0000IIeHNE 3HAHUT. bubmuorexa [JOK
BxonHas koHTponbpHas paboTa 19.09.2024  https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJIGHTHOU CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. 24.09.2024 @ https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [IOK
ANEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX 26.09.2024  https://m.edsoo.ru/3d2ca093
TF€OMETPUUYECKUM CTPOECHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUSIX: COCTaB U HOMEHKIJIATypa 26.09.2024  https://m.edsoo.ru/8c66b12a
BemectBa MOneKyIspHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIbI bubnmnorexa [JOK
KPUCTAINTINYECKUX PELIETOK U CBOMCTBA 01.10.2024  https://m.edsoo.ru/e167635b
BEIICCTB
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
14 [IpencraBneHue 0 KOUIOUIHBIX bubmmorexa [TOK
PeA A 03.10.2024  https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHbIe pacTBOPHI: HACHIIIICHHBIE U
15 HEHAaChI eIfHLIC Ia)lcTBo I/IMHSCTB bubmmorexa [JOK
. P P ’ 03.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB 08.10.2024  https://m.edsoo.ru/328e653a
Pemenwe 3a/1a4 ¢ MCIOJIb30BaHUEM
17 MOHATUH ""MaccoBas A0S bubmmorexa [JOK
A 10.10.2024  https://m.edsoo.ru/785e0ab4

nn

PacTBOPEHHOTO BemecTBa", "MOJISIpHAs




KOHLeHTpauus"

18 Kiaccudukamnus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHUYECKHUX BEILECTB 10.10.2024  https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IICHUE 3HAHUI bubnuorexa [{OK
o TeMe 15.10.2024  https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue atoma. [lepuoanueckuii

20 3aKoH U [leproanyeckas cucrema bubmmoreka [JOK
XUMHYECKHX 31eMeHTOB J[. W. 17.10.2024  https://m.edsoo.ru/70a60aa4
Menpeneesa", "CTpoeHue BElIECTBA.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX pPeaKIui
B HEOPTaHMYECKOW U OPraHuYECKON

21 XUMHUU. 3aKOH COXPAHEHUS] MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAHEHUS U 17.10.2024  https://m.edsoo.ru/6335cdd2
MIpeBpAIeHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
TemnoBsie 3G HeKTh XUMUYECKUX

22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie bubmorexa LOK

22.10.2024  https://m.edsoo.ru/d1db86da

ypaBHEHUs
Beruncnenus mo ypaBHEHUSAM

23 XUMUYECKUX PEaKIUN 1 bubnnorexa LOK

24.10.2024  https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKON peaKInu, e€

24 3aBHUCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB. 94.10.2024
Karanms u xatanuzatopsl

25 I'oMoreHHbIe U TE€TEPOTeHHBIC PEAKITUI

05.11.2024
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Pewrenue 3ama4 u ynpaxHeHUH 110 TEME

bubnunoreka LIOK

26
"CKOpOCTh XUMHUYECKOH peakiuu" 07.11.2024  https://m.edsoo.ru/1facaldl
97 OOpaTumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnmnoreka HOK
XHUMHUYECKOE paBHOBECHE 07.11.2024  https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 1,2 mo Teme
"BnustHue pa3nudHbIX GaKTopoB HA
28 CKOPOCTh XUMHUYECKON peakiuu" bubmorexa LOK
P peai 12.11.2024  https://m.edsoo.ru/3bf34el7
,"BnusiHue pa3nuuHbIX (pakTOpoB HA
10JIO)KEHNE XUMHUYECKOTO paBHOBECHS"
DIEKTPOMTHYECKAs TUCCOLIUAIIHS.
29 CI/IHLHI:,Ie u cinabbie 3JI1[eKT (I)-IJ'II/I:BI bubmorexa HOK
P ' 14.11.2024  https://m.edsoo.ru/5f766bdf
CreneHb UCCOIUALIAN
Honnoe npouseenenue Boapl. Cpema
30 BOJTHBIX aI:CTBo (I)[B Bogo ﬂo HBII;I " bubmmorexa [JOK
A P bOB. SONOPOA 14.11.2024  https://m.edso0.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAOIINE B PACTBOPAX bubmorexa LOK
P PactEop 19.11.2024  https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpaxTnueckas [Ipaktuyeckas pabora
32 Ne 3 1o TeMe "XUMHYECKHE PEAKIIAU B bubnmorexa [JOK
. " P 21.11.2024 = https://m.edsoo.ru/2e3daeb0
pacTBOpax IJIEKTPOIIUTOB
OKHCIIMTEIIbHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxuenime okucaInTeau u bubmorexa HOK
DA, 21.11.2024  https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- but6mmorekxa [IOK
HOHHOTO0) OajlaHca 26.11.2024  https://m.edsoo.ru/fb691387
35 DIEeKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB 28.11.2024  https://m.edsoo.ru/93fb97d2
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bubnunoreka LIOK

