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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yOUIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

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

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

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

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

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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

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

e TMpeIjaracT NPUMEPHYI IMOCJIEA0BATEIBHOCTh U3YUYEHUS Y4eOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

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

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIISIONIEH COJEp:KaHUs y4eOHOTO mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro u yriayOJNE€HHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BRIOPABIIMX OMPENCAEHHBIA TPOodhuib
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
dbenepanpbHO 00pa3o0BaTEIBbHON MPOTrpaMMBbl CpeAHEro o0Iero oOpa3oBaHMS
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



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

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuueckas xumusi». [lpu onpeaeneHuu mMoaxo0B K 0TOOPY ¥ CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHs» COCTaBISI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHUs TMpeamera olecreyueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
IPOTEKAHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHH aToMa. XMUMHUYECKask CBA3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(DU3UIECKOTo mpoduis O0ibinoe
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-
MOJIEKYJIsipHass Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



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

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

B mmane ¢dopmupoBaHus OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHUS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeaMeThl», «Maremartuka Wu
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 3HAYUMOCTH SBIISETCS (POPMHUpPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUYECKON U MUINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 37IJ0POBBIO U MPUPOIHOMN Cpefe;

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



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

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS POOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHUS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOM CHCTEMBI CPEIHETO OOINEero oO0pa3oBaHUS NPU U3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

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

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
001I1e4YeIOBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHONICHWS K CBOEMY 3J0pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee 4ucIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMHUU Ha yriayOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoAa. XHMMHYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKienTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHUuN. MoleKkyaspHble U CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN (PP EKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKIatypa oprannyeckux coenuHenuii (IUPAC) u TpuBHanbHblE Ha3BaHUSA
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOoCTH W KIaccu(UKAIUs OpraHWYECKUX peakinui. OKHUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

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 TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTasel yriepona, G-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuii psii ankeHoB, o6O1mias (opmylia, HOMEHKIIATYpa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl ajKEHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, 6- U 7m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B (-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30i1a. DHU3WYECKHE CBOMCTBA apeHOB. XUMHUUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX PpaJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa wIEnour. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHue€M Y LIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpalllECHU:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yII€BOJOPOI0B U raJOr€HIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJICICTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
Crnoco6s1 nosryueHus: U npuMenenue ¢penona. GenondopmanbaeruaHas cMoia.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusndeckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MaJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJIaTypa. Duznyeckne M XUMHYECKHUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU Cpefe.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HENPEACIbHBIX )KUPHBIX KACIOT. JKUpHI B IpUpOAE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTuka yriaeBojoB. Knaccudukanus yrieBonoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJICTUIHOU
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapunoB. Haxoxaenue B nmpupojsie u npuMeHenue. [lonmucaxapuabl: kpaxmadn,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THIPOIN3, MoaydeHue 3GupoB I1eaoio3sl. [loHstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
muammuHcepeopa(l) u  rugpokcumom  menu(Il)), peaknus raunepuHa
ruapokcuom Meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ runppokcunoM meau(ll), BzammopeiicTue
Kpaxmaja C MOJIOM, PELICHUE SKCIEPUMEHTAIbHBIX 3a71a4y no teMaMm «CrnupTsl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kalue OpraHu4ecKue coeJMHeHMs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XUMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MOJieKyJie aHWiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU OL-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kaxk npuponHele nonuMepsl. llepBuyHasg, BTOpUYHAs UM TPETHYHAA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHue O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, I[BETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKyJISIPHBbIE COeIUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



