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MOSCHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(DOIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
@epnepanuu Ha niepuo a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npouiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYuTh O0OIIEC00Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyYEeHHS B OpraHu3alusX MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTLINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOIIMMHU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIECTENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTOpol oOecrneynBaeT
MOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHHIO COMEPKATEILHONH OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJarommxcs B
paMKax MTOrOBOW arrectaliud B (OpMe €AUHOrO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX Mpoduieil, mnpexycMaTpuBacT
pacnpeneneHue W CTPYKTYPHUPOBAaHHME €ro I0 KJaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMme MO XHUMHUH TMPEayCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHus. 3a TmpeaeraMd  yCTAHOBJICHHOW MPOTPAaMMON IO  XUMUU
00s13aTenbHON (MHBAaPUAHTHOM) COCTAaBISIOLICH colep)kaHusa y4eOHOTO IMpeamMera
«XuMus» OCTaéTcs BO3MOXHOCTb BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTalloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYyUHBIX U
XUMHYECKHUX JUCUUIUIMH B By3aX U OpraHM3alUsaX CpelHero npodecCuOHaIbHOTO
oOpazoBanusi. B 9Tol CBsI3u H3ydeHHE TpeAMeTa «XHUMHSI» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
00Oy4YeHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOLIETrO MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHUs B OpraHu3alusx npodeccuonaapHoro odpasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBbHON MPOrpaMMBbl CpeaHero ooOIero oOpa3oBaHUs
U3ydeHUEe TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelleHHe 3aaad



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOILIEMHTEIUIEKTYaIbHBIX YMEHHMH, YMEHUH palMoOHAIM3alMi Y4eOHOrO Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEKIUCIUILUTMHAPHBIN,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpezgenennu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEPXKaHMUSI 3THX KYpCOB B IporpamMMmMe IO XHMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUECHUS IIPEIAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3Y4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TOJydyaeT ONpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs Ipeamera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJeMEHTaxX W CBOMCTBaX MX COCIMHEHHMH Ha OCHOBE PACUIMPEHUs] U yriayOJaeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIUN, PACCMATPUBAEMBIX C TOYKH 3PCHHSI XUMUUECKOU KUHETHUKU
U TepMOJAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasupyeTrcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHUS YHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpeACTaBICHUN 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoil XMMHUHU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000€ BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKITuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUEHUS I KJIAaCCOB ONpeaeaéHHOro npodus (TJ1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYeckoro mpoduius 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuana mo oomie xumun. [lpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPaHEHHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro mpoduisi 60BN YIAeIbHBIA BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM cilydae mpenocTaBisieTCss  BO3MOXKHOCTb il Oosee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA IPAKTHYECKOT0 IPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMus» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMU, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajaueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MNPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YIrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
0o0ecreYeHny PalMoOHAILHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAHHM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB WM TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM, ~ HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHs XMUMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImxX
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU i1 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO peIIieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UINI YKOJOTUYECKON 0€30IaCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  mepepaboTKoM
BCILICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPUOOpPETeHHs] YMEHHM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON ESATEIBHOCTH U IMTOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsSD Ha  yrayOJEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTHU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTICIITHOM TPO(ECCHOHATBLHON U O0IIECTBEHHOW ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJIOTHYECKOM JIEATEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdimiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B HeIemI0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHUsX. Tumbl rUOpUAM3aIMU ATOMHBIX OpOuTasIen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM pajaukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenetHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAS.
DOneKkTpoHHbIE YQPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBIH 3 HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
dbyHkunoHanasHOM rpymnme. ['omonorus. I'omonoruueckue psiabl. Cucremarrnueckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHWE ¢ oOpa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBiaeHue, OOyrIMBaHHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'oMoniornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNEruApUpOBaHus, IUKIN3ALUHU, TMPOJIN3a, KPEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AalKEHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOVHOW CBSI3M, MOJHUMEpU3aluu U OKucieHus. [IpaBuino MapkOBHHMKOBA.
KauecTtBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTanei yriepona. @u3anyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AIIKWHOB, HMEIOIUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBs3b. CIIOCOOBI MONTY4YEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMeIlleHUsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOJIyYeHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi yronas U mpoAyKThl ero nepepadotku. CrnocoObl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wwENound. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJloreHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YyIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEIIECTBAX, IMOJYyYECHHE STHIIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoJHBIE CBSI3M MEXIY MOJEKYJIaMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEAaKUUU 3aMEIICHHs, JETUAPATALHMH, OKHUCICHHS,
B3aUMOJICCTBHE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpPraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCIOTaMH, KA4eCTBEHHAs peakUus HAa MHOTOAaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIAPOKCOTPYIIIBI U
OeHzonpHOrO sAapa. dusmueckue cBoicTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX



cBoiictB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crnioco0ObI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE allbJIEeru0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICMHOBAA, JUHOJEBAS,
NuHONeH08as KUcnoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OO61mas xapakrepuctuka yriaeoaoB. Knaccudukaius yrieBojgos (MOHO-, Tu-
U rnoJucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HAXOXAEHUE B mpupone. PoTOCHUHTES.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIOMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMmeHeHue TIIIOKO3bl, €€
3HAYECHUE B KU3HEAECATEIbHOCTH OpraHu3Ma. /[ucaxapuasl: caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBNIMBaKOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
JIMKOT€H M 1esunoiio3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalla, IJIMKOT€Ha H
HEeJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAs PEakuus C HOJOM. XHUMHUYECKHE
CBOMCTBa LIEJUTIOJIO3bI: TUJIPOJIU3, MOJydyeHue 3(pupoB netonao3sl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ TuapokcuaoMm menu(Il), BzanmoneicTBue
KpaxMaJjia ¢ MOJIOM, PEUICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIE KUCIOTHI. ClI0KHBIE YPUPHI.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUe MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIC peakiui Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEACTaBUTENH O
AMUHOKHUCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIusl TMOJMKOHACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak mnpupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30Tcoaepxaliue OPTraHUYECKUe COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPONIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noudTUICHTepedTanaT). Y TUIU3alus 1 nepepadoTka MmiaacTyKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HUX MpPEBpallleHU:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHbIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MojekymsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHMYECKOr0 COCIMHEHHS Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YIJICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siaep. XUMudeckuid anemeHt. M3oronsl. CTtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaiys XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpoHHbIE KOHPUTYpALlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJIEKTPOOTPULIATETBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproaudeckoil CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBszu. BogoponHas CBs3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THUIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIlMH pPaCcTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsle n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakiuii B HEOPraHMYECKOH U OpPraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPIUM MPU XUMUYECKUX peakuusax. TernoBble 3QpPeKTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kaTalius3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomopoaneiii nokaszarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIAUTENM U BOCCTAHOBUTENHU. MeETOJ 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIIMYECKUX PELIETOK, IIPOBEACHUE PEAKLIUi HOHHOIO OOMEHa, OIIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMS HEMETAJUIOB (Ha NPUMEPE KUCIOPOJa, CEpPhI,
docdopa u yriaepona).

Bonopon. Ilonydenue, ¢usnueckue M XMMUYECKHE CBOMCTBA: PEAKLMH C
METaUlaMM M HEMETaJllaMH, BOCCTAHOBMUTEJIBHBIE CBOMCTBA. [ 'Mapuusl
TomIvBHBIE AJIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxHenne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHble M IPOMBIIIIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[ppuMeHeHne rajJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHHS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4YeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
yInoOpeHwusl.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
@u3nyeckue M XUMHUYECKHME CBOWCTBA TNPOCTHIX BELIECTB, OOPa30BAHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciotra u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (Gu3nuecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBoricTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii u KaJblMii: moiydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, Pu3ndeckne 1 XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CHCTEMbI XUMUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nyecKkue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuasl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHue xemesa
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydyeHrne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHUCTBUE THUIAPOKCUIOB AIOMUHHUS U IUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coeauHeHUsD», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble IpuHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOICTBA. [[pombIlLIeHHBIE
CIoCOObI MOMYyYEHHUS] BAXKHEHUIITNX BELIECTB (Ha MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KUCIOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYUYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIEBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30IacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU
JKU3HH.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl a1 31eKTpoHUKH. HaHOTeXHOMOT M.

