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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo XMMUW Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHUS
paspaborana Ha ocHOBe DemepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit ®denepanun», TpeOOBaHU K pe3ybTaTaM OCBOCHUS
benepanbHOI o0Opa3oBaTeNbHOM IIPOrpaMMBI CPEHETO oOuiero
obpazoBanusi(POIl COO), npencraBineHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM craHgapre COO, ¢ yu€rom Konmenuuu mnpernogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3amnusx Poccuiickoit
denepanny, peanu3yoOIIUX OCHOBHBIE 00pa30BaTENIbHBIE MPOrPaMMbI, U
OCHOBHBIX ToNOXkeHul «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oepneparuun Ha nepuo 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHUS 3aHUMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ywammuxcs 10-11 kimaccos.
W3ydyenue nmnpenMera, peaauzyemMoe B YCIOBHSIX Au((depeHLHpPOBAHHOTO,
npoduIbHOrO OOy4YeHHUs, MPHU3BAHO OOECTEYUTh O0O0IIEe00pPa30BATENbHYI0 U
OOIIEKyIbTypHYIO TOJATOTOBKY BBIMYCKHHKOB INKOJBI, HEOOXOIUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIMUMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKKe IS
IpOAODKEHNUs OOyuYeHHUsI B OpPraHM3alMsX NPOoPEecCHOHAIBHOIO oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJTHOM M3 NPHUOPUTETHBIX JUCHUILIUH.

B mporpaMme 1o XHMMHM Ha3Hauy€HUE TNpeAMeTa «XHUMHUS» TOJydaeT
NoJMpOOHYI0  MHTEPHPETAalMi0 B  COOTBETCTBUM C  OCHOBOIMOJIATAIOIIUMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENieH, COAEpKaHUs,
pe3ynbTaToB OOydeHHMs U TpeOOBaHMI K YpPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBHUETENBCTBOM TOMY SIBJISIFOTCSA CJIEIYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMUHU QYHKIIHH:

o UH(pOPMALMOHHO-METOUYECKAs], pealu3alusi KOTOpoil oOecreuynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O LEIsIX, COAEpKAaHWUU, OOLIell cTpaTeruu
o0OydeHus, BOCHUTAHUS U Pa3BUTHs 00yUaIOIIUXCS CPEACTBAMH MPEIMETa,
U3y4aeMoOro B paMKax KOHKPETHOTO NpOoduIIs;

e OpraHM3alMOHHO-IIAHUPYIOILAs, KOTOpas peaycMaTpUBaeT
ONpEIEICHUE: NPHUHIMUIIOB CTPYKTYPUPOBAaHHUS M IIOCIEN0BATEIBHOCTH
U3y4YeHUs1 y4eOHOro MaTepuayia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTePUCTHK; MOAXO0A0B K (OPMUPOBAHMIO COAEPIKATEITHLHOW OCHOBBI
KOHTPOJII U OIEHKM 0Opa3oBaTEeNbHBIX JOCTHKEHHH OO0y4arommxcs B
paMKax MTOroBOM arrectauud B (OpME €IUHOTO TOCYAAPCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma asisg yriyOa€HHOTO U3YUEHUSI XUMUU:



e YCTAaHaBIMBAaET MHBAPUAHTHOE NPEIMETHOE COJAEp)KaHHE, 00sA3aTeNbHOE
JUIS W3y4YeHUs B paMKaxX OTAEIbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacmpeiesieHie W CTPYKTYPUPOBAHHME €ro I0 KJaccaM, OCHOBHBIM
COJIeprKaTeNbHBIM JINHUSAM/pa3iesiaM Kypca;

e Ja€T NMPUMEPHOE pacHpelesIeHUE y4yeOHOro BpPEMEHH, PEKOMEHIYEMOIO
JUTS U3YYCHHSI OTACIBHBIX TEM;

e TpemIaraeT MPUMEPHYIO TOCJIEIOBATEIILHOCTh H3YYCHHsS] y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIel U 3a/1ay U3yYeHUs MpeaMeTa
Ha yrJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00Opa3oBaTeIbHOMN
pOrpamMMBbl CpEIHETO o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocs MO OCBOCHHUIO
CoJIepKaHUs IPEeIMETA.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTpaMME MO XMMHMH IpPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOYy4eHHMEM XHUMUU Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs. 3a IpeneilaMH YCTAHOBJIEHHOM MporpaMmMoil IO XUMHUHU
00s13aTenbHONM (MHBApUAHTHON) COCTABISIONIEH Colep)KaHusa y4eOHOTO IMpeamMera
«XuMHus» OCTaéTcs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHON COCTaBIISIONICH,
KOTOpasi JOJDKHA OIpPENENsAThCSl B COOTBETCTBUM C HANpPaBICHUEM KOHKPETHOI'O
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMM TnosiokeHusmu PI'OC COO o
Ha3HAYCHUH TIPEIMETOB 0a30BOoro u yriayOJaEHHOTO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUS Ha YPOBHE CpeaHEero ooOIero obpa3oBaHUS
XMMHSI Ha YpOBHE YINIYOJEHHONO W3Y4YEHMs HaNpaBleH Ha peaJu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  JTaloM  MOJXYYCHHS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax H3yYeHUS CIEIUAIBHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHHUIUIMH B By3aX U OpraHH3aIUsIX CpeIHero mpohecCuoHaIbHOTO
oOpazoBanus. B 3Toil cBA3M u3ydeHHe mpeaMera «XHUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHHe U  YIUIyOJIEHHE TEOpPEeTUYECKON U
MPAKTHYECKON MOJITOTOBKUA OOYYarOIIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPHIIb
o0OydeHHs1, B TOM YHUCIIE C IEPCTIEKTHBON MOCIEAYIOMIEr0 MOMTyUYeHUsI XUMHUUECKOTO
oOpa3oBaHMs B OpraHu3alusax npodeccuoHaabHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk IMIaHUPYEMBIM pE3yJIbTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON NPOrpaMMbl CpEeIHEro oOIero o0pa3oBaHUs
U3y4eHHE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKE€ HA pelIeHHe 3ajad



BOCIIUTAHUS U COLMAIILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIECMHTEIUICKTYaTbHBIX YMEHUN, YMEHUH palMoOHANM3aINH Y4eOHOTO TpyJa U
0000MIEHHBIX  CTMOCOOOB  NIEATETLHOCTH, WMEIONINX  MEKIUCITUTLINHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

CocraBnstomiuMu  rpeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO HM3y4YCHUS
ABJISIIOTCSL  yIIyOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHudeckas Xumus». [Ipu onpeneneHny MOaX0I0B K OTOOPY B CTPYKTYpPHOU
OpraHu3allMi COJEpPKaHHUsSl 3TUX KypCOB B IpOrpaMme IO XHMHUH 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuuax 0a30BOro M yriayOJaE€HHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOPraHUYeCKasi XUMHUS COCTaBIS€T COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHS IpeaMeTa. JTa CHUCTeMa
3HaHUM TOJy4YaeT ONPEIEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBIINM 00bEM (HhaKTOJIOTHUECKOT0 MaTepHraIa.
Tak, Ha yriayO0iaEHHOM YypOBHE HM3ydYeHHs TpeaMera olecriedeHa BO3MOXKHOCTh
3HAYUTENFHOTO yBENWYeHHs O0BhEMa 3HAHUH O XHUMHUYECKUX DIEMEHTaX U
CBOMCTBAxX MX COCJAMHEHUI HA OCHOBE PACHIMPEHUS U YTIyOJIeHUs Mpe/ICTaBICHUN
O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSX IPOTEKaHUs
peaKkuuid, paccCMaTpUBAaEMbIX C TOYKM 3pEHHUS XUMUYECKOM KHUHETHUKH H
TepMoarHaMUKH. M3yueHne nepuoanyeckoro 3akona u l[lepuognueckoi cuctembl
XUMHUUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX
MPEICTABICHUSIX O CTPOCHMM aToMa. XHUMHUYECKasi CBSI3b OOBICHSIETCA C TOYKHU
3pEHUS YPHEPTreTUYECKUX U3MEHEHUH TIpH €€ 00pa30BaHUU U Pa3pYIICHUH, a TAKKe
C TOYKH 3pEHHUs MeXaHU3MOB e€ oOpa3oBaHus. V3yueHue THUIIOB peakuui
JTOTNOJIHSIETC  (DOPMUPOBAHUEM  MPEJCTABICHUNH 00  DJIEKTPOXMUMHUYECKHUX
npoueccax M AJEKTPOJM3€ pPacIulaBOB M PAcTBOPOB BewiecTB. B kypce
OpPraHWYeCKOM XUMUM TPU PACCMOTPEHUU  PEAKIIMOHHONW  CIIOCOOHOCTHU
COEIMHEHMI yzenseTcss 0co00e BHUMaHHUE BOIIPOCAM 00 3JEKTPOHHBIX 3P QeKTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWe UMEET TO, YTO Ha COJCpKAaHHUE KypCOB XHUMHU
yTIyOJIEHHOTO YPOBHS M3YYEHHUS JJI KIACCOB ONMPEAENIEHHOT0 Mpodus (TJIaBHBIM
o0pa3zoM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOmei cucreme
MpPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE MTpeaMeThl. Tak, Hanmpumep,
B COJCP)KAaHUU MpeIMeTa JJisi KJIAaCCOB XUMUKO-(U3UYECKOro npodusis OoJbIioe
3HauYe€HHUE OYJyT UMETh AJEMEHTHl y4eOHOro marepuasia mo oomeit xumuu. [lpu
U3YYCHUU TpeJMeTa B JIaHHOM CJydyae akIeHT OyneT cleilaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TECOPUN B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DHU3HMKE), 3aKOHBI COXPAaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOAMHAMUKHM, DJIEKTPOJIM3a, NPEICTABICHUS O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMsa B coAepKaHMM IpeaMeTa JUIsl KJIACCOB XHWMMKO-
ouonoruueckoro npoduiast OONBLIINI yAeNbHbII Bec OyneT UMEThb OpraHudeckas
xuMHs. B 3TOM ciiyyae mpenocTaBisieTcsl  BO3MOXHOCTh  Aisi  Oosee
O0OCTOSITETPHOTO ~ PAacCCMOTPEHHMS  XMMHUYECKOW OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IMPUMEPY, TaKUE
CTPYKTYpPHBIE KOMIIOHEHTBI, KakK JIMIUJbI, OEIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. Ilpy 5ToM 3HaHUA O COCTaBe M CBOWCTBAX MPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy)KaT OCHOBOM I M3y4ECHUS
CYIIHOCTH IIpOLEeccOB (POTOCHHTE3A, AbIXaHUs, TUILEBAPECHHUS.

B mmane ¢opmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0OIIeHaYYHBIX METOAOB IMO3HAHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX
3HAaHUW H3y4YeHHE MpeaMeTa «XUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH TMpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHhIX obnactelt «EcTecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uHbopMaTuKa» 1 «PyccKuil sI3pIK U TUTEPATYPaAY.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oduiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7jauell MEepBOCTENCHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHMHU KaK oOO0JacTd COBPEMEHHOTO €CTECTBO3HAHMSA, MPaKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Penenne
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosaraer
peanu3anrio TaKuX LeJel, KaK:

e (opMupoBaHME TPEACTABICHUI: O MAaTepUATBLHOM E€IUHCTBE MHMpA,
3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJIEHUU IPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHMH  MpoOieM
AKOJIOTUYECKOM, IHEPreTUYECKOM M MUIIEBOM 0€30IaCHOCTH, B pPa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreYeHny palrMoHaIbHOTO MPHUPOIOTOIL30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHUsI M OOIEH KyJbTypbl YEIOBEKa, a TAKXKE IKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpere;

e OCBOCHME CHCTEMBI 3HAHHW, JIEKAIIMX B OCHOBE XHWMHYECKOM
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
NOHATUM, 3aKOHOB W TEOPUH XMMHH, COBPEMEHHBIX IPEACTABICHHUMN O
CTPOCHHH BEIIECTBA HA pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHS XUMUYECKUX PEaKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMaxX, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOydJaronuxcs OCO3HAHHOI'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUH [JIs1 OOBSICHEHUS
KIIFOYEBBIX MJIEH M TPOoOJeM COBPEMEHHOW XUMHH, IS OOBICHCHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPaMOTHOTO perieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3UIINHI DKOJIOTHUECKON 0€30aCHOCTH IIOCIIENCTBUN
OBITOBOM M TPOM3BOJCTBEHHON JIEATECILHOCTH YeJIOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TTepEepabOTKOM BEIIECTBR;
yriyOJeHue  MPEJCTaBICHUNM O  Hay4dHbIX  METoJaxX  MO3HaHWS,
HEOOXOJMMBIX JJIsi TIPHOOPETEHUST YMEHHA OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBICHEHHS XHUMHYECKHX SBJICHUN, HMMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKON I€ATEIHHOCTH U TTOBCEHEBHOM KU3HU.

B nmane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GYHKIIUNA TIETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUS NPH HU3YUCHUHU
npeaMera  «XUMHS» Ha  yIIyOJIEHHOM  YpOBHE OCOOYH  aKTyaJIbHOCTH
PUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

BOCMIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHHM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0O0JIACTU TEOPETHUUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W IIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
001I1eYeI0BEUeCKIX IIEHHOCTEH;

pPa3BUTHE MMO3HABATEIIBHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX
crocoOHOCTel oOywaronuxcsi, (HOPMUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CcamM0O0Opa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEIITHON MPOo(eCCHOHATBLHON M 0OIIECTBEHHOM JACSITSIIBHOCTH,
OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3IOPOBOM 00pa3e KHU3HU;

dbopMHUpoOBaHUEe YMEHUN M HABBIKOB Pa3yMHOIrO MPUPOONOIB30BAHMUS,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPBhI, IPUOOPETEHUE OMBbITa 00IIECTBEHHO-
ITOJIE3HOM DKOJIOTUUECKOUN AE€ATEIIHbHOCTH.

OO1Iee 9MCIIO 9acoB, MPETYCMOTPEHHBIX JIJI M3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obmiero oopasoBanusi, cocrabiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HEJeIN0).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKON XUMHUM.

