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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaluy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKKE IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpOOHYI0 ~ MHTEpIIPETalMi0 B COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydYarommxcs B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

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

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPEAeNEHHBIN TPOdOHITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTENbHON MPOTrpamMMbl CpeaHero oO0Iiero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
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BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
000OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXAUCIUILIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumusi». [lpu onpeneneHun moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHUW TI0JTydaeT OmpeAeIEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YypOBHE H3YUYCHMsI TpeaMmeTa obOecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
OPOTEKAHUS PEAKLUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KHMHETUKH
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYeCKUX M3MEHEHU! npu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOLIEccax U JEKTPOJIN3€E PACIFIAaBOB U pACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJAEpPKAHHE KYpCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0IbIIoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJspHas Teopusi B (DU3UKE), 3aKOHbI COXpAHEHUs
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MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouosiorndeckoro npodusis OOMbIIUN yACHbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
00IIIeHayYHBIX METOJ/IOB TIO3HAHUS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MaremaTtuka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeaCTaBIECHUN: O MaTepUATBLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON 1 MHINEeBOM 0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTEKAHUS XHUMHUYECKHUX PEAKLIHM, O
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XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHMU S
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIIMI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJUMBIX IS TPHOOPETCHHS YMEHUW OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIIGHUM TIPHUPOIHI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYCCKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B HeZIeJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME Peaklnil pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoaaKaHOB. CrocoObl MOJy4YeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOWHOM CBS3W, MOJIUMEpHU3AuUd U OokucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIMPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
CONpPsDKEHHBIX JUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOECAMHEHUS, OKUCJIEHHUE TOMOJIOIOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOJTyUYEHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, I[HAHOTPYIIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kaliks, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUIaCTMAacC, KaydykoB M PE3WHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlefictBie Ha opranu3M 4YesnoBeka. CrocoObl MOJYy4eHUS] U TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusznyeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX
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cBoiictB (penona. KauecTBeHHble peakinu Ha (eHos. TokcuuHOCTh (heHora.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYecKue CBOWCTBA albJIETUIO0B H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEeaKUu C Y4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJIaTypa. PU3MUEeCKMe U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTAX OCTATKH
HEIPEIEIIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IIPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B mpupoiae. DoTocHHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U aJbJCTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOIO CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MoJieKyJsie aHuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEAHSS MOJICKYIISIpHAs
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

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

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

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

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

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knetka, opraHu3M, J3KocucTeMa, Owocdepa, wmeTabomm3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNHUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBHOTO THTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B coOTBeTCTBUM € CHUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEIETIEHNIO; HAIMYNE MOTUBALINU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

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

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YBOXEHUS K MPOILECCY TBOpPUYECTBA B OOJACTH TEOPUH U IMPAKTHYECKOIO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYICh Ha MOpajJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPBbI 310POBbA:

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

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU €A TEILHOCTH;

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

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

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

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOJONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaroIeM MUpPE KaK O €IUHCTBE MPHUPOJbI U 4YeJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KYyJNbTYphl, B PEHICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIEC 3aKIJIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.
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METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCAIbHbIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC yueOHBbIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIIMU BEIICCTB M
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHHUS;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WHPOpMANME: NPUMEHITh MeXNpeaMeTHole (hu3udeckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0JI€ IUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO UM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUN
XUMHUYECKOTO KCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
o pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJACOBAHUS IMO3UIMN B
X0J1e 00CYXJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATEIHHYIO
IeSTeNLHOCTh, OMNpeaelsis e€ IeNu MW 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TIpeJylaraeMblii  alrOpUTM JIEHCTBUU TIpH
BBIMIOJITHEHUN YYEOHBIX M HCCIENOBATEIbCKUX 3a/ay, BBIOMpATh HamboJjee
3 PeKTUBHBIN C€MOCO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYCCKHX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMEI 110 XUMUU HA yTrIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHWS W MPUMEHCHUIO 3HAHWW B PA3JIHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’Ke B PEabHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThbl MPEACTABIEHbI IO T0JaM
W3YUYECHUS.

10 KVIACC
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[IpeameTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuyeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTepHUasoOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPEJIE;

BIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3anus aTOMHBIX OpOWTaned, HOH, MOJeKYyIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
Ipymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (TeoMeTrpuyeckas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCcKue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHHUS OpPTraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TPEBpalllCHHs] DHEPrUd TPHU XUMHYECKUX pPEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JEKAllhe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTA XUMUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3(pdekToi, opuentantsl | u Il poma);
(akTONOTrHYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BO/ICTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:
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UCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYI OPTraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKLUUN M PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  MOCPEJCTBOM  COCTABJICHHS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB IS WILTIOCTpALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYecKMX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJIS OTIEIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUILEPHH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NTATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, aJdaHuH, MalbTo3a, (pPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENENsATh BHUJA XUMHUYECKOM CBS3M B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NIPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX HpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPraHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJ€BOJOB (MOHO-, AHM- M MOJIMCAXapUIOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYKD  CBSI3b  MEXAY HHMH  YPaBHEHHUSAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUA C€ HCHOJb30BAHUEM CTPYKTYpPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COCTUHEHUHN OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;
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c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHHE MPOIYKTOB NepepadoOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, PKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH 3TU 3HAHUS,