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B PacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(UKAIMS, MEPUOANIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kiaeTka, opraHusM, dKocucTeMa, ouocdepa, MmeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pPECYpCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHualbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dbapmareBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJaMM H HOPMaMu T[IOBEJICHHUS, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKU3HCHHBIC TITaHBbI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh ONBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aii o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyJarouuxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCITUTAHUSA:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUIMTEIIBHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTUKOB;



MHTEpECa M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI MOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEHM 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pHU3MUYECKOMYy U
IICUXUYECKOMY 3/10POBBIO;

coONIoAeHMsT TpaBWJl OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHWH NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1IE€JIECOO0PA3HOTO OTHOILIEHUS K MNPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIB30BAHMS JOCTIDKCHHM XUMUHU IS
peleHns BONpOCOB PalMOHAIBHOIO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOHW pOJH B
CO3JJaHUM HOBOM 0a3bl MaTEPHAIBHOW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHEIIHOTO TPYy/a U HKOJIOTHYECKH KOM(MDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro MUpa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJIbI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpoPpecCuoHAIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)KaroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/JaBas MapaMeTphl M KPUTEPUU WX
TOCTHKEHHUSI, COOTHOCHTD PE3YNIbTAThI JEATEIHHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHWS ¥ KPHUTEPUH I KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS WCIIOIB3yeMbIe B XUMHH CUMBOJIUYECCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaKknuu — TPU PEHICHUH Y4YEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XMMUYECKHX
pEeaKuunii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOH
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpPMALMK, HEOOXOJUMOW Uil BBIMOJHEHHS Y4eOHBIX 3ajaad
OIPEIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON wuH(pOpMaIel: MPUMEHATh MEXNpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaI0ora W/ M
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJTHCHHU A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICIOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, peaau3alui y4eOHOTro IpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIIMIOJIHEHUHM YYEOHBIX W HCCIENIOBAaTEeIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M NPUMEHEHUIO 3HAHWU B PA3IUYHBIX Y4eOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIPpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUM: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U pPalMOHAIBHOTO
MPUPOOTOIL30BaHNsI, B (OPMHUPOBAHUM MHPOBO33PECHUS W OOIIEH KyJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAM3aluus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpylma, paaukad, CTPYKTYpHBIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasi), H30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- W a30TCOAEpKAINEe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUUYECKUX SIBIICHU; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUM aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTbl, opuentanTsl [ u Il pona);
dbakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEUINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUIAX  XUMHUYECKOTrO
MPOU3BOJICTBA (HA IpUMEpPE MPOU3BOJICTBA METAHOJIA, TEpepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBIIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WILTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIACcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJIUIIEPUH,
STUJICHTJIMKOJb, (peHon, dopmaabaerua, aneTaibIeruj, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, ajlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYECKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JIKWHOB, apPOMATHYECKUX YIJIEBOJOPOJIOB, CIUPTOB, albIAETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JIH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HUMH  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepaboTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUIO, BBISIBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS 1O OPTraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEJCTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKou
BEILIECTB, UCMOJIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYYEHUE U U3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHOro OoOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ01aTh MpaBUiIa HKOJOTHYECKU I11€I€CO00pa3HOro MOBEJAEHUsI B ObITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBBIE OpPraHU3MBI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJIbTypbl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, DJICKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, TUOpuau3alvs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJIHAs),
KpUCTaJUIMYECKasg peIIETKa, XUMHUYECKash pPeakius, pacTBOpP, DICKTPOJIMUTHI,
HERJIEKTPOJUTHI, D3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUALINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOW d]dekT
XUMHUYECKON peaKIuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU IUCCOLMAIUHU, MEePUOIUIECKUIMN
3akoH /.M. MeHeneeBa, 3aKOH COXpaHEHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpAaIEHUs] SHEPTUU NPU XMMHUUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JieXKale B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBpPEMEHHBIC
MPEJICTAaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peaKkiuii, TEPMOAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BAXKHEHINMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M NMPAKTHUCCKOU
JNEATCIbHOCTH  4YeJIOBEKa, OOIMMX  HAyYHBIX  IPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONHMCAaHUKM HEOPTAaHUYECKUX BEUIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENIEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIMHEHHSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEImETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacCTHIO Karajiu3aropa u
JIPYTHUE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUUECKOr0 3aKoHa /.
W. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl MOHSITUSI
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coequHeHMH 1o Inepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr /J[. .
MenpneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa MHYTEM COCTABJICHHS WX IMOJHBIX U
COKPAaIllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



c(OpMHUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3zehcTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbId U MBICIECHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHHM, WMEIOIMUX MECTO B TPUPOJE,
NPAKTHUUECKOH IEATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMSDY;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTeliss PacTBOPOB KUCIOT W IIEJOYeh C
U3BECTHOM CTEMEeHbIO0 IUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakUuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3afa4 1o Temam «Metamwtely u  «Hemeramts») ¢
coOJr0/IeHreM MpaBuil O€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QoOpMyIHpOBaTH 1€Jb UCCIENOBaHUSA, IMPEACTABIAThH B
paznuyHOi (opMe pe3yabTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIFOIATh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMHU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 IMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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5.1 BricokoMoneKysipHbIE COEAUHEHUS 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 |
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 19 1 3
Hroro no pazneny 39
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Hewmeramis: 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeTtoabl O3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC YTIJIYBJIEHHBIA YPOBEHb

KoandyecTBO 9acoB

Ne ara DJIeKTPOHHBIE U (POBbIE
Tema ypoka Bee A p dp
n/n o o H3yYeHUst o0pa3oBaTejbHbIE Pecypchl
ro ¢35 £3
L e gz e
= S «®
2 2 3 &
[TpeamMeT n 3HaUEeHNE OPraHUYECKOW XUMHH, PEACTABICHUE O .
1 Pedt P e 1 04.09.2024 http://school-collection.edu.ru/
MHOT000pa3uy OpPraHuueCKUX COCAMHEHUI
) DJIeKTPOHHOE CTPOCHHE aTOMa yriepoza (OCHOBHOE U BO30YKAEHHOE | 06.09.2024 Poccuiickas anekTpoHHas KO
cocTosiHUs). BaneHTHBIC BO3MOKHOCTH aTOMa yriiepoaa T https://mail.ru/search?t
XuMu4ecKast CBsI3b B OPraHMYECKUX COSIUHEHUsIX. MeXaHU3Mbl .
3 P N . 1 08.09.2024 http://school-collection.edu.ru/
00pa3zoBaHus KOBAJICHTHOH CBS3H, CIIOCOOBI pa3phiBa CBs3eH
4 Teopus cTpoenus opranmdecknx coennaeanii A. M. Bytieposa 1 11.09.2024 http://school-collection.edu.ru/
5 Bunas! nsoMepuu: CTpyKTypHasi, IpOCTPaHCTBEHHAsl. DIEKTPOHHBIE | 13.09.2024 Kypnan "Xumust u XKusns - XXI Bex"
3¢ PEKTH B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUH o http://www.hij.ru/
[peacraBnenne o KIacCUPUKALMK M CUCTEMATHYECKasi HOMEHKIIATYpa .
6 pea Quxau P 1 15.09.2024 http://school-collection.edu.ru/
(IUPAC) oprann4eckux BemIecTB
7 Krnaccudukamms peakiuii B opraHM4ecKoOi XUMHUH 1 18.09.2024
8 Cucrematn3anys 1 0000IIEeHNE 3HAHNI 110 TEME 1 20.09.2024
9 AJIKaHBI: TOMOJIOTHYECKHUHT psill, o0Ommas Gpopmysna, HOMEHKIIATypa U | 2.09.2024 Poccwuiickas anekTpoHHast mKoa
N30MEpusi, JJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI o https://mail.ru/search?t
10 Du3nuecKkne 1 XMMHUIECKHE CBOHCTBA aIKaHOB 1 25.09.2024 http://school-collection.edu.ru/
Haxoxxnernne ankanoB B mpupoze. CiocoOsl mOTydeHus 1
11 8 pHpoA Y 1 27.09.2024
MPUMEHEHUE aJKAHOB
[uxoankansl: o0uias popmyia, HOMEHKIATYpa U H30MEpHs,
12 0COOCHHOCTH CTPOCHHMS M XUMHUUYECKHX CBOHCTB, CIIOCOOBI ITOJTyYESHUS 1 29.09.2024 http://school-collection.edu.ru/
U IPUMEHEHHE
Pewienne pacy€THbBIX 33/1a4 Ha OINpeeIeHNE MOJIEKYIIPHOH (opMyITbI
OpPraHUYeCKOro BEIIECTBA I10 MAaCCOBBIM J0JISIM aTOMOB 3JIEMEHTOB, )
13 P » 5 1 02.10.2024 http://school-collection.edu.ru/