36 P
CHICHIE 34T PASTHTILIN THIOB 28.11.2024  https://m.edsoo.ru/5a859d16
37 Pemenuve 3a1a4 pa3aMvHBIX THIIOB bubmmorexa [IOK
AP 03.12.2024  https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [{OK
1o Teme "Xumuyeckue peakiuu" 05.12.2024 @ https://m.edsoo.ru/c161eb85

39 KonTponbhas padota no teme Bbu6motreka [JOK
"XuMudeckue peakiuu" 05.12.2024 @ https://m.edsoo.ru/a8a0a930
ITonoxxeHre HEMETAIIOB B
[Teproandeckoii cuCTeMe XMMHYECKHX

40 anemenToB JI. . MenaeneeBa u bubmotexa [JOK

T 10.12.2024  https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKkre CBOMCTBA HEMETALIOB
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
41 KHCJIOpo/a, cepbl, hocdopa u brbmmorexa [JOK
PORd, CEPEL, P 12.12.2024  https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMHUYeCcKue cBorcTBa. ['uapubl 12.12.2024 @ https://m.edso0.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CocoObl NOTY4YeHHUs, PU3NIECKUE U brbmmorexa LTOK

YACHL, 17.12.2024  https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOKWCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS bubmorexa LIOK
19.12.2024  https://m.edsoo.ru/6b3255e6
raJIOr¢HOB
JlaGopaTopHbI€ ¥ TIPOMBIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUsI TaJIOTEHOB. bubmmoreka [JOK

[IpuMeHeHne rajsoreHoB U UX 19.12.2024  https://m.edsoo.ru/6971aca4

COE€IUHEHUN
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bubnunoreka LIOK

46 P "T "

CICHHE St HO Teme % aloTeHbl 24.12.2024  https://m.edsoo.ru/8b26fecd
Kucnopon: naboparopHeie u

47 MIPOMBIIIJICHHBIE CITOCOOBI MOTyYSHHUS, bubmunoreka [JOK
(bu3nUecKre U XUMHUIECKIE CBOHCTBRA. 26.12.2024  https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue K1CI0poia U 030HA

48 OKcHOBI ¥ IIEPOKCHUIBI Bubmaorexa ITOK

A P A 26.12.2024  https://m.edso0.ru/5c8816a0

49 Perienne 3aga4 pa3IMyHbIX TUIIOB buGnuorexa [IOK

Aap 28.12.2024  https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJACHHE B IPUPOJIC,
50 cncr:co61>1 HOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmorexa OK
YACHIT, 09.01.2025  https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
bubmuoreka [IOK
1

> CepoBofopos, Cylb LI 09.01.2025  https://m.eds00.ru/7c875999
Kucnopoacoaepsxaiiue coequHESHHS

52 Cephl gCO6eHHIZ)CTI/I CBOMCTB CEPHOM bubnuorexa [JOK

DL P 14.01.2025  https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[IpakTuueckas pabora Ne4 ,5. Pemienue
53 9KCIIEPUMEHTANILHBIX 3a7a4 [10 TEME bubnmorera IOK
P N 16.01.2025 | https://m.edsoo.ru/0afb05e4
"T"anmorensl", "Cepa u €€ coenuHeHus"
A30T: HAX0XK/IEHUE B IIPUPOJIE,

54 CrocoObI MOTyueHus, Pu3ndecKne u bubnuotexa [JOK
XAMUYECKHE CBOMCTBA. AMMHUAK, 16.01.2025 @ https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnaopoaconmep:xamme cCOeTUHESHUS

