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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOUIMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIbI, HEOOXOAMMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmvme mno XuMHM Ha3zHayeHUE TMpeaMera «XUMUS» MOJIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX IJOCTHKCHUU OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduied, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYI IMOCJIEA0BATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIONIEH COJEp:KaHUS y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro u yriayOoNE€HHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BHIOPABIIMX OMPENCTEHHBI MPOohUIh
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpHO 00pa3oBaTEeIbHON MPOTrpaMMbl CpeAHEro oO0Iero oOpa3oBaHMS
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuueckas xumusi». [lpu onpeaeneHuu mMoaxo10B K 0T00Py U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHs» COCTaBIsIC€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHUs TMpeameTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHH aToMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(DU3UIECKOTo mpoduist O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OONbIIMK yAENbHBIA Bec OyaeT UMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JUIUABL, O€IKHU, YIIeBOJbl, HYKJIECHUHOBbHIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeaMeThl», «Marematuka |
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7jaueil MEepBOCTEIIEHHON 3HAYUMOCTH SBIISETCS (POPMHUpPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mpeACTaBIECHUN: O MaTepUATbHOM €JIMHCTBE MUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUIECKON W MHUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3/J0POBBIO U MPUPOTHON CpeJie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TIPOOJIEM, CBI3aHHBIX C XUMHUCH, IPOTHO3MPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHEro OOIIEro oO0pa3oBaHUS NPH W3YYCHHH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS] K TIpoIllecCYy TBOpPYECTBA B 0OJIACTH TEOPETHUECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIILHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX /IS M3YYCHUS XUMHH Ha YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS ATOMHBIX oOpOUTalnel, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HaAYEHUE TEOPUU CTPOCHHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHble AG(HEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C 00pa3laMyd OpPTraHMYeCKHX BEIIECTB W MaTepuaiaMh Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, 001mas GpopmMysia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, IUKIU3AIUK, TUPOJIN3a, KpeKuHra, ropenus. [Ipencrasinenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajblX (I[MKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX OpOWTanel yriepoaa, o- u m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTanel yriepona. PuU3NyYecKue CBOMCTBA AJTKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUSI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTU
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. CrnocoObl nepepadoTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHUAX. Hcnonp3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJAOPOJAOB Pa3IMUHBIX KJIacCOB (0OeciBeurBaHUE OpPOMHON WM
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHbie omHOaTOMHBIE CcHUpTHl. CTpoeHHe MoJeKyn (Ha mpuUMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHUs, JETrujpaTallid, OKHUCJIEHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (HU3UYECKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTaMH, KAayeCTBEHHAs peakius Ha MHOrOAaTOMHBbIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
OeH30bHOTO sifipa. Pusnueckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpymnmbl. ['OMojoruyeckue psabl allbJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnioco0bI moTy4eHUs! ¥ IPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroob6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIIOThl. CIIOCOOBI MONyYeHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesI0uHOoN cpesie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapuabsl). MoHOcaxapunbl: TIIOK03a, (PYyKTO3a, rajgakro3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEICIATEIbHOCTH OpraHu3ma. Jlucaxapuipl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYJd Kpaxmania, [JIMKOreHa H
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN HIETK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kaius (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpPraHUYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs W TNpUMEHeHue anudparhyeckux amMuHOB. [lonmydyeHue aHWIMHA U3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OeikoB. XMUMHUYECKHE CBOWCTBAa OENKOB: THAPOJH3, JCHATYypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYeCcKue COCMHEHUs» U «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNH —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHIICHTepepTanaT). Y THIH3alus 1 nepepadoTka MIacTHKa.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAIBHOTO Ha3HAYCHUS (tedon, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JIOJM BBIXOJAA MPOAYKTa PEaKUUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOdHBIA TUN NUTAHUS, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukaiuys XuMUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIEKTPOOTPUIIATEBHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U JJUHA CBsI3U. [[0JspHOCTD, HANPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COCIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacelenHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX peakUuid B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menounas. Bogopoaueiii nokasarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

l"anorensl. Haxoknenune B mpupoje, CHOCOOBI MONydeHHs, (puzndeckue u
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W NPOMBINUICHHBIE CHOCOOBI MOJTYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ajncopOuusd. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xuMuueckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTa, CUJIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KaJblWi: TONy4YeHHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEILECTBA M €ro coeAuHeHWil. Am(poTepHble CBOWCTBAa OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U JUXPOMATBI, HX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepel, gocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMAaTEpUaIoB), B3aUMOJCHCTBUE LMHKA U JKeJie3a C pacTBOPaMH KHUCJIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U (hochop U MX COeTUHEHUN,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHnu3aliil XMMUYECKOTO NpOou3BOACTBa. [IpombliieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIICKOM X03s1icTBe. OpraHndecKue U MUHEpaIbHbIE YI0OpEHMUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakiuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpenesEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor xumMuu B 11 Kjacce OCyIIecTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJU3, CHUHTE3, KiIaccu(UKaims, MEepuoANIHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIECTBAa, HJACAIBbHBIN Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHNUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHUCSI POCCUMCKON TPaKJaHCKOW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYaIOUTUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCIIEICTBUIN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUST TIpaBUJI OE€30MacHOr0 OOpallleHusi C BelIeCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YNOTpEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajay
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUSI JOCTHXKCHUN XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTM Y YMEHHS aKTHUBHO TMPOTUBOCTOATH HACOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAINMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W Ba)XHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCTEIIHOTO TPYJa U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO WiieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIET0 MHUpA H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuuHbIX chepax npodhecCHOHATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTpPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEA0BAHNE, HAOIIOEHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHe);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD o0yuarouuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS NIl OOBSICHEHUSI OTACIbHBIX (DaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMH4YecKas (opmylsia, YpaBHEHHE XUMHUYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE NeCTBUA:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NO3HAHUS W OCHOBHI JIJI1 (DOPMHUPOBAHUS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYECKUX 3ajad4, NPUMCHCHUIO pPa3IMYHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaTu3UpoBaTh WUHPOPMALIMIO PA3NIMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIBHDBIC y‘leﬁHble ZleﬁCTBHﬂZ