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

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWU HA VYIJIVBJIIEHHOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera «XHUMHUS» Ha YPOBHE CpeIHEro oOlero oO0pa3oBaHUsS BbIACIEHBI CIEAYIOIIME COCTaBISIOIIME: OCO3HAHME
00yJaroImUMHCS POCCUMCKON TPaKJaHCKOM WJICHTUYHOCTH, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH H
CaMOOIIPECIICHNI0; HAJIMYME MOTHUBAIIMU K OOYYE€HHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMH B OOIECTBE MpaBUJIaMU W HOPMaMHU TOBEJCHHUS, HAJIUYUE TPABOCO3HAHUSA, IKOJOTHUUECKOH KYJIBTYpHI;
CIOCOOHOCTD CTaBUTH 1ICJIU U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3YJIbTAThl OCBOCHUS MpPEIMETa «XHUMHUs» OTPAKAIOT CPOPMHUPOBAHHOCTH ONBITA MMO3HABATEILHOU H
NPAKTUYECKON 1eITeTbHOCTH 00yUYaroIMUXCs B MPOIECCE peau3alui 00pa3oBaTebHON AeSTEIbHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpenMeTa «XHUMHS» OTpaxaroT cpOPMUPOBAHHOCTH OIbITA MMO3HABATEIILHON U
NPAKTUYECKON NIeATeTbHOCTH OOYYaloIIUXCs B IMPOIIECCE peanu3aluu o0pa30BaTeIbHON NESITEbHOCTH, B TOM YHUCIIE B
YacTHu:

1) rpa’KaIaHCKOro BOCIMTAHUS

OCO3HaHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00513aHHOCTEH, yBAXKEHUS K 3aKOHY U MTPABOTIOPSIKY;

IPEACTABICHUS O COLMAIbHBIX HOPMaxX U MPaBHJIaX MEKINYHOCTHBIX OTHOIIEHU! B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEILHOCTH TMPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[TI03HABATEJBHBIX 33/1a4, BBIIIOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHMSI, IOTUKY U apTyMEHTHI APYTHX MPH aHAIN3E Pa3IUIHBIX
BUJIOB yUEOHOM JEATEIHbHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMHH;



YBaKEHHMsI K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPUIIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO
JTAHHBIE HAayKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOJIOJCHUN, KPOMOTIUBBIX HIKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJAa y4€HBIX U IPAKTUKOB,;

MHTEpeca M I03HABATEIbHBIX MOTHBOB B TMOJYYCHUH M TMOCJICAYIONIEM aHaiu3e WH(OpMaluu O MepeIOBbIX
JTOCTHKEHUSX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTU OIICHUBATh CUTYallUU, CBSA3AaHHBIE C XMMUYECKUMHU SIBICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUINEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y C YYETOM OCO3HAHUS MOCJEICTBUMN MTOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBbS:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOr0 U Oe30MacHOro odpasa KW3HU, HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOJIIO/ICHUST TIpaBUJI OE30IIacCHOr0 OOpalleHus ¢ BellecTBaMU B OBITY, IOBCEIHEBHOW >KWU3HH, B TPYHAOBOM
JIEATSIIbHOCTH;

NMOHUMAaHUS IIEHHOCTH TPaBUJ WHAWBUAYAUIBHOTO M KOJUICKTUBHOTO O€30MacHOTO TIOBEACHUS B CHUTYaIlMsX,
YIPOXKAKMMX 3J0POBbIO U KWU3HHU JIIOJICH;

OCO3HAHUS MOCIIEICTBUN M HEMPUSATHS BPEIHBIX IPUBBIYCK (YIIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

D) TPY/10BOI0 BOCIIUTAHMSA:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4YeOHO-HMCCIICIOBATEIIBCKON JICATEIBHOCTH, OOIIECTBEHHO IIOJIC3HOM,
TBOPYECKOMN U IPYTUX BUJAX JICATCIBHOCTH;

YCTaHOBKHM Ha aKTMBHO€ yYacTHE B PEIICHUHU MPAKTUUYECKUX 3a7ay COIMAJIbHOW HAIPaBJICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K NPaKTHYECKOMY HM3YYCHHI0 mpodeccuii pa3InyHOTO poja, B TOM YHCIE Ha OCHOBE IPUMCHCHHS
MPEIMETHBIX 3HAHHUM 110 XUMUH;