IIpenMer W  3HauyeHHWE OPraHUYECKOW XUMHUH, [PEACTABICHUE O
MHOT000pa3uu OPraHN4eCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOCHHME aToMa YIiepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHble BO3MOXXHOCTHM aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpPraHMYECKUX COeAUHEHUAX. TUIbl THOpUAN3AIIMY aTOMHBIX OpOUTalell yrieposa.
Mexanu3mbl 00pa3oBaHMs KOBAJEHTHOM CBsi3W (OOMEHHBIH M JOHOPHO-
aKienTopHbd). TUMbl TepeKkphIBaHUs AaTOMHBIX OpOHWTaNed, O- U T-CBS3M.
OpuHapHasi, ABOMHAs W TpoiHAasi cBs3b. CIOCOOBI pa3pbiBa CBSA3CH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHE 0 cBOOOJHOM pajnukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHHMsT oOpraHudeckux coeauHeHuii A.M. bytinepoBa u
COBPEMEHHBIE ITPEJCTABIICHHS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUN CTPOCHUS
OPTraHMYECKUX COCAMHEHUH. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrtpykrypHble (QOpMyJbl pPa3NIUYHBIX BHUAOB: pa3BEPHyTas, COKpallE€HHasi,
ckenetHass. M3omepus. Buasl H30Mepuu: CTpyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUMN (MHIYKTUBHBIN
Y ME30MEPHBIA 3P PEKTHI).

[IpencraBienne o kiacCUpUKAMKU OpraHndeckux BemiecTB. [loHsTne o
¢yHKIMOHaIbHOU rpynne. ['omonorus. 'omonoruueckue psaael. CucreMarnyeckas
HOoMeHKiatypa opranuuyeckux coenauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUs
OT/ACJIBHBIX ITPEACTABUTEIEH.

OcoOeHHocTH M KiIaccU(PHKAIMS OpraHWYecKuX peakuuid. OKHUCIUTETHHO-
BOCCTaHOBUTENBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpALICHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKMX BEUIECTB M MaTepuajaMM Ha HX
OCHOBE, OMNBITHl IO MNPEBPAIICHUIO OPraHUYECKHX BEIIECTB NP HArpeBaHUU
(mmaBieHue, OOYIIMBaHWE W TOPEHHUE), KOHCTPYHMPOBAHUE MOJAENEH MOJEKYI
OPraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanbl. 'omonorndyeckuil psij ankaHoB, o0mas ¢popMylia, HOMEHKIIATypa U
M30MEPHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AKaHOB, Sp-
ruOpuaAM3aIys aTOMHBIX opOuTaneil yriepoga, 6-CBsi3b. PU3NUYECKHE CBOMCTBA
AJIKAHOB.



XHWMUYECKHE CBOWCTBA aJKAaHOB: PEAKIUU 3aMEUICHUsA, H30MEpHU3aluH,
JNEruIpUPOBaHUS, [IUKIU3ALMH, TUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEaKLNi paIuKaTIbHOTIO 3aAMEIIECHHUS.

Haxoxzaenue B mpupone. CriocoObl MOTy4yeHUs: U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHHUS MW XUMHUYECKHX CBOWCTB MaJbiX (IHUKJIONPOMAH, IUKIOOyTaH) H
OOBIYHBIX (ITUKIIOTICHTAH, ITUKJIOTEeKCaH) IuKiIoankaHoB. CrocoObl MONMydYeHUs U
NPUMEHEHUE ITUKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii aqkeHoB, o0mas Gopmylia, HOMEHKIATYypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI — alKEHOB, Sp’-
ruOpuaM3ays aTOMHBIX opOuTaneil yriepona, 6- W m-cBsi3u. CTPyKTypHas U
reomeTpuyeckas (Iuc-tpaHc-) wu3zoMepusa. Du3MyecKue CBOWCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMH IMPUCOEAUHEHUS, 3aMEIIECHUS B O-TIOJOKEHUE
IpU JABOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoOBHHKOBA.
KauecTBeHHbBIC peakiy Ha JIBOWHYIO CBs3b. CIOCOOBI OYUYEHHS U MPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (COnpsKEHHBIC, N30JIUPOBAHHEBIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilomumepusanus
COMPSDKEHHBIX TMEeHOB. CIocoObI OIYYCHUS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckui psij alkuHOB, oOmias Gopmyia, HOMEHKIaTypa U
MU30MeEpHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHWHOB, Sp-
ruOpuu3anus aTOMHBIX opOuTaneit yriaepoga. @u3nyecKre CBOMCTBA aJKUHOB.
XHWMUYECKUE CBOKCTBA: PEAKIUU MPUCOCTUHEHUS, TUMEPHU3ALINU U TPUMEPU3ALUU,
OKHCJeHUs. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIC peakiuy Ha TPOHYIO CBA3b. CIIOCOOBI MOMYYEHUS U TPUMEHEHHE
AJIKUHOB.

ApomaTudeckue yrieBoJopoasl (apeHsl). ['omonoruueckuii psiji apeHoB,
oOmras popmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKynbl OeH3ona. Puznyeckue CBOWCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIMK 3aMEeIEHUs B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM paguKale, PEaKUUH NPUCOCIUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpHUMEpPe alKUIbHBIX pPaJUKalioB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctuposia. CrnocoObl OTydeHUs U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3pl. HegTh 1 €€ mpoucxoxaeHue.
KamMeHHbIH yroias U IpoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUN, KaTAIUTUYECKHI), pUPOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKH HEPTH, MX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTryeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCaMU yTJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOCHUE TaJOreHIIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMEIICHHs] TaJoreHa Ha TUAPOKCOTPYIIY, HUTPOrPYIly, IHAHOTPYMIY,
amMuHOTpymmy. JleficTBHe Ha TaJOTCHIPOM3BOIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa miEnoun. B3auMoJeiCTBHE NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHECHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaICHUM:
n3ydeHue GU3NIECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peaknuii yrieBOJAOPOIOB Pa3IMYHBIX KJIacCOB (0OOECIBEUYMBAHME OpPOMHOMN WIIH
WOJIHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajus, B3aWMOJICHCTBUE alleTHJIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoga ¥ BOJOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA H
U3yYCHHE €ro CBOMCTB, o3HaKomuieHHe ¢ Koswiekuuamu «Hedte» u «Yromw», ¢
oOpasllaMu  TUIacTMacC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYII
YTJIEBOJIOPOJIOB U TAIOT€HIIPOU3BO/IHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaime opranudeckue coeTuHeHUsI.

[IpenenbHble OAHOATOMHBIC CHUPTHL. CTpoeHHE MOJIeKya (Ha MpuMepe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas dopmyna, H30Mepus,
HOMEHKJIaTypa © kinaccudukamus. Dusmyeckue CcBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHBIE CBSI3UM MEXKIYy MOJEKYyJIaMH CIUPTOB.
XVWMHYECKHE CBOWCTBA: pEaKIMH 3aMEIICHUS, JCTUApPATAINHA, OKHCICHHUS,
B3aMMOJICCTBE C OpPraHWYECKUMH W  HEOPTAaHWMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiids Ha OJHOATOMHBIE CIIUPTHL. [lelicTBHE 3TaHONA U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOJTy4YeHUs U TNPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[Tpocteie 3¢dupsl, HOMEHKIaTypa U n3oMepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHbl€ CHUPTHI — ATWICHIJIMKOIb U TiniepuH. Dusndeckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMH KHCIIOTaMH, KAadeCTBCHHAs PEaKIds Ha MHOTOATOMHBIC
criupthl. [IpencraBieHue o MexaHuU3Me peakuil HYKJICO(DUIBHOTO 3aMEIeHUS.
JeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOMyYeHUS U MPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE THUIPOKCOTPYIIBI U
O0eH301pHOTO snpa. Puszndeckue cBoilcTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoicTB (enona. KauecTBeHHble peaknuu Ha ¢eHosn. TokcuyHOCTh (eHoa.
Crioco6s1 monmyueHust U mpuMeHeHne Gperomna. GeHonpopMaibAaeTHAHAS CMOIA.

KapOoHunbHbIE COEIMHEHUS — AJIbJIETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIJIBHOW TpYyIIbl. ['oMoIorndeckue psiabl albJeruoB U KETOHOB, 0OIas
dbopmyrna, muzomepuss U HOMEHKIaTypa. DuU3MUEeCKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJETUA0B U KETOHOB: PEAKIIUU MPUCOCTUHECHUS.
OxkucieHue anpJeru0B, KAYECTBEHHBbIC peakiuu Ha aubaerujabl. CrnocoObl
MOJIYYEHUS ¥ MPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OAHOOCHOBHBIE TIpeIeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOJHBIE CBS3U MEXKIY
MOJICKYJIaMHA KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peaknus ASTepUPUKANNKA, PEAKIMH C Y4aCTHEM YIJIEBOJIOPOIHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCcoOCHHOCTH CBOWCTB HEMPEICTbHBIX W aPOMATHYCCKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpemcTaBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MAaJIbMUTHHOBAs, OJICMHOBAs, JUHO/EBAS,
JUHONIeH08as KUCIOThI. CIIOCOOBI MOTYYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble >¢upbl. ['omonoruueckuit psij, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PU3NYECKHE U XWMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKue U XMMUYECKUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTaTKU
HETPeETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpPO/IE.

MBEL1a KaK COJIH BBICIINX KaPGOHOBBIX KHCIIOT, HX MOOIIEe JIeHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukamus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (GpyKTO3a, rajgakro3a, pubosa,
ne3okcupr6o3a. dusndeckue CBOWCTBA M HaXOXKACHHE B mpupome. DOTOCUHTES.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aIbJACTUIHOM
TPYII, CIHPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHuWe TIIFOKO3bI, e
3HAYEHUE B JKU3HEACATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBiMBaOIIME U HEBOCCTAHABIIMBAIOIINE aucaxapuisl. ['uaponus
nucaxapunoB. Haxoxaenue B nipupoje u npuMenenue. [lomvcaxapuabl: kpaxmadn,
INIMKOTeH W 1eiunoio3a. CTpoeHue MaKpoMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
HeJUI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmalia: TMApOJIN3, KauyeCTBEHHAs pEeakuus C HOAO0M. XUMHUYECKHUE
CBOMCTBa IIEJUTIOJIO3BI: THIPOJIN3, MOdydeHue 3PupoB 1eioio3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).



DKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE 3TUJIOBOTO CHHUpPTa B albJAETH] Ha PACKAIEHHOM MEOHOW IMPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CHUPTA JAUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaueCTBEHHbIE PEAKIMM Ha albJCTUIbl (C THUIPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakuusa raviIepuHa  C
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicTrue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlad no TeMam «CHupThl U
denounby, «KapooHoBbie KUCTOTHL. Cl0KHBIE Y3DUPHD».

A3oTcoaep:Kalye OpraHnyecKre cCoeAUHEHUsl.

AMWHBI — OPTaHWYECKHUE MPOM3BOIHBIC amMMuaka. Kimaccudukaiys aMuHOB:
amnpaTHIeCKue ¢ apOMATHYCCKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoenne moJiiekys, oOmas Gopmyina, “3oMepus, HOMEHKIATypa U (U3HUYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA alu(aTuuecKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnun anKuIaMMOHUS.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomartuyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsSiHUE TPy aTOMOB B MoJjieKyJsie aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M TpuMeHeHue anudaruueckux amMuHoB. [losydeHue aHWiIMHA U3
HUTPOOEH3071a.

AmuHokuCcIOTE. HoMeHknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMUWH, anaHuH. Dusznueckne CBOWCTBA aMHUHOKHCIOT.
XAMHYECKHE CBOWCTBA aMHHOKHCIOT KakK aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHEHUH, peakuus TMONUKOHJCHCAIlNH, O00pa3oBaHWE MENTHIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCHOT. CUHTE3 U THAPOJIU3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEJIKOB: THUAPOJIN3, ACHATYpalus,
KaueCTBEHHBIC PEAKITNN Ha OCIIKH.

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEUIECTB W HMX IPEBpaAlICHUN:
pacTBopeHHe O€IKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHHWe OKCIEPUMEHTANBHBIX 3a7a4 [0 TeMaM
«A30TCcoaepKallue  OpraHMyeckue  coeauHeHus» U «Pacmo3HaBanue
OPraHUYECKUX COCTUHEHUI.

BrbicokoMOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATUS XMMUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSAS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN —
MOJINMEPHU3ALMS U MOJUKOHAEHCAHS.

[Tonmumepuble wmatepuansl. [lmacTmacchl  (MONMMATHIIEH, MOJUIIPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TMOJIUCTUPOJ, TOJNUMETUIMETAKPUTIAT, MOJUKApOOHATHI,
nonudTHIeHTepedTanar). Y tunuzauus u nepepaboTKa IIacTUKA.

DJ1aCTOMEPHI: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4yKu
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, N30MIPEHOBBIN) U CUITUKOHBI. Pe3unHa.

BonoxkHa: HaTypaiabHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmmepsl CIIELUATIBHOTO HA3HAYCHHUS (Tedion, KEBJIap,
ANEKTPOTPOBOAIINE TOTUMEPHI, OMOpa3IaraeMbie MOJIUMEPHI).

DOKCIEepUMEHTANbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX IpPEBpalICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne MONEKyIsIpHOH (OpMysBl OpPraHUYECKOrOo COCAUMHEHHS TI0
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxO0XJECHHE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHMYECKOro COEAMHEHUs 1o Macce (00BEMy)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Mmacce, 00bEMY) HPOAYKTOB
peaKiMyu W/WUIUM HUCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOWCTB WM CIOCOOOB
IIOJIYYEHMS], ONPENEJICHUE JOJIM BBIXOJA IPOAYKTAa PEAKUUU OT TEOPETUUECKU
BO3MOKHOT0.

MexnpeaMeTHbIE CBS3H.

Peanu3zannst MeXIpeIMETHBIX CBA3EH IIPU W3YYECHUM OPTAHUYECKON XMMHUU B
10 kyacce OCYUIECTBIISETCA YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUM, MPHUHATBIX B OTACJIBHBIX IpPEAMETaX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e eCTECTBEHHO-HAYYHBIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukanus, HaOIIOJECHHE, H3MEpPEHHE,
DKCIIEPUMEHT, MOJIEIb, MOJICTTUPOBAHHUE.

®dusrka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
SHEPTeTUYECKHA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUC
BEIECTBA, (DU3UYECKUE BEJIMYUHBI, €JIMHULIBI W3MEPEHHUs, CKOPOCThb, SHEPrus,
Mmacca.

buonorus: knerka, opraHu3M, JKOcUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOHBIM TUI MHUTAHUA, OpOKEHHUE,



(doTtocuHTE3, IbIXaHUE, OEJKU, YIVIEBOAbI, >KUPbl, HYKJICHHOBBIE KHUCIIOTHI,
(epMEHTBHI.