55 azoTa I())(ilo6infoc:1fll CBOfIC”i“IB a30THOM bubnnorexa [IOK

' 21.01.2025 | https://m.edsoo.ru/e2965afe

KHCJIOTBI
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[IpumeHneHue a30Ta U €ro COeIMHEHU.

bubnunoreka LIOK

56
A30THBIE y10OpEHUS 23.01.2025  https://m.edsoo.ru/129f5059
docdop: HaXOKAECHUE B IPUPO/IE,

57 CHIOCOOBI TOMy4YeHUS, PU3NIECCKUE U bubnmnoreka HOK
XUMHYECKHEe CBOMCTBA. Docduabl u 23.01.2025 @ https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl docdopa,

58 (1)00(1)?) c(cl)) eq)mz ue Kucinotel. Conm bubmmorexa [JOK

peoiepeat ' 28.01.2025  https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. ocopHbie y1oOpeHus 30.01.2025  https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAJIBHBIX 337124 110 TeME bubmorexa LIOK

P " 30.01.2025  https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubmuoteka [IOK
¢u3nyuecKkrne 1 XUMHUYECKHE CBONCTBA, 04.02.2025  https://m.edsoo.ru/leb19f9e
MIPUMEHEHUE
Oxc epona(ll), oxc

62 I;:I:) y;l\?) . (OJI)LH:ﬂ iicnom u eé bubmmorexa [JOK
YIIEpOX a4 06.02.2025  https://m.edsoo.ru/dba58adf
coJH

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [IOK

Aap 06.02.2025  https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 Cl'I[)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubnmorera LHOK
YA, 11.02.2025  https://m.edsoo.ru/143558ab
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemausi(1V), kpemanesas bubnuotexa [JOK

KHCJI0Ta, CUITUKATHI 13.02.2025  https://m.edsoo.ru/3170e7bl
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IIpuMeHeHne KpeMHUS U €T0

bu6nmoreka [IOK

66 coenuHeHui. CTEKII0, €ro MoJydeHue, 13.02.2025 https://m.edsoo.ru/393cdac0
BUJIBI CTEKJIA T https://m.edsoo.ru/5823cefb
67 Pemenue 3ama4 pa3IMyHbIX TUIIOB bubmorexa HOK
AP 18.02.2025  https://m.edso0.ru/h624f801
68 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [IOK
o teme "Hemeramisr" 20.02.2025  https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubmmoreka [JOK
"Hemeramsr" 20.02.2025  https://m.edso0.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OMNOOK 25.02.2025  https://m.edsoo.ru/2b7e9510
[TonosxeHre METajIoB B
[Teproaudeckoi cUCTEMe XMMHUCCKHUX
71 aneMeHTOB. OCOOCHHOCTH CTPOSHHUS bubmorexa LOK
' P 27.02.2025  https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O6mue dpuznyeckue cBocTBa
72 MeTaiioB. [IppuMeHeHe MEeTaIoB B bubmorexa LIOK
P 27.02.2025  https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Cnnassl MeTainioB. Koppo3ust meTamioB bubmorexa HOK
+ OPP 04.03.2025  https://m.edso0o.ru/42b872e3
74 Pemenne 3amaq pa3mMyHBIX THIIOB bubmmorexa TIOK
&P 06.03.2025  https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUUECKUNA Psi/I HAMIPsKEHUH
75 MetaiutoB. OOmue criocoObl TOTyYeHHS bubmrorexa LIOK
i i 06.03.2025  https://m.edsoo.ru/94ebh377a
METAIJIOB
76 OO6mas xapakrepucTuka metamioB |A- bubnuotexa [JOK
rpynisl [lepuoauyeckoit cuctemsl 11.03.2025  https://m.edsoo.ru/e12c26b3
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XUMHUYECKUX IeMEeHTOB. Hatpuii u
KaJIMii: mojrydeHue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCAMHEHUN

Oo6mas xapakrepuctuka metamioB [A-
rpynusl Ileppoaudyeckoit cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunorexa LIOK