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHWYECKOW XUMHUU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PaCUY€Thl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BAaHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKJICHUIO XUMHUYECKOU
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3UIUH  DKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIIOJIH30BATh MOTYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJyYEHHE U HW3YYEHHUE CBOMCTB OPraHHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpamieHusi ¢ BEHIECTBAMU U JIAOOPATOPHBIM OO0OpPYAOBAHHEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHYECKH I1e1eCO00pa3HOTo MOBEACHUS B OBITY H
TPYJIOBOM JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKArOIIEH
MIPUPOJIHON CPEbl U TIOCTUKEHHUSI €€ YCTOMUHUBOTO Pa3BUTHS;
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OCO3HAaBaTh OMNACHOCTb TOKCHYECKOTO [EHCTBUSA Ha KHUBbIE OpPraHU3MBbI
onpeaenEHHbIX OPraHMYECKUX BEIECTB, TOHMMas cMblca nokazarens [1IJIK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYILECTBIATH II€JICHANPABIECHHBIN MOUCK
XUMHYECKON HH(POPMALIMK B PA3IMYHBIX UICTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE
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a¢upsl. XKups

3.3 YrneBomp 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazgeny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 9
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUeHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHNEe 0 MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopust cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

Bunel n3omepun: cTpyktrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 10
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TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckre 1 XMUMUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUE

13

Pemenue pacuéTHbIX 3a7a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000I1IeHEe 3HAHUI 110
TeEMeE

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnyecKnue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl mostyyeHHs U MpUMEHEeHNe
AJIKEHOB
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[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemenune pacuéTHbIX 3a1a4 Ha OTIpE/ICIICHNE

18 MOJICKYJISIpPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA
AJNKaJIueHbI: CONPSHKEHHBIE,

19 M30JIMPOBaHHbBIE, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH 3EKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
TIMEHOB

21 CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
aITKaJIMeHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

99 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
(bu3uvecKue CBOMCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KagecTBeHHBIE peakIui Ha TPOWHYIO CBS3b

o5 CrniocoObl nosTyyeHHs U IPUMEHEHNE
AJIKUHOB

26 Pemienne 3aa4: pacuéTsl 10 ypaBHEHUIO
XUMUYECKOH peakuu

97 Cucremaru3zanus 1 00oO01IeHre 3HaHUH 110
TEMe
ApeHbI: TOMOJIOTHYECKUH P, oO11ast

28 (dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

MINPOCTPaHCTBCHHOC CTPOCHUC MOJICKYJI

29




OeH30I1a U ToJIyou1a, UX (GU3NIECKue
CBOMCTBA

XHMMHYECKUE CBOMCTBA APEHOB: PEAKIUU

29
3aMeIICHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCIICHUE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemrenne pacu€THBIX 33724 Ha OTIpe/ICIICHNE

32 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIeCTBA

33 CriocoObI mosTy4eHHs ¥ IPUMEHEHNE apeHOB

34 I'eHeTHYeCKas CBA3b MY PA3THIHBIMH
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. CucreMaruzarus u 00001eHne
3HaHUU 0 TEME

36 [Tpuponnsriii ra3. [lomyTHbie HEPTIHBIC Ta3bI

37 KaMeHHbIi yroyibs 1 IpOayKThl €ro
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

38 [IpumeHeHue nNpoIyKTOB MepepadoTKu
HedtH

39 I'eneTnueckas CBS3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB

40 ["anoreHONpPOU3BOIHBIE YTIIEBOIOPOIOB:

QJICKTPOHHOC CTPOCHUC,; pCAKIINN
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3aMCIICHUS raJIOr€Ha

41

JeicTBue 1ienoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamys 1 00001IeHrEe 3HAHUI 110
pazneny "VYrieBoaoposr"

43

KonTponsHas pabora no teme
"YrneBonoposr"

44

[IpenensHBIC OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccu(ukanus,
(uznueckue cBoicTBa

45

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl mosTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTbie 3¢hupbl: HOMEHKIIATYPA U
HU30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMUYECKUX CBOHCTB

48

MHOTr0aTOMHBIE CITUPTHI: ATHJICHIITUKOJIb U
TJIMIEPHH, UX QU3HYECKHE B XUMHUUYECKHE
CBOMCTBA

49

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
MHOT'OATOMHBIX CIIUPTOB

50

@deHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHe
cBoiicTBa. TOKCMUHOCTH peHOoNa

51

XuMHYecKue cBoicTBa (heHoa
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52

CriocoOsl MmoTydeHus: ¥ mpuMeHeHue GeHomna

53

[Ipaktudeckas padora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Criuptel 1 peHoB"

54

Cucremarusaims 1 00001IeHrE 3HAHUHA 110
TEME

55

AJ'II)I[GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOeHUE KapOOHUIILHOW TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyia,
HU30MEpHA U HOMCHKIJIaTypa

