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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 IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOLIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
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 nporpaMmMme mno XuMHuM Ha3zHaueHUE TMpeaMera «XUMHS» TOJTydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIOTCS CJIEIYIONIME BBITIOJIHIEMbIE MPOTPaMMON IO
XUMUHU (PYHKITHN:

e UH(POPMAIIMOHHO-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-TUIAHUPYIOLIAsl, KOTOpasi MPEeyCMAaTPUBAET ONpPEICIICHHE:
OPUHLMIIOB CTPYKTYpPUPOBaHUS W  IOCJIEIOBAaTEIbHOCTH  H3y4YEHUS
yuyeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluXcsl B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE 1JIs
M3yYeHHUs] B  paMKaxX OTACJIbHBIX mnpoduiield, MpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e 1a€T MPUMEPHOE paclpeiesieHne Y4eOHOr0 BpEMEHU, PEKOMEHIyEMOT0 JIJIst
U3YYEHUS OTJEIbHBIX TEM;

elIpEJJIaracT MPUMEPHYIO  IOCIEI0BATEIbHOCTh HM3y4YeHHs  y4eOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO LIeTIeH U 3a/1au U3yueHUsl mpeMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATECIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHIM  OOydYaromerocss IO OCBOSHHIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIONIEH COJEp:KaHUs 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 0a30BOro u yrayOJEHHOTO 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 paMKaxXx HW3yYEHUS CHEIUATbHBIX 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 MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEASIEHHBIA MPOPUITH
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
dbenepanbHON 00pa3o0BaTEIBLHON MPOTpaMMBbl CpPEJAHEro o0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHUU palMOHalu3aluu yu4eOHOro Tpyjaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

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

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuueckass XHMHUS» COCTAaBISCT COBOKYIHOCTbh NPEAMETHBIX 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 yriayOJEHHOM YpOBHE M3y4deHHUs IMpeameTa olecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHM aToMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIN3€E PACIIaBOB 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 COJAEpPXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TMpEAMETa s KIACCOB XUMHUKO-(DU3UIecCKOTo mpoduist 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-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouonornyeckoro npoduiis OonbIIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
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 JHUMIHABL, OEJIKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MUPOBO33PEHHS, OCBOCHHS
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 Hu
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 MEePBOCTETICHHONW 3HAYMMOCTH SABISIETCS (POPMUPOBAHUE 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 popMupOBaHME TpENCTAaBICHUN: O MaTEpPUATLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTUYECKOM, YHEPTeTUYECKON M MHINEeBOM 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 OTHOUICHHS K CBOEMY 37J0POBBIO U MPUPOIHOMN Cpee;

*eOCBOCHHE CHUCTEMbl 3HAHWW, JIEKAUIMX B OCHOBE XHMHUYECKOU
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;

» popMupoOBaHUe y 00y4aroIMnXCst OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TIPOOJIEM, CBI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

o yTIyOJICHUE TIPEJICTABIICHUH O HAYYHBIX METOJIaX MO3HAHUs, HEOOXOIUMBIX
JUISI TIPUOOPETCHHMsSI yYMEHHH OpPHUEHTHUPOBATHCA B MHUPE BEIIECTB H
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHH, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH ¥ IIOBCETHEBHOM KU3HH.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOM CHCTEMBI CpPEIHETrO OO0IIEero oO0pa3oBaHUS TPU U3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIIUTAaHUE YOEKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKECHHUS
K TIpoIlecCy TBOpUeCTBAa B OOJACTH TEOPETUUYECKUX U TPUKIAJTHBIX
UCCJIeIOBaHUMN B XUMUH, dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHEC MOTHBAIIMM K OOYYCHHI0O W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
001I1e4YeIOBEYECKUX [IEHHOCTEH;

e PA3BUTHE IM03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e popMupoBaHHE yMEHWUN W HABBIKOB PAa3yMHOT'O MPHUPOAOINOIH30BaAHNUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMUU HA yriayOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B HeZIeJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHNYeCKO XMMUM.

[Ipeamer v 3HaUEHUE OPraHUUYECKON XUMUH, IPEACTABICHNE O MHOT000Pa3ul OPraHUYECKUX COSTUMHECHUM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIEpOjia: OCHOBHOE U BO30YKIEHHOE COCTOsIHMS. BaJleHTHBIE BO3MOXHOCTH aToMa
yriaepoja. XuMHUUYeCKasi CBSI3b B OPraHUUYECKUX COCAMHEHUsIX. Tumbl TMOpUaM3aIlMd aTOMHBIX OpOWTae yriepona.
Mexanu3mbl 00pa3oBaHUs KOBAJECHTHOW CBs3M (OOMEHHBIA M JIOHOPHO-aKIENTOPHBIN). THIBI TepeKpPhIBaHMUS aTOMHBIX
opOutanei, o- U m-cBs3u. OnuHApHAs, IBOMHAS U TpoitHas cBA3b. CrocoObI pa3phiBa CBI3EH B MOJICKYJIaX OpPraHUYeCKUX
BeniecTB. [loHsTre 0 cBOOOJHOM pagukane, Hykieodue u 3JekTpodue.

Teopust ctpoeHus opranudeckux coeauHeHuit A.M. BytinepoBa U cOBpeMEHHbBIE TPEACTABICHUS O CTPYKTYype
MOJIEKYJl. 3HAau€HHWE TEOpUM CTPOCHHSI OPraHUYECKUX COCIUHEHUU. MOJIEKYJspHbIE U CTPYKTYypHbIE (HOPMYIIBI.
CtpykTypHble GOpMYJbl pa3IWYHBIX BHJOB: pa3BEpHYyTas, COKpamiéHHas, ckeneTHas. M3omepus. Buasl uzomepun:
CTPYKTYpHasi, TPOCTPAHCTBEHHAs. DJNEKTPOHHbIE AP(EKTh B MOJIEKYJaX OPraHUYECKUX COCIMHEHWH (MHIYKTUBHBIA U
Me30MEPHBINA 3P HEKTHI).