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAMEN PE3YyJbTATOB ITO3HABATEIIBHOW JESTEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COIJIACOBAHUS TO3WIIMK B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, ONpenessis €€ Ueaud M 3aJadyd, KOHTPOJUPOBATh W 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JIESITEJIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHUSI, YMEHUS U CIIOCOOBI ICHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU NPEAMETHBIE PE3yJbTaThl MPEACTABICHBl IO TroAaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTONYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOJIONOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIECH KyJIbTYpbl
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHACJIOPO/I- U a30TCOEpPKAlIUE OPraHUYEeCKUE COCAMHEHHs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS DSHEPrUd IMpPU XUMHUYECKUX PEaKIUsiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTHUYECKOU
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHSATHS IPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITb YPABHEHMS] XUMHYECKUX PEAKIMI U PACKpPbIBATh MX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJIsl WIUTFOCTPALUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh UM Ha3BaHMUS 10 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MaJIbMUTHHOBAs KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OoBaTh  COCTaB, CTpPOECHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEP)KJAaTh HA KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJUTH PaCUYEThl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCTBa MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKHUX SJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJOBEKa, CBS3aHHOM C TmepepaboTkoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUM DKCIEPUMEHT (MOJy4YEHHE M M3YYCHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e301acHOro OOpallleHWs ¢ BEIIeCTBAaMH W JIabOpaTOPHBIM 00OPYyIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0aTh MpaBUJia IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHHS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€J1€CO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHSI K CBOEMY 30POBBIO M TPUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToMma, THOpuAM3alus aTOMHBIX OpOuTajiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOp, JJIEKTPOJHUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OPHUS AIEKTPOJUTHUYECKOU AUCCOLMALIUM, TEPUOIUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUHM, MHPOBO33PCHUECKHE 3HAHUS, JIeKAllMe B OCHOBE TMOHUMAHUA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakuui, TEPMOJUHAMHUYECKMX M  KUHETHYECKHX 3aKOHOMEPHOCTAX X
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIbHOCTH ~ YeJIOBEeKa, OOIMMX  HAYYHBIX  MPHHIUIAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpMHUPOBAHHOCTh YMEHHMsI MCIOJIb30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONPEIENSITh BAIGHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMUECKOW PEIIETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyroliux BeIIECTB, TEIUIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPUOIUYECKOTO 3akoHa [l.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckoir  cucrembl .M.  MeHnneneeBa,  HUCHONB3ysS  TOHSTHUSA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JIUYHBIX  KJIAacCOB,  IOATBEPKIATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOrO OajaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (nmpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHMS MPU IKCIIEPUMEHTAIHBHOM HCCIISIOBAHUM BEIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHON CTEMEHBIO AHMCCOILMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW peaklnu, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoi QopMe pe3ynbTaThl SKCHEPUMEHTA, aHAIU3UPOBATH M OLEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUYECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOTIBOAHRIE YTICBOAOPOAOS https://m.edso0.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 C ) 11 1
HIHPTRL RO https://m.edso0.ru/d69df650
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https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbI. KapOoHOBBIC KUCHOTHL. CIIOXKHBIC https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanyueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57124
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57124
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJICHHUE O 1 0 0 brbmorexa OK
pedl 05.09.2024 | https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
neposia (OCHOBHOE U
2 1}31236p 3 él({Hoe COCTOSTHHSI) 1 0 0 Bubnmorexa [JOK
A ' 07.09.2024 | https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToma yriiepojaa
XuMu4eckKas CBsi3b B
OPraHUYECKUX COCTUHCHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 0 0 Bubamorexa [JOK
. p 07.09.2024 | https://m.edso0.ru/8d39f5c8
KOBAQJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHuUs
4 OPraHUYECKUX COCTMHEHUA A 1 0 0 bubmmorexa [JOK
P A ) 12.09.2024 | https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 0 0 bubnuoreka [IOK
DnexTpoHHbIE 3G (HEKTH B 14.09.2024 | https://m.edsoo.ru/b0e61661

MOJICKYJIaX OpTaHNYCCKUX



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

COEIMHEHUN

IIpencrasnenue o
KJaccu(puKauu u

6 cucTeMaTH4yecKas bu6mmoreka [IOK
nomenkiarypa (IUPAC) 14.09.2024 | https://m.edsoo.ru/c212dd21
OpPraHMYECKUX BEIIECTB
CrapToBas TMarHoCTHKa.

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OpraHu4ecKON XUMHH 19.09.2024 | https://m.edsoo.ru/ba5706aa
Cucrtemaruzanusa 1 0000IIeHne

8 3HAHUM MO TEME: U30MEPUS U bubnuorexa [JOK
HOMEHKJIATYpa OPTaHUIECKUX 21.09.2024 | https://m.edsoo.ru/87a37cab
BEIIECTB.

AJKaHBI: TOMOJIOTUYECKUH P,
obmas popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
ANIEKTPOHHOE U 21.09.2024 | https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 ®Ou3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA aJIKAHOB 26.09.2024 | https://m.edso00.ru/3137711c
HaxoxzaeHnue ankaHoB B

11 npupoae. CriocoObl MoTydyeHust Bubmmorexa LIOK

28.09.2024 | https://m.edsoo.ru/259b0a5b
Y IPUMEHEHUE aIKaHOB
[uknoankaHsl: 00Imas
opMyJia, HOMEHKIIaTypa
12 I(Ech)Me}l;m OCO6CHHOC};€/I bubmnorexa LIOK
’ 28.09.2024 | https://m.eds00.ru/156730d2

CTPOEHUS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI MOTyUEHHS



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

U IPUMEHEHHE

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO

13 BEII[ECTBA TI0 MACCOBBIM JI0JISIM bubamorexa [HOK
03.10.2024 | https://m.edsoo.ru/bf84d8eb
aTOMOB JJIEMEHTOB, BXOISIIUX
B ero cocraB. CucTemMaTu3aIus
1 00001TIeHNe 3HAHUM 110 TEME
AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bu6moreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE 05.10.2024 | https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ 1iuc-

TpaHC-U30MEPHS ATTKEHOB
OuznyecKkue U XUMHUYECKHe
15 cBOlcTBa ankeHoB. [IpaBuio Bubmmorexa [JOK
05.10.2024 | https://m.edsoo.ru/21069ccd
MapkoBHHKOBa

16 CrocoObl MoTy4eHHS U bubnuoreka [JOK
MIPUMEHEHHE AJIKCHOB 10.10.2024 | https://m.edso0.ru/665dc058
[Ipaktruueckas pabota Ne 1 o

17 teme "llosrydeHue sTuneHa u bubmorexa HOK

. 12.10.2024 | https://m.edsoo.ru/0941eed8
W3Y4EHUE ero CBOICTB
Pemenune pacu€tHbIx 3a1a4 Ha

18 oTpeJieNieHue MOJIEKYIIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECcKOTO 12.10.2024 | https://m.edsoo.ru/e9ea9921
BEI[ECTBA
ANKaJAUEHbI: COMPSHKEHHBIE,

19 U30JIMPOBaHHbBIE Bubmmorexa LIOK

’ 17.10.2024 | https://m.edsoo.ru/04298c0a

KyMYJIMPOBaHHBIE.



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

Oco0GeHHOCTH AIIEKTPOHHOTO

CTpOCHUS

20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
COTIPSDKEHHBIX TMCHOB 19.10.2024 | https://m.eds0o.ru/e561253d

21 CriocoObI MMoJTydeHust U bubmmoreka [JOK
MPUMEHEHHE AJIKAICHOB 19.10.2024 | https://m.eds00.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHI
psn, obmias hopmyna,

29 HOMEHKJIaTypa, JEKTPOHHOE U bubnuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE 24.10.2024 | https://m.edsoo.ru/68b6cc4c
MOJIeKYI, pusnueckue
CBOMCTBA

93 XUMHYECKHE CBOMCTBA bu6moreka [IOK
AJIKHOB 24.10.2024 | https://m.edso0.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b 07.11.2024 | https://m.edsoo.ru/7blc48da

o5 CriocoObl MOTy4eHHS U bubnuoreka [JOK
MIPUMEHECHHE aJTKUHOB 07.11.2024 | https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacy€rsl no

26 YPaBHEHUIO XUMUYECKON bubmmorexa [TOK

09.11.2024 | https://m.edsoo.ru/5db8e526
peakuuu
Cucremarusanusa 1 00001eHne
3HaHUM 1O TeMe:

27 YrneBoaopoibl- 09.11.2024
QJIKaHbI, ITUKIIOATKAHBI, ATTKEHBI,

QJIKa/IMeHBbI, aTKUHBI.

