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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
aJanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUEeHHS 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  OCHOBOIOJIATAIOLIMMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIEJIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSIEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil 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 pe1ycMaTpUBaeT
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHHIO COMEPKATEILHONH OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTeNbHBIX OCTHKCHUN OOYJaromuxcs B
paMKax HTOrOBOWM arrectaniud 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
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, 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 TOCTPOEHUSI 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
IUIAaHUPYEMBIX ~ 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 MO3UIUSAM B IMPOrpamMMe MO XMUMHUHM TMPEayCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTb BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JOJKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpPOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTalloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsi B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYyUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3alUsIX CpeIHEero npodecCHOHaIbLHOTO
oOpazoBanusi. B 3Tolt CBsI3M H3ydeHHE TNpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHE TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BRIOPABIIMX OMPeNenEHHbIN TPodub
oOyueHusi, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOUIETO MOMYyYEHUSI XUMUYECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmiIaHUpPyEeMbIM pe3yjibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEILHON MPOrpaMMbl CpeaHero o0OIero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peUleHHe 3a7ad



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOILIEMHTEIUIEKTYaIbHBIX YMEHHMH, YMEHUH palMoOHAIM3alMi Y4eOHOrO Tpyla U
0000OMIEHHBIX  CIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEXKIUCIUILUTHHAPHBIN,
HAJIpPEIMETHBIN 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 COJEPKAHMS 3THX KYpCOB B IporpamMMme MO XHMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUECHUS IIPEIAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3Y4EHHS MpeAMeTa. JTa CHUCTeMa
3HaHUN TIOJydyaeT OmNpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX M CBOMCTBaxX MX COECIMHEHHMH Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
NPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIUH, PACCMATPUBAEMBIX C TOYKH 3PCHHS XUMHUUECKOW KMHETUKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CHUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  Oasupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHUS YHEPTETHUSCKUX U3MEHEHHI TIpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUs] MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUN 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kypce opranmveckoll XMMHUHU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yaAeNsIeTcsl 0c000e BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aWMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKITuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS IS KJIACCOB ONpeaeaéHHOro npoduss (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 mnpoduis 0osblioe
3HaueHUe OyIyT UMETh dJIEMEHTHl Y4eOHOTO Marepuana mo oomie xumun. [lpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cielaH Ha OOIIHOCTH
METO/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUWA B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopus B (pU3HMKe), 3aKOHBI COXPaHEHUS



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 »3TOM cilyyae mpenocTaBisieTcss  BO3MOXKHOCTb sl 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 IMO3HAHUS U ONbITA IPAKTUYECKOT0 IPUMEHEHUS HayUYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMUs» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMU, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypar.

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 oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, INPAKTUYECKON
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 Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
0o0ecreYeHny PalMoOHAILHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB WM TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX IPOTEKAaHUs XMUMHUYECKUX PEAKLUUU, O



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

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUUYECKON O€30aCHOCTHU MMOCIEICTBUIA
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoiM
BCIIICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJUMBIX [IJII TPUOOpPETeHHs] YMEHHMI OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKON NEATEIBHOCTH U ITIOBCEAHEBHON KU3HU.

B nnaHe peanmu3anuu IMEPBOOYEPEAHBIX BOCIHUTATENIBHBIX M Pa3BUBAIOILUX
(GYHKIMI [ET0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUs MPH W3YYCHHUU
npeaMera «XuUMHUsSD Ha  yrayOJEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
IpUOOPETAIOT TAKKUE LIETU U 3a7a4H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIEOBAHUM B XUMHH, (POpPMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

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

pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJI1 U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero odpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henenwo), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOH XMMMH.

[Ipeamer W 3Ha4YeHUME  OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHMYECKUX COEIUHEHUSX. Tumel TruOpuUau3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3M (OOMEHHBIN U 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 cBOOOOHOM panukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (QOpMYJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIN 3 HEKTHI).