[IpencraBnenne o kKinaccU(HUKAIMKM OPraHHYECKUX BemecTB. [loHsATHE O (QyHKIMOHAIBHOW rpynme. ['omosorwus.
I'omomnoruueckue psaapl. CucremaTudeckas HoMeHkiIarypa opranndeckux coenuaenuii (IUPAC) u TpuBranbHble Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

OcobenHoctd u KiIacCU(UKAIMSA OpPraHUYeCKUX peaknuil. OKHCIUTETbHO-BOCCTAHOBHUTEIBHBIE pEAKINH B
OPraHUYECKON XUMHHU.

DKCIEpUMEHTAJIbHbIE METO/bl U3YUEHUSI BEUIECTB M UX MPEBPAILCHUI: 03HAKOMJIEHHUE C 00pa3laMHu OpraHUuYeCKUX
BEILIECTB M MaTepHallaMl Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BELIECTB MPU HarpeBaHuU (IUIaBIEHUE,
oOyTTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHMYECKUX BEIECTB.

YrieBogopoasbl.



Ankanel. ['oMojoruueckuit psijg ankaHoB, oOmas ¢Gopmyla, HOMEHKIATypa W H30MEpHUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII aJIKAHOB, SP>-ruOpHUAN3aLKs aTOMHBIX OpOMTalell yrieposa, 6-cBa3b. Pu3nueckue
CBOMCTBA aJIKaHOB.

XUMHUYECKHUE CBOMCTBA aJKAHOB: PEAKIUM 3aMEIICHUS, U30MEpU3aIuU, AETHUAPUPOBAHUS, ITUKIM3AIUN, TTHPOJIN3A,
KpekuHra, ropenus. [IpeacraBieHne o MEXaHU3ME PEAKIUNA pauKaIbHOTO 3aMEICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUsI U1 TPUMEHEHUE aJIKaHOB.

Huxnoankanel. O6mas dopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U XUMUUYECKUX CBOMNCTB
MajbiX ([UKJIOMPOIAH, MUKIO0YTaH) U OOBIYHBIX (IIMKJIOMEHTAaH, ITUKIOTEKCaH) IUKJIoadkaHoB. CIIOCOObI TOTyUYeHHUs U
IPUMEHEHHE ITUKI0ATKAHOB.

Ankensl. ['oMonornueckuii psijy ankeHoB, oOmias ¢opmysia, HOMEHKJIATypa. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJl ajKEHOB, SP’-rMOpMAM3aLUs AaTOMHBIX opOMTajneill yriepona, o- U m-cBs3H. CTPYKTypHas H
reomeTpudeckas (Iuc-tpaHc-) wu3omepus. DOusnuecKkue CBOWCTBA aJKEHOB. XHMHYECKHE CBOWCTBA: PEAKIUH
NPUCOCIUHEHUS, 3aMEUICHUS B O-TMOJOXKEHWE TpU JBOMHON CBSI3M, MOJMMEpU3alMU W OKucieHus. I[IpaBuio
MapkoBHuKoBa. KauecTBeHHBIE peakiluyi Ha TBOMHYIO CBA3b. CTIOCOOBI TTOJIYYEHHUS M IPUMEHEHNE aJIKEHOB.

Ankanuensl. Knaccudukamus ankaaueHoB (CONpsDKEHHBIE, W30JUPOBAaHHBIC, KyMyauposanHvle). (OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS M XUMHUYECKHUX CBOMCTB CONPSHKEHHBIX NUEHOB, 1,2- u 1,4-npucoenunenue. [loaumepusaius
conpspKEHHBIX THeHOB. CITocOOBI MOTyYeHHS U IPUMEHCHHE aJIKaJUCHOB.

AnkuHbl. ['OMOJIOTHYECKHI psa  aJKUHOB, o0O0mmas ¢opmysia, HOMEHKJIATypa W H30MEpHUsA. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJJKMHOB, SP-THOPHUAN3ALAsI aTOMHBIX opOuTane yriepoaa. @u3ndeckrue CBOMCTBA
QJTKMHOB. XHMMHYECKHUE CBOMCTBA: PEAKIIUM MPUCOCAUMHEHMS, TUMEPHU3AIMU U TPpUMEpU3alMH, OKUCIeHHS. KHUCIOTHBIE
CBOMCTBAa aJKMHOB, HMMEIOIIUX KOHIIEBYIO TpPOMHYIO CBA3b. KadecTBeHHbIE peaklMd HAa TPOHHYI CBA3b. (CnocoObl
MOJy4YCHUS U IPUMEHEHHE AJIKWHOB.

ApoMatuueckune YriieBoaopoasl (apeHsl). ['oMonorudeckuii psym apeHoB, oOmias ¢opMyna, HOMEHKIATypa H
n3oMepHus. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH3oma. DuU3WUYecKHWe CBOMCTBA apEHOB.
XHWMHUYECKHE CBOMCTBA OCH30JIa M €ro TOMOJIOTOB: PEAKIMHA 3aMCIICHHS B OCH30JIbHOM KOJBIE M YIJICBOAOPOIHOM
paauKalie, peakiuy MPUCOSAUHEHUS, OKHUCISHHE ToMOoJIoroB OeH3oia. [IpencraBinenue o0 OpHEHTHPYIOMIEM JCHCTBHHU
3aMecTuTee B OCH30JbHOM KOJbIIE Ha MPUMEPE AJIKUIBHBIX PaIUKaIoOB, KapOOKCHIHLHOW, THAPOKCHIHBHON, aMHUHO- U