YBAXCHUS K TPYY, JIOAAM TPyJa U pe3yJbTaTaM TPYJAOBOU AEITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBbIOOPDY HWHIMBUIAyaJIbHOM TpaekTopun oOpa3zoBaHus, Oyayuieil mnpodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHoCTel 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKH 1IEIECO00pa3HOro0 OTHOIIEHUSI K IPUPO/IE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS I00ATBHOIO XapakTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
IIPUPOJHOMN U COLIUAIIBHOM CPELbI;

OCO3HAHMSI HEOOXOJAMMOCTH MCIOJB30BAHUS JIOCTHXKEHMM XMMHHM JUIsl PEIICHHs BOIMPOCOB PalMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOT'O HEMPUATHUS JEUCTBHM, MPUHOCSIIMX BpPEJ OKpPYXaloUleld NMPUPOIHON cpelie, YMEHHUS MPOTrHO3UPOBATH
HEOJIaronpusATHBIE YKOJIOTHUECKHE MOCIEACTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEAOTBPALATh UX;

HAJIU4Ms Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYpbl, ONbITa AEATEIBHOCTU 3KOJIOTHYECKOM
HaIPaBJIICHHOCTH, YMEHMsI PYKOBOJACTBOBATbCS MMM B II03HABAaTEJIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHOW IPAKTHKE,
CIIOCOOHOCTH U YMEHHUS aKTUBHO IPOTUBOCTOSITH HJI€0JIOTUH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON NIPAKTUKH;

NOHMMaHUsl CHEUM(PUKKM XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUHM PALMUOHAIBHOTO HAYYHOTO
MBILUIEHUS, CO3/IaHUU LEJIOCTHOIO MPEJCTABICHUS 00 OKpYXKalolleM MHUpE KaK O €IMHCTBE NPHUPOAbI U 4YEJIOBEKa, B
MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEN U pPellIeHUuH MpoOIeM COXpaHEHHsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTH B OCOOOH 3HAUYMMOCTH XUMHUHU [UIsI COBPEMEHHON UMBWIM3AlUMU: B €€ TIyMaHUCTHYECKON
HAIpPaBJICHHOCTU W Ba)KHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KYJIbTYPBI, B PEUICHUH TII00AIBHBIX MpobiieM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, DHEPrETHYCCKON, NHUIIECBOM M SKOJOTHYECKOH OE301acHOCTH, B
pa3BUTUU MEIULUHBL, 00ECTIEYEHUH YCIOBHUI YCHEIIHOTO TPyJla M 3KOJOTHYECKH KOM(POPTHOM >KM3HHM KaKJIOTO 4iIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB IO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCMOJb30BAaTh MOJydyaeMble 3HAHUS JJIs aHalu3a M OOBSCHEHMs SBICHUI OKPYXKAIOIIET0 MUpPa U



MPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHS JelaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4yHbIX (aKTOB U
MMEIONIUXCS JAHHBIX C LEJIbI0 TTOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOATENIBHO HUCIOIb30BaTh XUMUUECKUE 3HAHUSI I PEIIeHUs] MPOoOJIeM B peabHbIX KU3HEHHBIX
CUTYaIUsX;

MHTEpEca K O3HAHUIO, UCCIIEA0BATENBCKON NeATEeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY OOPa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYUYECHHIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMHU NTOTPEOHOCTIMU;

MHTEepeca K 0OCOOCHHOCTSM TpYJla B pa3au4HbIX chepax mpodeccuoHaIbHOM 1eSITeTbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yIbTaThl OCBOEHHUS IPOTPpaMMbl 0 XUMHUM Ha YPOBHE CpPEJHETro oO0Iero ooOpa3oBaHUS
BKJIFOYAIOT:

3HAYMMBbIC JUII  (POPMHpPOBAHHMS MHMPOBO33PEHHSI OOYUYAIOIIMXCS  MEKIUCIUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOIlleHayYHbIC TIOHATHSA, OTpaKalOIIME IICJIOCTHOCTh HAYyYHOHW KapTHHBI MHpa M CHelu(PUKy METOJ0B ITO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, DHEPIHs, SBIICHHE, MPOIECC, CUCTEMAa, HAy4YHBIA (DAKT,
MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0BaHNE, HAOIIOICHHE, U3MEPEHUE, IKCTIEPUMEHT U APYTHUE);