['eorpadus: none3Hsie NCKOMAEMble, TOTLTUBO.

TexHonorus: mNHUIIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHMUS,
MOIOIIIHUE CPEJICTBA, MATEPHAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBLIASI K HEOPTAHNYECKAS XUMMUMSI

Teopernyeckue OCHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX siep. XUMHUYEeCKUi snemeHt. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. DHEPIETHUECKHE YPOBHU U
noaypoBHH. AToMHBIe opOuTanu. Kiraccupukanus XMuMUIECKUX 3JIEMEHTOB (S-, p-,
d-, f-amementhr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOUTAIISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIUU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(PHUTYpaIliy HOHOB.
DJIEKTPOOTPULIATEBHOCTbD.

[Tepuoguueckuii 3akoH U [lepuoanueckas cucremMa XMMHYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIAYECKOr0 3aKOHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmnmaM MW [epuojaM. 3HAYCHUE
nepuoauueckoro 3akona /.M. Meunneneena.

XuMuyeckass CBs3b. BHAbBI XMMHYECKOM CBS3M: KOBAJICHTHAs, MOHHAasd,
MeTandeckas. MexaHu3mbl 00pa3oBaHUS KOBAICHTHOHM CBs3U: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIA. DHEPTUsl U JJIMHA CBSI3U. [10sIpHOCTD, HAIIPABJICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHON CBsA3U. KpartHelie cBsa3u. BojopoaHas CBs3b.
MexMOJIEKYJISIPHBIE B3aUMOAEHCTBHS.

BaneHTHOCTP ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM (Ha IpUMEpPEe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX COeMHEHUSAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAaYeHHE KOMIUIEKCHBIX COCIWHCHHUM.
[loHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOIO  CTpOCHMS.  TuIibl
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbIx cuctemax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOUIHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIMH PAaCTBOPOB:
MaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. Hacelenubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTammoruaparsl.



Knaccudukanuys u HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuBHAIbHbBIE
HAa3BaHMUs OTIEIBHBIX IPEACTABUTENIEN HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX pEaKUUid B HEOPraHWUYECKOW M OpraHuYeCcKOn
XUMUHU. 3aKOH COXPAHEHHS] MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUs
DHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3Q(PEKThl XUMUUECKUX PEaKIIU.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakKInu, €€ 3aBUCHMOCTh OT Pa3jNYHbIX (DaKTOPOB.
['oMOreHHbIE ¥ TeTEPOreHHbIE peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble 1 HEOOpaTUMBbIE peaklnu. XuMuiyeckoe paBHoBecue. KoHncranra
XUMHUYECKOr0 paBHOBecHUs. (DAKTOpBI, BIMAIOIMIME HA ITOJ0KEHHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEpPaTypa, JABJICHUE U KOHIICHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunmun Jle [Mlarense.

Onexrponutuyeckas aucconmanus. CuibHble W ciaabble  AIEKTPOJIUTHI
Crenenp aucconuanuu. Cpena BOJIHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHa,
nienoyHas. Bomopoausiii nmokaszarens (pH) pacrBopa. I'maponu3 coneit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakiuu.  CTeneHb  OKUCIIEHHS.
OxucauTens M BOCCTAaHOBUTENb. IIpomeccsl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxneiimme oOkHUCIUTENM W BOCCTAHOBUTENM. MeETOX 3JEKTpOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACILJIaBOB BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
pa3lIOKEHHE TEPOKCHJA BOJOPOJA B IPUCYTCTBHM KATaIM3aToOpa, MOJACIH
KPUCTAIUIMUECKUX PELIETOK, IPOBEACHUE peakliuii HOHHOIO OOMEHa, OIpeIeIeHHE
Cpelbl PacTBOPOB C IMOMOIIBIO WHIMKATOPOB, W3YYCHHUE BIIMSHHUS Pa3IUYHBIX
(akTOpOB Ha CKOpPOCTh XUMHUYECKOM pEaKIUU M TMOJOKEHUE XHMHYECKOrO
PaBHOBECHSL.

Heoprannuyeckasi Xumusl.

[lonoxxenne HemerauioB B Ilepuoguyeckod CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOCHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPBI,
dbocdopa u yriaepona).

Bogopon. Ilomyuenue, ¢uznueckue U XUMUYECKHE CBOMCTBA: PEAKIHUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MIapubl.
TOnNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupone, cmocoObl MONydeHHUs, (PU3NIECKUE U
XUMHYECKUE CBOMCTBA. ['aloreHoBONOpOAbl. BaxkHENIINE KUCIOPOACOAEPKALLINE
COEJIMHEHUS TaJIoreHoB. JlabopaTopHble M MPOMBIIIIEHHbIE CIIOCOOBI MOJyYEHHUs
rajgoreHoB. [IpuMeHeHne rajJoreHoB U UX COEJUHEHUMN.



Kucnopon, o3oH. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOJyYEHUS
kuciopona. Ou3nyeckne U XUMUYECKUE CBOWCTBA M NPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnaenue B mpuponae, cCHocoObl MNOIy4YeHHs, (U3MUecKue u
xumuueckue cpoictBa. CepoBomopona, cyiabduasl. Oxcua cepul(IV), okcun
cepol(VI). CepHucras W cepHass KUCIOTHI W uX comr. OCOOCHHOCTH CBOWMCTB
cepHOM KHUCIIOTHL. [IpumeHenne cepsl 1 €€ COeTMHEHHU.

Azor. Haxoxxnenume B mpupoe, CHOCOObl TONydeHUs, (PU3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KUCJIOTHI U UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHL. [IpumeHenue a3ora
Y €r0 COeIMHEHH. A30THbIE YIOOpEHNS.

®ochop. Haxoxkaenme B mpupojsie, CHOCOOBI TMONMydeHUs, (DU3HYCCKUE H
xumudeckue cBoictBa. Pochuasl u dochun. Oxcumbl docdopa, dochopHas
kuciaora u e€ conu. Ilpumenenme ¢docdopa u ero coeaunenuil. docdopHbie
ynoOpeHus.

Yranepoa, HaxoXIeHHE B TpHPOAE. AJUIOTPONHBIE  MOIU(DUKAIHH.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronpHas kucimora u e€
CoJId. AKTHUBUPOBAHHBIA yToJb, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAaHHBIX YTIEPOJOM, U €ro
COECINHEHUN.

Kpemnmnii. Haxoxxnaenne B mpupojae, CocoObl MOMy4YeHHs, (PU3NUECKHe U
xumudeckue cBorctBa. Oxcun kpemuus(I1V), kpeMHueBas KHUCIOTa, CHJIUKATHI
[IpuMeHeHue KpeMHUs U ero coeqnHeHu. CTeKI0, €ero moJiydYeHue, BUIbl CTEKIIA.

[Tonoxenne MetauioB B [lepruoandeckoil cUCTEME XUMUAYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS DJIEKTPOHHBIX O000JOYeK aToMOB MeTauioB. OoOmue
dbusnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

DNEeKTPOXUMHUYCCKUN psAI  HaNpsOKeHWH MeTauioB.  OOmme  crmocoObl
MOJIyYECHHS METaJJIOB: TUAPOMETATYPrus, MUPOMETAILTYPrus,
anekTpoMeramutyprus. [lonsatue o koppo3unm MmeramioB. CrnocoObl 3allUTBI OT
KOPPO3UHU.

Ob6mas xapaktepucTuka MmeTamioB [A-rpynmsl [lepuonuyueckoit CUCTEMBI
XUMHUUYECKUX OJJeMeHTOB. Harpuiti u kammil: mnonydeHue, Qusnyeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHHUI.

O6mas xapakrepuctuka metaioB IIA-rpynmer [lepuogudeckoit cucCTeMBI
XUMUYECKUX DJIEMEHTOB. Maruuii M KaJblMi: ToJlydeHue, (U3HYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTBHIX BEIIECTB U HX COECAUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: NONydeHue, PU3NUecKre 1 XMMUYECKUE CBOMCTBA, IPUMEHEHHE
MPOCTOrO BEIIECTBA W €ro coenuHeHud. AmQoTepHbIE CBOHCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMITJIEKCHI AITFOMUHUS.

OOmas xapakTepucTuka MeTauioB T1o004HbIX mnoarpynn (b-rpymm)
[lepnonueckoi CUCTEMBI XUMHUYECKHUX JIEMEHTOB.

OU3NYECKNEe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCHUIbl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auXpoMaThl, HX
OKHUCIHUTENbHbIE CBOMCTBA. [loslyueHne u npuMeHeHne Xxpoma.

duznyeckue M XUMHUYECKHME CBOWCTBA MapraHia M €ro COEJUHEHUH.
Baxneitmue coegunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

®duznyeckrue U XMMUYECKHUE CBOICTBA jKeJie3a U ero coenuHeHuil. OKcuipl,
rugpokcuanl u conu xeneza(ll) u sxenesa(lll). [lonyueHune u npuMeHEHUE Keje3a
Y €T0 CIUIABOB.

duznyeckre 1 XMMHYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyyenue u
IPUMEHEHUE MEAU U €€ COCTUHEHMIA.

[Muuk: monydyeHue, (U3MYECKME U XHMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA INHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHune
LIMHKA U €0 COCUHEHUMN.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpALICHUMN:
u3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTamibl U CIUIaBbl», B3aUMOJECHCTBUE
IIEJIOYHBIX U LIEJI0YHO3EMENbHBIX METAIJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEpPHUATIOB), B3aWMOJACHUCTBUE LIMHKA U JK€Je€3a C PacTBOpPAMU KHUCIOT U
IeJI0YEH, KaYECTBEHHbIE PEAaKIIMU HA HEOPraHWYECKHE aHUOHbI, KATHOH BOJIOPO/a
U KATHOHbl METAJUIOB, B3aUMOJECUCTBHE THJIPOKCUIOB AIIOMUHUSA WU LHHKA C
pacTBOpaMM KHMCJIOT U LIENOYEH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TEMaM
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U (pochop U UX COECTUHEHHS,
«MeTamisl TJIaBHBIX MTOATPYII, «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTHs desioBeuecTBa. [lonsTue
O HAyyHbIX METOJAaX II03HAHUS W METOJOJIOTMM HAyYHOI'O MCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHU3alud XUMUYECKOTO MTPOU3BOICTBA. [IpoMBIIICHHBIE
CIOCOOBI MOTYYeHHs] BaXKHEUIITNX BEUIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHUAKa,
CEpHOH KUCIOTHI, MeTaHona). [IpoMbInIeHHbIE CITOCOOBI MOYYeHUs METAJUIOB U
CIUTABOB. XMMHYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpelbl U €ro IOCIEICTBUS.
Ponpb xumun B o6ecrieueHuN SHEPreTH4ecKor Oe30MacHOCTH.

XuMHsIT M 30pOBbe 4esloBeKa. JlekapcTBeHHble cpencrtsa. [IpaBuia
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojas XUMUM B pa3BUTUN METULIUHBI.



XUMHMsI MUK OCHOBHBIE KOMITIOHEHTHI, THUIIEBbIE 100aBku. Ponb xumuu B
obecreueHny MUITEBOM 0€30IMacHOCTH.

Kocmernueckne u napdromepHble cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJB30BaHUSl TpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
OCeTOH).

XuMUS B CENBCKOM X03stiicTBe. OpraHnYecKrue 1 MUHEPAJIbHbIE YA0OPECHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KEpamuKa.
Marepuaisl A1t 31€KTpOHUKHA. HaHOTEXHOIOTHH.

Pacuérnbie 3ana4mn.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB pEAKIMH, €CIU OJHO U3
BEIIIECTB MMEET MpuMecH, Macchl (00BbEMa, KOJMYECTBA BEHIECTBA) MPOJYKTa
peaKlMu, €CIM OAHO M3 BEUIECTB JAHO B BHUJE PACTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOU
KOHIICHTpAIlMM BEIIECTBA B PAacTBOpE, JOJIM BBIXOJAA MPOAYKTa PEAKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3HU.

Peamuzamuss  MEXmOpeaIMETHBIX — CBsi3ed TP HM3YyYCHHH  OOIMIeH U
HEOpPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBISIETCS YE€PE3 UCIIOIb30BAHUE KaK
00IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, MPUHSTHIX B OTIEIbHBIX
MpeaMETax €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIW3, CUHTE3, KJIacCH(PUKAINS, TMEPUOTUIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMUDP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAJIUOAKTUBHOCTh, MOJIEKYJIA, JHEPTrETUUYECKUN YPOBEHbB, BEIIECTBO,
Teno, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, HWJICANIbHBIA ra3, (U3UUYECKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, MACCa.

buonorus: kierka, opraHusm, 3KocucTemMa, ornocdepa, MeTadoIM3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pecypcsl.