[IpencraBinenne o kinaccupukanumum opraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarndyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

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

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(rutaBiieHHe, OOYTJIMBAHME W TOPEHUE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYJ
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'omonornyeckuil psj aakaHoB, o0mas (GopMmyna, HOMEHKIIATypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNEruApUPOBaHus, IUKIN3ALUHU, TMPOJIN3a, KPEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[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, odmias (popmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN 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 JBOWHOW CBSI3M, MOJMMEpU3aluu U OKucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTtBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO 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:  pEAKUMHM  MPUCOCIUHEHMS, JUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AIIKWHOB, HMEIOIUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
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: PEaKIMK 3aMelleHUsl B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaAUKaJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICHMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas U mpoAyKThl ero nepepadotku. Croco0Osl nepepadboTku HedTu:



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

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, IHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pactBopa wwENound. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIOreHIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€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 BOJAOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOIy4YCHHE OSTUJICHA WU
U3y4EHHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llaMi  TIacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHbIE CcHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMeEpe
MeTaHoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u kinaccupukauus. Dusmyeckue cBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOJHBIE CBSI3UM MEXIY MOJEKYJIAMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKlUMUU 3aMELeHUs, JAETHUApaATalliy, OKUCICHHUS,
B3aMMOJCHCTBHE C  OpPraHMYECKMMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CITUPTHI. JlelicTBHUe 3TaHOJIa U METaHOIA
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS 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 HEOPraHMYECKHMHU KHCJIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. (CnocoObl MOMyYeHHUS U NPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

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



cBoiictB (enona. KauecTtBennsie peakumuu Ha ¢(eHos. TOKCHMYHOCTH (heHomna.
Crnioco0ObI osryueHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeEHKJaTypa. DuU3HUECKUE CBOWCTBA albJIETUIAOB U
KETOHOB. XMMHYECKHE CBOWCTBA  QIBACTUAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aIbJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX TMpENEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNMA, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICMHOBASA, JUHOJEBAS,
JuHONeH08as KUcnaoThl. CrocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (opmyna, uzomepus u
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKHUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeoaoB. Knaccudukaius yrieBogoB (MOHO-, -
U rnojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoTOCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AJIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JaKkTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIIMBAOIINE aucaxapuanl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTr0J103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIF0JI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pEeakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTbD PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKUMU Ha aiblIeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom menu(Il), BzaummonaeicTBue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI10KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyia, n3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhdyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi 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 CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpAICHUN:
pacTBopeHHe O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWE SKCHEPUMEHTAJIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxkanie OpPTraHUYECKUE COEIMHEHUS u «Pacrno3naBanue
OPTaHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHUS.

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, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

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 Ha3HAYCHMUS (Teduion, KeBJap,
3IIEKTPONPOBOIALIME TOJTUMEPHI, OHOpa3iaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOrO0 COEIMHEHHS Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBIIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WJIM CIOCOOOB
MIOJTyYeHUs, OMpPEJEICHUE JONH BbIXOJAa TMPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

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

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, €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 sAep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALlMH aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATETLHOCT.

[lepnognueckunil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.. MenaeneeBa. Csi3p nepuoanveckoro 3akoHa u Ilepmoandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3HayeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPrus U IJIMHA CBsA3U. [0NspHOCTH, HAITPABIEHHOCTD U
HAChII[AaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COECTUHEHUI
AJIIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJISIDHOTO M HEMOJIEKYJSIDHOIO  CTPOCHMS.  THIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAasA KOHLEHTpauusa. Hacelmennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHAaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

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

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTau3aTopsl.

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

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

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

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIU
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YUYEHWE BIMSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMSI HEMETAJUIOB (Ha NPUMEPE KUCIOPOa, CEpPBI,
docdopa u yriaepona).

Bonopon. Ilonydenue, ¢usnueckne U XMMUYECKHE CBOMCTBA: PEAKIMH C
METaUlaMM M HEMeTaUlaMH, BOCCTAaHOBMUTEJIBHBIE CBOMCTBA. [ 'mapupsl
TomIMBHBIE AIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M IPOMBIIIJIEHHBIE CIIOCOObI MOJIy4YEHHUS
rajioreHoB. [I[ppuMeHeHne rajloreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopoaa. @uU3NUecKue U XMMHUUYECKUE CBOICTBA M MPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COSTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4deHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcunabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yIaoOpeHwusl.

Yrinepon, HaxoXIAeHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpa30BaAaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHni. CTEKI10, €ro nojayyeHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHsS JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUUYECKUI psAl  HanpsokeHud MertamwioB.  OOmme  crocoObl
NOJIY4ECHUS METaJIJIOB: TUAPOMETAILTYPTHs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonarue o koppo3uu metaymioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOoB. Hatpuii u kamuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

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



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AJTFOMUHHSL.