HUTPOTPYIIIbI, aTOMOB TaJIOr€HOB. OCOOEHHOCTH XMMHYECKUX CBOMCTB ctuposa. llomumepuszanus ctupona. CrnocoOsbl
IIOJIyYEHHUs U IPUMEHEHNE apOMAaTHYECKUX YIIIEBOAOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHbIe ra3pl. HedTh u e€ mpoucxoxiaenue. KaMeHHbI yroiab W MPOAYKTHI €ro
nepepabotku. CrnocoObl mepepaOOTKu HePTH: TEperoHka, KPEeKUHT (TEPMUYECKUM, KaTaluTUYeCKUi), puQOpMHHT,
nupoau3. [IponykTel nepepaboTKu HEPTH, X TPUMEHEHUE B TPOMBIIINIECHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMH YTJIEBOAOPOAOB.

DIEKTPOHHOE CTPOCHHE TaJOrE€HIIPOM3BOIHBIX YIIEBOAOPOAOB. Peakinu 3aMeleHnsl rajJoreHa Ha TUAPOKCOTpyIy,
HUTPOTPYNNy, LUAHOIPYIY, aMUHOTpyniy. JlecTBHE Ha TrajJOreHNpOU3BOAHBIE BOJHOTO M CIUPTOBOTO pacTBOpa
ménoun. B3auMoaencTBre NTUrajJoreHaIKaHOB C MarHueM M IHUHKOM. [IoHsATHE O METaIoOpraHM4eCKUX COECIMHEHUSIX.
Hcnonb3oBaHue rajqoreHnpon3BOHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CHHTE3€ OPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/bl H3yYEHHsS BEIIECTB W MX TMpeBpalleHUil: H3yuyeHue (QU3NYECKUX CBOWCTB
yIJI€BOJAOPOJIOB (PAaCTBOPUMOCTD), KAUYE€CTBEHHBIX pEaKUUW YIJIEBOJOPOJOB pPa3IWYHBIX KIAcCOB (0OecIBeUMBaHUE
OpOMHOM WM HMOJHON BOJABI, pacTBOpa INE€pMaHraHaTa Kajius, B3aUMOJICHCTBHE alleTHJIEHA C aMMHA4HbIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE 0OOHapyKEHHUE YIiiepoJia U BOJOPOia B OPraHUYECKUX BEIIECTBAX, TOJyYeHUE ITUIICHA
U U3y4eHHUE €ro CBOWCTB, O3HaKoMJieHHE ¢ Kosulekuusmu «HedpTs» n «Yroap», ¢ oOpa3namu miaacTMmacce, KayuyykoB U
PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ YIIIEBOJOPOIOB U IaJIOT€HIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kuciopoaconepxkamue opraHu4eckue CoeJHHEHUs.

IIpenensHble 0AHOATOMHBIE CIUPTHl. CTpOeHUE MOJIEKYII (Ha IPUMEPE METaHOJIa U 3TaHoJa). ['oMonornueckuil psn,
obmast gopmyina, U30MepHs, HOMEHKIaTypa U Kiaccupukauus. dusmueckue CBONUCTBA MPEICNIbHBIX OJHOATOMHBIX
crupTOB. BOJOPOAHBIE CBSI3M MEXAY MOJIEKYJIAMU CIIUPTOB. XMUMHUYECKHAE CBOMCTBA: PEAKLIMM 3aMEICHUS, JEeruapaTaluu,
OKHCJICHUs, B3aUMOJACUCTBHE C OpPraHMYECKMMH M HEOpPraHMYeCKMMM Kucinoramu. KadecTBeHHas peakuus Ha
OJTHOATOMHBIE cIUpPTHI. JleiicTBUE 3TaHOJAa M METaHoJa Ha OpraHu3M uyesnoBeka. CrocoObl MOJy4YeHHUs W NMPUMEHEHHE
OTHOATOMHBIX CIIUPTOB.

[IpocThie 3gupsl, HOMeHKIaTypa U u3omepusi. OcoO0eHHOCTH PU3NUYECKUX U XUMHYECKUX CBOMCTB.

MHOroartoMHsI€ CIUPTHI — TUIICHITIMKOIb U riniepruH. OU3nyeckrue 1 XUMHYECKUE CBOMCTBA: PEAKLINH 3aMEILICHMS,
B3aUMOJEUCTBUE C OPraHUYECKUMHU M HEOPTraHWYECKUMHU KMCJIIOTaMM, Ka4ECTBEHHAS PEaKLMsl HA MHOTOATOMHBIE CIIUPTBHI.



[IpencraBienne o0 MexaHU3ME€ peakUui HyKJIeopuiabHOro 3amenieHus. JleiicTBue Ha opranu3M uenoBeka. CrocoObl
MOJIYYEeHHs] U1 IPUMEHEHHE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYMIBI U OEH30JbHOTO siapa. PU3nyecKkue CBOWCTBA
¢penona. OcoOEHHOCTH XUMHYECKUX CBOUCTB (peHosa. KauecTBeHHble peakiuu Ha ¢enon. TokcuuHocTh enona. CrnocoOsl
noJiy4eHus 1 npuMeHnenue penona. GenondopmanbaeruaHas cMoa.