BXOOAIIUX B €TI0 COCTaB. CI/ICTGMaTI/I3aHI/IH n 0606H16HI/IC 3HAHUH 110
TEMEC
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AJIKCHBI: TOMOJIOTHYECKUH psif, oOmmas ¢popMyia, HOMEHKIATYpa,

Kypnan "Xumust u XKusns - XXI Bex"

14 . 4.10.2024
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIeKy. CTpyKTypHas 04.10.20 http-//www.hii.rw/
U IMC-TPaHC-U30MEPHS ATKCHOB
15 dusznveckre 1 XMMUYECKHE CBOMCTBA aikeHoB. [IpaBuio 06.10.2024 Mup xuvua http://chemistry.narod.ru/
MapkoBHHKOBa
16 Crroco0b1 TOTydeHHsI U IPUMECHEHUE aJIKCHOB 09.10.2024 http://school-collection.edu.ru/
IMpakTuyeckas padbora Ne 1 o Teme "IlonydeHue sTHIeHA U U3yUCHHE Kypnan "Xumust u XKusns - XXI Bex"
17 N 11.10.2024 ..
€ro cBOMCTB" http://www.hij.ru/
Pemenne pacuéTHBIX 33724 Ha OTIpeIeIeHNe MOJICKYIIPHOU (hOpMYJIBI Poccuiickas aineKTpoHHAas KO
18 13.10.2024 .
OpraHNUYeCKOTo BEIeCcTBa https://mail.ru/search?t
A : & .
19 JIKAJMCHBL: COIPSKEHHBIC, U30JIMPOBAHHBIC, KyMYJIUPOBAHHBIC 16.10.2024 hitp://school-collection.edu.ru/
OCOOCHHOCTH 3ICKTPOHHOTO CTPOCHUS
20 XUMUYECKUE CBOMCTBA COMPSKEHHBIX TUECHOB 18.10.2024
21 Crioco0b1 ToTydeHNs ¥ IPUMEHEHHE aJIKaINeHOB 20.10.2024
AJIKWHBI: TOMOJIOTHYECKHUH psif, o0mias popMyna, HOMEHKIATYPa,
22 AEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ, GPHU3NIEeCKHe 23.10.2024 http://school-collection.edu.ru/
CBOMCTBa
23 XuMHUYECKUE CBOMCTBA aJIKUHOB 25.10.2024 Kypat XI/H.V'II/I}I n Kzt - XXI e
http://www.hij.ru/
24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b 27.10.2024
25 Crioco0b1 TOTydeHHsI ¥ TPUMECHEHUE aJTKIHOB 06.11.2024 http://school-collection.edu.ru/
26 Pemenne 3amau: pacy€Thl 10 ypaBHEHHIO XMMHUYIECKOH PEaKIiy 08.11.2024
X "X X - XXI Bex"
27 Cucremaruszanys 1 00001IeHNE 3HAHUAN 10 TEME 10.11.2024 ypHai HI,V,HM 1 ARIBHE BeK
http://www.hij.ru/
ApEHBI: TOMOJIOTHYECKHUH psift, o0mas GopMynna, HOMEHKIATYpa.
28 DJIEeKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJI O€H3071a 1 13.11.2024 http://school-collection.edu.ru/
TOJTyoJIa, NX (PU3MYECKHE CBOMCTBRA
XK "X XK - XXI Bek"
29 XUMUYECKUE CBOMCTBA aPEHOB: PEAKITUH 3aMEIICHHUS 15.11.2024 htt}tl)l? /I;:?ww.lldll';[.lj’z/ﬂ H3Hb BeK
30 XUMIYECKUE CBOIICTBA apE€HOB: PEaKLINH NMPHCOETNHEHNS, OKACICHUE 17.11.2024 htp-//school-collection.edu.ru/
TOMOJIOTOB O€H30I1a
31 OCcO0OCHHOCTH XUMUYECKUX CBOWCTB CTUPOJIA 20.11.2024
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Pemenne pacu€THBIX 33724 Ha ONIpeIeIeHNEe MOJICKYIIPHON (hOpMYJIBI