56

AJNBACTU]IBI M KETOHBI: (PU3UUECKHE
CBOWCTBA; pEaKIINK TPUCOCTUHEHUS

57

Peakiuu oxuciieHNs 1 KaueCTBEHHBIE
peaKIuu aJIbICTHIOB U KETOHOB

58

CrocoOpl MOTy4eHHS aJTbICTHI0B U KETOHOB

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XuMHJecKue cBolicTBa MpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHl. MHOroo6pa3ue kapOOHOBBIX
KHCIIOT

63

OCoOGeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apoMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
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kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[onsiTne 0 MPOU3BOJHBIX KapOOHOBBIX
KHUCJIOT

65

CriocoObI mosTy4eHHs U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(QUPBI: TOMOJIOTHUECKUN PSIJI,
obmas Gopmyna, u30Mepusi U HOMEHKIIATypa

67

duznueckue 1 XUMHUYECKUE CBOUCTBA
3¢upos

68

Pemrenne pacy€THbIX 3a1a4: IO YPaBHEHUIO
XUMHUUYECKON PEaKIuH, Ha ONIPECIICHUE
MOJIEKYIIAPHON (DOPMYIIBI OPraHUIECKOTO
BEIIleCTBA

69

[Ipaktuueckas padota Ne 3. Permenue

9KCIEPUMEHTAJIbHBIX 33/1a4 110 TeME

n n
KapGonossie kucnotel. CrioskHbIC AUPHI

70

Xupsr: crpoenne, GuU3NIECKUE U
XUMUYECKHUE CBOMCTBA (TUAPOIIN3)

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAIINX
OCTaTKH HEeIPeIeTbHBIX KUPHBIX KHCIOT.
Kupsl B mpupoe

72

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Mootee nerictsue. [Tonstue o
CUHTeTHYeCKUX Morolux cpeactBax (CMC)

73

I'eneTnyeckas CBA3b YrIJIEBOAOPOJAOB U
KHUCJIOPOACOACPKAINX OPraHUICCKUX
BCIICCTB
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Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

74 .
peaxuui

75 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
TEMe
OO6mrast XxapakTepuCTUKA YTJIEBOJIOB U

76 KJIaCCU(UKAIUS YIIICBOIOB (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77 Monocaxapuabl: pu3NYecKue CBOMCTBa U
HaX0XJICHUE B TIPUPOJIC

78 [TpumMeHeHwme TIIOKO3bI, €€ 3HAUYCHHE B
KHU3HEIEATESILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakTo3a. HaxoxaeHne B mpupoie u
MIPpUMEHEHHE JrcaxapuioB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYII,

80 (bu3UYeCcCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a7a4 Ha ONpe/ieTICHIE

82 JIOJIM BBIXOJ1a MIPOJYKTA PEAKIMH OT
TEOPETUYECKH BO3MOKHOTO

83 CucremaTu3zanus 1 00001IeHHe 3HAHUN IO
pasneny
KonTtponbHas pabota no teme

84 "Kucnopoaconepxaiue opraHu4eckue
coeMHeHus"

85 AMUHBIL: K1accu(UKalus, CTPOSHUE

MOJIEKYJ1, o01as popmyia, U3oMepus,
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HOMEHKJIaTypa 1 (pU3HUECKUe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(aTHIECKUX
aMUHOB

87

AHWINH: CTpPOEHUE aHWINHA, 0COOEHHOCTU
XMMHMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObl MosTyuyeHus: U IpUMEHEHUe
anupaTUIECKUX aMUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIATYpa U
n3zoMmepusi, pusnveckue CBONCTBA.
OT)IGJ'IBHBIG MMpEACTAaBUTCIIN O-aMUHOKHCIIOT

90

XuMHUYecKre CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAYCHNE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUIOB

91

Benku xak mpupoHbIe TIOJTMMEPHI;
CTPYKTYpPHI OCITKOB

92

XUMHYECKHE CBOMCTBA OEJIKOB

93

A30Tconep>1<aume reTCPOHUKINYCCKUC
COCAUHCHUS. HYKJ'ICI/IHOBI)IC KHUCJIIOTHI:
COCTaB, CTPOCHHUEC U Oouojoruyeckas PpOJib

94

[Ipaktuueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"A3zoTconepxaniue OpraHun4ecKue
coequueHus"

95

[IpakTuueckas pabota Ne 5. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Pacrio3HaBaHne OpraHMYECKUX
coequHeHun"

96

KonTposnpHas paboTa o teme
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"A30TcoepKalue OPraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl KX CUHTE3a —II0JIMMEPHU3aLUs U
MOJIMKOHACHC AU

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsl: HaTypalbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

100

BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl cienuaibHOro
HAa3HAYCHUS

101

[Ipaktrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue I1acTMacc U BOJIOKOH"

102

O06o0menre 1 cucTeMaTru3alis H3y4eHHOTO
Marepuaia no teme "BbhICOKOMOJIEKYIIIpHbIE
coequueHus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102
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