KapOonunbHble coeuHEHUsT — aiubAeTrubl W KETOHBbL. OJEKTPOHHOE CTpOCHUE KapOOHWIBHOW TPYMIIHL.
['oMonoruveckue psiabpl albJerua0B U KETOHOB, oOmas ¢gopmyia, u3oMmepus M HoMmeHkiaTypa. dusmueckue coicTBa
aNbJIETUAOB U KETOHOB. XHMMHUYECKHE CBOWCTBA ajbJAETUJIOB M KETOHOB: peakuuu mnpucoeauHeHus. OxuciaeHue
aJbJIETU0B, KAUECTBEHHBIC PEAKLIUU Ha ajibaeru/bl. CrocoObl MOMyYeHHs] U MPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeebHble KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTHM CTPOEHHS MOJEKYT KapOOHOBBIX KHUCIOT.
N3omepuss mu HomeHknaTypa. Puznyeckue CBOMCTBA OJHOOCHOBHBIX MpEEIbHBIX KapOOHOBBIX KHUCIOT. Bomopoansie
CBSI3M MEX]y MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius yTepudukanui,
peakuu C Yy4YacTUEM YIIIEBOJOPOAHOro panukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHEe O
IIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3dupax. MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HENpPENeTbHBIX M apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT, JIUKaApOOHOBBIX KHCJIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraButenu BBICHIMX KapOOHOBBIX KHCJIOT: CTEAPUHOBAs, MAJLMUTHHOBAS, OJICMHOBAS, JUHO/E8As, JUHOJIEHOBAS
kucaoThl. CriocoObI OTyYeHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl. ['omonorudeckuit psa, oomas hopmyna, u3oMepusi 1 HOMEHKIATypa. OU3NUECKre U XUMUYECKUE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIETIOYHOU CpeJIe.

Kupsl. CtpoeHne, ¢(uU3MUECKHE U XUMHUYECKHE CBOMCTBA JKUPOB: THUAPOIU3 B KUCIOW M IIEJIOYHON cpee.
Oco0GeHHOCTH CBOWCTB XKHUPOB, COAEPKAIIMX OCTATKU HEMPEIENIbHBIX KUPHBIX KUCIOT. XKUpBI B IpupoIe.

Mpb114 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmas xapakTepucTuka yrieBojoB. Kimaccudukanus yrieBofoB (MOHO-, TU- U MoJMcaxapuabl). MoHOcaxapHibl:
TIII0K03a, (PPYKTO3a, TajakTo3a, pudo3a, ne3okcupudosa. dusnueckue CBOMCTBA U HaxoXkAeHUE B mpupojae. PoTOCHHTE3.
XVMMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX M aJbJAETUIHON IPYIII, COUPTOBOE U MOJIOYHOKHUCIIOE
Oposxenue. [IpumeHeHne roKo3bl, €€ 3HaUeHNUE B )KM3HEACITEIbHOCTH opranu3ma. /lucaxapuapl: caxapos3a, MajibTo3a U
nakro3a. BoccranaBnuBarolue U HEBOCCTaHABIMBAKOLIME qucaxapuabl. [ uaponns aucaxapuaos. HaxoxaeHue B npupose



n npumenenue. [lomucaxapuapl: Kkpaxman, TIMKOT€H W LeiUTrosio3a. CTpoeHME MAKpOMOJIEKYJ KpaxMmalia, TJIMKOT€Ha U
eJuro03bl. u3nyeckre CBOMCTBA KpaxMasia U LEJUI0I03bl. XUMMHUYECKUE CBOMCTBA KpaxMalia: TUAPOJIN3, KAYeCTBEHHAs
peakiusi ¢ uUoAoM. XHMHUYECKHE CBOWCTBA IIEJUIIOJIO3BI: THUAPOIU3, ToiyueHue 3(upoB Iesmitono3el. [lonarue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCMEPUMEHTAIBHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILICHUN: PACTBOPUMOCTh PA3IMYHBIX CIIUPTOB B BOJE,
B3aMMO/JICIICTBUE ATAHOJA C HATPUEM, OKUCJIECHHE 3TWJIOBOTO CIMPTA B AJIbJACTUJ HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHHE STUJIOBOTO COUPTA JUXPOMATOM Kajius (BO3MOXHO WCIOJIb30BAHHE BUJIEOMATEPUATIOB), KaueCTBEHHBIC
peakiuu Ha anpaeruasl (¢ rumpokcunom guammuHcepeOpa(l) u rumpoxcumom wmenu(ll)), peakmus raunepuHa c
ruapokcugom meau(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJICMCTBUE pacTBOpa TIIOKO3bI C
ruapokcugom meau(ll), B3anmosericTBie kpaxmasa ¢ HOJI0OM, PElIeHUe IKCTIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «CIUPTHI U
dbenonby, «KapooHoBbIe KUCTOTHI. C0KHBIE DU,

A3oTcoaep:Kale OpraHudeckne coeJMHeHnsl.

AMUHBI — OpraHWMYecKHe NpPOU3BOJHBIE aMMHaka. Knaccudukamus aMuHOB: anudaTHuecKue U apoOMaTHUECKUE,
NepBUYHbIE, BTOpUYHBIE U TpeTuuHble. CTpoeHUE MOJIEKYJ, o01mas ¢opmysa, U30MepHus, HOMEHKIATypa U (pU3HYECKUE
CBOMCTBA. XHMMHYECKOE CBOWCTBa adu(aTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, QJIKWUIMPOBAHHUE, B3aWMOJECHCTBHUE
MEPBUYHBIX AMUHOB C a30TUCTOM KUCI0TOW. COoJIN aJIKUITaMMOHHUS.

AHWIMH — NpeJACTaBUTEIL aMUHOB apoMaTthdeckoro psiaa. CtpoeHue aHuivHa. B3auMHOe BiMsSIHME TPYIIT aTOMOB B
MoJsiekyse aHuwinHa. OCOOEHHOCTH XMMHYECKHMX CBOWCTB aHWiauHA. KadecTBeHHBIE peakiiuu Ha aHWIMH. CrnocoObl
MOJIYYCHUS U IPUMEHEHUE anudaTnaecKux aMiHOB. [loryuyeHrne aHrmIMHA U3 HUTPOOESH301a.