32 22.11.2024 Mup xumun http://chemistry.narod.ru/
OpPraHUYECKOTO BEIICCTBA
33 CrocoOBbI MoTyueHHs ¥ IPUMCHEHUE apCHOB 24.11.2024 http://school-collection.edu.ru/
Kypnan "Xumust u XKusns - XXI Bex"
34 r 27.11.2024
€HeTHYeCKas CBSA3b MEXIY Pa3IMIHBIMA KJIacCaMH YTICBOAOPOIOB hitp-//www.hii.rw/
Pacué i.
35 ac4éThI IO ypaBH?HI/ISIM XUMHUYECKHX peakimit. CucreMmaTu3anus u 29.11.2004 hitp://school-collection.edu.ru/
00001ICHNE 3HAHUH 110 TeMe
Poccuiickas aneKTpoHHas HMIKOJIA
II i ras. I1 1.12.2024
36 pupoansli ra3. [lomyTHble HeTAHBIC ra3bl 0 0 hitps./mail.ru/search?t
37 KaMeHHsI# yroyib ¥ IPOAYKTHI €ro IepepaboTKi 04.12.2024
H & Bl
38 ede it criocobit e€ nepepadorici. Hpumereiie NpoAyKron 06.12.2024 http://school-collection.edu.ru/
nepepaboTku HepTH
39 I'eneTHUeCcKast CBSI3h MEXKILY Pa3IMIHBIME KJIACCAMHU YTIIEBOJOPOIOB 08.12.2024
["anoreHOnpON3BOAHEIE YTIEBOAOPOAOB: IEKTPOHHOE CTPOCHHE; Kypnan "Xumus u XKnzsp - XXI Bex”
40 11.12.2024 ..
peakuy 3aMenIeHHsI TajoreHa http://www.hij.ru/
N . B N
41 JeiicTBre menoyeii Ha raJoreHnpon3BoIHbIC. B3anMonelicTBue 13.12.2024 hitp://school-collection.edu.ru/
JIUTaJIOreHAIKAHOB C MATHUEM U [IHHKOM
Poccuiickas aineKTpoHHAas KO
42 C 6006 i "y " 15.12.2024 .
HMCTEeMAaTU3aIsl ¥ 0000IIeHIe 3HAHUH 10 pa3aery "YTIeBoJ0pOas! httos://mail ru/search?t
43 Kontponbnas pabora mo teme "YrieBogopoasr” 18.12.2024
[IpenenpHble OJHOATOMHBIC CIIUPTHL: TOMOJIOTHYSCKUH Psijl, 00IIas
44 (dopmya, CTpoeHHE MOJIEKYJI, H30MEpHsl, HOMEHKJIATypa, 20.12.2024 http://school-collection.edu.ru/
Kknaccupukanus, Gu3ndecKue CBONCTBA
XK "X XK - XXI Bek"
45 XUMUYECKUE CBOMCTBA MPENETbHBIX OJHOATOMHBIX CITHPTOB 22.12.2024 ypHai mlv.m;{ 1 ARSHD BeK
http://www.hij.ru/
46 Crioco0bI TOTydeHHs ¥ TPUMEHEHHE OTHOATOMHBIX CTIHPTOB 25.12.2024 Mup xumun http://chemistry.narod.ru/
[IpocTeie 3¢upbl: HOMEHKIATYpa ¥ H30MEpHsi, 0COOCHHOCTH Poccuiickas anekTpoHHas MIKOJIA
47 N 27.12.2024 .
(pM3HYECKUX U XUMHUYECKHX CBOWCTB https://mail.ru/search?t
43 MHOTroaTOMHBIE CITUPTHI: 3Tnne1jrnm<onb U TJIMILEPHH, UX 29.12.2004
(u3nYecKue U XMMUYECKUE CBOWCTBA
49 Crioco0bI ToTydeHHs 1 IPUMEHEHHE MHOTOATOMHBIX CITHPTOB 10.01.2025 http://school-collection.edu.ru/
50 ®DeHOM: CTPOCHNE MOJIEKYIIBL, (PU3NIecKre CBOHCTBA. TOKCHYHOCTD 12.01.2025 Kypnan "Xumus u XKnzsp - XXI Bek"
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(denoma

http://www.hij.ru/

Poccuiickas QJICKTPOHHAs IIKOJa

51 X i 15.01.2025
MMHUYECKHE CBOICTBaA (heHOIa hitps://mail.rw/search?t

52 Crioco0b1 TosTydeHus ¥ IpuMeHeHne GeHona 17.01.2025

53 HpaK"’lzI/I‘{eCKaH pabora Ne "2. Pemrenue sxcrieprMeHTATBHBIX 32124 TI0 19.01.2025 hitp://school-collection.edu.ru/
Teme "CrupThl ¥ PEeHOITBI

54 Cucremarusanus u 0000IICHUE 3HAHU 110 TeMe 22.01.2025
AnbIerupl ¥ KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHIITEHOU .

55 TIbI; TOMOJIOTHYECKHE PAABI, 00mIast popmyra, n3oMepus u 24.01.2025 Poccniicias snexTponHas mkona
FPYIIE, PAREL, pMyIa, p T https://mail.ru/search?t
HOMEHKJIaTypa
AJbIeruapl ¥ KeTOHbI: (PU3NUECKHe CBOMCTBA; peakLuy Kypnan "Xumust u XKuzns - XXI Bex"

56 26.01.2025 ..

MIPUCOETUHEHUS http://www.hij.ru/

57 Peaknuu oKMCICHHUS W KaYE€CTBEHHBIC PEAKITUH abJICTHIOB U KETOHOB 29.01.2025 Mup xumun http://chemistry.narod.ru/

58 CrocoObI MOTyYeHHs albJICTUI0B U KETOHOB 31.01.2025

59 OIHOOCHOBHBIE TIPE/IeNTbHBIE KapOOHOBBIE KUCIOTHI, 0COOCHHOCTH 02.02.2025 htp-//school-collection.edu.ru/
CTPOCHHUS UX MOJIEKYIT
W3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, X (U3HYECKUE Kypnan "Xumust u XKusns - XXI Bex"

60 N 05.02.2025 ..

CBOMCTBa http://www.hij.ru/

61 XUMIYECKUE CBOICTBA MPEACTHHBIX OJHOOCHOBHBIX KapOOHOBBIX 07.02.2025 htp-//school-collection.edu.ru/
KHCJIOT
Oco0OCHHOCTU CBOWCTB MypaBbUHON KUCIOTHL. MHOTOOOpa3ue Poccuiickas anekTpoHHas LIKOJIA

62 09.02.2025 .

KapOOHOBBIX KHUCJIOT https://mail.ru/search?t
Oco6 HCTB:
COOCHHOCTH CBOWCTB: HETIPEIEIbHBIX W ApOMAaTHYCCKUX Kypran "Xnis w Ksib - XXT per”

63 KapOOHOBBIX, AMKAPOOHOBBIX, THAPOKCHUKAPOOHOBBIX KHCIIOT. 12.02.2025 ..

http://www.hij.ru/
[IpencraBuTeNn BHICIIAX KAPOOHOBBIX KUCIOT

64 [ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT 14.02.2025

65 CrocoObI MoTyYeHHsI ¥ IPUMEHEHUE KapOOHOBBIX KHUCIIOT 16.02.2025 http://school-collection.edu.ru/
CrnoxHble 3(UpPEI: TOMOJIOTHYECKUH psif, o0mas popMyna, H30MepHs Kypnan "Xumus u XKnzsp - XXI Bex”

66 19.02.2025 ..

1 HOMEHKJIATypa http://www.hij.ru/
67 Dusndyeckre 1 XUMUIECKHE CBOWCTBA YPUPOB 21.02.2025
68 Pemenune pacu€THBIX 33/1a4: 10 YpaBHCHUIO XMMHYCCKON PEaKIUK, Ha 3.02.2005 hitp://school-collection.edu.ru/

OIIPEACICHUC MOJICKyJIHpHOﬁ (bOpMyJ'II)I OPraHn4eCKOro BCIICCTBA
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[Ipaktudeckas padora Ne 3. Pemenue skciepuMeHTATBHBIX 337149 110

Poccuiickas aneKTpoHHAas MIKOJIA

69 teme "KapOoHoBbIe KUCTOTHL. CII0XKHBIC dPHUPHI" 26.02.2025 https://mail.ru/search?t

70 JKupsr: ctpocHHe, PU3UUCCKUE U XUMUYECKUE CBOMCTBA (TUAPOIIH3) 28.02.2025 EZ;ZP;EI;TIH rz?::;izg?aﬂ o

71 OCOOCHHOCTY CBOWCTB JKUPOB, COICPIKAIIUX OCTATKU HEMPEICTbHBIX 01.03.2025 hitp://school-collection.edu.ru/
JKUPHBIX KUCIOT. JKUpBI B Ipupojie

7 MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JICHCTBHE. 04.03.2025 Kypnan "Xumus u XKnzsp - XXI Bek”
[TonsaTue o cuaTeTHYeCKUX MOromux cpeactrax (CMC) http://www.hij.ru/

7 I'eHeTHYeCKast CBS3b YIIICBOIOPOIOB U KHCIOPOACOACPKAIINX 06.03.2025 Poccuiickas 37eKTpOHHAS IIKOJIA
OpraHMYeCKUX BEIECTB https://mail.ru/search?t

74 PacuéTel 0 ypaBHEHHSAM XUMHYECKUX PEAKIINI 08.03.2025

75 Cucrematn3anys ¥ 0000IIEeHNE 3HAHNI 110 TEME 11.03.2025

76 OO0mras xapakTepUCTHKA YTIEBOIOB M KJIaCCH()HUKAIINS YTIICBOJOB 13.03.2025 Kypnan "Xumus u XKnzsp - XXI Bek"
(MOHO-, T~ ¥ TIOJTUCaXapHIbl) http://www.hij.ru/