" KaJbIUi: oTy4YeHue, (Gu3sndeckue u 13.03.2025  https://m.edsoo0.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, TPUMCHCHHE
MPOCTHIX BEIIECTB M UX COCITUHCHHUI

78 JK&cTKOoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
yCTpaHEeHUs 13.03.2025  https://m.edsoo.ru/c74bfae9

79 AroMuHUN: TIony4deHue, GU3NIECKHE U bubnnorexa [JOK
XUMHUYECKHE CBOICTBA, IPUMEHEHUE 18.03.2025  https://m.eds00.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCH/IA aTIOMHUHMS, bu6nmorexa LIOK
TMIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX 20.03.2025  https://m.edsoo.ru/5d12d318
MIPUMCHCHHE

81 Pemenne 3a1a4 pa3nudyHbIX TUIIOB 90.03.2025

82 Pemenue 3amad mo teme "MeTtaibl bubmmoteka IIOK
[JIaBHBIX OArpynm" 01.04.2025  https://m.edsoo.ru/27a4af43
OO01mas xapakTepucTUKa METaIOB

83 no6ouHbIX noarpynn (b-rpymnm) bubmuoreka [IOK
[Teprnoanueckoil CUCTEMBI XHMHUYECKUX 03.04.2025  https://m.edso0.ru/610d7431
JIIEMEHTOB

84 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
XpOMa U €ro COeAMHEHUH, UX 03.04.2025  https://m.edsoo.ru/9911bef3
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IIPUMEHEHHE

Baxuerive coeMHEeHUs Maprasiia.

85 [TepmaHraHaT Kajaus, €ro bubmmorexa [IOK
P 9 08.04.2025  https://m.eds00.ru/039d69c8
OKHUCJIUTEJILHBIE CBOMCTBA
duznyeckre 1 XUMHYECKHE CBOIICTBA
86 ’)Kenesa U ero coenuuennii. [lonyuyenne Bubmaorexa ITOK
g ’ ya 10.04.2025  https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
87 du3nYecKre U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
MeIU U €€ COCIMHECHUM, UX TIPUMCHEHUE 10.04.2025 | https://m.edsoo.ru/2bc0f954
dusnueckue U XUMUYECKHIE CBOMCTBA
88 IIMHKA U €r0 COEAUHEHHUN, UX bubnunoreka LIOK
npuMeHeHue. [ 1IpoKCOKOMITIIEKCHI 15.04.2025  https://m.edsoo.ru/b1f2beal
IIUHKA
[Ipaktuueckas padota Ne 7. Pemenue
IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
"MeTauibl II1aBHBIX Eubs 110K
noImoTeKa
89 "TT 6ota Ne 8.
HOATPYIIL Hiparctiecicas pabota 12 17.04.2025  https://m.edsoo.ru/a6e352ea
Pemmenne skcriepuMeHTATbHBIX 33724
1o TeMe "MeTaiuisl T0OOYHBIX
noarpynm”
90 Perienue 3a1a4 pa3inyHbIX THIIOB bubmiorexa LOK
A&P 17.04.2025  https://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATU3ALIUS
91 W3YVYEHHOI'0 MaTepraia o TeEMe bubnnorexa [JOK
" 1 " P 22.04.2025  https://m.edsoo.ru/e91fe975
MeTtamibl
92 KonrtponsHas pabora o teme bu6muoreka [JOK
"MeTtambl" 24.04.2025  https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ybTaToB KOHTPOJIBHOM bu6mmoreka [JOK
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paboThI, KOPPEKIIHS OUIMOOK 24.04.2025  https://m.edsoo.ru/9ebff2fd
Ponps xuMuu B o0ecrieueHuu
94 YCTOMYMBOI'O pa3BUTHUS YEIOBEUECTBA. 1 bubmunoreka [JOK
[TonsiTue 0 HAyYHBIX METOAAX 29.04.2025  https://m.edsoo.ru/080fel1f0
HCCIIENOBAHUS BEILIECTB
Hay4nble MpUHIIUIIBI OpraHU3alUH
95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubnmnoreka HOK
[IpoMmbliieHHbIE CIOCOOBI MOTYYEHHUS 06.05.2025  https://m.edsoo.ru/2e45a44f
Ba)XKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK arolIel cpeabl U €ro 1 Bubmiorexa OK
pyzaon ped 08.05.2025 | https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIC CpeCTBA 13.05.2025  https://m.edsoo.ru/a6552721
08 Xumus . Poins xumuu B 1 bu6nmorexa LIOK
oOecrieueHnH MUIIEBOH 0€3011aCHOCTH 15.05.2025 | https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubmuoreka [IOK
cpenctBa. beiToBasg xumus 15.05.2025  https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTENILHBIE U KOHCTPYKIIMOHHBIE 1 bubnmorexa IOK
P 12468 20.05.2025 = https://m.eds00.ru/61e69003
MaTepuaibl
XUMHSA B CEIILCKOM XO3SHMCTBE.
101 Opragndeckre ¥ MUHEpPaJIbHBIE 1 bubmorexa LIOK
P p 22.05.2025  https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 1 bubnunorexa LIOK
10 TEME 22.05.2025  https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO HACOB I10 102 45