AmvuHokuciaoTel. HomeHknatypa u uzomepus. OTHaelbHbIE MPEACTABUTEIN O-aMUHOKHUCIIOT: TJIMIIMH, aJIaHUH.
duznyeckre CBOWCTBA aMUHOKHUCIIOT. XMUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEpHBIX OPraHUYECKUX COCTUHEHUH,
peakiusl TOJIMKOHJSHCANK, oOpa3oBaHWE IENTHAHOW CBs3M. bHojorndeckoe 3Ha4YeHHME aMHUHOKHCIOT. CHHTE3 U
TUJIPOJIN3 TIENTH/IOB.

benku xak nmpupoaHbie moauMephl. [lepBruyHas, BTOpUYHAsS U TPETHYHAS CTPYKTypa OCIKOB. XMMHUYCCKHE CBOMCTBA
OCIIKOB: TUAPOJIN3, ICHATYpaIlNs, KAYSCTBCHHBIC PEAKIINN Ha OCIIKH.



DKCIepUMEHTAJIbHBIE METOJbI M3YUCHHUSI BEUIECTB U MX MPEBpalllcHU: pacTBOpeHHE OENKOB B BOJE, JCHATYypalus
OCJIKOB MPU HArpEBaHUM, I[BETHHIC PEAKIIMU HA OENKU, PEIICHUE IKCIIEPUMEHTANBHBIX 3aJ1a4 M0 TeMaM «A30TcoJiepKaIine
OpraHuYeCKUe COCTUHEHUA» U «Pacrio3HaBaHUE OPraHUYECKUX COCIUHEHUI.

BbicokoMoJieKkyJIsIpHbIE COeTUHECHUS.

OCHOBHBIE TIOHSTUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
NOJIMMEpU3ALINM, CPENHsd MOJEeKyJspHas Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepubie wmatepuansl. [lnactmMacchl  (MOJMATUIICH, TOJUIPONMICH, TOJUBUHWIXJIOPUJ, TOJUCTHPOII,
MOJIMMETHUIIMETAKPUJIAT, MTOJTUKapOOHATHI, MOJUATUIIeHTepedTanart). Y Tuausaius 1 nepepadoTka riacTUuKa.

DnacToMephl: HaTypadbHBIA KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJueHOBBIA, XJIOPONMPEHOBBIN, U30NMPEHOBBIN) U
CWJIMKOHBI. Pe3uHa.

BosiokHa: HatypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKHE
(KarpoH | JaBcaH).

[lonumepsl crnienManbHOrO Ha3zHaueHUs (TedIioH, KeBlap, 3JIEKTPONPOBOMASIINE IOJIUMEPHI, OHOpasziaraeMbie
MIOJIUMEPHI ).

OKCHepUMEHTANIbHbIE METOAbl U3yUEHHUs BEUIECTB M UX NPEBpAIEHUIN: O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, pEUIEHHWE SKCIEPUMEHTANIbHBIX 3a1ady 1o TeMe «Pacmno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérurnle 3aaun.

Haxoxxnenue MonekynsapHoi GopMysbl OPTaHUYECKOTO COSAMHEHUS TT0 MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIINX B
€ro COCTaB, HAXOXJACHUE MOJICKYISIPHOU (POPMYIIBI OPraHUYECKOTO COSTUHEHUS TT0 Macce (00bEMY) MPOAYKTOB CTOpaHMUS,
M0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMK H/WIIA UCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOM
(bOopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIIOCOOOB TMOJYYEHHUS, ONMpPEneIeHNue A0TU
BBIXOJA ITPOAYKTA PEAKIINHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.



Peanusanus MeXNpeaIMETHBIX CBSA3€H NPHU M3YYEHMHM OpPraHudeckord xumuu B 10 Kiacce OCYIIECTBIISIETCS 4depe3
HCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX MMOHATUM, TaK M MOHATUM, MPUHATHIX B OTIEIBHBIX MNpEeIMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAY4YHBIA (DAaKT, TUIMOTE3a, TEOpHs, 3aKOH, AHAIU3, CUHTE3,
KJaccuukanys, HaOJIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®duszrka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHME BEIleCTBAa, (PU3NYecKue BEIMUMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, YHEPTHUs, Macca.

buonorusa: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTad0INM3M, HACIEIACTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpodHbIA TUN NMHUTAaHUS, OpoxkeHue, (HOTOCHHTE3, JbIXaHWE, OENIKH, YTJEBObI, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: nojae3Hble HCKONAEMbIE, TOILIIUBO.

TexHonorus: NHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIMTaHUs, MOIOLIME CPEICTBA, MaTepUAIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOTPAMMEBI 110 XUMHWKU HA VYIJIVBJIEHHOM YPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBUU € CHUCTEMHO-IESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npeaMeTra «XHUMHsS» Ha ypOBHE CpeAHEro o0mero oOpa3oBaHUs BBIACICHBI CIEAYIONINE COCTABISIONINE: OCO3HAHUE
OOyYarOMIMMHCS POCCHUICKON T'paKJaHCKOW WACHTHYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEICIICHNI0; HAIMYUE MOTHBAIIMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS PYKOBOJICTBOBATHCS
NPUHATBIMA B OOIIECTBE NpaBUJIaMH W HOPMaMH IMOBEJICHMS; HAJIMYHME IMPABOCO3HAHMUS, SKOJOTMUYECKOW KYIBTYPBHI;
CIIOCOOHOCTh CTaBUTH LIENIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yJabTAaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MIPAKTUYECKOMN JESITEIEHOCTH O0YJAIOMINXCSI B TIPOIECCE PeaTh3aIiii 00pa30BaTEIbHON EATETLHOCTH.