YHUBEpCAIbHBIE yueOHBbIE IeHCTBUA (TIO3HABaTEIbHBIE, KOMMYHUKATUBHBIC, DPETYJISATHBHBIC), OOECIEUYMBAIOIINE
dbopmupoBanue HYHKIIMOHATBLHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YyJaIOIIIXCs,

CIIOCOOHOCTh OOYYAIONIUXCSl HWCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCaJIbHbIE YUEOHbBIE IEMCTBUS B O3HABATENBHON U COLIMATIBLHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAXKAIOT OBIAJICHUEC YHUBEPCAIBHBIMHA  yUeOHBIMH  ITO3HABATEIbHBIMH,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JCHCTBUSMU.



Ilo3naBaTe/ibHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBbIe JJOrHUYECKHE IEHCTBHUSA:

CaMOCTOSITEIBHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMpENeNATh IEAN JEATeNbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
JESITSIIBHOCTH C TTOCTABJICHHBEIMHU IICIISIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIUICHUS : BBIICNISITh XapaKTepPHbIE MPU3HAKKU TTOHSATUM
U YCTaHaBJIUBaTh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIHME TMOHSATHSA IS OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJI KIacCCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEAKIIUH;

yCTaHABIIMBATh IPUIMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYJIUPOBATH BHIBOBI M 3aKIIFOUCHUS;

MPUMEHATH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, NMPE0OPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HaK (CMMBOJI) dJIEeMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHUYECKON
peaKkiuu — MpU pelIeHUH Y4YeOHBIX I103HABATENbHBIX W MPAKTUYECKUX 3ajlad, MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC
MPEJCTABJICHUS JIsI BBISIBICHUS XapAKTEPHBIX MPU3HAKOB U3YyYa€MbIX BEIIECTB U XUMUUECKUX PEAKIIUA.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHU METO/IOB HAYYHOTO IMO3HAHUS BEIIECTB U XMMUUYECKUX PEAKIIU;

dbopmynupoBaTh LEIM W 33Jlaud  WCCIICIOBaHMs, HKCIOJb30BaTh IIOCTABJICHHBIE U  CaMOCTOSTEIBHO
chopMyJIMpOBaHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIsl (POPMHUPOBAHUS THITOTE3BI 110 MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HAaBBIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS M TPOBEACHUA  YUYCHUYECKUX  ODKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHS HAOMIOAATh 3a XOJOM IIpollecca, CaMOCTOSITEIBLHO IPOTHO3MPOBATh €ro  Pe3yibTar,
dbopmynupoBaTh OOOOIICHUS H BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIICJAOBAHUSA, COCTAaBJISATH
000CHOBaHHBIN OTYET O MPOACIIAHHON paboTe;



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKON M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3IMYHbIX METOIO0B
MTO3HAHUSL.

3) paboTa ¢ uHpopManmeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAyYHO-TIOMYJSpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIPaBOYHbBIC MOCOOUs, pecypchl MHTepHeTa), aHanMM3upoBaTh MUHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
NpeCTaBICHUS, KPUTUYECKU OIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTD;

dbopMyTHUpPOBATH 3aMPOCHl U TPUMEHSTH PA3IMUYHbIC METOBI TIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM st
BBITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIL30BaHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TMOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAJIBHYIO (OpPMY MpelcTaBiIeHUS HHPoOpMaruu (CXembl, rpaduKu, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauyecTBE CpeAcTBa Npu paboTe ¢ XUMHYECKOW HH(Opmaiuen: NpUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKre U MaTeMaTUueCKHe) 3HaKi U CUMBOJTBI, (DOPMYJIb, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KomMmyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