TexHoorus:: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEIIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILIEHHOCTD,
dbapMmaiieBTHYECKAS MIPOMBIIIJIEHHOCTS, MIPOM3BOJICTBO KOCMETHYECKHUX



[IpcrapaToB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAIIOB, JJICKTPOHHAA
INPOMBIINIJICHHOCTb, HAHOTCXHOJIOTH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XUMHsD» Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHUsS BBIICICHBI CICAYIOIIUE COCTABIISIIOIIME: OCO3HAHUE
0OyJaroONMMHUCS POCCHUHCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIIBHOCTA U CAaMOOIPEICIICHUIO; HAITMYUE MOTHUBALH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIMXcsi PYKOBOICTBOBATHCS
OPUHATHBIMM B OOINECTBE TMpaBWJIaMU W HOpPMaMU I[IOBEJICHUS;, HAIMYUE
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBI; CHOCOOHOCTh CTABUTH IIEIH M CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OTBITA I[103HABATEIIBHOW W MPAKTUYECKON JESATEIHHOCTU
0o0y4Jaronuxcsi B mpoIecce peaansaiuy 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OMbBITA TMO3HABATEIBLHOM M MPAKTHUUECKON JeATEeIbHOCTU
oOydJaronuxcsi B MpoIlecce peanu3aiuu o0pa3oBaTeIbHON JCSTEIBHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY W IIPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NPaBUWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA IPH CO3JaHUHU
y4eOHBIX MPOCKTOB, PEIMICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTUBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUECOHOU NeATEIHLHOCTH;

2) IATPMOTUYECKOI0 BOCIIUTAHUSA:

IIECHHOCTHOT'O OTHOIICHWS K MCTOPUYECKOMY M HAYyYHOMY HACJIECAUIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOTO
NPUWIOKEHUSI XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb pPE3yJbTar
JUTUTEIBHBIX ~ HAOJIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSHHOTO TPYa YYEHBIX U MTPAKTUKOB;



UHTEpECa M I03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U IOCIEIYHOLIEM
aHanmm3e MHPOpPMAINH O MEePEIAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJIEHHWE M IOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAaHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IEHHOCTEH 370pOoBOr0 © 0e30macHOro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns TIpaBUJl  O€30MacHOr0 OOpaIleHUss C BEMIECTBAMHU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPABWI HHAWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HHU JIOCH;

OCO3HaHUsl MOCHEACTBUM W HENPUATHS BPEAHBIX NMPHUBBIYEK (YIOTpeOsIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BaTENbCKON
NESTEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JpYyrux BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKUX 3adad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHYECKOMY M3YUYEHHIO MPOQPECCHl pa3aIuuyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUHM 110 XUMUU;

YBaXEHUS K TPy, JIIOISIM TPyAa U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIMBHIYaJlbHOW TpPaeKTOPUU
oOpazoBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU ILI€JIECOO0PA3HOr0 OTHOLIEHUS K HPHUPOJIE KAK HCTOYHHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIE;

NOHMMaHHUS TJI00aJbHOrO XapakTepa SKOJOTMYECKHX MpoOJseM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU CPEAbL;



OCO3HaHUS HEOOXOJUMOCTH HCIIOJIB30BAHUSI JOCTIKCHUA XUMHUHU IS
pelIeHUsI BOIPOCOB PAIMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIUX BpEIl OKPYXKAIOLIEH
IPUPOIHON cpejie, YMEHHUS TPOTrHO3UPOBATh HEOJIArONMpUATHBIE IKOJIOTUYECKUE
IIOCJICICTBUSA PEANPUHUMAEMBIX JEUCTBUM U IIPEAOTBPALLATD UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OIIbITa NEATENbHOCTH 3KOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKW U OOIIECTBEHHON MIPAKTHKH;

NOHUMAaHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJlid B
bopMHpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
TIpeACTaBICHUs] 00 OKpYKAIOIEM MHpE Kak O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIICHWH TPOOJIeM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
UUBUJIM3AUUU: B €€ T'yMAaHMCTUYECKOM HAIPAaBICHHOCTH W BaXXHOU pPOJIM B
CO3/TaHMM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpPhl, B PEIICHUH TJI00ATbHBIX
mpo0eM yCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETHUYECKOMU,
MUIIEBON M DKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCJIOBUM YCHENTHOTO TPY/la U IKOJIOTHYECKH KOMMDOPTHOM KU3HHU KaXKIOTO YJIeHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIb30BATh
MoJIy4aeMble 3HAHUS JIJIs1 aHAIM3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIEro MUpPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATENBCKOM NEATENBbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caM0O0Opa30BaHMUI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHON
JEATETbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3ybTaThl OCBOCHHS IPOrpaMMBbI TI0 XUMHHU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBIC i1 (QOPMHUPOBAHHS  MHPOBO33PCHUS  OOYUYaIOIIUXCS
MEXKTUCIUTUTHHAPHBIC (MEXKIIPEIMETHBIC) OOLICHAYYHBIC TOHITHS, OTPAXKAIOIIHE
IICJIOCTHOCTh HAYYHOH KapTHHBI MHpa W CHEHH(PHKY METOJIOB ITO3HAHU,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPIHsl, SIBJICHHUE,
IIPOIIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIEI0BaHNE, HAOIOICHIE, N3MEPEHHUE, SKCIICPUMEHT U APYTHC);

YHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUSA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

pEryJsiTUBHBIE), o0ecreynBaronme (dbopmupoBaHUe (yHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMATIBHOM KOMITETEHIIMHN 00YyYaroIMuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAIIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

1) 6a30Bble JJOoruvYecKue JaeicTBUSI:

CaMOCTOSITENIbHO  (hOpMynHpOBaTH W aKTyaJH3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeACNATh LETN MACSITENbHOCTH, 3a/JaBas TapaMeTpbl U KPUTEPHUH UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl JESATEIIbHOCTH C TOCTABJICHHBIMU LEISIMU;

UCIOJb30BaTh NPU OCBOCHHWU 3HAHUUW NPUEMBI JIOTMYECKOTO MBILUICHUS:
BBIJICTISITh XapaKTepHbIC MPU3HAKK TOHITHA M yCTaHABIMBATh MX B3aUMOCBSI3b,
UCTIOJB30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHWS M KPUTEPUH Ui KJIacCU(PUKAIUMU BEIIECTB U
XUMHUYECKUX PEaKIINi;

yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3H MEXIy H3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTHb JIOTMUECKHUE PpaACCYXIACHUsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U TMPOTUBOPEUUS B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMUS;

NPUMEHATH B IMPOLIECCE MO3HAHUS HCIIOJIb3yeMble B XUMUU CHMBOJIHYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIbHBIE IIPEICTABIICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMHuYeckas (opMysa, YpaBHEHUE XUMHUYECKOU



peakuuMu — IMpU PEIICHWH YYEOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJEIJIbHBIE MPEICTABICHUS ISl BHISABICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BATEILCKIE NeiiCTBHS:

BJIAJECTh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUSA BEUIECTB M XUMUYECKHUX
peaKkuu;

(OopMyIMpPOBATH LIENU U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTENbHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
NO3HaHUsI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0IaTh 32 XOIAOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pPe3ysbTar, (PopMyJIHpOBaTh
000011IEHUS ¥ BBIBObI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIAHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHON
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) padora c unpopmanueii:

OPUEHTHUPOBAThCA B PAa3IUYHBIX HCTOYHHMKAX HWH(MopManuu (Hay4HO-
MOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEP)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcbsl MHTepHeTa), aHanmM3upoBaTh MH(POPMAIMIO PA3IMYHBIX BUAOB U (hopm
IpeJICTaBICHMUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(OopMyIMpPOBATH 3alpPOCHl U TPUMEHATH PA3NTMYHBIE METOJbI MPU MOUCKE H
orOope wuH(poOpManuK, HEOOXOOUMOM 1 BBINOJHEHUS Y4YeOHBIX 3ajad
OIPEICIIEHHOTO THIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uHdopmaimu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Hpu paboTe ¢
XUMHYECKOH HMH(pOpMAIMeil: MPUMEHATh MEXNpeAMeTHbIe ((pusmueckne u
MaTeMaTHYECKHe) 3HAKU U CHUMBOJIBL, (HOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIO0JIBb30BATh 3HAKOBO-CMMBOJMYCCKHUEC CPEACTBA HATTIAJIHOCTH.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkAaeMOM TEMbI B XO/1€ JUAJIOTa /WU
JMCKYCCHUH, BBICKa3bIBaTh HJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

BBICTYIIATh C MPE3CHTALMEN pE3yJIbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKONH pabOThI MO MCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaJu3aluu y4eOHOTo NMpoeKkTa, U GOpMYIUPOBATh BHIBOJbI
II0 pe3yJIbTaTaM ITPOBEACHHBIX HCCIEAOBAaHUM IyTEM COIVIACOBAHMS IMO3ULMNA B
X07ie 00CyX/IeHNs 1 0OMEHA MHEHUSIMH.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBl/lﬂ:

CaMOCTOATENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOK I103HABATEIBHYIO
JEeATENbHOCTh, OmIpeneisas €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTb U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBIMIOJJHEHUM Y4E€OHBIX UM UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IIOJIyYE€HHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYHIECTBJISITh CAMOKOHTPOJIb JESITEILHOCTH HAa OCHOBE CaMOAHAIN3a H
CaMOOILIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaThl OCBOSHHUS IIPOTPAMMBI IO XUMHUH Ha YIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT crHeluduyecKkue
TUTsL y9eOHOTO TpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JeHCTBUN
110 OCBOCHUIO, MHTEPIPETAIIMN M MPE0oOPa30BAHMIO 3HAHWUN, BUIBI ACATCIBHOCTH
10 TOJTYYEHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CHUTYallUAX, a TAKKE B PECAIbHBIX )KU3HECHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMHUEH. B
porpaMMe 10 XWUMHUHU IIPEAMETHBIE PE3YJbTaThbl IPEACTABJIEHBI 110 TOJaM
W3y4CHUS.

10 KJTACC

[IpenMeTHble  pe3ynbTaTbl OCBOEHMS Kypca «OpraHndeckas XHMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUNA: O MECT€ U 3HAUEHUU OPraHu4ecKou
XMMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B O0OECHEYEHUHU YCTONYHMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM KOJOTHYECKOW, IHEPTeTUUECKON U



MUIIEBO 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIruy, B obecrieueHnn palMOHATILHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWHA MHUPOBO33PEHUS M OOIIEH KYyJIbTYpPHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
30POBBIO U IIPUPOIAHOM Cpelie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAra0IINAE MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, AP0 U JIEKTPOHHAA
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTaNHM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToMma, THUOpuAM3alusg AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKeNeT, (YYHKIIMOHATbHAS
TpyIIa, pagdkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHasi M MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTHYECKasi), HM30MEpbl, TOMOJOTUYECKHH psji, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAWHEHUS, TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUSI MACChl BEMIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs DSHEPrUM TP XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHUHM, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHWYECKUX SIBIICHUMW; MPEACTABICHUA
0 MEXaHM3MaxX XHWMHUYECKUX pEakui, TEPMOJUHAMHUYECKHMX W KUHETHYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl | u Il pona);
(haKTOJOTHYECKHUE CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU W O€30MacHOM
WCIIOJIb30BAHUN BAXKHECUININX OPTraHUYCCKUX BEIIESCTB B OBITY W TMPAKTHYECKOU
NESTEeIPHOCTH  YeJOBEeKa, OONMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKW TOHATHIMA,
YCTAHABIIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPHU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCMHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

MCIIOJIB30BAaTh XUMUYECKYI0 CUMBOJMKY JIsl COCTABICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX
BEIIIECTB;

COCTaBJISITb YPABHEHHSI XUMHUUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW  ITOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHca »JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJIEHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHUM;



M3TOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB ISl MIUTKOCTPALUH
UX XUMUYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHMM: YCTAHABIMBATH MPUHAIICHKHOCTbh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIAcCy/Tpynne COeJWHEHUM, JaBaTb UM Ha3BaHMUS 10 CHUCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoauUTh TpUBHAIbHBIE HAa3BaHUS IS OTACIBHBIX
MPEJACTABUTENIE OPTraHUYECKUX BEILIECTB (ITUJIEH, AlleTUJICH, TOJIYOJ, TJUIEPUH,
ATUJICHTIIUKOIb, (EHON, (OPMATBIACTHI, aleTaIbJCTHI, aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWJINH, TUBUHWII, U3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh yMEHHUSI OMNPEACNATh BHJ XUMHUYECKOW CBSA3U B
OpPraHMYECKUX COCIUHEHUSIX (KOBAJIEHTHasT W WOHHAs CBA3b, G- M T-CBSI3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pazIUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, [IUKIOAIKAHOB, aJIKEHOB, AJIKaJIUCHOB,
QJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, aJlbJCTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
AMUHOB, AMHHOKHUCJIOT, O€JKOB, yTJIeBOJAOB (MOHO-, JAM- W TOJHUCAXAPHUJIOB),
WUIKOCTPUPOBaTh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C UCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKJATh Ha KOHKPETHBIX MPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
coIpbsi  (HeTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BIAJEHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METO/IaxX TO3HAHUS — HAOIOJCHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(pea’IbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMHUPOBAHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIE onepanuu
MBICIIUTENILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIMIO, BBISBJICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH — ISl M3YyUYCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUI C
MOHATUSAMHU U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIJIS
0oJjiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO0 €IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOBOAUTH PACUETBl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHHMSIM XUMHUUYECKUX PEaKIMil C HMCIOIb30BaHUEM (PHU3UYCCKHUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHAJTU3UPOBATh M OIICHUBATH
C MO3ULMH  DKOJIOTHYECKOH  0€30IacHOCTH  IOCJIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJI0OBEKA, CBSI3aHHOM C epepabOTKOM BEIIECTB,
WCIIOJIB30BATh MOTYYEHHBIC 3HAHUS IS TIPUHATHS TPAMOTHBIX PEIICHUH MpooieM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAaMOCTOSITEIBHO IUJIAHUPOBATh M TIPOBOJIUTH
XUMUYECKUH SKCIIEpUMEHT (MOJyYeHHEe W M3Y4YEHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PpA3JIMYHBIX KIJIACCOB W
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 110 PACMO3HABAHUIO OPTraHMYECKHX BEILIECTB) C COOJIOJCHUEM IPaBHII
0e30macHOro OOpallleHHs ¢ BEIIeCTBAaMU M J1Ta0OpaTOpHBIM O0OPY/IOBAHHUEM,
dbopMyIUpoBaTh 1I€JIb HWCCIEAOBAaHMS, MPEJACTABISITh B pa3iudyHor dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHUM:

coOJrrogaTh MpaBUjIa SKOJOTHYECKH I1eJIECOO00PA3HOI0 MOBEICHHUS B OBITY M
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAIOIICH
MPUPOJIHON CPEIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONpeJICTEHHBIX OPraHUYECKUX BEIIECTB, MOHKUMas cMbICH nokaszarens [TJK;

aHAJIM3UPOBATh I1EJECOO00PA3HOCTh MPUMEHEHUS] OPraHUYECKHX BEIICCTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TOUCK
XUMHUYECKOW MH(MOPMAILIMK B PA3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-HaydHAas
JauTepaTypa, CpeacTBa MmaccoBor nHpopManuu, UHTEpHET U Apyrue), KPUTHISCKH
aHAJIM3HPOBATh XUMUUYECKYI0 MHGPOPMAIIHIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.