JIM4HOCTHBIC PE3yNbTaThl OCBOCHUS MpeIMeTa «XUMHUs» OTpakaroT chOPMUPOBAHHOCTh OIbITA MO3HABATEIILHOU U
MPAKTUYECKON AESATEILHOCTH O00YUYaloIMUXCs B MPOIECCe pealun3alud o0pa3oBaTesIbHON JESTEIBHOCTH, B TOM YHCIE B
YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS .

OCO3HAHUS O0YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOTIOPSIIKY;

MPEJICTABJIEHUS O COLIMATIBbHBIX HOPMAX U MPaBUJIaAX MEXIMYHOCTHBIX OTHOIIEHUU B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESITEIBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTBI JPYTUX MPHU aHAIN3€ Pa3IMYHbBIX
BUJIOB YUCOHOM JICSITEIHbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

EHHOCTHOTO OTHOIIICHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHOW XUMUMU;

yBa)XEHHS K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUIIOKEHHUS XMMHH, OCO3HAHUS TOTO, YTO
JaHHBbIE HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUMN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJla Y4EHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHUM W TOCJIEAYIONIEM aHaiu3e HHQOpMAllMd O TepeoBBIX
TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMH, CBA3aHHBIC C XMMHUYECCKUMU SBICHUSMU, U MIPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM
U C YYETOM OCO3HAHHUS MTOCIEACTBUM ITOCTYIIKOB;

4) popMuUpPOBaAHUA KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0e30macHOro oOpasa KWU3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PM3HUECKOMY U TICHXHYECKOMY 3/I0POBBIO;



coONIOIeHUsT TpaBWJl 0€30MacHOro OOpalleHus C BEIIeCTBAMH B OBITY, MOBCEIHEBHOM »W3HH, B TPYAOBOM
NeATEeNbHOCTH;

MMOHUMAHMS 1IEHHOCTH TpPaBWI WHAUBUIYAJILHOTO M KOJUICKTMBHOTO O€30MacCHOrO TOBEJCHUS B CHUTYaIUSX,
YTPOKAIOMIUX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHUS MOCIEICTBUM U HEMPUSATUS BPEAHBIX IPUBBIYEK (YIOTPEOICHHS aIKOT OIS, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIICIOBATEIILCKON JIESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM U JPYTUX BUJAX JAEATEILHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4YaCTHE B PEIICHUM MPAKTUYECKHUX 3a7a4 COLMAIIBHONW HAMpPaBICHHOCTH (B paMKaX CBOETO
KJ1acca, MIKOJIbI);

UHTEpECa K TNPAKTUYECKOMY H3YUYCHHIO MPOdEecCHil pa3IudHOro pojia, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
IIPEAMETHBIX 3HAHUN 110 XUMUU,

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJIbHOM TpaeKTopuu oOpa3oBaHus, Oyayuied mnpodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0J10THYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKH IEIE€CO00pa3HOr0 OTHOIIEHUS K IPUPO/I€ KaK UCTOUHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
MPUPOTHOMN U COLUAIIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAaHUA JOCTHKEHUMW XHMHUHU IS PEUIEHUS BOIPOCOB PalMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HEINPUATUA JEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOIHOW CpeAe, YMEHUsS MNPOTHO3UPOBATH
HEOJIaronpUsTHBIE YKOJIOTUIECCKUE TIOCTIECTBUS MPEANMPUHUMAEMBIX ICHCTBUI U MPEJOTBPAIATh UX;

HaJu4usl pa3BUTOrO IKOJIOTUYECKOTO MBIIIIEHUS, YKOJIOTUYECKOW KYJIbTYpbl, OMbITA JIESITEIBbHOCTH IKOJIOTUYECKOMN
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJIbHOM MpaKTHKE,
CIIOCOOHOCTU U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UACOJIOTMU XeMOoPpoOuu;



7) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIICCTBEHHOM MPAKTUKH;

MOHUMAaHUS CHENMUPUKN XUMHUHA KaK HAyKW, OCO3HAaHHUA €€ PO B (POPMHUPOBAHUHU PAMMOHATBLHOTO HAYYHOTO
MBIIIICHUS, CO3JaHUM IIEJIOCTHOTO TPEICTABICHUS 00 OKpYKaroIlleM MHpE KaK O €IMHCTBE MPHUPOABI M UYEIOBEKa, B
MO3HAHUHY TIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIEM COXpaHEHHUS MMPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHH JUISS COBPEMEHHOW IMBHIM3AIMH: B €€ TYMaHHCTUYCCKOH
HAIPABJICHHOCTH W Ba)XHOW POJIM B CO3JaHMH HOBOW 0a3bl MaTEPHAIILHON KYJIbTYpHI, B PEIICHUH TJIO0ATBHBIX MPOOIeM
YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOH, SHEPICTHYCCKOW, MUIICBONM M JKOJOTHYECKOW OE30MacHOCTH, B
Pa3BUTHHM MEIHUIIMHBI, OOECIICYCHUHN YCIOBUH YCICIIHOTO TPYJa M DKOJOTHYSCKH KOMMOPTHON KW3HU KaKJIOTO WICHA
00I1IeCTBa;

€CTCCTBEHHO-HAYYHOW TPAaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJIOB ITO3HAHMS, WUCIOJB3YyeMBIX B €CTECTBEHHBIX
HayKaxX, CITOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JUIA aHaIW3a M OOBSICHCHHS SIBIICHUNM OKPYXKAIOUIEro MUpa U
NPOUCXOAAIINX B HEM HM3MEHEHHH, YMEHHS Jel1aTh OOOCHOBAaHHBIC 3aKJIFOUEHUS HAa OCHOBE HAYYHBIX (DaKTOB W
MMETOIINXCS JTAHHBIX C IIEIBIO MMOJIYICHUS JOCTOBEPHBIX BEIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEIIPHO HCIIOJIH30BaTh XUMUYECKHUE 3HAHUS ISl PEHICHHUS MPOOJIeM B peallbHBIX JKU3HEHHBIX
CUTYaIUsIX;