77 MoHocaxapusl: pU3NYECKUE CBOHCTBA M HAXO0XKJICHUE B IPUPO/IE 15.03.2025 http://school-collection.edu.ru/

78 [IpuMeHeHHE TIIOKO3BI, €€ 3HAYCHUE B XKU3HECATCIBHOCTH 18.03.2025 Mitp xusn hitp://chemistry.narod.ru/
OopraHusmMa

79 Jucaxapuabl: caxapo3a, MajbTo3a U JakTo3a. Haxoxxnenue B npupoze 20.03.2025 Poccuiickas s5eKTpoHHas LIKoJIa
U IPUMEHEHHE INCaxapHIoB https://mail.ru/search?t

20 [onmucaxapuabl: cTpoeHHE MaKpOMOJIEKY, GPU3NIEeCKre 1 22 03.2025 Kypnan "Xumus u XKnzsp - XXI Bex”
XUMHUYECKHE CBOMCTBA, TPUMECHECHHE http://www.hij.ru/

81 [TonsaTne 06 NCKYyCCTBEHHBIX BOJIOKHAX 01.04.2025

0 Pemienne pacueTHBIX 33124 Ha ONPEJICIICHIE 0K BBIXO/[a MPOIYKTa 03.04.2005 hitp://school-collection.edu.ru/
PEaKIMK OT TEOPETUUCCKU BO3MOKHOTO

83 Cucremarusaiys 1 0000IICHIE 3HAHUI O pa3ieity 05.04.2025 Mup xumun http://chemistry.narod.ru/

%4 KOHTpOHBHa:I pabota o Teme "Kucnopoacoaepxkaiiiue opraHndecKue 08.04.2025 Kypnan "XI/II.V'II/I}I u XXuzsp - XXI Bex"
COCTMHEHUS http://www.hij.ru/

85 AMHHBL: IIACCHPURALLIA, CTPOCHHE MOEKYIL, 00LLAs popMmya, 10.04.2025 http://school-collection.edu.ru/
H30MEpUsl, HOMEHKJIATypa u (PU3NYECKHUE CBOWCTBA

86 XUMUYECKUE CBOMCTBA aT(PaTHIECKUX AMHUHOB 12.04.2025

%7 AHWIVH: CTPOCHNE aHWINHA, 0COOCHHOCTH XUMHUIECKIX CBOHCTB 15.04.2025 Poccuiickas aneKkTpoHHas HMIKOJIA

aHHuJInHa

https://mail.ru/search?t
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Kypnan "Xumus u XKnzsp - XXI Bex”

88 Crioco0bI MoJTyYeHHsI ¥ IPUMCHEHUE anu(paTHIeCKUX aMUHOB 1 17.04.2025 ..
i P ¢ http://www.hij.ru/
AMMHOKHCIIOTBHI: HOMEHKJIATYpa U nu3oMepusi, Gu3nuecKue CBOCTBa. .
89 P pu, 1 19.04.2025 http://school-collection.edu.ru/
OT/eibHbIe IPEACTABUTEIH (L-AMUHOKUCIIOT
90 XuMUYecKre CBONCTBa aMHHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAYCHUE | 22 042005 Poccuiickas 37eKTpOHHAS IIKOJIA
aMHHOKHCIIOT. CHHTE3 U THIPOJIU3 MENTH/IOB o https://mail.ru/search?t
Kypnan "Xumus u XKnzsp - XXI Bek”
91 Benku kak IpUPOIHBIE TOJUMEDPDI; CTPYKTYPhI OSIKOB 1 24.04.2025 ..
PHPOA PEL CIPYKIYP http://www.hij.ru/
92 XuMmudeckue CBOMCTBa OEITKOB 1 26.04.2025
A3oTCcoepKaIIre TeTePOIMKINICCKUe coeiuHeHus. HyknenHoBbie )
93 Aeprati POt A Y 1 29.04.2025 http://school-collection.edu.ru/
KHCJIOTBI: COCTaB, CTPOCHUE W OHOJIOTUYECKast POJIb
94 [Ipaktudeckas padora Ne 4. Pemenue skciepuMeHTATBHBIX 337149 110 | 03.05.2025 Poccuiickas aneKkTpoHHAas HMIKOJIA
TeMme "A30TcoiepKaNUe OPraHuICCKUE COSAMHCHHS" o https://mail.ru/search?t
95 [IpakTudeckas padora Ne 5. Pemenue skciepuMeHTAIBHBIX 33149 110 | 06.05.2025 Kypnan "Xumus u XKnzsp - XXI Bex"
TeMe "Pacno3HaBaHue OPraHMYECKUX COETUHEHNN" o http://www.hij.ru/
Kontponbhas pabora o Teme "A30TcoaepKailiue OpraHnIecKue .
96 P " P Alepaatiie op 1 08.05.2025 Mup xumuu http://chemistry.narod.ru/
COCITUHCHUS
OCHOBHbBIE TIOHSTHUSI XUMUH BHICOKOMOJICKYJISIPHBIX COSTUHEHHUI 1 .
97 P 8 1 10.05.2025 http://school-collection.edu.ru/
METO/Ibl MX CHHTE3a —IOJMMEpPHU3alnsl U HOJIMKOHICHCALIUS
98 [Tnactmaccel. YTunuszauus u nepepadoTKa I1acTuka 1 13.05.2025 Mup xumun http://chemistry.narod.ru/
99 OacToMephl: HaTypalbHBIN CHHTETHYECKIE Kaydykn. Pe3nHa 1 15.05.2025 http://school-collection.edu.ru/
Bonokna: HaTypanbHbIE, UCKYyCCTBEHHbIE, cuHTeTHueckue. [lonumepsl Kypnan "Xumust u XKusns - XXI Bex"
100 1 17.05.2025 ..
CIEIHAIBHOI0 Ha3HAYECHHUS http://www.hij.ru/
[Ipaktudeckas padora Ne 6. Pemenue skciepuMeHTATBHBIX 337149 110 Poccuiickas aneKTpoHHas HMIKOJIA
101 " " 1 20.05.2025 .
Teme "Pacrmo3zHaBaHMe TIIACTMACC W BOJIOKOH https://mail.ru/search?t
O0001ICHIE ¥ CUCTEMATHU3AIMSI U3YYCHHOTO MaTepHaa Mo TeMe :
102 n HIIEYH P 1 22.05.2025 http://school-collection.edu.ru/

"BBICOKOMOJIEKYIApHBIC COeTNHEHNA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102
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11 KJTACC