08 ApEHBI: TOMOJIOTUYECKUH AL, bubnuorexa [IOK
obmras ¢popmyrna, 14.11.2024 | https://m.edsoo.ru/a92a7094



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

HOMEHKJIAaTypa. DJIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJ1 O€H30J1a ¥ TOJTyOJIa,
ux (pU3NYECKHue CBOMCTBA

XHUMUYECKUE CBOMCTBA aPEHOB:

bu6mmoreka [IOK

29 peaKkiuu 3aMeneHus 16.11.2024 | https://m.edsoo.ru/a44alaed
XHUMHYECKUE CBOMCTBA APEHOB:

30 peaKyu MpUCOETNHEHNS, brbmmorexa [OK

16.11.2024 | https://m.edsoo.ru/a44alaed

OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 Oco0eHHOCTH XUMHUYECKUX bubnuoreka [JOK
CBOWCTB CTHpOJIA 21.11.2024 | https://m.edsoo.ru/d5018a54
Pemenune pacu€THbIx 3a1a4 Ha

32 OIpEETICHNE MOJIEKYIISIPHOM bubnuorexa [JOK
(hopMyIIBI OPraHUIECKOTO 23.11.2024 | https://m.edsoo.ru/53461a2c
BEIECTBA

33 CriocoObl OTy4eHHS U bubnuoreka [IOK
IIPUMEHEHHUE APEHOB 23.11.2024 | https://m.edso00.ru/6f717d09
I'enetnueckas CBsI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu 98.11.2024
yIJ€BOI0POJIOB
Pacué€rsl o ypaBHEHUAM

35 XUMHYECKUX PEaKLUu.
Cucremarusanusa 1 00001eHne 30.11.2024
3HaHUU O TeMeE

36 ITpuponnsii ras. IlonmyrHeie
He(TSHbIE ra3bl 30.11.2024

37 KaMeHHBIH yroiab 1 MpoyKThI bubnuorexa [IOK
ero nepepaboTKu 05.12.2024 | https://m.edsoo.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

Hed1pb 1 ciocoOsr e€
nepepabotku. [IpumeHeHme
MPOIYKTOB MepepaboTKH
HepTH

07.12.2024

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

39

T'enernyeckas cBsA3L MCKOY
Pa3IMYHBIMH KjlIaCCaMU
YIII€BOJIOPOJIOB

07.12.2024

40

l"anorenonpons3BoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTpOEHUE; peaKkluu 3aMeIIeHHs
rajioresa

12.12.2024

bubmmoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoyuent Ha
TraJIOr€HIIPOU3BOAHBIC.
Bsaumonelicteue
JUTAIOTCHAIKAHOB C MarHUEM
Y [IMHKOM

14.12.2024

42

CucreMmaruzanus 1 00o01eHne
3HAHUH O pazjaeny
"Yraesomopoab"

14.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponbHas padota 3a 1
nosyrojue No

19.12.2024

bu6mmoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenpHBIC OJTHOATOMHBIC
CIIHPTHI: TOMOJIOTHUECKHH PsiJI,
obmras ¢popmyna, CTpoeHue
MOJICKYJI, ©30MEPHS,
HOMEHKJIATYypa,
Kjaccupukanus, pusnueckue
CBOMCTBA

21.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMUMHYECKHE CBOUCTBA

bu6mmoreka [JOK



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

MPEAETbHBIX 0JHOATOMHBIX 21.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosTydeHust 1
46 MIPUMEHEHHE OTHOATOMHBIX bubmorexa HOK
P A 26.12.2024 | https://m.edsoo.ru/484100000000000
CIIUPTOB
[IpocTsie a¢upsr:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
O0COOCHHOCTH (PU3NICCKUX U 09.01.2025 | https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIULEPUH, bubnuorexa [JOK
uX (pU3NIECKHe U XUMHUECKUE 11.01.2025 | https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl OTy4eHHS U

49 MPUMEHEHHE MHOTOATOMHBIX Bu6amorexa [JOK

P 11.01.2025 | https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJ: CTPOEHUE MOJIEKYJIbI,
50 (bu3uvecKue cBOMCTBa bubmmorexa [IOK
' 16.01.2025 | https://m.edsoo.ru/2ce726f8
ToxcuunocTh Qenona
. bu6mmoreka [JOK

>1 XUMIeckHe cBOHCTBA (eriora 18.01.2025 | https://m.edsoo.ru/037ca5f9

59 Crnioco6bI nostyueHust u bubnuorexa [IOK
npuMeHeHue peHosa 18.01.2025 | https://m.edsoo.ru/c77ddf4c
[IpakTueckas paborta Ne 2.

53 Pemenne skcnepuMeHTAIBHBIX bubnunoreka [JOK
3aia4 o teme "CoupTel U 23.01.2025 | https://m.edsoo.ru/fdOced09
¢benoms"

54 CucreMaru3anus 1 0000IIeHne bu6mmoreka [JOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

3HaHuii 10 Teme: CrupTh 25.01.2025 | https://m.edsoo.ru/1810ch9b
Anbaeruasl 1 KETOHBL:
AIEKTPOHHOE CTPOCHUE
55 KapOOHHMIIBHOU TPYIIIBI; bubnuorexa [IOK
TOMOJIOTUYECKHE PAJIbI, 00IIas 25.01.2025 | https://m.edsoo.ru/b139beaa
dbopmyna, u3omMepus u
HOMEHKJIaTypa
AJBIETUIBI U KETOHBI:
56 (u3HUYecKre CBOWCTBA; bubmorera [JOK
’ 30.01.2025 |  https://m.edsoo.ru/c887425¢
peaKIuy MPUCOETHHCHUS
Peaknuu okucienus u
57 KauyeCTBEHHEIE PEAKIIUU bubmmorexa LOK
peartt 01.02.2025 | https://m.edsoo.ru/a393baa9
aJbIETUIOB U KETOHOB
58 CriocoOsl moTydeHust bubnuoreka [IOK
aJbIETU0B U KETOHOB 01.02.2025 | https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICITbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX 06.02.2025 | https://m.edsoo.ru/fecOb113
MOJICKYIT
H3oMepust 1 HOMEHKIaTypa
60 KapOOHOBBIX KHCJIOT, HX bubmorexa HOK
P o 08.02.2025 | https://m.eds00.ru/700cc87b
(u3nYecKue CBOMCTBA
XuMHYecKue CBOMCTBA
61 NpeaeIbHBIX 0JHOOCHOBHBIX Eubmorexa HOK
e A 08.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
OCco0EHHOCTH CBOMCTB
62 MYPaBbUHOU KHUCJIOTBI bubmorexa [IOK
P ] 13.02.2025 | https://m.edsoo.ru/bb31be71

MHoroo6pa3sue kapOOHOBBIX



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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KHUCJIOT

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6mmoreka [IOK

63 JNKapOOHOBBIX, 15.02.2025 | https://m.eds00.ru/83a08773
THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTenu BHICIIMX
KapOOHOBBIX KUCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHCIIOT 15.02.2025 | https://m.edsoo.ru/0d162d9d
CriocoObl mostydeHus u

65 MpUMeHeHHe KapOOHOBBIX Bubamorexa [JOK

20.02.2025 | https://m.edsoo.ru/7c065c9d
KHCIIOT
Crnoxubie 3uphr:

66 TOMOJIOTUYECKHH psJl, oOras bubnuoreka [IOK
dhopmyna, n3oMepus u 22.02.2025 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bubmuoreka [JOK
cBolicTBa 3(pupoB 22.02.2025 | https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakmuu, Ha O}:IpGI[GJ‘I@HH@ 97 02.2025
MOJIEKYISIpHOM (hOpMYJIbI
OpPraHHYECKOTo BEIIecTBa
[IpakTuueckas pabora Ne 3.