WHTEpeca K IO3HAHUIO, HCCIICIOBATEIILCKON e TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHUIO, K aKTHBHOMY TOJyYEHUIO HOBBIX
3HaHUH TI0 XMMHH B COOTBETCTBUU C )KU3HCHHBIMH ITOTPEOHOCTIMU;

HMHTEpECca K 0COOEHHOCTAM TPYy/ia B pa3NYHBIX chepax MpoPpecCuOHAIBHON AESTEIHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHS MPOTpaMMbl MO XUMHUHU Ha YPOBHE CpPEAHEro oOIIero o0pa3oBaHUS
BKJIFOYAIOT:

3HaUYMMBbIE JUIsi  (OPMHPOBAHUS MHPOBO33PCHHUS OOYYAOIIHUXCA MEKIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC)
oOIleHayYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpa W CHENU(PUKY METOJOB IMO3HAHUSA,



UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (akT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEI0BaHNE, HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHble y4eOHbIe IeHCTBHS (MO3HABATENIbHBbIC, KOMMYHHUKATUBHBIC, PETYJSITUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBanue HyHKIIMOHATBHON I'PAMOTHOCTH U COLIMAIBHON KOMIIETEHIIUU 00Yy4aroInXCs;

CIIOCOOHOCTh OOYYAIONIMXCSl HCIOJIB30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U
yYHUBEpCabHbIC YUCOHBIC IEUCTBUS B MO3HABATEIILHON M COIIMAILHOM MPAKTHUKE.

MeranpeaMeTHbIe  pe3yJbTaThl  OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  IMO3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECUCTBUAMMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIEe JeiCTBUS

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpeAeisiTh ENU MACSTENbHOCTH, 3ajJiaBasi MapaMeTpbl M KPUTEPUU HUX JOCTHUXKEHUS, COOTHOCUTH PE3YJbTAThI
NEeSITeIbHOCTH C TTOCTaBJICHHBIMU 1ICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIISITh XapaKTepHbIC TPU3HAKHU MMOHITUM
U YCTaHaBJIUBaTh WX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIHME TMOHSATHS IS OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUIS KiIacCU(PUKAIIMK BEIIECTB U XUMHUCCKUX PEAKIIHA;

yCTaHABJIUBATh MPUUYUHHO-CJIEJCTBEHHbBIC CBSA3U MEXAY U3y4a€MbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, MO AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
MIPOTHBOPEYHS B PACCMATPHUBACMBIX SIBJICHUSIX, (DOPMYITHUPOBATH BEIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSTH B MPOIECCE TO3HAHUS MCIOJIB3yeMbIe B XUMHUHM CUMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH, IMPEOOPA30BHIBATH
MOJICIbHBIC TIPEACTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI) dJEMEHTa, XHUMHUYecKas (popMyna, ypaBHEHHE XHUMHUYCCKOM
peaKkiuy — MPU PEIICHUM YYEOHBIX IMO3HABATEIbHBIX M TMPAKTUUYECKUX 3ajlady, MPUMEHSATHh HA3BaHHBIE MOJICJIbHBIC
MPEJICTaBICHUS JJ1s BBIABJICHHUS XapaKTEPHBIX MPU3HAKOB U3YyYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHA.

2) 0a30BblIe HCCIIEeI0BATEIbCKHE IEMCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUH;



¢opmynupoBaTh LA W 3aJadd  HWCCIICJJOBAHMSA, HCIOJNB30BaTh IOCTaBJICHHBIE W  CaMOCTOSITEIIBHO
c(hOopMyITHpPOBaHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA MMO3HAHUS U OCHOBBI JUTsl (DOPMUPOBAHUS TUIOTE3BI TIO TIPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIAJCTh HABBIKAMH  CAaMOCTOSATEIBHOTO IUIAHUPOBAHHMS W  TMPOBEACHUS  YUYCHUYECKUX  IKCIICPUMEHTOB,
COBEPIICHCTBOBATh yMEHHWs HAONIOaTh 3a XOJOM IMPOIECCa, CaMOCTOSTEIBHO TMPOTHO3HPOBATh €ro pe3yJbTar,
dopMynrpoBaTh OO0OOIICHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB WCCIICIOBAHUS, COCTaBJISATH
000CHOBaHHBIN OTUYET O MpOJIeIaHHON paboTe;

MPUOOPETaTh OMBIT YYCHWYCCKOH MCCIICIOBATEIIBCKON W TPOEKTHOW JESITCIBHOCTH, MPOSBIATh CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSTEILHOMY ITOMCKY METOJOB PEIICHMS MPAKTHYECCKUX 3a/1ad, MPUMCHCHHUIO Pa3JIMYHBIX METOJOB
MO3HAHUS.