OO6miass  XapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CHCTEMbl XUMHUYECKHUX 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. [loyUeHre 1 NpuMEHEHHE XpOMa.

@u3nueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxueiimme coenunenuss wmapranma(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcuansl U conu xkeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUE Kene3a
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
MPUMEHEHUE MEJU U €€ COCAMHEHUMN.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUAA [IUHKA, THAPOKCOKOMIUIEKCH IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTaulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coeauHeHUsD», «A30T U (hochop U UX COECTUHEHUD,
«MeTanipl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble IpuHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOICTBA. [[pombIlLIeHHBIE
CIOCOOBI MOMYYEHUs BOKHEUININX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pomMbIlIIeHHBIE CTIOCOOBI TOMYYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. 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€30IMacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

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

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMuKa.
Marepuansl a1 31eKTpoHuKH. HaHoTexHOMorum.

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 PEAKIIMM, €CIH OJHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOMKHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIACIbHBIX
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: kieTka, opraHusM, dKocucTeMa, Ouocdepa, MeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonmorus: XMMHU4YECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTh, 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
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKIAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4YeHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIONIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh ONBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peaim3aii o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTMBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

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

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

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
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM U MOCIEIYIOLIEM
aHam3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU 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 OCO3HAHMS MOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

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

coONIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHHs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM 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 BOCIIMTAHMS:

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

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COIMaJIbHON HAIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHAYAJIbHOH TPaeKTOPHUH
oOpazoBaHusi, Oynymied mnpodeccuu U pealu3alliid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

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 HEOOXOJWMOCTH WCIOJIB30BAHMS JOCTIDKCHHM XUMUU IS
peneHns BONpOoCOB palMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

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

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIIBHONW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4dHbIX (DaKTOB U MMEIONMIMXCS JIAaHHBIX C IIeJbI0 TOTY4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

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

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCHoHATIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecreunBaroIIme dbopmupoBanue GyHKIIMOHATIBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaronXcs;
CIIOCOOHOCTh oOyuaromuxcs UCIIOIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

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

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

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
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

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



peaknuu — TPU PEHICHUH Y4YEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XUMUUYECKHUX
pEeaKUnii;

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, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUSA,
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 IMO3HAHMUS.

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
HEMTPOTUBOPEUNBOCTH;

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 uH(pOpMAIueli: MPUMEHATh MEXIpeaMeTHbie ((usuyueckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8€MOI>1 TEMBI B XO0J€ AUAI0ora W/
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4H,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MTOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIITOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3Yy4aeMbIX BELIECTB, peaju3alui y4eOHOTrO MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/ICHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Yy4eOHbIE 1eHCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUHM YYEOHBIX W HCCIEIOBaTeIbCKUX 3ajad, BbIOMpaTh Haubojee
3¢ (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 MPOTrpaMMbl 10 XMMUU Ha yriyOaEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IUYHBIX Y4eOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABIECHBI IO TOJIaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUN: O MECT€ M 3HAYEHUH 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 MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MIPUPOONOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIIEH KyJIbTYpPbhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIECHUS K CBOEMY
30POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3aluus 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 (reomMeTpuyeckas,
ONTHYECKasi), H30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- W a30TCOAEpKAIlle OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsSI MacChl BEIIECTB, 3aKOH COXpaHEHUs
W TpEeBpalleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUUYECKUX SIBIICHU; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHBIN 3 dekTl, opuentanTsl [ u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BAHUU BAXKHEWINIUX OPTraHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIOMUIAX  XHUMHUYECKOIrO
MIPOU3BOJICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUIA;

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 TIPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

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 XHUMHUYECKOU
dbopMysBl BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJIYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHoro oOpalleHus ¢ BEIIeCTBAaMU U JIa0OpaTOPHBIM 00OpY/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€I€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUUUBOTO 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, SHEPreTHUYCCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO 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,