11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SBIICHUU NPUPOABI, O MECTE W 3HAYCHUU
XUMHUH B CHCTEME €CTCCTBCHHBIX HAyK M €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUHM MPOOJIEM 3KOJOTHUECKOW, DHEPTEeTUYCCKON W THUIICBOU
0€30MacHOCTU, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECMEUEHUHU PaAlMOHAIBHOTO MPHUPOONOIb30BAHUS, B
dbopMHpPOBAaHUM MHUPOBO33PEHHUS U OOIIEH KyJbTyphl YEJOBEKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M TPHPOITHOU

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloIINe IOHATUS — XUMHUYCCKHHM OJJIIEMCHT, aToM, SIpO aToMa,

M30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXJEHHOE COCTOSIHMSI aTOMa, TUOpUAM3alMs aTOMHBIX OpOUTANIel, WOH,
MOJIEKYJ1a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOIHA),
KpUCTaJUIMYECKasg pelETKa, XUMHYECKash PEakius, pacTBOpP, DJICKTPOJIMTHI,
HEDJICKTPOJIMTHI, JJIEKTPOJUTHYECKAsT JIUCCOIMAIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJHBINA TIOKA3aTellb, OKHUCIIHMTENIb, BOCCTAHOBHUTENb, TEIIOBOM 3dPeKT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKON Peakii, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TCOPHS AICKTPOJMTHYCCKON THUCCOLMAINHU, MEePUOIUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHHM, MHPOBO33PCHUYECCKUE 3HAHUS, JIeKAIIME B OCHOBE IOHUMAaHUSA
MNPUYUHHOCTA M CHUCTEMHOCTHM  XUMMYECKMX  SIBJICHUWM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TIPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIUi,
TEPMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CHCTEMax; (PaKTOJIOTHUECKUe
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJY4YCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BOKHEUIITUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW ACSITCIBHOCTH
YeJI0BEKa, OOIIMX HAYYHBIX MPUHIIAIIAX XHMHUYIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISABIISATH XapaKTEPHbIC MPHU3HAKW TTOHSITHM,
YCTAHABJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIONIME MOHATUS MPH
OIMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALLICHU;



c(hOpMUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
coctapneHuss GOpMyNl  BEIIECTB M  YpPaBHEHUH XHUMHUYECKUX  PEaKIIUH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTH YMEHHUSI ONIPEIECTISATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMUYECKOU CBSI3M (KOBaJECHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM pEemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHUMOCTHh CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBSI3H;

cOpPMHUPOBAHHOCTh ~ YMEHHWH:  KiIaccu(uuupoBaTh:  HEOPTraHHUECKHE
BEILIECTBA M0 UX COCTABY, XMMUYECKHUE PEAKIIUU MO PA3JIMUYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BeIIeCTB, TEIUIOBOMY 3(PdeKTy peakinuu, U3MEHEHUIO
CTENeHEeN OKUCIICHUS AIIEMEHTOB, 00PaTUMOCTH, YYACTHIO KaTalu3aTopa 1 Ipyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHMS M KpUTEpUU I KiacCUpUKAIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKHUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHHUMN: XapaKTE€pU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB W MOHOB XHMHUYECKHUX DJJIEMEHTOB MEPBOrO—YETBEPTOTO IEPHUOJIOB
[Tepuoguueckonr  cucrembr  JI.MI.  MengeneeBa,  uCHoib3yss  TMOHSATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHBIE
opOHuTanM», «OCHOBHOE M BO30YKIEHHOE DHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB W HX
coequHeHM 1o nepuonam u rpynmnam  I[lepuwoamyeckon cucremsr J[. .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJITBEPKIATH
CYLIECTBOBAHUE TE€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKHMH BEIIECTBAMHU C
ITIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOPMUPOBAHHOCTh YMEHHUS PpAaCKpbIBaTh CYIIHOCTb: OKHCJIHUTEIIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO OanaHca
TUX PEAKIUU; peakuii MOHHOTO OOMEHa MYTEM COCTaBIICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHWM;  peakuud  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS);



c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIM ¢ y4€TOM MX DHEPreTUYECKHUX XaAPAKTEPUCTHUK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHUYECKOM pEeaKuu B 3aBHCUMOCTH OT pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEILEHUS XUMUYECKOI'0 PAaBHOBECHS 110]1 BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunuun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh XHMHUYECKHE pEaKIUH,
JeXallie B OCHOBE NPOMBIIUICHHOIO IOJYYEHHS] CEPHOM KHCIOThI, aMMHUaKa,
oOmre HaydHble MPUHIMUIBI XUMHUYECKUX MPOU3BOJICTB; I€I€CO00Pa3HOCTD
IPUMEHEHNSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKHU
3pEHHsI COOTHOLIEHUS PUCK-T10JIb3a;

c(hOPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
MO3HAHMS SIBICHUWA TPHUPOAbI — HAOMIOJEHUE, W3MEpEHUe, MOJCIMPOBAHNUE,
AKCINEPUMEHT (pEalbHbIA U MBICIEHHBIN ), HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHUS IPUMEHATH 3TU 3HAHMS IIPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUM BEILECTB
U Uil OOBSICHEHUS] XUMHYECKHUX SBJICHUH, HMEIOLUX MECTO B MPHUPOJE,
PAKTUYECKOH JESTEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISABIIATh B3aUMOCBSI3b XMUMUYECKHX 3HAHUU C
HNOHATUSAMU W TPEJCTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
0oJjiee 0CO3HAHHOTO TOHMMaHUsI MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BeIIeCTBa WM 00bEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJHOIO M3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(dekra
peakuyy; 3HA4YE€HHsI BOJOPOJHOIO IOKAa3aTelsii PACTBOPOB KHUCJIOT M ILIEIOYEH C
M3BECTHOM CTETMEeHBIO JUCCOLMAIMU; Macchl (00bEMa, KOIMYECTBa BEIIECTBA)
IPOJYKTa PEAKUUH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpaA C
onpeAenéHHON MacCOBOM J10JIed PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT IpUMECH); I0JIM BbIXOJa MPOIYKTa peaKIMK; 0ObEMHBIX OTHOIICHUH I'a30B;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M IPOBOIUTH
XUMHYECKU  OKCTIepUMEHT  (MpOBEACHHE  peakuuid  HWOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOIO COCTaBa HEOPraHUYECKHUX BEIIECTB, ONPEACIICHUE
Cpelbl pacTBOPOB BEUIECTB C IIOMOIIBID HWHIMKATOPOB, HW3YYEHUE BIMUSHUSA
pa3aMuHbIX  (AKTOPOB HA  CKOPOCTb XUMHUYECKOW  pEakluu, pelIeHHUe
AKCIEPUMEHTANBHBIX 3a7ay 1o TemaM «Mertamieyy u  «Hemerame») ¢
COOJIIOZICHUEM TIPaBUJI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMHU U J1aOOpaTOPHBIM
o0opynoBaHueM, (GOpMyJIHpPOBAaTh LEIb HUCCIEJOBAHUS, IMPEACTABIATh B
pa3iauyHoOil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh U OLEHUBATh UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOJIIOIaTh MPaBUJIA MTOJIb30BAHUS XUMUYECKON
ocyn0M M jabopaTopHBIM O0OpyAOBaHHEM, OOpaIeHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XMUMHUYECKHUX
OTIBITOB, HKOJOTHYECKH 1EJIeCOO0pa3HOTO TMOBEJACHUSI B OBITY UM TPYAOBOU
JEATEIIbHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3JI0POBbSI, OKPYKAIOIIEH MPUPOIHOU
cpeabl U JIOCTMXKEHHUS €€ YCTOMUMBOTO pa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIch nmoka3arens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOPMAIIK B PA3TUYHBIX UCTOUHHUKAX (Hay4YHasi U yueOHO-Hay4YHas
JUTEpATypa, CpecTBa MaccoBO nHPopMauuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHATM3UPOBATh XUMHUYECKYIO WH(MOpMaIiio, mepepadbaTeiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHUITBHBIC COCTUHEHUS: AJTBJICTHIBI 1

bubmuoreka [JOK
2 .K . 21
3 ketoHbl. KapOoHoBbie KucnoThl. CIIOKHBIC https:/m.edsoo. ru/d69d650
a¢upsL. XKupsi
bu6mmorexa [{OK
33 YTIeBOTEL ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTconeprxkaiiye opraHudeckne coeJMHeHus
bubmuoreka [JOK
4.1 AMuHBI. AMUHOKUCIIOTHI. benku 12 hitps://m.edsoo.r/d69df650
Hroro no pazneny 12
Pa3zgea S. BbicokoMoOJIeKYJ/JISIPHbIE COeINHECHUSA
5.1 BricokoMOIEKYIJISIpHBIE COCTMHECHUS 6 bubmorexa [JOK
' YIAp A https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaunmeHoBaHMe pa3/ieJioB U TeM undpoBbie
Ne /i P Kontpoasnsl | IlpakTnyeckn (pp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e pabdoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aroma. [lepuoanueckuii 3akoH
but6mmoreka [JOK
1.1 u [lepuonnueckas cuctemMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB 1. 1. Menaeneera
12 Crpoenue BeniecTBa. MHOTOOOpasue 1 | bu6muoreka [IOK
' BCILICCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
1.3 X 19 1 3
HMITHECIHE peariin https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Paznen 2. Heopranuueckasi xummusi
bubnuoreka [JOK
2.1 H 31 1 3
CMETAILITH https://m.edsoo.ru/2dd57£24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57{24
Hroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo/bl TO3HAHUS B XUMUH. XUMUS U 9 bubmuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IIpeamet: xummus (yriry0JieHHbI YPOBEHb)

10 KJIACC Yuureanb: Yepenanos A.T'.

KoanuyecTBo 4acoB

Ne Kourpo | Ipakruu | Jara JIeKTPOHHbBIE H(POBLIE
Tema ypoka
n/n Bcero JIbHbIE ecKHe U3y4YeHHUd o0pa3oBaTe/ibHbIE PeCypChl
padoTsbl padoTsbl
[IpenMeT u 3HaYEHUE OPTaHUYECKON
1 XUMHUH, TIPEJICTABICHHE O MHOTO00pa3nun 1 03.09.2025 bubmmorexa [JOK
> 1P . P o https://m.eds00.ru/3686e6f5
OpPTaHUYECKUX COCTMHEHHUN
DNEKTPOHHOE CTPOEHUE aToMa yriiepoja
) (ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHHS). | 05.09.2025 bubnmnoreka [JOK
BalieHTHBIE BO3MOXKHOCTH aTOMa o https://m.edsoo.ru/Oce6fddc
yriaepona
XUMHUYECKas CBSI3b B OPraHUYECKUX
3 COeMHEHUSIX. MeXaHU3Mbl 00pa30BaHUS 1 05.09.2025 bubnnorexa [IOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI Pa3phiBa o https://m.edsoo.ru/8d39f5c8
cBsA3el
Teopust ctpoeHust OpraHMUECKUX
4 PHA CTPC p 1 10.00.2025 | Promorexa HOK
coequHenuii A. M. byrieposa https://m.eds00.ru/9e595¢cb8
Buner uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAsI. DJIECKTPOHHbBIC 1 12.09.2025 bubamnoreka [JOK
3} (PeKTH B MOJIEKYIaX OPraHUYECKUX o https://m.eds00.ru/b0e61661
COCIMHEHU I
[IpencraBnenue o kmaccuukanuu u
bubmuoreka [JOK
6 CHCTEMaTHYEeCKast HOMEHKIATypa 1 12.09.2025
https://m.edsoo.ru/c212dd21
(IUPAC) oprannueckux BeIIeCTB
7 Knaccudukanus peakiuii B 1 17.09.2025 bubnmnoreka [JOK



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
https://m.edsoo.ru/c212dd21

OPraHN4eCKON XUMHH

https://m.edsoo.ru/ba5706aa

Cucrematusanus 1 0000IIeHIE 3HAHUN

bu6moreka [IOK

MOJICKYIJI. CTp}IKTypHaH " OUC-TpaHC-
HU30MCpUA aJIKCHOB

8 19.09.2025
0 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH psiJI, 001Iast
opMyJia, HOMEHKJIIaTypa U U30Mepus, b K
9 opmy P P 219.09.2025 | Promorexa O
3JIEKTPOHHOE Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYJI
dusnyeckue 1 XUMHUIECKHE CBOIICTBA b K
10 24.09.2025 nbsmorexa O
aJIKaHOB https://m.edsoo.ru/3137711¢
Haxoxnenue aikaHoB B IPUPO/IE.
11 CrocoOsI ITOTyYEeHUS U IIPUMEHEHNE 26.09.2025 Brbmaorexa HOK
- P T https://m.eds00.ru/259b0asb
AJIKaHOB
[ukmoankanel: oomiast popmyia,
HOMEHKJIATypa U U30MEPHUSL,
12 oco6eHHOCTyIE CT OeHI/IHpI/I XUMHUYECKAX 26.09.2025 bubmiorexa IJOK
. P R https://m.edsoo.ru/156730d2
CBOWMCTB, CITIOCOOBI OyYEHUS U
MIPUMEHEHUE
Pemenne pacu€THbIX 3a1a4 Ha
OTIpeieNICHUE MOJICKYIISIPHOU (hOPMYITBI
13 OpPraHM4eCcKOro BEUIECTBA IO MAaCCOBBIM 01.10.2075 bubnuorexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIINX B A https://m.edsoo.ru/bf84d8eb
ero cocraB. CucremMarusanus u
0000111eHHE 3HAHUHA I10 TEME
AJIKEHBI: TOMOJIOTHYECKHUH psijI, 001Iast
opMyJia, HOMEHKJIaTypa, JICKTPOHHOE
Gopaty P P bu6mmorexa [{OK
14 Y MMPOCTPAHCTBEHHOE CTPOEHUE 03.10.2025

https://m.edsoo.ru/273b0ale



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
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

15 dOuU3nUeCcKre 1 XUMHUYECKHUE CBOMCTBA 03.10.2075 bubmuoreka [JOK
ankeHoB. [IpaBuiio MapKoBHUKOBA o https://m.edso0.ru/21069ccd
Croco05I 1oj1y4e eHeHue
16 i bl [IOJIy4E€HUS U IPUMEHEHU 08.10.2075 bu6numoreka [IOK
AJIKCHOB https://m.eds00.ru/665dc058
[TpakTuueckas padora Ne 1 mo Teme
17 "[Tony4yeHune dTUIIEHA U U3YUEHHE ETO 10.10.2025 Brbmaorexa HOK
. yi " i o https://m.edsoo.ru/0941eed8
CBOMCTB
Pemenue pacu€tHbix 3a1a4 Ha Bu6 110K
HOINOTEKA
18 oIpeneIcHue MOIEKYIISIPHON (hOPMYJIIBI 10.10.2025
pel yAp (bopmy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOro BEIIECTBA
AnkaaueHbl: CONPsHKEHHBIE,
19 W30IUPOBAHHEIE, KYMYJINPOBAHHEIE 15.10.2025 Brbmaorexa HOK
p » KyMYJHIp ' o https://m.eds00.ru/04298c0a
OCc0OEHHOCTH AJICKTPOHHOTO CTPOCHUS
X €CKHE CBOMCTBA CO €
20 UMUYECKUE CBOKWCTBA COMPSKEHHBIX 17.10.2025 bubnmnoreka [JOK
JIICHOB https://m.edsoo.ru/e561253d
Croco05I 1oJ1y4e eHeHue
21 i bl [TOJIy4E€HUS U IPUMEHEHU 17.10.9025 bu6nuoreka [IOK
AJIKaJUuCHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHUECKHH psiJi, 001as
opMyJa, HOMEHKIIATYypa, SJIIEKTPOHHOE
22 popmya, ypa, P 22102025 | Duomaorexa [IOK
U IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68bbcc4c
MOJIEKY1, (pU3UIecKre CBOHCTBA
o bu6 K
23 XHUMHYECKHE CBOMCTBA aJIKHHOB 24.10.2025 nbmaorexa O
https://m.eds00.ru/23493a93
KauecTBe e pea a TpoM
24 YECTBEHHBIE PEAKI[MU HA TPOMHYIO 24.10.2025 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
Croco05! ITOJIyUYEeHUST U IPUMEHEHHUE
25 yd P 05.11.2025 bubnuorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6falea
26 Pewrenue 3amau: pacu€rsl N0 ypaBHEHUIO 07.11.2025 bu6nmoreka [JOK