3alaBaTb BOIIPOCKHI I10 CYIICCTBY 060y>1<11aeM0171 TCMBI B XO0€ JHUaJiora W/ VI AUCKYCCHH, BBICKA3bIBATb UCH,
(bOpMy.]'II/IpOBaTB CBOM IIPCAJIOKCHHUA OTHOCUTCIIbHO BBIIIOJITHCHHA HpeI[HO)KeHHOﬁ 3aJda4u,

BBICTYIIATH C HpCBGHTaHI/Ieﬁ PE3yJIbTAaTOB MMO3HAaBATEIbHOU ACATCIBHOCTH, IIOJYYCHHBLIX CaMOCTOATCIIBHO HWIIH
COBMCCTHO CO CBCPCTHHMKAMM IIPH BBIIIOJIHCHHH XHUMHYCCKOI'O JKCIICPHMMCHTA, HpaKTquCKOﬁ pa6OTBI 10 UCCJICAO0BAaHHNIO



CBOICTB M3y4YaeMbIX BEIIECTB, PEATU3ALMH y4eOHOr0 MPOEKTa, U (POPMYIUPOBATH BHIBObI IO PE3yJIbTaTaM MPOBEAEHHBIX
MCCJIEeI0BAHUN MMyTEM COTJIaCOBAHUS NMO3ULUI B X0J1€ 00CYKACHHUSI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiICTBUA:

CaMOCTOSITEIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOIO MIO3HABATEIBHYIO ACSATEIBHOCTD, ONPEAEIss €€ LeNIN U 3a1a4H,
KOHTPOJUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblii aJrOpuTM JIEUCTBHM TMPHU BBINOJTHEHUU
y4eOHBIX W HMCCJEeN0BATEIbCKUX 3a/ad, BbIOUpaTh Hanbosiee 3(PPEKTUBHBIN COCOO UX pEHIeHUs C YYETOM MOTYy4YEHUs
HOBBIX 3HAHUU O BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATETLHOCTH Ha OCHOBE CaMOaHalIh3a U CAMOOICHKH.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTpaMMBbl IO XUMHH Ha YriIyOJIEHHOM YpPOBHE Ha ypOBHE CpPEAHEro oOIero
oOpa3oBaHus BKJIOYAIOT crelududeckue s yd4eOHOro mnpeameTra «XUMHUS» Hay4dHbIE 3HAHMS, YMEHHS U CIIOCOOBI
JEHUCTBUM 1O OCBOCHUIO, MHTEPIIPETALIMU U MPE0OPa30BAHUIO 3HAHUM, BUIBI JEATEILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS
U TIPUMEHEHUIO 3HAHWN B PA3MYHBIX yU4E€OHBIX CUTYaIUsX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C
xumuen. B mporpamMe no XuMuu nNpeIMeTHbIE PE3YIbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHUS.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPaXKaloT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUIA: O MECTE M 3HAYCHUU OPTraHUYECKON XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK H €¢
poiii B 00ECTEUCHUH YCTOMYHMBOTO Pa3BUTHsI YEJIOBEUECTBA B PEIICHUHM MPOOJIEM SKOJIOTHYECKOM, IHEPreTUYECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3/JaHUHM HOBBIX MATE€pUAJIOB, HOBBIX HCTOYHUKOB JHEPrUU, B
o0ecCIeueHN PAIMOHATBFHOTO MPUPOIONOIB30BaHUS, B (DOPMUPOBAHUH MHUPOBO33PEHUS W OOIIEH KyIbTyphl YeJOBEKa, a
TAK)Ke SKOJIOTHYECKH OOOCHOBAHHOT'O OTHOILICHHS K CBOEMY 3/I0POBbIO U IPUPOIHOM CPENIE;

BJIAJICHUE CHCTEMOW XMMHWYECKUX 3HAHUW, KOTOpPAsl BKJIKOYAET: OCHOBOIIOJATAIOIIME TMOHATHS — XUMHYECKUU
9JIEMEHT, aToOM, SIPO M JJICKTPOHHAas 000J0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAJIM, OCHOBHOE W BO30YXKIEHHOE