KoanuyecTBo 4acoB

Ne ara DJIeKTPOHHBIE IU(POBbIE
Tema ypoka Bee A p dp
n/n z z H3yYeHUst o0pa3oBaTejbHbIE Pecypchl
ro "eg g3 £3
L O 7 ©
-] w S
4 2| 3
. Mup xumun
1 Atom. CocTaB aTOMHBIX sJIep. XUMUYECKUH 35IeMeHT. V30TOmbI 1 05.09.2024 .
http://chemistry.narod.ru/
2 CtpoeHne JIEKTPOHHBIX 000I09eK aTOMOB, KBAHTOBBIE YHCIIa 1 06.09.2024 http://school-collection.edu.ru/
Knaccudukanus XuMHU4ecKnuX 3JIEMEHTOB (s-, p-, d-, f-amemMeHThI) 1 07.09.2024
4 Pacnpenenenune 31eKTPOHOB [0 aTOMHBIM OpOHTAIISIM 1 12.09.2024 http://school-collection.edu.ru/
5 DJeKTpOHHBIE KOHPUTYPALIMK ATOMOB JJIEMEHTOB B OCHOBHOM U | 13.09.2024 Mup xuMum
BO30Y)KIEHHOM COCTOSIHUM o http://chemistry.narod.ru/
6 OneKTpOHHBIE KOHPUTYPANH HOHOB. DIIEKTPOOTPHLIATEIFHOCTh 1 14.09.2024 http://www.chemnet.ru/
[epuoanueckuii 3akon u [leproanyeckas cucreMa XUMHYECKUX
7 anemenToB [I. . MenzeneeBa, CBsI3b ¢ COBPEMEHHOI Teopueit 1 19.09.2024 http://school-collection.edu.ru/
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U .
8 00pa3yeMBIX UMH TIPOCTHIX U CIIOKHBIX BEIIECTB TI0 TPYIIIaM U 1 20.09.2024 Poccnifckas 21€KTpoHas
pasy P Pyl o mikosa https://mail.ru/search?t
repuoaamM
9 Cucremarusanys 1 0000IIeHIE 3HAHUI [0 TEME 1 21.09.2024
10 Bunet xumudeckoit cBsi3u. MexaHu3Mbl 00pa30BaHUs] KOBAJCHTHOU | 26.09.2024 Mup xumun
cBs3u. Bomopoanas cBsa3b. MexMONeKyIIpHbIe B3aNMOACHCTBIS o http://chemistry.narod.ru/
BajieHTHOCTB 1 BaJICHTHBIE BO3MOXKHOCTH aTroMoB. CBsI3b
11 9JIEKTPOHHOH CTPYKTYPBI MOJIEKYJI C MX T€OMETPUYECKIM 1 27.09.2024 http://school-collection.edu.ru/
CTPOCHHEM
[pezncraBieHns: 0 KOMIUIEKCHBIX COSAMHEHHUSIX: COCTAB U
12 P 1 28.09.2024 | http:/www.chemnet.ru/
HOMEHKJIATypa
13 BerecTBa MOJIEKYIISIPHOTO W HEMOJIEKYJISIPHOTO cTpoeHHs. Thib | 03.10.2024 Mup xumMuu
KPHCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEILECTB o http://chemistry.narod.ru/
[onsiTre o mucniepcHbIX cucteMax. [IpencraBienne o KOJJIOUIHBIX
14 P P 1 04.10.2024

pacTBopax
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Wctunanasie PacTBOPHI: HACBIIICHHBIC U HCHACBIIIICHHBIC,

15 05.10.2024 http://school-collection.edu.ru/
pacTBopuMocTh. KpucramioruapaTer
16 Cnoco0bl BEIpayKeHUs! KOHIIEHTPALUHY PacTBOPOB 10.10.2024
17 Pewrenue 3aaa4 ¢ ucnonb30BaHUEM MOHATHI "MaccoBasi 10715 11.10.2024 Poccuiickas anekTpoHHas
pacTBOpEHHOTO BemecTBa'", "MOJIsIpHast KOHIIEHTpaIus" o nIkoJia https://mail.ru/search?t
18 Krnaccudukarus u HOMEHKIaTypa HEOPTaHUIECKHAX BEIICCTB 12.10.2024 http://www.chemnet.ru/
19 Cucremaru3amys 1 0000IIeHIE 3HAHUH 110 TeMe 17.10.2024 http://school-collection.edu.ru/
KonTponsHas padora o temam "Ctpoenne aroma. [leproauaeckuii M
Up XUMUU
20 3aKkoH u [leprogndeckas cucteMa XuMu4Ieckux snemMerToB 1. 1. 18.10.2024 P .
"on R http://chemistry.narod.ru/
Menneneesa", "Crpoenue BemiectBa. MHOrooOpasue BEIecTB
Krnaccupukanus XMMUIeCKUX Peakiiii B HEOpraHUIeCKOr 1 .
N Poccuiickas 3nekTpoHHAS
21 OpraHNYeCKON XUMHUHU. 3aKOH COXPAHEHUS MACChI BEMECTB; 3aKOH 19.10.2024 .
mikona https://mail.ru/search?t
COXpaHCHHS U MPEBPAIICHUS SHEPTHH MPU XUMHUUECKUX PEaKIUIX
TemoBbie 3¢ (eKTH XUMUYECKUX peakiuid. TepMoXuMUIecKue )
22 P DAl T ep 24102024 | http://school-collection.edu.ru/
YpaBHCHHS
Brrunciienus mo ypaBHEHUSAM XUMHYECKUX PeakIuil u
23 P peardt 25.10.2024
TEPMOXUMHUYCCKUM YPABHCHUSIM
CKOPOCTh XHMHUYECKOH peaKiiid, €€ 3aBUCUMOCTD OT Pa3INIHBIX
24 P peait P 26.10.2024 http://www.chemnet.ru/
(axropos. Katanus u katann3zaTops
25 T'oMOreHHBIE U TeTePOTeHHBIC PEAKITUH 01.11.2024 http://school-collection.edu.ru/
2% [Ipakrryeckas padora Ne 1 o Teme "BinsiHue pasinaHbIX 02.11.2024 Mup xumuu
(haxTOpOB Ha CKOPOCTH XUMHYECKOI peakiuu" o http://chemistry.narod.ru/
27 OOparuMble 1 HeOOpaTUMBbIE PeaKMU. XMMUYECKOE paBHOBECHE 07.11.2024
23 IIpaktudeckas padora Ne 2 o Teme "BiusiHue pa3smiaHbIX 08.11.2024 Poccwuiickas anmekTpoHHAs
(hakTOpOB Ha MOJOKEHUE XUMHUIECKOTO PaBHOBECHS" o mIkoJia https://mail.ru/search?t
DnekTponuTndeckas aucconuanys. CUiIbHbBIC U cladbie
29 P Arecotat 09.11.2024
3eKTponuThl. CTEEHb TUCCONUAIINN
Nonnoe npousseaenune Boasl. Cpema BOIHBIX PaCTBOPOB. .
30 P . A A pedia Box P P 14.11.2024 http://school-collection.edu.ru/
Bonopoansrii mokazarens (pH) pactBopa
T'upponus coneit. Peakuuu, npoTekaromiye B pacTBopax
31 p Hi, TP He B pacteop 15112024 http://www.chemnet.ru/
3JIEKTPOIUTOB
32 IIpaktudeckas pabora Ne 3 o Teme "XUMHUUIECKUE pEaKIIUU B 16.11.2024
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pacTBOpax dJICKTPOIUTOR"