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
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

XUMHYECKON peaKiuu

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

Cucrematusanus 1 0000IIeHIE 3HAHUN

27 07.11.2025
10 TEME
ApeHBI: TOMOJIOTHYECKUI Psijl, 001Ias
opMysa, HOMEHKIaTypa. DJIEKTPOHHOE
28 I(/ll) np OZT aHCTBEHHOE ZE OcHHE Nf)OJ'IeK 11 12.11.2025 bubmorexa [IOK
pocIp p y o https://m.edso0.ru/a92a7094
OeH30J1a ¥ TOJTyoJIa, NX (PU3NIECKUe
CBOMCTBA
XHUMHAYECKHE CBOMCTBA apEHOB: PEAKIIUNA
29 P peartt 14112025 | Duomorexa LHOK
3aMeIleHNuA https://m.edsoo.ru/a44alaed
XUMHUYECKHE CBOMCTBA APEHOB: PEaKIIMU
30 MPUCOCTUHEHUS, OKHCIICHHUE TOMOJIOTOB 14.11.2025 bubmmorera [TOK
p ’ o https://m.edsoo.ru/a44alae4
OeH3o0I1a
Oco0EHHOCTH XUMHYECKHUX CBOMCTB
31 19.11.2025 | Dbromorexa HOK
CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
32 OTIpeIeTICHUE MOJICKYJISIPHOU (hOPMYITBI 21.11.2025 bubmioreka IJOK
p yp pMY . https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
Croco0s! ITOJIyUYEHUST U IPUMEHEHUE b K
33 ya P 21.11.2025 nbmorexa O
apeHOB https://m.edso00.ru/6£717d09
I'enernueckas cBI3b MEX
34 Y 26.11.2025
Pa3IMYHBIMH KJIACCAaMU YTJIEBOJOPOJIOB
Pacuérel no ypaBHEHUSM XUMUYECKUX
35 peakuuii. CucremaTuzanus u 28.11.2025
000011IeHHE 3HAHUHA I10 TEME
ITpuponusii ra3. Ilonyraeie HedTIHBIE
36 PHPOZA yt ¢ 28.11.2025
rassl
37 KameHHbIi1 yroip 1 IpOIyKTHI €70 03.12.2025 bubnnorexa [IOK



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

nepepadoTKu https://m.eds00.ru/69b3398b
Hedth 1 criocoOs! e€ mepepaboTKHy. Eub 1OK
nOIUOTEKA
38 [TpuMeHeHre TPOAYKTOB IIEPEPA0OTKH 05.12.2025
p poy pep https://m.edsoo.ru/2119de78
HepTH
I'eHeTnyeckas CBA3b MEXK
39 y 05.12.2025
Pa3IMYHBIMH KJIACCaMU YTJIEBOJOPOJIOB
["anoreHonpon3BOIHEIE YIIIEBOIOPOIOB:
40 JJIEKT OHH(I))G CT oeHI/Ie'yreaK I/II/Ip 10.12.2025 Brbmaozexa HOK
p p » peartl o https://m.edso0.ru/82b4d759
3aMeEIEeHUs rajoresa
JeiicTBue 1menouen Ha
41 rajoreHnpou3BoHbIE. B3anmoneiictBue 12.12.2025
NUTAJIOT€HAJIKAHOB C MAarHUEM U IIHHKOM
Cucremarusanusa 1 00001IeHNE 3HAHUN
4 ; 11 1] ' 12.12.2025 bubmuoreka [JOK
o pazzeiny "YTIIeBOAOPOAbI https://m.edsoo.ru/20e8922
KonTponsHasa pabora 1o Teme
43 P P 17.12.2025 | Duomorexa LOK
"VrieBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH Psia, 001as hopMya,
44 CTPOEHHE MOJIEK JI1) U30ME H;{(b o 19.12.2025 Brbmaorexa HOK
p Yo P, o https://m.edsoo.ru/df04c5cd
HOMEHKJIAaTypa, KIacCU(pUKaIus,
(hu3uYecKre CBONCTBA
XUMHYECKHE CBOMCTBA NPEIEIILHBIX
45 pen 19.12.2025 bu6mmoreka [{OK
OJHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
[1OCOOBI II0JIYYEHUS U IIPUMEHEHNE
46 C yu p 28.12.2025 bubnuorexa [JOK
OJHOATOMHBIX CITUPTOB https://m.edso00.ru/484100000000000
[TpocTeie 3¢upsl: HOMEHKIIATYpa U
Bbub6anorexa LIOK
47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U 26.12.2025 1

XUMHUYECKUX CBOMCTB

https://m.edsoo.ru/c2¢788b2



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

MHOroaroMHsble€ CIMPTHI:

bu6mmorexa [IOK
48 STHJICHIJIMKOJIb U TJIHLEPHH, UX 26.12.2025
Hep . https://m.edsoo.ru/ee4d84aa
(bU3MYECKre U XMMUYECKHE CBOKCTBA
Crioco6sl moityue EHEeHHe

49 i bl [TOJIy4E€HUS U IPUMEHEHU 14.01.2026 bu6nmoreka [IOK
MHOI'0OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHoJI: CTPOEHUE MOJIEKYJIBI, BuG OK

_ nOIMOoTEKA
50 (uznveckue cBoicTBa. TOKCHYHOCTh 16.01.2026 1
https://m.edsoo.ru/2ce72618
(dbeHona
. bu6 K
51 Xumudeckue cBoicTBa (heHoma 16.01.2026 uommorexa O
https://m.edso0o0.ru/037ca519
Crnioco6sl moityue EHEeHHe

5 i bl [TOJIy4E€HUS U IPUMEHEHU 21.01.20%6 bu6nuoreka LIOK
benona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2. Pemenue

bu6mmoreka [IOK

53 SKCHEPUMEHTAIBHBIX 3a4a4 I10 TEME 23.01.2026

" " https://m.edsoo.ru/fd0ced09
CrnupThl ¥ PEHOJIBI
CucreMmaru3anus U 0000IIeHIE 3HAHUIT

54 11 i} 23.01.20%6 bu6mmoreka [{OK
110 TEME https://m.edso00.ru/1810cb9b
AnbIieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOeHUE KapOOHWIHLHOM I'PYIIIIEL;

55 P P 124 28.01.2026 | Promorexa LOK
TOMOJIOTHUYECKHUE PSIIIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMyna, n3oMepus U HOMEHKIIaTypa
Anbaeruapl U KETOHBI: (PU3NYECKUe

56 UII il ¢ 30.01.2026 Bubnuorexa [IOK
CBOMCTBA; peaKkLUu IPUCOCIUHECHHUS https://m.edsoo.ru/c887425¢
Pea OKHCIIE ayecTBe e

57 KIIUU OKHUCJICHUS U Ka4ECTBEHHBI 30.01.2026 bu6nmorexa [JOK
peaKkunu alibACTUA0B U KETOHOB https://m.edsoo.ru/a393baa9
CnocoOFbl TTOTy4YeHHS albICTUI0B U

58 y4 JAeruj 04.02.2026 bu6mmorexa [IOK
KETOHOB https://m.edsoo.ru/520d1¢51

59 OOHOOCHOBHBIE IIPE/IETbHbIE 06.02.2026 bubanoreka [JOK



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
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https://m.edsoo.ru/b139beaa
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https://m.edsoo.ru/520d1c51

KapOOHOBBIE KUCJIOTHI, 0COOCHHOCTH
CTPOCHHMSI KX MOJICKYJI

https://m.edsoo.ru/fecOb113

60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX 06.02.2026 bubnuotexa [JOK
KHUCJIOT, UX (PU3MYIECKHE CBOMCTBA o https://m.edsoo.ru/700cc87b

61 XUMHUYECKUE CBOMCTBA MPEIEIBbHBIX 11.07.2026 bubmuorexa [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT o https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHON BuG 110K

noIMoTEKA
62 KHCJIOTBI. MHOT00Opa3ne KapOOHOBBIX 13.02.2026
p P https://m.edsoo.ru/bb31be71
KHUCJIOT
OCoOEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX, BuG 110K
nOIMoTEKA

63 NKApOOHOBBIX, THAPOKCHKAPOOHOBEIX 13.02.2026
FHiap AP P https://m.edso0o.ru/83a08773
kucioT. [IpencraBuTenu BRICIINX
KapOOHOBBIX KHCIIOT
[TonsiTHE O MPON3BOIHBIX KAPOOHOBBIX

64 p a p 18.02.2026 | Pubmnorexa LOK
KHUCIIOT https://m.edso00.ru/0d162d9d
Crioco6sl moityue EHEeHHe

65 IT bl MIOJTyYEHUS U IPUMEHEHU 20.02.90%6 bu6nmorexka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CnoxxHbIe 23(DUPBI: TOMOJIOTHYECKUI P,

66 obmas hopmyia, u3oMepus u 20.02.2026 bubnnorexa [IOK

H pMyTIa, P o https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa
dusnyeckre 1 XUMHIECKHE CBOMCTBA

67 25022026 | Promorea LOK
a¢hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€tHbix 3aaa4: 110

ABHCHMIO XMMHUYECKOM peakIuu, Ha

68 P P . i, 27.02.2026
oTpeieNieHue MOJICKYIIpHOU (HOpMYIIbI
OpraHUYECKOTO BEIIEeCTBA

69 [TpakTrueckas padora Ne 3. Perenue 27.02.2026 bubnnorexa [JOK



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

OKCIICPUMCHTAJIbHBIX 3a/4a4 I10 TEME
"Kap6oHoBbie KHCITOTHI. CIIOXKHBIC

s¢ups"

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

70 XKupsl: ctpoenue, pusnueckue u 04.03.9026 bu6nuoreka LIOK
XUMHUYECKHE CBOUCTBA (TUIPOIIN3) T https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOMCTB KUPOB,

71 COZEpKALMX OCTATKH HEIIPEACIbHBIX 06.03.2026 Brbmaorexa HOK

AeprRa peAl N https://m.edsoo.ru/b0331922
YKUPHBIX KUCIIOT. JKUphI B Ipupoje
MbuTa Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX Moroniee aelicrsue. Ilonsarue

7 ) uiee 1 06.03.2026 bu6mmorexa [{OK
O CUHTETUYECKHUX MOIOIIUX CPEICTBAX https://m.edsoo.ru/3¢566565
(CMO)

I'eneTnueckas CBSA3b YrIIEBOAOPOIOB U
73 KHUCJIOPOACOIEPKA IZ): 0 FaHI/II‘)leCKI/IX 11.03.2026 Brbmaorexa HOK
POACOACPAML p T https://m.eds00.ru/56790c96
BEIIECTB
PacuéTtrl Mo ypaBHEHUSIM XUMHYECKUX

74 L TO YP 13.03.2026
peakuuii
Cucremarusanusa 1 00001IeHNE 3HAHU

75 11 1] 13.03.2026 bubmuoreka [JOK
o TeME https://m.edsoo.ru/f8eaf2eb
OO01mast XapakTEPUCTHUKA YIIIEBOIOB U

76 KJIaCCI/I(bI/HIza I/Iﬂp JIEBO ans (MOHO-, 11 18.03.2026 bubmorexa HOK

L yE A » A R https://m.edsoo.ru/7a9693al
1 TI0JIMCaxapuabl)
MoHocaxapuabl: (pu3nuecKre CBOMCTBA

77 puasl: ¢ 50.03.2026 Bu6nunoreka [IOK
U HaXOXKJEHUE B IIpUpOE https://m.edsoo.ru/b4bdda2d
IIpnMeHeHue IITIOKO3EI, €€ 3HaAUCHUE B

78 p , 50.03.2026 bubnuorexa [JOK
JKU3HEACATEIILHOCTH OpTaHu3Ma https://m.edsoo.ru/5e¢61122d

HcaxapuIbl: caxapos3a, MaJIbTO3a 1
79 | puz p 55 03.2026 bubimoreka IIOK

nakro3a. Haxoxnenue B npupone u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHUC ACaxapruaoB

HOJ'II/ICEIXapI/II[LIZ CTPOCHUC

Bbub6anorexka LIOK
80 MaKpOMOJIEKYJ, GU3NYECKUE U 27.03.2026 1
N https://m.edsoo.ru/72a04508
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
Bbub6anorexa LIOK
81 [TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX 27.03.2026 1
https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha BuG 1OK
HOJIMOTEKA
82 ompeaecHUE NOJU BBIX0Ia MPOIYyKTa 08.04.2026
pedl A sl Hposty https://m.edsoo.ru/7fde47ef
peaKIu OT TEOPETUUECKH BO3MOXKHOTO
CucreMaruzanys 1 0000IeHIE 3HAHUN
23 11 i} 10.04.2026 bu6mmoreka [{OK
I10 pasnueiy https://m.edsoo.ru/08d4364c¢
KoHntpoinbHas pabota mo teme BuG 110K
HOINOTEKA
&4 "Kucnoponaconep:xalime opraHndecKue 10.04.2026
poaL ”H prrattt p https://m.edsoo.ru/42c6678¢
COETUHEHUSI
AMUHBL: K1accu(UKaIus, CTpOCHUE BuG 110K
HOINOTEKA
85 MOJIEKYJI, 0011as (hopMyIia, H30MEPHS, 15.04.2026
Y mast opwy ? https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (PU3nYecKre CBOMCTBA
X eCKHe cBoMcTBa amdarndaec
26 UMUYECKUE CBOMCTBA aM(PaTHIECKUX 17.04.2026 bubnnorexa [JOK
aMUHOB https://m.edsoo.ru/1bc5¢{80
AHWINH: CTPOCHUE aHWJIVHA, Bu6 10K
HOJIMOTEKA
87 0COOEHHOCTHA XUMHUYECKUX CBOMCTB 17.04.2026
https://m.edsoo.ru/39¢cd21f1
aHWJINHA
Croco05! ITOJIyUYEeHUST U IPUMEHEHHUE
38 yd P 29 04.2026 bubnuorexa [JOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/eal 38763
AMMHOKHUCIOTBI: HOMEHKJIATypa 1
nzomepus, hU3nUecKue CBOMCTBA.
89 pus, 24.04.2026 | Promiorexa LOK