COCTOSIHUSI aTOMa, THOpUIU3allis aTOMHBIX OopOuTane, MOH, MOJIEKYJia, BAJICHTHOCTh, JIEKTPOOTPUIIATEIbHOCTD, CTEIICHb
OKHCJICHHUS, XUMUYECKasi CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIA OO0BEM, YIJIEPOIHBIN CKEJIEeT, (PyHKIHOHAIbHAsS
TpyIa, paaukal, CTPYKTypHble (Gopmyiibl (pa3BEPHYThIE, COKpAlIEHHBIE, CKEJIETHBIE), M30MEpUs CTPYKTypHas U
MPOCTPAHCTBEHHAsI (reoMeTpuuecKasi, ONTHYECKas), HU30MEPhbl, TOMOJIOTHYECKUA Ppsii, TOMOJIOTH, YIJIEBOJAOPOIbI,
KUCIOPOA- M a30TCOJAEp)KAllMe  OpPraHWYECKHUE  COCIMHEHHUS, MOHOMEp, IOJIHMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUSI; TEOpHUH, 3aKOoHbI (mepuoandeckuii 3akoH JI. WM. MengeneeBa, Teopusi CTpOeHUS
oprann4eckux BemecTtB A. M. byTiepoBa, 3aKOH COXpaHEHMsS] MACChl BEIIECTB, 3aKOH COXPAHCHHUS U MPEBpAILLCHUS
SHEPIUU TPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3BIK XUMHUHM, MHUPOBO33PEHUECKUE 3HAHUS,
JIe)KalllMe B OCHOBE NMOHMMAHUS MPUYMHHOCTH W CHUCTEMHOCTH XMMHUYECKHX SIBIICHUW; MPEJICTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIMM, TEPMOJIUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUSA, O B3AMMHOM BIIMSIHUU
aTOMOB H TpPYIIl aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA W Me30oMepHbId »ddekth, opueHtantel [ u Il pona);
(haKkTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYUYEHUH U OE30MTaCHOM MCIIOJIb30BAHUH BAKHEHUIITUX OPraHUUYECKUX
BEIIECTB B OBITY U MPAKTHUUECKON JESITEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIIMIIAX XMMHUYECKOT0 MPOU3BOACTBA (Ha
npuMepe MPOU3BOACTBA METAHOJA, TepepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHUMN: BBISBISATH XapaKTepHblE MPU3HAKU T[IOHSATUN, YCTAHABIMBATh WX B3aUMOCBS3b,
UCITIOJI30BAaTh COOTBETCTBYIOIINE MOHATHS MIPU OMUCAHUU COCTaBa, CTPOECHUS M CBOMCTB OPTaHUYECKUX COEANHEHNUI;

c(hopMHUPOBAHHOCTb YMCHHIA:

UCIIOIb30BaTh XUMHUYECKYIO) CHMBOJIMKY JUISI COCTaBJICHHMS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEILECTB;

COCTaBJISITh YPAaBHEHUS XHMHWYECKUX PEAKIMN U PACKpbIBaTh MX CYLUIHOCTb: OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii TMOCPEJACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca JTHX peaklud, peakuuid HOHHOrO OOMEHa MyTEM
COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHU;

M3TOTABJIMBATh MOJAEIN MOJIEKYJI OPTraHUYECKUX BEUIECTB Il WUIKOCTPALIMU UX XUMUAYECKOI0 U IPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTAHABINBATH MPUHAIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX BEIECTB IO UX COCTaBy U
CTPOEHUIO K OMpeNeIEHHOMY KJacCy/Tpymie COSAWHEHHM, JaBaTh MM Ha3BaHUS MO CHCTEMAaTUYECKONW HOMEHKIIAType
(IUPAC) u npuBOAWUTH TpUBHUAIBHBIE Ha3BaHUS ISl OTHAEJIbHBIX MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH,