OKHCIIUTENbHO-BOCCTAHOBUTEIHLHEIC peakuuu. Baxueiinue

33 1 21.11.2024 http://school-collection.edu.ru/
OKHCJIUTEIH U BOCCTAHOBUTEIH
34 MeTo1 JIEKTPOHHOTO (3JIEKTOHHO-MOHHOTO) Oatanca 1 22.11.2024
35 DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB 1 23.11.2024
36 Pemrenue 3a1a4 pa3InIHBIX THIIOB 1 28.11.2024
37 Pemenue 3a1a4 pa3iIudHbIX TUIIOB 1 29.11.2024
18 CHCTeMa"Tmaum 1 00001meHne 3HaHuH 1Mo Teme " XuMuieckue | 30.11.2024
peakuuu
39 KonrponbsHast padorta no teme "XuMu4yeckue peakun' 1 01.12.2024 http://school-collection.edu.ru/
[Monoxxenue HemeranoB B [lepuoanueckoi cucTeMe XMMHUIECKUX M
Up XUMHA
40 anemenToB /. 1. MeHaeneeBa 1 0COOCHHOCTH CTPOCHHUS MX aTOMOB. 1 05.12.2024 P .
. http://chemistry.narod.ru/
duznyeckue CBOHCTBAa HEMETAIIIOB
41 AJLIOTPOIIHS HEMCTAILIOB (HA IPHMEPE KHCIOPOAR, Cepat, pocgopa 1 06.12.2024 http://school-collection.edu.ru/
U yriieposa)
4 Bopopon: nosiyueHue, Gu3nuecKre 1 XUMHYECKHE CBOMCTBA. | 07.12.2024 hit-//www.chemnet.ow/
T'uppunsr
43 lanorensl: HaxoX/IEHHUE B npnpi)ae, CHOCOOBI MOTyYeHHS, | 12.12.2024
(usnyecKre 1 XUMHYECKHE CBOMCTBA
r .B i .
44 AIOTCHOBOTOPO/IEL. DHEHIE KHCIOPOACOACp ALie 1 13.12.2024 http://school-collection.edu.ru/
COC/IMHEHUSI raJIOreHOB
JlabopaTopHbIE ¥ IPOMBIIIIIEHHBIE CIIOCOObI MOTY4EHHS TAJIOTEHOB. Mup xumun
45 . 1 14.12.2024 .
[IpuMeHeHHe raJloreHOB ¥ X COSANHEHUH http://chemistry.narod.ru/
46 HpaKTI/I‘I"eCKaH pa60"Ta Ne 4. Pemenue 3KcriepMMEHTANIbHBIX 3324 | 19.12.2024 http://www.chemnet.ru/
o teme "['ajgoreHsl
Kucnopon: nabopaTopHbie U MPOMBIIIICHHbBIE CIIOCOObI MOTYyUSHHUS, .
N Poccwuiickas sexTpoHHas
47 (uznueckne n xuMu4deckre cBoicTBa. O30H. [IpumeHeHne 1 20.12.2024 .
mkosia https://mail.ru/search?t
KHCJIOpPO/ia U 030Ha
48 OKCHUIBI ¥ IEPOKCHIBI 1 21.12.2024 http://school-collection.edu.ru/
49 Pemrenue 3a1a4 pa3InIHBIX THIIOB 1 26.12.2024
50 Cepa: HaXO/IeHHE B IPUPOJIE, COCOOHI ITOTydeHHs, PU3nUecKue U | 27 12,2024 hitp://www.chemnet.ru/

XHMHUYCCKHE CBOMCTBA
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51 CepoBonopon, cyms(huab 1 28.12.2024
52 Kncnovpoz[coz[epncamne coenuHeHUs cepbl. OCOOCHHOCTH CBOWCTB | 09.01.2025 hitp//www.chemnet.ru/
CEepHO#l KUCIIOTHI
1T °5.P
53 paTiiccicai pabota Ne 5. PeLICHHE OKCICPHMEHTATDHEIX 33121 1 10.01.2025 | http://school-collection.edu.ru/
o Teme "Cepa u €€ coeTuHeHUS
A30T: HaX0XKJICHHE B TIPUPOJIC, CIIOCOOBI MOTyYeHHS, (PUINICCKUC U Mup xumMuu
54 . 1 11.01.2025 .
XUMHYECKHE CBOMCTBA. AMMUAK, HUTPUABI http://chemistry.narod.ru/
55 Kncnopvoz[coz[epn(amue coeauHenus azota. OCOOEHHOCTH CBOMCTB | 16.01.2025
A30THOM KHCJIOTHI
56 [IprmMeHeHme a30Ta M €ro COeANHEHMA. A30THBIE YIOOpeHMs 1 17.01.2025 http://www.chemnet.ru/
dochop: HAXOKICHHE B IPUPOE, CIIOCOOBI MTOTYUCHUS, Poccuiickas 3nekTpoHHAs
57 N 1 18.01.2025 .
¢usnueckre u xumudeckue coiictea. Pochunst u hochun mkosia https://mail.ru/search?t
58 OKcuIbl (b(jccbopa, dhochopconepxamniye kuciroTel. Cosn | 73.01.2025
(hocdopHOH KHCITOTHI
59 Ipumenenne pochopa u ero coenuaernit. DocdopHsie yroOpeHus 1 24.01.2025 http://school-collection.edu.ru/
60 [pakrryeckas padora Ne 6. Pemenne skcriepuMeHTaIbHBIX 33/1a4 | 25.01.2005
o teme "A3ot u pocdop u ux coenuHeHU"
v : ;
61 [ICPOJ: HAXOAAICHHC B NPHPOAC, A/LIOTPOIHbIC MOAHpHKALII; 1 30.01.2025  http://school-collection.edu.ru/
(bu3nYecKre ¥ XUMHYCCKHE CBOWCTBA, TPUMCHCHHE
62 Oxcup yriepozna(ll), okcun yriepoma(IV), yronpHas KucioTa u eé | 31.01.2025 Mup XI/IMI/II/.I
coJm http://chemistry.narod.ru/
63 Pemrenue 3a1a4 pa3InIHBIX THIIOB 1 01.02.2025
K i: 0 .
64 DEMEHHIL: HAXOIMACHHE B HPHPOAE, CHOCODLL HOTYHEHIA, 1 06.02.2025  http://school-collection.edu.ru/
(bu3nvecKkre U XUMUICCKHE CBOWCTBA
65 Oxkcun kpemuusi(I1V), kpeMHUEBast KUCIOTA, CUITMKATBI 1 07.02.2025
66 [IpumeHeHre KpeMHUS 1 ero coeanHenuit. CTEKII0, ero nojay4eHue, | 08.02.2025
BUJIBI CTEKIIA
67 Pemrenue 3a1a4 pa3InIHBIX THIIOB 1 13.02.2025
68 Cucremaruzamms u 0000menune 3HaHui mo teme "Hemeramisr" 1 14.02.2025 http://school-collection.edu.ru/
69 KonTpoapHas padora o teme "Hemeramisr" 1 15.02.2025
70 AHanm3 pe3yIbTaToB KOHTPOIBHOM paboThl, KOPPEKIH OMTHOOK 1 21.02.2025 http://www.chemnet.ru/
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Tlonoxxenne metaiioB B [leproauueckoit cucteme XMMHUYECKUX

Mup xumun

71 31eMeHTOB. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0YEK 22.02.2025 .
http://chemistry.narod.ru/

aTOMOB METAJUIOB
O6uue GpuU3NIECKUe CBOWCTBA METAILIOB. IIpMMeHeHe METAIIIIOB B .

72 ¢ p 27.02.2025 http://school-collection.edu.ru/
OBITY M TEXHUKE

73 CmiaBel MeTautoB. Koppo3us Mmetamion 28.02.2025

74 Pemrenue 3a1a4 pa3InIHBIX THIIOB 29.02.2025

75 DJEeKTPOXUMHUYECKUH psiJl HanpspKeHni MeTasuioB. O0uiue crocoOs! 05.03.2005 Mup xumuu
MOTYyYCHUS METAJIIOB o http://chemistry.narod.ru/
O6mras xapakTepucTuka MeTayuioB [A-rpynms! [leproandaeckoit
CHCTEMBI XUMHUYCCKHUX dJeMeHTOB. HaTpwmii 1 Kamii: moJrydyeHue, .