69 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3anau o Teme "KapOoHOoBbIE 01.03.2025 | https://m.edsoo.ru/486671fb

KucnoThl. CrnoxxHble 3pups!"



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

XKupsr: crpoenue, pusnueckue

bubnuoreka [IOK

70 1 XHMIICCITE CBOHCTRa 01.03.2025 | https://m.edsoo.ru/a19c5b98
(ruapoiiuz)

OCoOGeHHOCTH CBOWCTB JKUPOB,

71 COJIEpXKAIIUX OCTATKU bubnuotexa [JOK
HEIpeeNbHbIX KUPHBIX 06.03.2025 | https://m.edsoo.ru/b0331922
KUCHO0T. JKupsl B Ipupoie
MpbLTa KaK COJIM BBICIIIAX
KapOOHOBBIX KHCIIOT, UX

72 Mororiee aeiicteue. [lorstue o bubmorexa HOK

06.03.2025 | https://m.edso00.ru/3c566565
CUHTETUYCCKUX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBs3b

73 YTJIEBOJIOPOJIOB U bubnuoreka [IOK
KHCIIOPOJICOIEPKAIINX 13.03.2025 | https://m.edsoo.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacué€tsl mo ypaBHEeHUSIM
XUMHUYECKUX PEAKIUn 15.03.2025
Cucremaruzanus 1 00o01eHne

75 3HaHu# 1o Teme; KapOboHoBbIe bubmorexa HOK

’ 15.03.2025 | https://m.edsoo.ru/f8eaf2eb
KHCJIOTBI, CJIOKHBIC A(UPBI.
OO6mras xapakTepucTuKa

76 YIJI€BOIOB U Kiaccuukarus bubnuorexa [IOK
yIJIeBOIOB (MOHO-, - U 20.03.2025 | https://m.edsoo.ru/7a9693al
TOJIMCaxapuIbl )

Momnocaxapuapl: Gpuznyeckue
77 CBOIicTBa 1/113 Hjxofﬂeﬁne B bubmorexa LIOK
22.03.2025 | https://m.edsoo.ru/b4bdda2d

MIPUPO/IC



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue IioKo3sl, €€
3HAa4YCHUC B

bubnuoreka [IOK

8 JKU3HEICITCIIBHOCTH 22.03.2025 | https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAaKTO3a. bu6mmoreka [IOK
Haxosxnenue B mpupoje u 04.04.2025 | https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JHCaXapuIoB
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJ, PU3NYECKHE U bubnuoreka [IOK
XUMHYECKHE CBOMCTBA, 05.04.2025 | https://m.edsoo.ru/72a04508
MIPUMCHCHHE

81 [TonsiTHEe 006 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHaX 05.04.2025 | https://m.edsoo.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 ONpEEICHUE JIOJIM BhIX0O/1a bubnuoreka [IOK
MPOJAYKTA PEAKIIUH OT 10.04.2025 | https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO

83 CucreMaru3anus 1 0000IeHNe bubnuoreka [JOK
3HAHUH O pazjaeny 12.04.2025 | https://m.edsoo.ru/08d4364c
KonTponbnas pabota o teme

84 "Kucnopoacoaepxamue bubmnorexa [IOK

" 12.04.2025 | https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHHUS
AMuHBIL: K1accudukanms,
CTPOCHHE MOJIEKYJI, 001Ias
85 (b(?pMyJIa I/I3OMC}]II)I/I}I : bubmorexa LIOK
’ ’ 17.04.2025 | https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U (pu3nueckue
CBOICTBa



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

86
an(paTHUECKUX aMHUHOB 19.04.2025 | https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWINHA,
87 OCOOCHHOCTH XUMUYCCKUX bubmorexa HOK
. 19.04.2025 | https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CriocoObI mosTydeHust 1
88 MpUMEHEHHE AN (aTHIECKIX brbmmorexa [OK
p 24.04.2025 | https://m.edsoo.ru/eal38763
AMUHOB
AMUWHOKHUCIIOTEL:
HOMEHKJIATYpa U U30MEPHS,
89 (u3HYecKue CBOMCTBA brbmorexa [TOK
) 26.04.2025 | https://m.edsoo.ru/d1773e80
OTenbHBIC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHUCJIIOT, HX
90 OMOJIOTUYECKOE 3HAUCHUE bubmmorexa LOK
26.04.2025 | https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
TUAPOJIN3 TICITHIOB
01 benku xak nmpupoiHbie bubnuorexa [JOK
MTOJIMMEPBI; CTPYKTYPHI OCITKOB 02.05.2025 | https://m.edso0.ru/429e9899
. bu6mmoreka [JOK
92 XUMIIECKHE CBOHCTBA OeMKoB 03.05.2025 | https://m.edsoo.ru/6237306d
A3oTcoaepkane
TeTEPOLIMKITHYCCKUE
93 coequHenus. HykienHoBwie Eubmorexa HOK
. PRy 03.05.2025 | https://m.edsoo.ru/521d1431
KHUCTIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas polib
94 [IpakTtuyeckas padora Ne 4. bubmorexa LIOK

https://m.edsoo.ru/8e3c02d1



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

Pemrenne skcniepuMeHTAIBHBIX
3a]1a4 110 TEME
"AzoTcoepkaniue
OpraHuYecKue coeaquHeHus"

08.05.2025

[IpakTtuyeckas padora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

% 3agad o Teme "Pacro3HaBanne 10.05.2025 | https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTMHEHUI"

96 [IpomexxyTodHast KOHTPOJIbHAS bubnuorexa [JOK
pabota Ne3 10.05.2025 | https://m.edsoo.ru/ce561bc7
OcCHOBHBIC TIOHSTHS XHMHH
BBICOKOMOJICKYJISIPHBIX

97 COCIMHEHUHN ¥ METOJIbI HX brbmorexa [OK

15.05.2025 | https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJUMEPU3AIIHS U
MOJIMKOHICHCALIUS

98 IInacTtmaccel. YTunuzanus u bubnuorexa [JOK
nepepaboTKa IIacTuKa 17.05.2025 | https://m.edsoo0.ru/82242e0f
DJ1acToMEphI: HATypaJbHbIN

99 CUHTETUYECKUE KayIyKH. bubmorexa HOK

17.05.2025 | https://m.edso0.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, bubnuorexa [IOK
cunternyeckue. [lonmumepnr 22.05.2025 | https://m.eds00.ru/5963a601
CHEIHaTbHOTO Ha3HAYCHUS
[Ipaktuyeckas padora Ne 6.