OTI[GJ'IBHBIG MpeaACTaBUTCIIN O~
AMHUHOKHUCJIOT

https://m.edsoo.ru/d1773e80
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XHUMHYECKHE CBOMCTBAa aMHUHOKHCIIOT,
UX OMOJIOTMYECKOE 3HAUCHHUE

bu6mmorexa [{OK

90 24.04.2026
aMUHOKHUCTOT. CUHTE3 U TUIPOJIU3 https://m.edsoo.ru/77df705a
MENTUIOB
benku xak npupoaHble TOJIUMEPHL;
91 pupon P 26.04.2026 bubmuoreka [JOK
CTPYKTYpHhI O€JIKOB https://m.edso0.ru/429¢9899
bu6mmoreka [{OK
92 XHUMHYECKHAE CBOMCTBA OEJIKOB 06.05.2026
https://m.edso0.ru/6237306d
A3zoTcoepKalne reTepouKINIeCKue
93 coe HHGHEH H KJIGI/IH(I))BI)IG KHUCJIOTHIL: 08.05.2026 bubmioreka IJOK
a Y ' R https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTUIECKAs POJTb
[Tpaktuyeckas pabora Ne 4. Pemenue
SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME
94 Y 1 08.05.2026 bubmuoreka [JOK
"A30TCoepKalue OpraHuyeCcKue https://m.edso0.ru/8e3c02d1
coenuHeHus"
[TpakTuyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME
95 Y 1 13.05.2026 bubmuoreka [JOK
"Pacnio3naBanne opraHMueCcKux https://m.edsoo.ru/bde3fdf6
coequHeHnH"
KonTponbHas paboTa mo Teme Eub 1OK
HOJIHOTEKA
96 "A3oTcoaepiKaliie OpraHnyecKkue 13.05.2026
A p" = p https://m.edsoo.ru/ce561bc7
COEINHEHNS
OCHOBHBIE TTOHSITUSI XUMHUHU
BBICOKOMOJIEKYIISIPHBIX COEIUHEHNN U
97 yisap i\ 15.05.2026 bubmuoreka [JOK
METO/Ibl UX CUHTE3a —IIOJIMMEPU3 Al U https://m.edsoo.ru/7aa63ebd
MOJIUKOHIEHC AL
IImacTmaccel. YTunuzanus u
08 11 15.05.9026 bu6mmoreka [{OK

nepepaboTKa MIacTuKa

https://m.edsoo.ru/82242e0f
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https://m.edsoo.ru/521d1431
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OnacToMepsl: HATypall %
99 JIAaCTOMEPBI: HAaTypaJIbHbII 1 20.05.2026 bub6nuoreka [IOK
CUHTETHUYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/246103ec
BonoxkHa: HatypanbHBIE, BuG 1OK
HOJINOTEKA
100 CKYCCTBE €, CHHTCTUYCCKHE. 1 20.05.2026
HCKYCCTBEHHDIC, CHETCTHHACCKH https://m.edso0.ru/5963a601
[Tonumepsl crienuanbHOTO Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Pemenue
bu6mmoreka [{OK
101 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 22.05.2026
" " https://m.edsoo.ru/3aebd77a
Pacmo3naBanne miacTMacc ¥ BOJIOKOH
O0001IeHE U cUCTEMAaTU3aLMs Eub 110K
noInoTEKa
102 W3Y4YEHHOI0 MaTepuaia o TeMe 1 22.05.2026
" yi p " https://m.edsoo.ru/6a22ble8
BricokoMoeKyIIsIpHbIE COEIMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/246103ec
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IIpeamet: xummus (yriry0JieHHbI YPOBEHb)
11 KJIACC Yuureanb: Yepenanon A.T'.

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hdara nudposbie
Tema ypoka KonTpoabu [IpakTHyeck
n/n Beero u3ydyeHusi | oOpa3oBaTesibHbIE
ble padoThbI ue padboTbl
pecypchl
Atom. CocTaB aTOMHBIX SIEP.

1 a nep 1 02.09.2025 bubnuoreka [JOK
XHUMHUYECKHUM 37eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
CTpoeHHeE IIEKTPOHHBIX 000JI0UEK

) |y P 1 05.09.2025 bubmmoreka [JOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
Knaccuduxanus XMuMHYECKUX 3JIEMCHTOB

3 (ukan | 05.09.2025 bubnnoreka LIOK
(s-, p-, d-, f-3;M€eMeHTBI) https://m.edso0.ru/61294af9
Pacnipenenenue 3J1€KTPOHOB 110 aTOMHBIM

4 pen p 1 0.09.2025 bu6mmoreka [IOK
opOuTaIsIM https://m.edsoo.ru/f5f750fe
ONEKTPOHHBIE KOHOUTYpaIluh aTOMOB

P uryp R bubnuoreka [JOK
5 3JIEMEHTOB B OCHOBHOM H B036y)K,I[eHHOM 1 12.09.2025
https://m.edsoo.ru/8149e846
COCTOSIHUM

6 DNEeKTPOHHBIE KOH(UTYpAIIH HOHOB. | 15.00.2025 bubmmoreka [JOK
DIIEKTPOOTPHUIIATETLHOCTD o https://m.edsoo.ru/a0764b24
Ilepnonnueckuit 3akoH u Ilepuonnueckas
cHCTeMa XUMHYEeCKUX 3yeMeHToB J]. U.

7 A 1 16.09.2025 | Pro/morexa [IOK
MenpeneeBa, CBsA3b C COBPEMEHHOU https://m.eds00.ru/16957¢01
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB
XUMHUYECKHX 3JICMEHTOB M 00pa3yeMbIX

8 pasy 1 19.09.2025 | Dubmorexa IIOK

HUMHU IIPOCTHIX U CJIOKHBIX BCHICCTB I10
rpyiiam 1 nepuogam

https://m.edsoo.ru/f8468927
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CucreMaTusanuvs 1 00001IEHYE 3HAHUMT 110

bubnuorexa [JOK

9 19.09.2025
TEME https://m.edsoo.ru/8fad2942
Bunnl xumudeckon cBsi3u. MexaHu3MEl
10 o0pa3oBaHMs KOBAJICHTHOU CBSI3H. 23.09.2025 bubnmnoreka [JOK
Bopmopoanas cBs3b. MeXMOJIEKYIIAPHBIE o https://m.edsoo.ru/5a8072af
B3aUMOJCUCTBUS
BaneHTHOCTS M BaJICHTHBIE BO3MOKHOCTH BuG 1OK
HOJIHOTEKA
11 aToMOB. CBSI3b JIEKTPOHHOU CTPYKTYPEI 26.09.2025
p PYKTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM
IIpencraBieHUsT O KOMIIIEKCHBIX
12 pexn 26.09.2025 bubmuorexa [JOK
COEIMHEHUX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa mosnekyasipHOro u
13 HEMOJIEKYJISIPHOTO CTpOeHHUs. TUIbl 30.09.2075 bubmuoreka [JOK
KPUCTALUIMYECKUX PENIETOK U CBOMCTBA o https://m.edsoo.ru/e167635b
BEIISCTB
14 [ToHsiTue 0 IUCHIEPCHBIX CUCTEMAX. 03.10.2025 bubnuoreka [JOK
IIpencraBneHne 0 KOJIIOUIHBIX PACTBOPAX o https://m.edsoo.ru/da2c70e4
HctunHbBIE paCTBOPHI: HACBIIIEHHBIE U
15 HEHACBIIICHHEBIE, PACTBOPHUMOCThH 03.10.2025 Bubmuorexa LIOK
>, P p . o https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
C1ioco0BbI BEIpayKEeHUS KOHI[EHTPALIUN
16 p LIEHTpaL 07.10.2025 bubnmnoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3amad ¢ MCIIOJIBL30BaHUEM BuG 10K
HOJIHOTEKA
17 MOHATUH "MaccoBas OIS paCTBOPEHHOIO 10.10.2025
non ! p p " https://m.edsoo.ru/785e0ab4
BeliecTBa', "MoJIsIpHas KOHLIEHTpalus
Kiaccudukanus u HoMeHKIaTypa
18 Puican P 10.10.2025 | Promorexa [IOK
HEOPTraHUYECKHUX BEIIECTB https://m.edsoo.ru/bfMel108d
19 CucreMaruzanys 1 0000IIeHEe 3HAHUI 110 14.10.2025 | bubauoreka [JOK
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TEMC

https://m.edsoo.ru/8d2c6a3a

KontpoinbHas padora mo temam "CtpoeHue
atoMma. [lepuonnueckuii 3aKkoH 1
[lepuoanueckas cucTemMa XMMHUYECKUX

bubnuorexa [JOK

20 17.10.2025
anemenTtoB /1. 1. Menneneena", https://m.edsoo.ru/70a60aa4
"Crpoenue BemecTBa. MHOrooopasue
BelecT"

Kinaccudukanmst XuMuueckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH 17.10.2025 bubmmorexa LOK
P H ’ o https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAILICHUS YDHEPTUU TIPU
XUMUYECKUX PEAKIUAX
TeruoBbie 23 HEKTH XUMUUECKUX

29 b b 21.10.2025 bubnuoreka [JOK
peakuuil. TepMOXUMHYECKHE YPAaBHEHUS https://m.edsoo.ru/d1db86da
Brruucienus mo ypaBHEHUSAM XUMUYECKHUX

23 €aKIH U TEPMOXHUMHUYECKUM 24.10.2025 bubmmorexa LIOK
beai p o https://m.edsoo.ru/87b13954
YpaBHEHUSIM
CKOpOCTh XMMHUYECKOUN peakinu, e

24 3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB. 24.10.2025
Karanus u katanuzaropsl

25 ["'oMoreHHsbIE ¥ TETEpOreHHBIE PEAKITUU 05.11.2025
[IpakTuueckas pad6ora Ne 1 o teme B LIOK

nonIoTeKa

26 "BnusiHue pa3audHbIX pakTOpOB HA 07.11.2025

p v(b p " https://m.edsoo.ru/l1facaldl
CKOPOCTh XUMHUYECKON peaKiiuu
OOpaTumbie U HEOOPATUMBIC PEAKITUH.

27 p P peakn 07.11.2025 bubnuoreka [JOK
XHUMHYECKOE PABHOBECHE https://m.edso0o.ru/30952{9b
[TpakTrueckas pabota Ne 2 o Teme

8 p p 11.11.2025 bubmmoreka [JOK

"BiustHue pa3nudHbIX GakToOpoB HA

https://m.edsoo.ru/3bf34el17
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10JIO)KEHNE XUMHUYECKOT0 paBHOBecHUs"

BHGKTpOHI/ITI/I‘leCKaﬂ AJucconuanus.

bubnuoreka [JOK

29 CuIibHBIE M CJTa0BIC SJICKTPOJIHUTHI. 14.11.2025
P https://m.edsoo.ru/5F766bdf
Crenenp 1ucconyanuu
Honnoe npoussenenue Boasl. Cpena
30 BOJIHBIX ECTBO oB. Boniopo HLII?Z 14.11.2025 bubmorexa [IOK
g P POB. BOAOPOA o https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
31 I'maponus couneii. Peakiuu, nporekaromue 18.11.2075 bubnmmoreka [JOK
B pPacTBOPax JIEKTPOIUTOB o https://m.edsoo.ru/09d5a9bd
[IpaxTuueckas padbora Ne 3 o Teme Bu6 10K
noIoTeKa
32 "XUMHUECKUE PEAKIIMU B PACTBOPAX 21.11.2025
'P t P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIIHHBIC BuG 10K
nonMoTeKa
33 .B % 21.11.2025
peakuuu. BaxxHelnme OKUCIUTEN! U hitps://m.edsoo.r/56226060
BOCCTaHOBUTEIHU
34 Meroa 37eKTpOHHOTO (3JIEKTOHHO- 25 11,9095 bubnunoreka [JOK
HMOHHOTr0) OanaHca https://m.edsoo.ru/fb691387
35 DIEeKTpOoJIN3 paCTBOPOB U PACILIIABOB 28.11.9075 bubmmoreka [JOK
BEILIECTB https://m.eds00.ru/93fb97d2
bub OK
36 Pemienue 3agay pa3IMyHbIX TUIIOB 28.11.2025 ubmiotexa I
https://m.edsoo.1ru/5a859d16
bubnuoreka [JOK
37 P 02.12.2025
CHICHHE 3AIAT PasIIHHEIX THIIOB https://m.edsoo.ru/5afa265d
C 600 i
18 ucTeMatu3anus u 006001IeHne 3HaHUI 110 05.12.2025 bubmmoreka [JOK
Teme "XuMHuueckue peakiun' https://m.edsoo.ru/c161eb85
K 0
19 OHTpOJIbHAs paboTa Mo TeMe 05.12.2025 bubmmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
40 [lonoxxenre HEMETAIIOB B 09.12.2025 | bubnuoreka [IOK
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[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB M. . Menneneera u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3znyeckue CBOMCTBA HEMETAILIOB