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

Xumus : 10 Knacc : yrnyb6EHHbIN ypoBeHb : y4ebHuK / B. B. EpemuH, H. E. KysbmeHKo, B. U.
TepeHuH, A. A. ipo3gos, B. B. JlyHuH - MockBa : lNpoceeleHune, 2022.

Xummsa. 11 knacc. YrnybneHHbln ypoBeHb. YuebHuK - EpemuH B.B., KyabmeHko H.E., posgos A.A.,
JNlyHuH B.B. M. : MpoceeweHne 2022

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus MeToaudeckoe mocooue — 6a3oBbIil ypoBeHb» - M.: JIpoda
2022 rox.

2. O.C.I'abpuensn, U.I'.Octpoymos, «O01mast XuMusl B TeCTax, 3aa4ax, yrnpaxkHeHusx. 11 xmace» — M.
Hpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.Bepeskun, A.A.Ymakoa «Xumus 11 knace: KoHTponbHBIE 1 TPOBEpOYHEIE
paboTs k yuebHuky». — M.: Jlpoda, 2021 r.

4. O.C.I'abpuensH, I'.I.JIsicoBa, A.I'.Benenckas «Xumus 11 ximacc: HactonpHas KHUTA TS yIUTEIS.
Yacrte 1 — M.: Jlpoda, 2019 rox.

5. O0.C.I'abpuensn, I'.I'.JIpicoBa, A.I".Beeaenckas «Xumus 11 knacc: HacTonbHast KHUTa JUTsl YIUTENSY.
Yacte 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensH, I1.B.Pemeros, U.I'.OctpoymoBa «3amgayu o XMMUH U CIIOCOOBI UX peLIeHUs» - M.:
«dpodar, 2021rox.

7. B.I'. enncora «Xumust 11 kiacc moypounsie mwiansl o yueouuky O.C.I"abpuensna, I'.I".JIpicoBoii» -
Boarorpan» Yuurens 2018ron.

8. M.A.Psa6oBa, Y .}O.Hesckas, P.B.JIunko «Tectel mo xumum 11 kmacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I".ocTpoyMoB «XUMUUECKHIA SKCIIEpUMEHT B mikoiie 11 kimace»; - M.: [lpoda. —
2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Beeaurenannsiehttp://www.chemnet.ru I'azera «Xumus» u caidT 1uist yautens «51 Uy Ha ypoK XUMHUM»
http://him.1september.ru Exunas komiexmus IIOP: IIpeameTHast KOIIEKIHSA « XM
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SKCTIEPUMEHTBI: XHUMHSL.
Konnekmms Poccuiickoro o6meo0pazoBaTenbHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit J1.}O. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast omuMIIMaaa mKOIbHHKOB IO XUMHUH
http://chem.rusolymp.ru Oprannyeckast XUMHS: JICKTPOHHBIN YU4eOHHK ISl CPEAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUH: SJICKTPOHHBINA YUCOHHK

http://www hemi.nsu.ru OTKpEITEIH KOJIeK: X UM

http://www.chemistry.ru JlucraHIoHHas OJIMMITHAIA [TO XMMHUH: TEIEKOMMYHHKAIIHOHHBII
00pa3oBaTEIbHBIN MMPOCKT