101 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3a1a4 no teme "Pacno3HaBanue 24.05.2025 | https://m.edsoo.ru/3aebd77a

mIacTMacc ¥ BOJIOKOH"



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

O0001IEeHUE U CUCTEMATU3ALIUS

102 M3Y4EHHOI'0 MaTepuasa 1o 1 bubnuorexa [IOK
Teme "BBICOKOMOJIEKYISIpHBIC 24.05.2025 | https://m.edsoo.ru/6a22b1e8
coeuHeHus"
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/6a22b1e8

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 Atom. CocTaB aTOMHBIX SITIED. 1 0 0 bubmmoreka [IOK
XuMudeckuit anemMeHT. M30Tomb! 04.09.2024 | https://m.edsoo.ru/59c112ee

9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 0 0 bubnnorexa [JOK
aTOMOB, KBAHTOBBIC YHCIIa 04.09.2024 | https://m.edsoo.ru/b4d9fffa
Oco0eHHOCTH CTPOEHUS

3 SHEPTreTUIECKUX YPOBHEH aToMoB d- 1 0 0 07.09.2024
JJICMEHTOB

4 Knaccudukanus xuMmuaeckux 1 0 0 bubnuoreka [IOK
3IIEMEHTOB (8-, P-, d-, f-3memMenThI) 07.09.2024 | https://m.edsoo.ru/61294af9

5 Pacnpenenenue 31eKTpoOHOB MO 1 0 0 bubnuoreka [IOK
ATOMHBIM OpPOUTAIISIM 11.09.2024 | https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIMA aTOMOB

6 BJ'ICMCII;TOB B OCHoiIOAZI:/I ’ 1 0 0 bubmmorexa [JOK

R 11.09.2024 | https://m.edsoo.ru/8149e846

BO30YKJIEHHOM COCTOSIHUU

7 DNEeKTPOHHBIE KOH(UTYpALIUU HOHOB. 1 0 0 bubnnoreka [JOK
DIEeKTPOOTPULIATENEHOCTh 14.09.2024 | https://m.edsoo.ru/a0764b24

8 Bxonnas konTponbHas padorta Nel 1 1 0 14.09.2024
[Iepronnueckuii 3aK0H U

9 [lepuoanueckas cucteMa XUMUYECKUX 1 0 0 bu6mmoreka [JOK
snemeHToB JI. Y. MenaeneeBa, CBA3b C 18.09.2024 | https://m.edso0.ru/16957c01

COBPEMEHHOM TEOpUEHN CTPOEHUS



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

aTOMOB

10

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHUYCCKUX DJICMCHTOB U
00pa3yeMbIX MU MTPOCTHIX U CIIOKHBIX
BEIIECTB I10 IPYIIIIaM U IEPUOJaM

18.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/f8468927

11

Cucremaru3zanus u 00001IeHUE
3HaHu# 1o TeMme: CTpoeHue aroma.
[Tepuonnueckuii 3aKOH U
MIePHOINIECKAs CHCTEMA XUMUYISCKUX
AJIEMEHTOB.

21.09.2024

bubmmoreka [IOK
https://m.edsoo.ru/8fad2942

12

Pemenne 3aaa4 pa3jInMdYHbIX TUIIOB 110
teme: CTpoeHne
aroMa.lleproinueckuii 3aKOH 1
MEePUOIUYECKas CUCTEMA XUMUYECKUX
AJIEMEHTOB.

21.09.2024

13

Bunnl xumnueckoii cBsa3u. MexaHu3MEbl
00pa3zoBaHusI KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b.
MexMoIeKyIIpHbIE B3aUMOJACHCTBUS

25.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/5a8072af

14

Buner xumnueckoii cssa3u: Monnas
cBs3b. Kpucrammueckue u amopdHbie
BEIIECTBA

25.09.2024

15

BaneHnTHOCTE U BaJIcHTHBIC
BO3MOJKHOCTH aTOMOB. CBSI3b
BHCKTpOHHOﬁ CTPYKTYPBI MOJICKYJI C
HUX TCOMCTPUUICCKHUM CTPOCHUCM

28.09.2024

bubmuoreka [JOK
https://m.edsoo.ru/3d2ca093

16

Hpe,ﬂCTaBHeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKIJIATYypa

28.09.2024

bu6mmoreka [JOK
https://m.edsoo.ru/8c66b12a



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a

BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTpOEHUA. THIbI

bubmuoreka [JOK

17 KPUCTAJNTHIECKUX PEUIETOK U 02.10.2024 | https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

18 HpeﬂCTaBH:HI/Ie OpKOJIJIOI/IIIHI)IX brbmmorexa [HOK

02.10.2024 | https://m.edsoo.ru/da2c70e4

pacTBopax
HcTuaabIe pacTBOPHI: HACHIIIICHHBIE H

19 HEHACHIIIEHHBIE, PACTBOPUMOCTbD. bubmorexa HOK

05.10.2024 | https://m.edsoo.ru/e9ccdd8dd

Kpucrannoruapatsr

20 CriocoObI BEIpaKEHHST KOHIIEHTPAITMH bubmuorexa [JOK
pPacTBOpOB 05.10.2024 | https://m.edsoo.ru/328e653a
Pemenne 3aga4 ¢ ucnosib30BaHUEM

21 MOHSATHH ""MaccoBasi OIS bubmuorexa [JOK
pacTBOpEHHOTO BemecTBa", "MosIpHAs 09.10.2024 | https://m.edsoo.ru/785e0ab4
KOHIEHTparus"

99 Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [IOK
HEOPraHMYECKHX BEIECTB 09.10.2024 | https://m.edsoo.ru/bf9e108d

93 CucreMaru3anus 1 0000IIeHNE bubnuorexa [JOK
3HaHu# 1o TeMe: CTpoeHHE BelecTBa 12.10.2024 | https://m.edsoo.ru/8d2c6a3a
Kontponsnas paboraNe2 mo Temam
"Ctpoenue aroma. lleproauyeckuii

24 3akoH U [lepuonnueckas cucrema bubnnoreka [JOK
XUMHYECKUX amemMeHnToB Jl. W. 12.10.2024 | https://m.edsoo.ru/70a60aa4
MenpeneeBa", "CrpoeHue BenecTna.
Mmuoroo06pasue BemiecT"

o5 Knaccugukanus XuMHUUECKUX peakiuit bubnuoreka [IOK
B HEOPraHMYECKON M OpraHn4ecKon 16.10.2024 | https://m.edsoo.ru/6335cdd?2



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

XUMHH. 3aKOH COXPaHEHMSI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
IIpEBpALICHUS DHEPTUHU IIPU
XUMHUYECKUX PEAKLUAX

26

TpeHnpoBoYHOE MEPOIIPUSITHE TIO
marepuanam EI'D. KonrposnbHas

16.10.2024
pabota Ne3
TenoBbie 3¢ (HeKTh XUMUUYECKUX
27 eakuuii. TepMoXuMHUECKHE bubmorexa HOK
peatiui. “ep 19.10.2024 | https://m.edsoo.ru/d1db86da
YpaBHEHHS
Berarcnenus o ypaBHEHUAM
28 XUMUYECKUX PEAKITUN 1 bubmorexa [TOK
peartt 19.10.2024 | https://m.edso0.ru/87b13954
TEPMOXHUMHUYECCKUM yPaBHECHUSM
CKOpOCTh XMMUUYECKOH peakiinu, eé
29 3aBUCHMOCTB OT Pa3JInYHBIX (DAKTOPOB. 93.10.2024
KaTtanu3 u karanu3atopsl
30 ['oMoreHHbI€ ¥ reTeporeHHbIE peaKIuu 93.10.2024
31 OO6patumbie 1 HEOOpATUMBIE PEAKITHH. bubnuoreka [JOK
XHUMHYECKOE paBHOBECHE 06.11.2024 | https://m.eds00.ru/30952f9b
DNEKTPOIUTHYECKAs TUCCOIIUAIUSL.
32 CI/IJ‘ILHIIJJG u cradble BfI[eKT ;IJII/I:BI bubmmorexa [IOK
P ' 06.11.2024 | https://m.edsoo.ru/5f766bdf
CreneHs AuCCOLMAIINH
[IpakTnueckas paborta Ne 1 mo Teme
33 "BnusiHue pa3nuyHbIX (aKTOPOB Ha Bu6mmorexa LIOK
P . P | 09.11.2024 | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEaKIIUU
34 IIpakTuyeckas padora Ne 2 o reme bubnuoreka [IOK
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha 09.11.2024 | https://m.edsoo.ru/3bf34el7



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/3bf34e17

II0JIOKEHUE XMMHUYECKOTO
paBHOBeCHS"

35

Peakuuu B pacTBOpax 3JI€KTPOJIUTOB.