https://m.edsoo.ru/8ca2dcad

41 Annorponusi HEeMETaUIOB (Ha IPUMEPE 15.12.2025 bubnunoreka [JOK
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa) o https://m.edsoo.ru/ef92¢91¢c
Bonopom: moiryuenme 3UYCCKHE
4 JOPOJI: T JIyT-IVHI/I , huznyeckue u 12.12.2025 bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. ['mapuasl https://m.edsoo.ru/0aa8f613
I"amoreHsl: HaXOXKIEHHUE B IPUPOJIE,
43 CIOCOOBI MOTyYEHUS (bHBI/I‘IpeCII)(I/Ie u 16.12.2025 bubmorexa [IOK
yi o o https://m.edsoo.ru/4¢223795
XAMHAYECKHE CBOIICTBA
I'anorenoBopopobl. Baxueine
44 KHCJIOPOACOePIKAIIINE COeTUHEHUS 19.12.2025 Bubmiorexa IIOK
POACOACHIAIL a o https://m.edsoo.ru/6b3255e6
rajJloreHoB
JlaGopaTopHble U TPOMBIIIUICHHBIC
45 CIIOCOOBI MTOJIYUYEHHS TAJIOTE€HOB 19.12.2025 Bubmuorexa LIOK
yH ' . o https://m.edsoo.ru/6971aca4
[IpuMeHeHHe rajoreHoB U MX COSAMHEHUI
[IpakTuueckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAJIBHBIX 3a71a4 IT0 TEME 23.12.2025 Bubmroreka [JOK
" p " A o https://m.edsoo.ru/8b26fecd
TI"anorensr
Kucnopon: naboparopHsie
0 e € CII0OCOOBI ITOJTyUe
47 IIPOMBILLIEHHBIE CIT Bl 11 nyzl HUS, 26.12.2025 bubnuoreka [IOK
(du3HYECKre U XUMUIECKUE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHnenue kuciopoaa U 030Ha
bubnuoreka [JOK
48 OKcHUOBL U IIEPOKCUIBI 26.12.2025
A p A https://m.edsoo.ru/5¢8816a0
Bubmnoreka [IOK
49 Pemenue 3agay pa3imyHbIX TUIIOB 13.01.2026 I

https://m.edsoo.ru/2b6d8b4b
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Cepa: HaxoX/IeHHE B IPUPO/IE, CIOCOOBI

bubnuoreka [JOK

50 MOJIYYEHU, PUIUUYECKNE U XUMUYECKUE 16.01.2026
zlq b https://m.edsoo.ru/46afacl6
CBOICTBa
bubnuoreka [JOK
51 CepoBosiopo, CyJIbOUIbI 16.01.2026
POBOZIOPOZ, CyIIbhHA https://m.eds00.ru/7¢875999
5) Kucnopoacoaep:xamiue coeAMHEHHS CEPBI. 20.01.2026 bubnmnoreka [JOK
Oc0GEHHOCTH CBOMCTB CEPHON KMCIIOTBI o https://m.edsoo.ru/8cfa2548
[IpakTuueckas padora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "Cepa 23.01.2026 Bubmroreka [JOK
. p p R https://m.edsoo.ru/0afb05e4
u e€ coenuHeHus"
A30T: HaX0XKJICHHUE B MPUPOJIE, CITOCOOBI
54 MOTYYCHHUS q)nanecmfe E XUMHYCCKHE 23.01.2026 bubmorexa HOK
Elq ’ o https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHUAK, HUTPUJIBI
55 Kucnopoacoaep:xaiiue coeimHeHUs a30Ta. 27.01.9026 bubnnorexa [JOK
Oc0OEHHOCTH CBOMCTB a30THOM KHCIIOTHI o https://m.edsoo.ru/e2965afe
IT 78
56 pPUMEHEHHE a30Ta U €r0 COeIUHEHUN 30.01.2026 bubmmoreka [JOK
A3oTHBIE y10OpeHUs https://m.edsoo.ru/129£5059
dochop: Hax0XKAECHHUE B IPUPO/IE,
CTIOCOO0BI TTOTy4e 3UYECKHE
57 ¢ bl [TOJIYY EII/I?[, buznveckue u 30.01.2026 bu6mmoteka [IOK
XUMHYECKHE CBOMCcTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dbochun
58 Oxcunsl hocdopa, pochopconepxarime 03.02.2026 bubnmnoreka [JOK
kuciaoTel. Coau pochopHOI KUCIOTHI o https://m.edsoo.ru/c7a2d429
59 [Tpumenenne pochopa 1 ero coeAMHEHUH. 06.02.2026 bubnuoreka [IOK
dochopHbie yIoOpeHHS https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Perenue BuG OK
oTeKa
60 JKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme "A30T 06.02.2026 nosmotexa I

u ¢pochop u ux coenuHeHHs"

https://m.edsoo.ru/8175ac3f
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VYriepos: HaxoKJeHUE B IPUPOJIE,

bubnuoreka [JOK

61 aJJIOTPONHBIC MOIH(UKAIINN;, (DU3HUCCKIE 10.02.2026
p qu) 1 ¢ https://m.edsoo.ru/1eb19f9¢
1 XMMUYECKHE CBOMCTBA, IPUMEHCHHE

6 Oxkcupn yraepona(ll), oxkcun yrinepona(IV), 13.02.2026 bubnmnoreka [JOK
yroJibHas KUCJI0Ta U €€ COJIU o https://m.edsoo.ru/dba58adf

bubnuoreka [JOK

63 Pemenue 3a1aq pa3numIHbBIX TUTIOB 13.02.2026

Aatp https://m.eds00.ru/6029b609
KpemHunii: HaxoXASHUE B IIPHPOIL,
64 crlfoco61,1 MOJTYYCHUS (1)H3H§e(l:)xne u 17.02.2026 bubmmorexa LOK
yi L R https://m.edsoo.ru/143558ab
XHMUYECKHE CBOMCTBA
65 Oxcun kpemuusi(I1V), kpemuuenas 20.02.2026 bubnuoreka [IOK
KMCJIOTA, CUJIMKATBI https://m.edsoo.1ru/3170e7b1
. bubnuoreka [JOK
[IpuMeHeHne KpeMHHS U €r0 COSTUHEHUM.
66 CTeI10. €r0 TOTVHCHIe. BHILL CTEKIA 20.02.2026 | https://m.edsoo.1u/393cdac0
110, A » BHAL . https://m.edso00.ru/5823cefb
bubnuorexa [JOK

67 Pemenue 3a1a4 pa3IMyHbIX THIIOB 24.02.2026

AaTp https://m.edsoo.ru/b624801
C 000 i

68 rcTeMaTu3anus U 0000IIeHUEe 3HAHUH 10 57.02.2026 bubnuoreka [JOK
teme "Hemeramnnr" https://m.edsoo.ru/6e864db5

69 KonTponbHas pabota no teme 27.02.2026 bubmmoreka [JOK
"HemeTamasr" https://m.edso00.ru/d0484¢76
Amnanus pe3 aTOB KOHTPOJILHOM

70 HaJIu3 pe3yJIbTaTOB KOHTPOJIbHOMN 03.03.2026 bubnuoreka [IOK
paboThI, KOPPEKIIUS OMHNOOK https://m.edso0.ru/2b7¢9510
[Tonoxxenue metamios B [lepuogudeckoit
cucTemMe ec AJICMEHTOB.

71 HUCTEME XMMHYECKHUX IJIEMECHTOB 06.03.2026 bubnuorexa [JOK
OCoOEHHOCTH CTPOCHUS SJICKTPOHHBIX https://m.eds00.ru/9839¢16¢
000J10YeK aTOMOB METAJJIOB

72 OOmue ¢puznyecKkue CBOWCTBAa METAIIIOB. 06.03.2026 | bubaunoreka IIOK
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HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy U TCXHUKE

https://m.edsoo.ru/51dac9d3

bubnuorexa [JOK
73 Cmutael MeTauioB. Koppo3ust meTamioB 10.03.2026
pp https://m.edsoo.ru/42b872¢3
bubnuoreka [JOK
74 Pemienue 3agay paziMuHbIX TUIIOB 13.03.2026
A& https://m.edsoo.ru/e3de37b6
DAEKTPOXUMHUECKUN Psii HAPSKEHUN
75 MeTaiuioB. O0IHe CrI0COOb! IMOTyYEHUS 13.03.2026 Bubmrorexa [JOK

' v R https://m.edso0.ru/94eb377a
METaJIJIOB
OO0mmas xapakTepucTHKa MeTauioB [A-
rpynusl [leppoauyeckoi cuctemsl
XHMHUYECKUX dJIeMeHTOB. Hartpuii u kanuii:

76 p 17.03.2026 | PHOmorexa LIOK
noJiyueHue, GU3nYecKue 1 XUMHUIECKHe https://m.edsoo.ru/e12¢26b3
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COCTUHEHUN
Oobmas xapakrepucTuka MetauioB [1A-
rpynisl [lepuoauyeckoit cuctemsl
XUMHUYECKUX AJIEMEHTOB. Maruuii u

77 5 20.03.2026 | Promorexa [IOK
KaJbLUi: ody4YeHue, pusndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUUYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUI
JKEcTkoCTh BOMBI U CIIOCOOKI €&

73 )it 20.03.2026 bubmmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AnroMuHNN: Toay4YeHUE, (GHU3UUCSCKUE U

79 i ¢ 24.03.2026 | Prormorexa [OK
XUMHUYECKUE CBOWCTBA, IPUMCHEHUE https://m.edsoo.ru/0e79b266
AmM@oTepHbIe CBOWCTBA OKCUAA U
THIPOKCH]IA ATFOMUHMS,

20 p it 27.03.2026 bubnuoreka [JOK

THAPOKCOKOMIIIICKCHI aJllOMUHUSA, UX
IIPUMCHCHHC

https://m.edsoo.ru/5d12d318
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81 Pemenue 3aa4 pa3nuyHbIX TUIIOB 27.03.2026
[TpakTrueckas padota Ne 7. Perenue
82 SKCHEPUMEHTAIBHBIX 3a/1a4 II0 TEME 07.04.2026 Bubmroreka [JOK
p A T https://m.edsoo.ru/27a4af43
"MeTaJibl IJIaBHBIX TOArpymHn"
OO611as XxapakTeprucTHKa METAIIJIOB
23 no6ounbix noarpynn (b-rpymm) 10.04.2026 bubnmnoreka [JOK
Ilepuoauueckoi CUCTEMbI XUMHUYECKUX o https://m.edsoo.ru/610d7431
9JIEMEHTOB
dusnyeckue 1 XUMHUYECKHE CBOMCTBA
84 > 10.04.2026 | PHoOmorexa [OK
XpOMa U €r0 COCAMHEHUN, NX MIPUMEHEHUE https://m.eds00.ru/991 1bef3
Baxwnerime coeMHEHN Maprasiia.
85 IlepmaHranar xajaus, €ero OKUCIUTEIbHBIC 14.04.2026 Bubmuorexa HOK
pu ’ R https://m.eds00.ru/039d69¢8
CBOMCTBa
dusnueckue 1 XUMHUYECKUE CBOMCTBA B LIOK
HOJIHOTEKA
86 JKenesa u ero coenuuennii. [lonydyenue u 17.04.2026
A yd https://m.edsoo.ru/1b7{8741
MIPUMEHEHHUE CIIJIaBOB Keje3a
dusndueckue 1 XUMHUYECKUE CBOMCTBA
87 ) N 17.04.2026 | Puomorexa IIOK
MeIu U €€ COCAUHEHNN, UX IIPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnyeckue U XUMHUUECKHE CBOIICTBA BuG 1OK
HOJIHOTEKA
88 WHKA U €r0 COeIUHEHU, X IPUMEHEHHE. 21.04.2026
1 & ’ p https://m.edsoo.ru/b1f2beal
['apoKkCcOKOMILIEKCHI IIUHKA
[TpakTrueckas padota Ne 8. Perenue
bubnnorexa [JOK
&9 SKCHEPUMEHTAIBHBIX 3a4a4 I10 TEME 24.04.2026
" " https://m.edsoo.ru/a6e352¢ea
MerTaibl TOOOYHBIX TOATPYIIIT
bubnuoreka [JOK
90 Pemenue 3amad pa3InuHBIX THIIOB 24.04.2026
atp https://m.edsoo.ru/a8b83d83
O00011IeHIE U CUCTEMATHU3AIUS
91 i} 1 28.04.2026 bubnuoreka [JOK

HU3YUYCHHOI'O Marcpurajia 1o TeMeC

https://m.edsoo.ru/e91{e975
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"Merayuier"

bubnuorexa [JOK
92 KonTponbHas padora mo Teme "Mertamib" 05.05.2026
P P https://m.edsoo.ru/83f63eal3

93 AHann3 pe3yabTaToB KOHTPOJIBHON 05.05.2026 bubnuoreka [IOK
paboThI, KOPPEKIIUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieyeH yCTOWYMBOTO BuG OK

94 pa3BuTHs yenoBeuecTra. [loHsTre o 08.05.2026 ubmorexa 1

https://m.edso0.1ru/080fe1{0
Hay4HbIX METOJIaX UCCIIEI0BAHMS BEIIECTB
Hayunble npuHIUIIBI OpraHu3alnuu
XUMHUYECKOTO MPOU3BOACTBA.

95 p )i 08.05.2026 bubmuorexa [JOK
[TpoMblnieHHBIE CIOCOOBI MOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
X N

96 MMHYECKOE 3arpsi3HEHUE OKpYkKarolen 12.05.2026 bubmmoreka [JOK
CpE/lbl U €ro MOCIIEICTBUS https://m.edso0.ru/9f11bf51
X 3710pPOBbE YEIJIOBEKA.

97 MU U 37J0POBbE YEIOBEK 13.05.2026 bubnuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumust nuny. Pojab XuMun B 00ecIieueHUH

98 i 15.05.202¢ | PomoTexa [OK
MUIIEBON 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
K

99 ocMeTHYecKue U naphroMepHbie 19.05.2026 bubmmoreka [JOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENBCTBE. BaxHeine

100 CTPOUTENIbHBIE U KOHCTPYKIITMOHHBIE 19.05.2026 bubmorexa [IOK

P 2 o https://m.eds00.ru/61e69003
MaTepualibl
XuMUsl B CEILCKOM XO3SIUCTBE. BuG 10K
noIMoTeKa
101 Opranuueckue 1 MUHEPaJIbHbIE 22.05.26
P P https://m.edsoo.ru/fd39587d
ynoopeHus
CucremaTu3zaius 1 0000IICHHE 3HAHUH TI0
102 1 il 22.05.26 bubnuoreka [JOK

TEMC

https://m.edsoo.ru/db979¢70
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

VYyuebnuk "Xumus 10 knace", I'abpuensn O.C., uzn-so "JIpoda";

VYueonnk "Xumus 11 kmace", 'abpuensu O.C., uzn-so "JIpoda".

METO/IUYECKHUE MATEPUAJIbI IS YUUTEJISA
"HacronbHas kaura yuurens xumun'", ['abpuensa O.C.;
"N3yuyaem xumuto B 10 kiacce", I'abpuensa O.C.;

"N3yuyaem xumuto B 11 kiacce", 'abpuensn O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
NUHTEPHET

Enunas komekuus 1udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB;

College.ru;

POIII;

Nudoypok.