alleTUJICH, TOJYOJ, TJIUIEPUH, dTUICHIJIMKONb, (peHon, ¢opManbIeru, ameTaibIeruj, aleToH, MypaBbHHAs KHCJIOTa,
YKCyCHasl KHCJIOTa, CTCAPUHOBAsS, OJICMHOBAsI, TAJIBMAUTHHOBAS KUCIIOTHI, TJUIWH, aJaHWH, MallbT03a, ()PyKTO3a, aHWIHH,
JTUBUHUJI, H30TIPEH, XJIOPOIIPEH, CTHPOJI U JPYTHE);

c(hOpPMHPOBAHHOCTh YMEHHS ONPEICIATh BHJ XUMHUYCCKON CBS3U B OPTaHMYCCKHX COCAUHEHUSAX (KOBAJICHTHAS U
WOHHAS CBSI3b, G- U T-CBA3b, BOJOPOIHAS CBS3h);

c(hOpMHPOBAHHOCTh YMEHHSI IIPUMEHSTH IMOJIOKCHUS TCOPHH CTPOCHHS OpraHnYecKuX BemecTs A. M. bytnepoBa ms
00BSCHCHHS 3aBUCHMOCTH CBOMCTB BEIICCTB OT MX COCTaBa M CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHUE, PU3NUYECKHE U XMMUYCCKUE CBOWCTBA THITUYHBIX
NPEJICTABUTEIICH PA3IMYHBIX KJIACCOB OPTraHUYCCKUX BEIIECTB: aTKAHOB, ITMKIOATKAHOB, aJKCHOB, aJKaIUCHOB, aJIKHHOB,
apOMaTHYCCKUX YTICBOAOPOJIOB, CIIUPTOB, albJCTHIOB, KETOHOB, KapPOOHOBBIX KHCJIOT, MPOCTBIX M CIIOXHBIX 3(HPOB,
KUPOB, HUTPOCOCAMHCHUI M aMHUHOB, aMHUHOKHCIIOT, OCJTKOB, YTIEBOJIOB (MOHO-, JIU- U TIOJIMCAXapHU/IOB), HILTIOCTPUPOBATH
TCHCTHYCCKYIO CBSI3b MEXKJIY HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C HCIOJIb30BAaHUEM
CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS TOATBEPXKAaTh Ha KOHKPETHBIX TpHMEpax XapakTep 3aBUCUMOCTH pPEaKIMOHHON
CTIOCOOHOCTH OpTraHMYECKHX COCIUHCHHI OT KPaTHOCTH W THITA KOBAJICHTHOHN CBSI3U (G- U M-CBS3M), B3AMMHOTO BIIHSTHHSI
aTOMOB | TPYIII aTOMOB B MOJICKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOUHUKHU YTICBOJIOPOIHOTO CHIPhs (HEDTH, IPUPOIHBIN Ta3, YIOib),
CrocoOBbI ero nepepadboTKH U MPAKTUIECKOE MPUMEHEHHUE MPOAYKTOB MepepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHWNA O €CTECTBEHHO-HAYYHBIX METOJaX TO3HAHWsS — HaOJIOJICHUH,
W3MEPEeHUU, MOJICIIUPOBAHNH, SKCTIEPUMEHTE (PEATbHOM 1 MBICJICHHOM ) U YMEHHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OMEPAIMH MBICIUTEIBLHON ACATEIBHOCTH — aHAlM3 M CUHTE3,
CpaBHEHHE, OOO0OINEHHE, CHCTEeMATHU3aIUIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBS3€H — /I HM3y4YCHUS CBOWCTB
BEIECTB U XUMHYECKUX PEAKIINIA;

c(hOpPMHUPOBAHHOCTh YMEHH: BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUWA C TOHATUAMH W TPEJCTABICHUSIMU
JPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IJisi 0OJiee OCO3HAHHOTO MOHUMAaHUWS CYIIHOCTH MaTePHAIBHOTO €IWHCTBA
MHpa, WCIOJIb30BaTh CHCTEMHBIE 3HAHUS TI0 OPTaHWMYECKOW XWMHH JUIsi OOBSICHEHHS W TPOTHO3MPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYO TIPUPOY;