13.11.2024

36

KauecTBenurie PC€aKkiu Ha NOHLI B
pactBope.

13.11.2024

37

HNonnoe npousseaenue Boabl. Cpena
BOJIHBIX PacTBOPOB. BomopoaHblii
nokasarens (pH) pactBopa

16.11.2024

bubmmoreka [{OK
https://m.edso0.ru/3966ca89

38

I'maponus coneit. Peakiuu,
MPOTEKAOIINE B pacTBOPax
AIEKTPOJIUTOB

16.11.2024

bu6moreka [IOK
https://m.edsoo.ru/09d5a9hd

39

3Ha4yeHUe THIPOJIN3a B
OMOJIOTHYECKHX OOMEHHBIX MTPOIIeCcCax.
[Ipumenenue ruaponamnsa B
MIPOMBIIIJIEHHOCTH.

20.11.2024

40

[IpakTuueckast pabota Ne 3 o Teme
"XuMHUUECKHE peaKkIMu B pacTBOpax
3JIEKTPOJIUTOB"

20.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/2e3daeb0

41

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
PCaKIuu. Baxkueinine oKuCIMTEIN U
BOCCTAHOBHUTCIIN

23.11.2024

bu6mmoreka [JOK
https://m.edso0.ru/56226060

42

Tunser OBP

23.11.2024

43

Meton QJICKTPOHHOT'O Oaranca

27.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/fb691387

44

MeTo[1 371€KTPOHHO-HOHHOTO OanaHca
( MeToJ1 mosTypeaxIiHii)

27.11.2024



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

bubmuoreka [JOK

45 C)
FICKIPOJIHS PACTUIAROB BEILECTE 30.11.2024 |  https://m.eds00.ru/93fb97d2
4 .
6 DNEKTPOIN3 PaCTBOPOB 30.11.2024
47 Pewrenue 3aga4 pa3anyHbIX TUIIOB 110 bubnuorexa [JOK
teme : ['maponms 04.12.2024 | https://m.edsoo.ru/5a859d16
48 Pemrenne 3aga4 pa3nuyHbIX TUIIOB 10 bubnnorexa [JOK
teme: OBP. 04.12.2024 | https://m.edsoo.ru/5afa265d
Cucremaru3zanus u 06001IeHNE
49 3HaHUH 10 TeMe " XHUMHUUIECKHe bubmorexa HOK
" 07.12.2024 | https://m.edsoo.ru/c161eb85
peakiumn
50 KonTtponbnas pabora Ne4 no teme bubnuoreka [IOK
"XUMHUUECKUe peaKin” 07.12.2024 | https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMETAIIIOB B
[Tepuoanueckoit cucreMe XUMUYECKUX
51 anemenTtoB JI. 1. Menaeneena u bubmorera [IOK
o A 11.12.2024 | https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®du3nYeCKre CBOMCTBA HEMETAILIIOB
AnnoTponus HEeMeTauIoB (Ha pumMepe
52 KHCJIopoa, cepsl, hochopa u bubmorexa HOK
pona, CopEL, P 11.12.2024 | https://m.edsoo.ru/ef92c91c
yriaepoja)
53 Bonopona: nonyuenue, pundeckue u bubnnoreka [JOK
XUMHUYECKUE CBOMCTBA. ['Mapuabl 14.12.2024 | https://m.edsoo.ru/0aa8f613
54 bnaropoansie rassl. [Ipumenenue
OIaropoJIHBIX Ta30B. 14.12.2024
l"anmorensl: HaXOXIEHHE B IPUPO/IE,
55 CrocoObl OJT eHi}I (bI/BI/quecII)(I/IHe U Bubmmorexa LIOK
71 ’ 18.12.2024 | https://m.edsoo.ru/4e223795

XHMHUYECKHE CBOMCTBA



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
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https://m.edsoo.ru/ef92c91c
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56

Ocob6ennoctu xumun propa

18.12.2024
57 KauecTBeHHBIC peaKkIuy HA TAIOTCHU/T-
HOHBI 21.12.2024
58 KontponsHas padora Ne 5 3a 1
MOJIYyrO/Ine 21.12.2024
lNanorenoBonopoasl. Baxunenmue
59 KI/I:JI; I:) l::oﬂepmim ne :((): I:II:II;H;[ bubmorexa HOK
POACOACpRAIl A 25.12.2024 | https://m.edsoo.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBITIIICHHBIC
60 CHOCOOBI TOJTYYEeHHUSI TaJOrEHOB. bubnuoreka [IOK
[IpumeHeHue rajJloreHoB U UX 25.12.2024 | https://m.edsoo.ru/6971acas
CoeqUHEHNN
[Ipaktrueckas padota Ne 4. Permenue
61 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME bubmorexa [TOK
" P " A 28.12.2024 | https://m.edsoo.ru/8b26fecd
l"anorensl
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
62 (bu3UYeCKre 1 XUMUYECKHE CBOHMCTBA bubmorexa HOK
' 28.12.2024 | https://m.edsoo.ru/c8abc36a
O3oH. [IppuMeHneHue kuciaopoaa u
030Ha
63 OKcupl ¥ IEPOKCUIbI bubmorexa HOK
A P A 11.01.2025 | https://m.edsoo.ru/5c8816a0
Pemenue 3a1a4 pa3nuyHbIX TUTIOB 110
64 TeMme : XMMUYECKHE CBOMCTBA bubmmorexa [JOK
] 11.01.2025 | https://m.edsoo.ru/2b6d8b4b
HEMeTaIIoB-1 aoreHsl.
65 Cepa: HaxoK/IeHHE B IPUPOJIE, bubnunoreka [JOK
CHOCOOBI OMy4YeHUS, PUINIECKUE U 15.01.2025 | https://m.edsoo.ru/46afael6
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XUMHYECKHUE CBOUCTBA