W30TOTIBI, 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 PEaklus, pacTBOP, DSICKTPOIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUALINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOW d(]dekT
XUMHUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU IUCCOLMAIUH, MEePUOIUIECKUM
3akoH [[.1. MeHeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAIEHUs] SHEPTUU NPU XMMHUUYECKUX PEAKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
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 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUHM U O€30MacHOM
WCIIOJB30BaHNN BXKHEHUIIMX HEOPTAaHMYCCKUX BEIECTB B OBITY M NMPAKTHUCCKOU
JNEATCIIbHOCTH  4YeJIOBEKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONMCAaHUKM HEOPTAaHUYECKUX BELIECTB 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 BaJ€HTHOCTh U CTEIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHHSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XHMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pENIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacTHIO Karaju3aropa u
JPYTHE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHMS U KPUTEPHH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOANYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB INEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepunoanueckoit CHUCTEMBI .. Menaeneena, HCTIOJIB3YSl OHSTUSI
«QHEPIreTHUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr /J[. .
MenpneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

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



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakKTep
U3MEHEHHUSI CKOPOCTHM XHMHMYECKOM pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO PABHOBECHSI TIO]1 BIMSIHUEM
BHeIIHUX Bo3aercTBuil (mpuniui Jle [larensbe);

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 COOTHOIIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbId U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX 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 JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
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 CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkuu, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUIE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakluu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamwtely u  «Hemerams») ¢
coOJIr0/IeHreM MpaBuil O€30MacHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTh I1eJb HUCCIENOBaHUS, MPEACTABIAThH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIFOIATh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMHU TIO BBIMTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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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

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XUMHUH, TIPEJICTaBIEHUE O MHOT000pa3un
OPraHUYEeCKUX COCIUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa YIiiepo/ia

XI/IMI/I‘IGCKaSI CBA3b B OpFaHI/I‘IeCKI/IX
coeMMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHUs OPraHUuYECKUX
coenquHeHuit A. M. byrneposa

Buns! nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3P PEKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

[Ipencrasnenue o knaccuukanuu u
cucremarnyeckas Homenkinatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanms peakiyii B opraHu4ecKoi
XUMHUHI




Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTUYECKHH Psil, 001as
dbopmyna, HOMEHKIAaTypa u U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

dusnyeckue U XUMUYECKHAE CBOMCTBA
aJIKaHOB

11

HaxoxnaeHnue ajikaHOB B IPUPOJIE.
CniocoObI TTOTydeHUsT U TPUMEHEHNE
AJIKAHOB

12

Huknoankansl: obmast popmyna,
HOMCHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CIIOCOOBI
HOJTYYCHHS U TPUMEHECHUE

13

Pewrenne pacu€THbIX 3a1a4 HA
OTIpeieIeHue MOJIEKYJIIPHON (hOPMYITbI
OpPraHUYECKOTo BELIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOJISIIUX B €r0
cocras. Cucremarnzanus 1 00001eHE
3HAHWM 10 TeMe

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyia, HOMEHKJIATypa, dJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MEPUS
AJIKEHOB

15

dusugeckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




Crioco0bI nostyueHus 1 IpuMEHEeHHE

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITomydyeHune 3TUIIEHA U U3YUEHHE €TI0
CBOMCTB"
Pemenue pacu€THbix 3a1a4 Ha

18 ompeieJIeHuEe MOJICKYIIPHON (hOPMYITBI
OpPraHUYECKOI0 BEIECTBA
AnKaMeHbl: CONPSHKEHHBIE,

19 M30JIMPOBAHHBIE, KyMYJIMPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
aIKaJUEHOB
AJKWHBI: TOMOJIOTUUECKHH psiJl, 001Ias

” dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢du3nveckre CBOMCTBA

23 XUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakuy Ha TPOWHYIO CBSI3b

)5 CrniocoOblI Moy4eHus v NpUMEHEHNE
AJIKAHOB

2 Pewenue 3anad: pac4€Tsl 110 YpaBHEHUIO
XAMHUYECKOU peaKkun

27 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OceH301a U TOIyoa, UX (U3UIECKUe
CBOMCTBa

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMellEeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI

30 MPUCOEIUHEHHUS], OKHCIIEHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB
CTUpOJIa
Pewrenne pacu€THbIX 3a1a4 HA

32 ompeieJIeHuEe MOJICKYIIPHON (hOPMYITBI
OpPraHWYECKOI0 BEIECTBA

3 CriocoO0bI MOTy4eHUs ¥ IPUMEHEHUE
apeHoB

14 ['eneTnyeckas CBA3b MEXKIY Pa3INYHBIMU
KJIACCaMH YTJIEBOJOPOIOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peakmuii. CucremMarusanus u 00001eHIE
3HAHW 10 TeMe