76 . P Y 06.03.2025 http://school-collection.edu.ru/
(hu3nIeCcKre U XUMHYICCKHE CBOMCTBA, MPUMEHCHHE MPOCTHIX
BCIIECTB M UX COCAUHCHUI
O6mas xapakrepuctuka MeTayuioB [IA-rpymmer [leproanaeckoit

77 CUCTEMBI XMMHUUYECKUX JIEMEHTOB. Maruuii U KanbLUi: [I0JIy4eHHUE, 07.03.2025 Mup xumuu
(bu3myeckre 1 XUMAYECKHE CBOMCTBA, IPUMEHEHHE TIPOCTHIX o http://chemistry.narod.ru/
BCIIECTB M UX COCAUHCHUI

78 JK€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUS 12.03.2025 http://www.chemnet.ru/
AmoMuHUR: onyueHue, (GU3NYECKHE U XUMUUYCCKHE CBOMCTBA,

79 y ¢ 13.03.2025
MIPUMCHCHHE
AMboTepHBIE CBOMCTBA OKCHIA ¥ THAPOKCHUIA AJIFOMUHUS, .

80 borep P 14.03.2025 http://school-collection.edu.ru/
THIPOKCOKOMIUICKCHI aTFOMHHUS, UX TPUMCHCHHE

81 Pemenue 3a1a4 pa3IuuHbIX TUIIOB 19.03.2025
TIpaxtrueckas pabora Ne 7. Pemienne skciepuMeHTaIbHbIX 32124

82 baiciriecia p Ketep 20.03.2025 | hitp:/www.chemnet.ru/
o TeMe "MeTauIbl TTaBHBIX HOATPYIIIT
OO61as XxapakTepUCTUKA METaUIOB MOOOYHEIX rtoarpyr (B-rpymmn .

83 paicrep pyn (b-rpyrim) 21.03.2025 | http://school-collection.edu.ru/
Ieproanveckoii CUCTEMBI XUMHYCCKHIX 3JICMCHTOB
dusnyeckne 1 XUMAYECKHE CBOMCTBA XpOMa M €ro COCAUHEHNM, UX

84 P A 02.04.2025
MPUMCHCHHE
Baxueiinme coenuuenys mapranma. [lepManranar Kaius, ero

85 N P P 03.042025  http://www.chemnet.ru/
OKHCIIUTEIbHEIE CBOMCTBA
dusnyeckre 1 XUMAYECKIE CBOMCTBA JKeJie3a U €r0 COCAUHCHHIA. .

86 04.04.2025 http://school-collection.edu.ru/

HOHy‘iCHHC 1 IIPUMECHCHHUC CILJIaBOB XKEJI€3a
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dusnyeckre 1 XUMHYECKIE CBOMCTBA MEIH M €€ COCOIUHCHHH, NX

87 09.04.2025 http://www.chemnet.ru/
MIPUMCHCHHE
http://www.chemnet.ru/ ITopran
28 du3nvecKue U XMMUYECKHe CBOHCTBA IMHKA U €r0 COSIMHEHHMN, UX 10.04.2025 (byHAaMEHTATLHOTO
npuMeHeHue. [ MAPOKCOKOMITICKChI [IMHKA o XHMHUUYECKOT0 00pa3oBaHus
Poccun
[Ipakrryeckas padora Ne 8. Pemenne skcriepuMeHTaIbHBIX 33/1a4 .
89 " " 11.04.2025 http://school-collection.edu.ru/
o TeMe "MeTaibl TOOOYHBIX MOATPYIIIT
90 Pemrenue 3a1a4 pa3InIHBIX THIIOB 16.04.2025
http://www.chemnet.ru/ ITopran
O6o06mieHre 1 cuCTeMaTH3aIMs H3YYEHHOTO MaTepraa o TeMe (yHIaAMEHTAIBEHOTO
91 " " 17.04.2025
MeTamisl XMMHUYECKOTO 00pa3oBaHus
Poccun
92 KonrponsHas padora no teme "Mertamibt" 18.04.2025 http://school-collection.edu.ru/
Mup xumunu
93 AHaau3 pe3yabTaToB KOHTPOIBHON pabOThI, KOPPEKIIUS ONTHOOK 23.04.2025 .
pesy P P Ppeit http://chemistry.narod.ru/
94 Pous xuMum B obecrieyeHn yCTOWYHBOTO PAa3BUTHS YEIIOBEYECTBA. 24.04.2005 Poccwuiickas sexTpoHHas
ITonsATHe 0 HaAyYHBIX METOJaX UCCIEIOBAHMUS BEILECTB o mkosia https://mail.ru/search?t
http://www.chemnet.ru/ ITopran
95 Hay4Hble IPUHIMITBI OPraHU3aMA XUMUYIECKOTO TIPONU3BOJICTBA. 25.04.2025 (byHIaMEHTATLHOTO
[IpompInuIeHHBIE CTTOCOOBI ITOTYYEHUS BXKHEHITNX BEIIECTB o XMMHUYECKOTO 00pazoBaHus
Poccun
96 XUMHYECKOe 3arps3HEHHE OKPYIKAIOIEH Cpe/ibl U €ro MocIeICTBUS 30.04.2025 http://school-collection.edu.ru/
97 XuMust ¥ 3710pOBbE YenoBeka. JlekapcTBEHHBIE CpesIcTBa 02.05.2025 http://www.chemnet.ru/
Mup xumun
98 Xumust muiy. Posib xuMuun B 00ecrieueHur MUIIEeBOH Oe30MMacHOCTH 03.05.2025 P .
http://chemistry.narod.ru/
99 KocMernueckue u napdroMepHbie cpeacTBa. beiToBas XuMus 07.05.2025 http://school-collection.edu.ru/
XuMHs B CTPOUTENBCTBE. BaskHelne CTpoUTeNbHbIE U
100 P P 08.05.2025  http://www.chemnet.ru/
KOHCTPYKIIMOHHBIC MaTePHAJIbI
XuMUS B CENBCKOM X03stiicTBe. OpraHimdecKue 1 MHHEPAIHHBIE Mup xumun
101 P P 14.05.2025 i
ynoOpeHus http://chemistry.narod.ru/
102 Cucremaru3amys 1 0000IeHIe 3HAHUH 110 TeMe 16.05.2025 http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

BeenureBapuant

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

BeenureXumusi, 10 knace, yrinyOneHHbIH ypOBEHb : yYCOHHK IS
obmeoOpazoBatenbHbIX opranuzanuii / O. C. I'apuensu, Mocksa, [Ipocserenue.
Xumus, 11 knacc, yriyOJieHHbIN YPOBEHbD : yUeOHUK 7151 00111€00pa30BaTeIbHbIX
opranm3anuii / O. C. I'apuensta, Mocksa, [IpocBenienue.

JTaHHBIC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

Beenure Ennnas komeknus nudpoBsIX 00pa3oBaTeIbHBIX PECYpPCOB
http://school-collection.edu.ru/

2. 2. 2. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18
/p/page.html denepanbHbIil HEHTP HHOOPMAITMOHHO-00PA30BaTEILHBIX PECYPCOB
(®LHOP)

3. http://college.ru/himiya/ OTKpBITBIN KOJUIESK: XUMUS

4. http://www.chemnet.ru/ [Toptan dbyHIaMEHTAIBHOTO XMMUYECKOTO
obpaszoBanwus Poccun

5. http://him.1september.ru/ Bee mist yautens xumun



6. http://school-sector.relarn.ru/nsm/ Xumus ass Bcex: WIUTIOCTPUPOBAHHBIE
MaTepHabl o o0IIel, OpraHu4ecKoil 1 HeOPraHMUECKOM XUMUN

7. http://school -sector.relarn.ru/nsm/ Xumus 1151 BCeX: WILTIOCTPUPOBAHHBIC
MaTepHalibl o 00IIel, OpraHu4ecKoil 1 HeOPraHMYECKOW XUMUN

8. Kypnan "Xumus u XKuznp - XXI Bex" http://www.hij.ru/

9. Mup xumun http://chemistry.narod.ru/

10. Bupryanbnast Xumuueckas [lkomna http://him-school.ru/

11. Poccuiickast anmekTpoHHas 1mkoia https://mail.ru/search?tnannsie
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