66 CepoBo10po1, CYIIb(HIBI bubmmorexa [JOK
POBOAOPOL, €¥ A 15.01.2025 | https://m.edsoo.ru/7c875999
67 Kucnoponconepxamue coeTMHEHUS bubnuorexa [JOK
CEpHI. 18.01.2025 | https://m.edsoo.ru/8cfa2548
68 OcoOsle cBolicTBa
KOHLIEHTPUPOBAHHOMN CEPHOM KHCIOTBHI. 18.01.2025
69 KagecTBenHble peakiun Ha cynbdar-,
CynbQUT-, CyIb(UI- HOHBI. 22.01.2025
[IpakTnueckas padota Ne 5. Pemenue
70 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubamorexa [JOK
" P . fyl 22.01.2025 | https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHeHHs
A : 5
71 c;g):ogbixrfiﬂe}zilj l(g);?;{iiKHe " Bubmmorexa [JOK
yi s 25.01.2025 | https://m.edsoo.ru/badd2255
XMMHYECKHE CBOMCTBA.
72 A .H
MMuak. Hutpuabr 95 01.2025
73 KauecTtBeHHas peakuus Ha UOH
aMMOHHUS 29.01.2025
K e € CoellnHe
74 asoma OcoSesiocru enoficrs oo BuGioresa LOOK
' 29.01.2025 | https://m.edsoo.ru/e2965afe
KHCITIOThI
75 [IpumeneHue a30Ta U €ro COeAMHEHUN. bubnnoreka [JOK
A30THBIE yIO0OpEHUS 01.02.2025 | https://m.edsoo.ru/129f5059
76 TpenupoBoyHOE MEPOIPUSATHE B
¢dopme EI'D KontponbsHas padota Ne 7 01.02.2025
77 docdop: HaAXOkKAECHUE B IPUPO/IE, bubnuoreka [IOK
crnocoObl NOJTy4YeHus1, PU3UIECKUE U 05.02.2025 | https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/7c875999
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XUMHYECKHUE CBOUCTBA.

78 ®ocounsr. Pochun 05.02.2025
Oxcunsl docdopa,

79 ¢>oc¢)opc(c1>)ne§)m§mne kucnotel. Conmu bubmorexa HOK

. 08.02.2025 | https://m.edsoo.ru/c7a2d429
(hochopHOIT KHCITOTHI

80 [Ipumenenue docdopa u ero bubnnorexa [JOK
coenuHeHni. DocdopHbIe yIoOpeHHUS 08.02.2025 | https://m.edsoo.ru/a218070a
[Tpaktuueckas padota Ne 6. Permenue

81 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa HOK

12.02.2025 | https://m.edsoo.ru/8175ac3f
"A3oT u pochop u ux coeauHeHus"
VYriepo1: HaXoXKJIeHUE B IPUPOJIC,

82 AJUTOTPOITHBIE MOTM(PUKAIIHH; bubmuorexa [JOK
(br3UYeCcCKre U XUMUYECKHUE CBOMCTBA, 12.02.2025 | https://m.edsoo.ru/1eb19f9e
MpUMEHEHHE
Oxcun yraepona(Il), okcu

83 yrnepi[)z}[[;(l\rf)),ifr(o;f,ﬂaﬂ KfICHOTa u eé bubmorexa [IOK

15.02.2025 | https://m.edsoo.ru/dba58adf
coJu

84 KavecTBeHHbBIE peakiiui Ha KapOOHAT-

WOH 15.02.2025

85 KapOupl kanbIus, amoMUHHS,
xKenesa. 19.02.2025
Penienue 3a1a4 pa3jiMyHbIX THIIOB:
pacdeTsl 00beMa ( KOJMYeCTBa

86 BEIIECTBA)IPOIYKTa PEAKLIUH, €CIH bubnuoreka [IOK
OJIHO M3 BEIIECTB JaHO B BUIE 19.02.2025 | https://m.edso0.ru/6029b609

pacTBoOpa ¢ OIPEIETIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOTO BEILIECTBA.
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87

Pemenue 3a1a4 pa3InyHbIX TUTIOB:
pacuetbl Macchl ( 00beMa, KOJIMYeCTBa
BEII[ECTBA) MMPOTYKTOB PEAKIIUH, CCITU

22.02.2025
OJIHO M3 BEILIECTB JaHO B U30BITKE (
MMeEEeT IPUMECH) .
Kpemumii: HaxokaeHNE B IIPUPOJIC,
88 c1foco6m nonyqe}?m, q)nsnzefmfe " bubnrotexa LIOK
. 22.02.2025 | https://m.edsoo.ru/143558ab
XUMUYECKHE CBOMCTBA
89 Oxkcun kpemaus(IV), kpemHueBas bubnuorexa [JOK
KHCJI0Ta, CUITUKATHI 26.02.2025 | https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €r0 bubnuoreka [IOK
90 coenmuHeHni. CTEKII0, €ro MoJIydeHue, 96.02.2025 https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIA T https://m.edsoo.ru/5823cefb
01 Pemenue 3a1a4 pa3auyHbIX TUIOB O bubnuoreka [IOK
teme: Hemeranisl. 01.03.2025 | https://m.edsoo.ru/b624f801
92 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
3HaHuil no teme "Hemeraner" 01.03.2025 | https://m.edsoo.ru/6e864db5
93 KonTtponpHas padorta Ne 6 o Teme bubnuoreka [JOK
"Hemeranmsr" 05.03.2025 | https://m.edsoo.ru/d0484c76
94 AHalu3 pe3yabTaToB KOHTPOJIBHON bubnuoreka [JOK
paboThI, KOPPEKITUS OMHOOK 05.03.2025 | https://m.edsoo.ru/2b7e¢9510
[TonoxeHne MeTaioB B
[leproauueckoii cUCTEME XUMUYECKHIX
95 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS Bubmmorexa LIOK
10.03.2025 | https://m.edsoo.ru/9839c16c
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
96 O6mue dpuznyeckue cBOMCTBa bubnunoreka [JOK
MeTauioB. [I[puMeHeHre MeTalioB B 10.03.2025 | https://m.edsoo.ru/51dac9d3
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OBITY M TEXHUKE

97

Crnasel MmetasuioB. Kopposust
METaJJIOB

12.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/42b872e3

98

Pemenne 3aaa4 pa3jIMYHbIX THUIIOB:
pacueTsl Macchl (00beMa, KOJTMYECTBa
BEILECTBA) MIPOJIYKTA PEAKIUH, €CIIU
OJIHO M3 BEILIECTB JaHO B BUJIE
pacTBopa C ONpeIeTI€HHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA.

12.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/e3de37b6

99

DIEKTPOXUMHUYECKUH Pl HAPSKEHUN
MeTaiioB. O0miue crnocoob
MOJIy4YEHUS] METAIIJIOB

15.03.2025

bubmoreka [IOK
https://m.edsoo.ru/94eb377a

100

OO6mras xapakTepucTuka MeTayioB [A-
rpynmnsl [leproandeckoi cucTemMbl
XUMHUUYECKHUX AeMeHTOB. HaTpuii u
KaJuii: mojyyeHue, pusndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

15.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/el2c26b3

101

OO01as XxapakTepuCcTUKa METaNIOB

[ HA-rpynms [Tepruoanyueckoit cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u
KaJbIUi: IoNy4eHue, pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