36 [Tpuponustii ra3. IlonytHbie HETAHBIE
rasbl

37 KaMmeHHbIi yroyib 1 TpOAYKThI €70
nepepaboTKu
Hedts 1 ciocoOw1 €€ mepepaboTku.

38 [IpumeHeHne MpoayKTOB MepepadboTKH

He(TH




39

FGHGTI/I‘-IGCKEUI CBA3b Menc):[y paSJ'II/I‘-IHBIMI/I
KJIaCCaMHM YTJICBOJIOPOIOB

40

["amoreHonpon3BoOAHbBIE YIIIEBOAOPOOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMellEeHus TajoreHa

41

JleWicTBue 1Ienoyuei Ha
rajoreHnpoun3BoiHbIe. B3anmopaeiicTeue
IUTAJIOr€HAJIKAHOB C MAarHUEM U IIUHKOM

42

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pazneny "YraeBogoposr"

43

KonTtponsHas pabora o teme
"Vrnesonopoast"

44

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias ¢popmya,
CTPOEHUE MOJIEKYJI, H30MEpPHU4,
HOMEHKJIaTypa, Kilaccuuxamnms,
¢du3nueckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CrniocoOblI Moy4eHus v NpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOUCTB

48

MHOFO&TOMHIﬂe CHI/IpTBII STHUIJICHIJIMKOJIb U
I‘JII/II_[epI/IH, nux (bl/ISI/IHGCKI/Ie U XUMHYCCKHUC
CBOMCTBA

49

CrniocoOblI Moy4eHus U NIpUMEHEHNE




MHOTI'0AaTOMHBIX CITUPTOB

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH (peHOTa

51 Xumudeckue cBoicTBa (heHoma

5 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
denona
[TpakTuueckas padota Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"CriupThl U peHobI"

54 CucreMmaruszanysa 1 0000IeHNE 3HAHUHN 110
TeMe
AnbAeruabl U KETOHBI: JIEKTPOHHOE

55 CTpOEHUE KapOOHUIBHOM IPYIIIbI,
TOMOJIOTHYECKHUE Psi/IbI, 001mIas opMya,
U30MEpUsI U HOMEHKJIATypa

56 Anbaeruapl ¥ KETOHBI: (PU3NIECKUE
CBOICTBA; peaKly MPUCOSTUHECHUS

57 Peakuuu okuciaeHus U KaueCTBEHHbBIE
peaKkuuy anbIeru10B U KETOHOB

58 CriocoObI MOTy4eHUS albJACTHAOB U
KETOHOB
OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS X
MOJICKYIT

60 N3omepust 1 HOMEHKIIAaTypa KapOOHOBBIX
KHCJIOT, UX (hU3HuecKue CBOCTBa

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOWCTB MypaBbUHOM
KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KUCIIOT

64

[TonsaTue o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOb! moTyueHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,
obmas popmyna, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a/1a4: IO YPABHEHUIO
XUMHUYECKON PEaKINH, Ha ONPENEICHHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILECTBA

69

[Tpaktuueckas padota Ne 3. Pemenue
9KCTIIEPUMEHTAIBHBIX 334 110 TEME
"KapOoHoBsie KucioTsl. CroxxHbie 3¢pupsr”

70

Kupsr: ctpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPKAIMNX OCTATKH HCTIPCACIIbHBIX




KUPHBIX KUca0T. XKupsl B npupoae

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCIOT, UX Molollee Aeiictrue. Ilonsatue o

72 CUHTETHUYECKHUX MOIOIIUX CPENCTBAX
(CMCO)
['eneTnyeckas CBSI3b YII€BOIOPOAOB U

73 KUCJIOPOJCOACPKAIMNX OPTaHUYECKUX
BELIECTB

74 Pacuérbl o ypaBHEHUAM XUMHUYECKHUX
peaxkuuit

75 Cucremaru3zaius u 00001IeHHE 3HAHUH 110
TeEME
OO61as XxapakTepuCTHKA YIJIEBOAOB U

76 KJaccu(uKaus yriaeBogoB (MOHO-, TU- U
HIOJICaxapu/Ibl)

77 Monocaxapuasl: GU3NIECKHE CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

73 IIpuMeHeHue I0KO03bl, €€ 3HAYCHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakrto3a. Haxoxxnenue B npupoae u
IIPUMEHEHHE JUCAXaPUIOB
[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYII,