c(hOpMHUPOBAHHOCTh YMEHUH: TIPOBOJAUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM B YPAaBHCHHUSAM XUMUUYECKUX PEAKITHHA
C WCITOJIb30BaHUEM (DU3UYECKUX BEIMYHMH (Macca, 00hEM Tra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBCHHOM CTOPOHBI: PaCUEThI TT0 HAXOXKICHUI0O XUMUYCCKON (POPMYIIBI BEIIECTBA IO W3BECTHHIM MACCOBBIM JOJISIM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOPaHMS, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUMW: TIPOTHO3UPOBATh, AaHAIM3UPOBATh W OIEHWBATh C TO3MIMK AKOJIOTHYCCKOM
0€30MacHOCTH TIOCIICJICTBUS OBITOBOM M TIPOW3BOJCTBEHHON JEATEILHOCTH YEJIOBEKAa, CBA3aHHOW C TepepadOTKOM
BEIIECTB, MCIOJI30BATh MOJYYECHHBIC 3HAHMS JJI TPUHATHS TPAMOTHBIX PEIICHHH MPOOJIEM B CHUTYAIUSAX, CBA3AHHBIX C
XAMHEM;

c(hOpPMHPOBAHHOCTh YMEHUI: CAMOCTOSATEIHLHO TUIAHUPOBATh M MPOBOJIUTH XUMHUYECKUI SKCIIEPUMEHT (TTOJIYICHHE U
WU3YYCHHE CBOWCTB OPraHWYECKHX BEIECTB, KAYCCTBEHHBIC PEAKIMH YIJICBOJOPOJOB PpAa3JIMYHBIX KJIACCOB U
KHACJIOPOJICOJICPIKAINX OPTAaHMUYECKUX BEIIECTB, PEIICHUE SKCIICPUMEHTAIbHBIX 33]1a4 10 Paclo3HaBaHUI0 OPraHUYECKUX
BEIIECTB) C COOJIOJICHUEM TMpaBWJI OE30MacHOTO OOpalleHuss C BelleCTBAaMU W JIaOOpaTOPHBIM OOOPY/IOBAHHUEM,
dbopMyITUpOBaTh I1€]b MCCIICAOBAHUS, NPEACTABIATh B PA3IUYHON (popMe pe3ynbTaThl SKCIEPUMEHTAa, aHAJTU3UPOBAThH U
OIICHUBATH UX JIOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTb YMEHHIA:

coOJIO/IaTh TpaBWIa AKOJOTHUECKU IIeeCO00pa3HOro IMOBEACHUS B OBITY W TPYJOBOM JESATEIBHOCTH B IEIAX
COXpaHEHHMS CBOETO 370POBbsI, OKPY KAIOIICH MTPUPOTHON CPEbI M IOCTHIKEHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHWCTBHS Ha JKUBBIC OPraHU3MBI OINPEACIEHHBIX OPraHMYECKUX BEIIECTB,
nmoHuMas cMmbici nokazarens [TIJIK;

aHAJM3UPOBATh I11€J€CO00Pa3HOCTh MPUMEHEHHUS OPraHWYCCKUX BEIISCTB B IMPOMBIIUICHHOCTH M B OBITY C TOYKH
3pEHHS COOTHOIIECHHUS PUCK-TIONh3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHAMPABICHHBIM MOUCK XUMHUYECKONH HH(POPMAIMA B Pa3IMIHBIX
MCTOYHUKAX (Hay4yHas ¥ ydeOHO-Hay4dHas JIMTepaTypa, CpeacTBa MaccoBoi wuHbopmanuu, HMHTEpHET W npyrue),
KPUTHYCCKH aHAJU3MPOBATh XHMHYECCKYIO HHGOpMAIMIO, IepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHUH C
MOCTaBJICHHOW y4eOHOM 3a7a4eil.
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