19.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/7c3e49c0

102

OKCI/I,[[LI " NCPOKCUBI HATPUA U KaJIUs

19.03.2025

103

JKEcTKOCTh BOIBI M CIIOCOOEI €8
yYCTpaHEHUS

22.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/c74bfae9
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AJtoMuHU: oTyyeHune, Gu3nvIecKre

bubmuoreka [JOK

104 Y XUMUYECKHE CBONCTBA, TPUMEHEHHE 22.03.2025 | https://m.edso0.ru/0e79b266
AmoTepHBIC CBOWCTBA OKCHJIA U
105 TUAPOKCHUIA ATFOMUHMS, bubnuorexa [JOK
TUAPOKCOKOMILIEKCHI aJTFOMUHHUS, X 04.04.2025 | https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
106 KoMIuiekcHbIe COeTMHEHNS ATFOMUHUSA 04.04.2025
Pemenue 3a1a4 pa3IunIHBIX THTIOB 110
107 teme: Metaiibl- |-111 rpymmer A- 05.04.2025
MTOATPYIIIBI
108 Pacno3naBaHre KaTHOHOB 05.04.2025
[Ipaktuueckas padota Ne 7. Permenue
109 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME bubmorexa LOK
09.04.2025 | https://m.edsoo.ru/27a4af43
"Metaiuibl TJIaBHBIX OATpynm"”
OO0mmas XxapakTepUCTHKA METaNIOB
110 no6ounbIX nmoarpymm (b-rpyri) bubmuoreka [JOK
[Tepuoaudeckoit cucTeMbl 09.04.2025 | https://m.edso0.ru/610d7431
XUMHUYECKUX DJIEMEHTOB
111 OCcoOEHHOCTH CTPOCHHS aTOMOB
METaJJIOB TOOOYHBIX HOATPYIII 12.04.2025
dusnuecKknue 1 XUMHUYECKHE CBOMCTBA
112 XpOMa U €ro COSAMHEHUH, UX bubmorexa [IOK
’ 12.04.2025 | https://m.edsoo.ru/9911bef3
MIpUMEHEHHE
Baxwuermune coenMHEHNsI Maprasiia.
113 Ilepmanranar kanusi, ero bubmorexa LIOK
; 16.04.2025 | https://m.eds0o.ru/039d69c8

OKHCIUTENbHBIC CBOMCTBA
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OKHUCIINTEIBLHBIE CBOMCTBA COJIEH

114 i
XpoMa ¥ MapraHIiia B BBICIICH CTETICHN 16.04.2025
OKHUCJICHUS
DU3NYECKUE U XUMUYECKUE CBOMCTBA
115 xKene3a u ero coeauHeHui. [lomyuenue brbmmorexa LOK
A oA 19.04.2025 | https://m.edsoo.ru/1b7f8741
Y IPAUMEHEHHUE CIUIABOB XKelle3a
DU3NYECKUE U XUMUYECKUE CBOMCTBA
116 MEIN U €€ COeNUHEHNN, UX bubnmorexa LOK
’ 19.04.2025 | https://m.edsoo.ru/2bc0f54
MIPUMCHCHHE
117 DU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
IUHKA 23.04.2025 | https://m.edsoo.ru/b1f2beal
11 K
8 OMIUIEKCHBIE COETMHEHUS [IMHKA 93.04.2025
Oxcupl ¥ TUIPOKCH]IBI METAIIIOB
119 0
1o ?‘IHI)IX MOATPYIII, 3aBUCUMOCTh HX 96.04.2025
CBOMCTB OT CTETIEHU OKHCIICHUSI.
[Ipaktuueckas padota Ne 8. Permenue
120 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmorexa HOK
" P 8 " 26.04.2025 | https://m.edsoo.ru/a6e352ea
Mertasibl TOOOYHBIX MOATPYIII
121 Pemenue 3a1a4 pa3auyHbIX TUIOB 1O bubnuoreka [JOK
TeMe: MeTaJlJIbl TOOOYHBIX HOTPYIII 30.04.2025 | https://m.edsoo.ru/a8h83d83
0606
122 | wsysenioro warepuaa o teve Bitbmiorera LIOK
" i " P 30.04.2025 | https://m.edso0.ru/e91fe975
Metannst
123 KonTtponrHas padota Ne 8 o teme bubnuoreka [IOK
"Meramibr" 03.05.2025 | https://m.edsoo.ru/83f63ea3
124 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIUS OMIHNOOK 03.05.2025 | https://m.edsoo.ru/9ebff2fd
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Pacuyersl 00bEMHBIX OTHOLLIEHUN Ta30B

125 IIPY XUMUYECKUX PEAKLIMX - 07.05.2025
pacueTHbIe 3a/1a91
Pacuetsr maccoBoit i 00beMHOM
126 JIOJIM BBIXO/1a TIPOJIyKTA PEAKLIUHU OT
TEOPETHUYECKH BO3MOKHOTO- 07.05.2025
pacueTHbIE 3a/1aUH.
197 [Ipomexyrounas aTTecTarus.
KonTtposnsHas padota Ne 9 10.05.2025
Poxp xumuu B o0ecrieueHun
128 YCTOMYMBOTO pPa3BUTHUS YEIOBEYECTBA. bubnuoreka [IOK
[ToHsiTHE 0 HAYYHBIX METOIaX 10.05.2025 | https://m.edsoo.ru/080felf0
WCCIIEZIOBaHUS BEIIIECTB
Hayunble npuHIMIBI OpraHu3aiu
129 XUMHUYECKOTO MPOU3BOJICTBA. bubnuoreka [IOK
[TpombItieHHBIE CTIOCOOBI TTOJTYUCHUS 14.05.2025 | https://m.edsoo.ru/2e45a44f
Ba)KHEHIINX BEIIECTB
XUMHYeCcKOe 3arpsi3HeHne
130 OKPYXKaIOIEel Cpeibl U ero bubmorexa HOK
14.05.2025 | https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
131 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [JOK
JlekapcTBeHHBIE CpenCcTBa 17.05.2025 | https://m.edsoo.ru/a6552721
132 Xumus nmuiy. Pons xumun B bubmuoreka [JOK
o0ecreueHnu MUIeBON 0€30IIaCHOCTH 17.05.2025 | https://m.edsoo.ru/1f7b5bd2
133 KocMmernueckue u napgromepHbie bubnuoreka [JOK
cpenctBa. beiToBast Xxumus 21.05.2025 | https://m.edsoo.ru/da42d5a9
134 XuMus B CTpOUTENBCTBE. BaxkHeimue bubnuoreka [IOK
CTPOUTEINIBHBIE U KOHCTPYKIIMOHHbIE 21.05.2025 | https://m.eds00.ru/61e69003
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MaTtepuabl

XHMHS B CEJILCKOM XO3SIUCTBE.

135 0 1 bubmmoreka [{OK
PTAHITHECKUE H MIHCPAILHEIC 24.05.2025 |  https://m.edsoo.ru/fd39587d
ynoOpeHus
- CI/ICTGI:/[aTI/BaIII/IfI ;I/I 00001IeHne . BuGmorexa [IOK
SHATHHTIO TEME: MCTOMB TIO3HAHHA 24.05.2025 | https://m.edsoo.ru/db979¢c70
XUMHUU. XI/IMI/I?[ " )KU3Hb.
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O6miecTBo ¢ orpaHn4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGmiecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenbeTBo

«HpOCBGIIIGHI/IG»

https://vk.com/wall-215213007_54

METOANYECKHUE MATEPHAJIBI 1JIA YYUUTEJIA
https://vk.com/wall-215213007 54

3amaunuk 1o xumuu 10 kimacc uznarenbekuii neHTp " Benrana - I'pad",2012
3amaunuk 1o xumuu 11 kmacc " Benrana-I'pad" 2014

Tunsl xumudeckux 3ama4d u crocoObl ux pemenus .M. HoBommunckuit, H.C.

Hosommuuckas 8-11 kiacest " Pycckoe cnoBo" , 2014

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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