80 (bu3HYeCKre U XUMHUYECKHUE CBOMCTBA,
IPUMEHEHNE

81 [TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX

22 Pewienne pacueTHbIX 3aa4 HA

OMMpCACIICHUEC JOJIHM BbIXOAA MPOAYKTA




pCakru OT TCOPECTUICCKU BO3SMOKHOI'O

&3

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pasneny

84

KoHnTtponbHast paborta mo Teme
"Kucnopoaconepxaniue opraHn4eckKue
coenuueHus"”

85

AMUHBL: KIaccUpUKAIM, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa v (PU3HYeCcKre CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

87

AHUWJIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

88

Crioco0bI nostyueHus 1 IpuMEHEeHHE
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
u30MepHsi, (hU3NYecKre CBOMCTRA.
OTnenbHbIE MPEICTABUTENH Ol
AMHHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUYEHUE aMUHOKHCIIOT.
CuHTe3 ¥ THAPOIN3 TENTHIO0B

91

benku kak mpupoIHbIC TIOTHMEPHI;
CTPYKTYpPHI OCJIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIIe TeTePOITUKINICCKHIE
COCINUHCHU L. HYKJ'IGI/IHOBBIC KHUCIIOTHI.
COCTaB, CTPOCHHE U OUOJIOTHYECKAS POJIb




94

[IpakTuueckas padora Ne 4. Perenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuueHus"”

95

[IpakTuueckas padora Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"PacniozHaBaHune OpraHUYECKUX
coenuHeHun"

96

KonTtponsHas pabora o teme
"A3zoTcoaeprKale OpraHu4ecKue
coenuHeHus"

97

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALIUs U
IIOJIMKOHACHC AL

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DJ1acTOMEpbI: HATYpaJbHBIN
CUHTETHUYECKHE KayuyKu. Pe3nHa

100

Bouiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonumepsl cnenuanbHOro
Ha3HAaYECHHUS

101

[Tpaktuueckas padota Ne 6. Pemenue
3KCH€pI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Pacno3HaBaHue IJ1IaCTMAacC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOT'0 MaTepuaa o TeMe
"BricOKOMOIEKYSAPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI
3neMeHT. MI30Tombl

CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YUCIIA

Knaccudukanus XuMU4ecKux 31€MEHTOB (s-,
p-, d-, f-3emenThI)

Pacnpenenenue 51eKTPOHOB 1O aTOMHBIM
opOuTamsIM

DNEeKTPOHHBIE KOH(UTYpAIIUN aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM
COCTOSTHHUH

DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[lepuoanueckuii 3akoH u [lepronnueckas
cHCTeMa XUMMHYECKuX 31eMeHToB JI. 1.
Menpeneesa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX U CJIOKHBIX BEIIECTB O IPYIIaM 1
nepuogam

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110




TEMC

10

Bunsl xumMnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonoponnas cBsizb. MexMoneKkysapHbie
B3aUMOICHCTBHS

11

BaneHnTHOCTb U BalleHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILLEHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0ObI BeIpaXeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAHUEM TTOHSTHI
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponsHas pabora o Temam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepnonnueckas cucTeMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menneneea", "Crpoenne
BemecTBa. MHOrooOpasue BeniecTn"

21

Knaccudukanust XMMHUYEeCKHX PEaKIIHii B
HEOPraHWYECKOW M OPraHNYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MIPEBPAICHUS] SHEPTUU NPU
XUMHYECKHX PEaKIMIX

22

TennoBble 3¢ (HeKTh XUMUYECKUX PEaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Breraucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB.
Karanu3 u karanuzatopsl

25

['oMoreHHbIE U TeTEPOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"BriustHue pa3nudHbIX GaKTOpOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS "

29

DnekTponuTrdeckas auccounanus. CuiabHbie
U cia0bie NeKTponuThl. CTereHb




JUucconranu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax dJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XUMUYECKUE peakiuy B pacTBOpax
3IIEKTPOIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakiuu. Baxuenme oKuCIuTenu u
BOCCTAaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuyeckue peakiuu'

39 KoHnTtposbHas padota mo teme "XuMu4eckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKUX 3eMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIOB

A1 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)




Bonopon: nonmyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
lanmorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHHUs1, PU3NIECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxxnenmume

44 KHCJIOPOJCOAEPIKAIINE COSTUHEHUS
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 Moy4eHus rasoreHoB. [I[pumenenne
rajJJoreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢u3nueckre U XuMHYeckre cBoiicTBa. O30H.
[TpumeHeHne KUCIopoia U 030Ha

48 Oxcuapl 1 NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaXOKJIeHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

5 Kucnoponacoaepkamue coeIMHEHUS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHUbI

55 Kucnoponconepxaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
AB3OTHBIC yIOOpEeHHS
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI

57 NOJy4YeHHUs1, PU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue dpocdopa u ero coeMHEHUH.
®dochopHbie ynoOpeHust
[IpakTuueckas padora Ne 6. Perenue

60 SKCHEPUMEHTAIBHBIX 337a4 110 TeMe "A30T 1
docdop u ux coequHeHUs"
VYrnepoa: HaxoXIeHUe B IPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

6 Oxkcua yrnepona(ll), 03<c1/m yraepona(IVv),
yroJibHas KUCIIOTa U €€ CONH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI

64 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpemMHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHrne KpEMHHUS U €r0 COCTUHEHUN.

66 CrexJ10, €ro noixy4eHue, BUIbl CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 KoHnTtponbnas padota mo teme "HemeTammbr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue metaiioB B Ilepuoanyeckoit

71 CHUCTEME XMMUYECKUX AJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000JI0Y€K aTOMOB METAJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY M TEXHUKE

73 Cnnasel MeTaiioB. Koppo3ust meTamioB

74 Pewienne 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMHUYECKUH PSJT HANIPSIKEHU N

75 MeTauioB. O0IIHe CIOCOOBI MOTYUYEHUS
METaJIJIOB
OO01mas xapakTepucThKa MeTamuioB [A-
rpynnsl [leppoandeckoi cuctemMbl

76 XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue 1 XuMHU4eCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 OO6mas xapakrepuctuka MmeTayuioB I1A-

rpynnsl [leppoandeckoi cuctemMbl




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIWI: TIoJTydeHue, GU3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

JXéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

AOMUHUN: TTOJTyYeHHUE, PU3HIECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

80

AmMdoTepHbIe CBOMCTBA OKCHU/IA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZla4q Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"MeTaisl TIIaBHBIX OArpyHn”

83

OO6m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX oArpymn (b-rpyrmm)
[lepuoanyueckoil CUCTEMbl XUMHUYECKHX
9JIEMEHTOB

84

Du3nyYeCcKue 1 XUMUYECKHE CBOMCTBA XpoMa
U €ro COeAMHEHU, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS] MapTraHLa.
[Iepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

®dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHu. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue U XUMUYECKHAE CBOMCTBA MEeOU U




€€ COCIMHECHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA I[IMHKA

88 U €r0 COEAMHEHU, NX IPUMEHEHHUE.
I'mapokcokommiekcsl HUHKA
[Tpaktuueckas padota Ne 8. Pemenue

89 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"MeTtaibl TOOOYHBIX TTOATPyIT"

90 Pemenue 3aga4 pa3auyHbIX TUIIOB

91 O060011eHNEe U CUCTEeMAaTU3aIs U3YYEHHOTO
Matepuaina mno teme "Mertanibt"

92 KonTtponbHast pabora mo teme "Metasmibt"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B o6ecrieueHnn yCTOMYHUBOTO

94 pasButus yenosevectsa. [loHsTHE O
Hay4HBIX METOJIaX UCCJIEIOBAHUSI BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpEeJIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

08 Xumug umy. Posias xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumust




XuMHs B CTPOUTENLCTBE. BakHelne

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHaIbl
101 XUMHUS B CEIIBCKOM XO3SICTBE. 1
Opranudeckue U MUHEpAIbHBIE YI00peHUs
102 CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO HACOB I10O 102

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