3) paboTa ¢ unpopManmeii:

OPUEHTUPOBATHCA B Pa3IUYHBIX HWCTOYHHMKAX WHOOpManuu (HAyYHO-TIONYJspHAs JIMTepaTypa XHUMHUYECKOTO
collep>KaHMsl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAMM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUAOB U (Popm
Ipe/ICTaBIIEHNUs, KPUTUYECKU OIIEHUBATDH €€ JOCTOBEPHOCTh U HENIPOTHBOPEUYUBOCTH;

(dbopMyIHpOBaThH 3aMPOCH U MPUMEHSThH Pa3IMYHbIE METOJIBI MPHU MOUCKE U 0TOOpE MHPOpPMALIUU, HEOOXOAUMOM ISt
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

MpUOOPETAaTh OIBIT MCHOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA U PA3TUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMANBHYIO (opMy mpencTaBieHus WHGOpMauK (CXeMbl, Tpa@uKd, JUATPAMMBI,
TaOJIUIIBI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIM $3BIK B KA4eCTBE CpPEJACTBA NpH paboTe C XUMHUYECKOW HH(POpMalMel: MPUMEHSTH
MEXIpeIMeTHbIE ((PU3NIECKUe U MAaTEMAaTHUECKHE) 3HAKW U CUMBOJIBI, (DOPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:



3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK1a€MOIl TEMBI B XOJI€ JMajora U/Wiu TUCKYCCUH, BHICKa3bIBATh UJICH,
dbopMyIHUpOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO BHITIOJIHEHUS MTPEJIOKEHHON 3a1a4H;

BBICTYIIATH C HpCBeHTaHHeﬁ PE3YIbTATOB MMO3HABaTEIIbHOM ACATCIIbHOCTH, IIOJNYYCHHBIX CaMOCTOATCIBHO WX
COBMCCTHO CO CBCPCTHHKAMM IIPHU BBIITOJIHCHHUNU XUMHWYCCKOTO JSKCIICPUMCHTA, Hp&KTH‘ICCKOﬁ pa6OTBI IO HUCCJIICAOBAHHNIO
CBOMCTB HN3y4aCMbIX BCUICCTB, PCAIN3alIUN yqe6H0r0 MMpOCKTa, U (bOpMyJ'II/IPOBaTB BBIBOJBI 11O PC3yJIbTaTaM HpOBeI[éHHBIX
I/ICCJICI[OBB,HI/Iﬁ HYTéM corjiaCoBaHusd HOSI/IL[I/Iﬁ B XOJ¢C 06CY)KI[CHI/I$[ 1 oOMeHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE 1eHCTBHS:

CaMOCTOSTEIIbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSTENBHOCTD, ONpeaesiss e€ 1esid U 3a/1a4Hu,
KOHTPOJUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEHJIaraeMblii aqrOpuUTM JIEUCTBHM TMPHU BBHINOJTHEHUU
y4eOHBIX W HUCCJEI0BATEIbCKUX 3a/ad, BhIOUpaTh Hamboiee 3(PPEeKTUBHBIN COCOO MX pelieHUs ¢ y4ETOM MOJTy4YeHUs
HOBBIX 3HAHU O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIIATH CAMOKOHTPOJIb JIESATSIIEHOCTH Ha OCHOBE CaMOaHaJIi3a M CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBbI 10 XUMHUHU Ha YIIIyOJIEHHOM YPOBHE HAa YPOBHE CPEIHETO OOIIeTro
o0Opa3oBaHus BKIIOYAIOT crelupuyYecKkue s y4eOHOTOo mpeameTa «XWMHUS» HaydHbIE 3HAHMS, YMEHHS U CIIOCOOBI
JICUCTBUH TT0 OCBOCHHIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHHUM, BUIBI JEATEIHLHOCTH T10 MOJIYYSHUIO HOBOTO 3HAHUS
Y MPUMEHEHHUIO 3HAHWN B PA3IUYHBIX YYEOHBIX CHUTYyallUiX, a TAKKEe B PEATbHBIX JKU3HEHHBIX CHUTYAIUSIX, CBA3AHHBIX C
xuMueil. B mporpaMMe mo XuMuu mpeIMeTHbIE pe3yIbTaThl MIPEACTABICHBI MO TO1aM U3yUCHUS.

10 KJIACC
[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPAXKaoT:



c(hOpMUPOBAHHOCTb MPEJICTABICHUN: O MECTE U 3HAUCHUU OPTAaHUYECKONW XUMHUHU B CUCTEME €CTECTBEHHBIX HAaYK U €€
poyin B 00€CHEUYEHUU YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA B PEHICHUU MPOOJEM IKOJIOTUYECKOM, IHEPreTHUECKON U
MUIIECBON OE€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3JIaHWM HOBBIX MAaTEpUAjOB, HOBBIX HCTOYHUKOB JHEPTUU, B
o0ecrieueHUn PaIMOHAILHOTO MPUPOJIONIOIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a
TaK>Ke€ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS! K CBOEMY 37]0pPOBBIO U MPUPOIHOM cpelie;

BJIAJICHUE CHUCTEMOM XUMUUYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIIUE TOHATHS — XUMUYECKHUUH
DJIEMEHT, aToOM, SAPO W JJIEKTPOHHas 00oyiouka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aTOMa, THOpUIU3aIlisg aTOMHBIX OpOuTaIe, MOH, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTD, CTEIICHb
OKHCJICHUS, XUMUYECKasi CBS3b, MOJb, MOJIIpHAas Macca, MOJISIPHBIM OOBEM, YIJIEPOIHBIN CKeJeT, (PyHKIHMOHAIbHAsS
TpyINa, paaukajl, CTPYKTypHbIe (GopMmyibl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJIETHBIC), M30MEpUsS CTPYKTypHas U
MPOCTPAHCTBEHHAs (FeOMETpUYECKasi, ONTHUYECKas), HU30MEPhI, TOMOJIOTUYCCKUM Ppsi, TOMOJIOTH, YTJIEBOAOPOIbI,
KACTIOPO/A- M a30TCOJIep)Kalllie  OpraHMYecKHMe  COCJAMHEHMS, MOHOMEp, [MOJIMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS; TEOpHH, 3aKOHbI (mepuommveckuit 3axkoH . WM. MenaeneeBa, Teopusi CTpOECHUs
opranndeckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXpPAHEHUS W MpEeBpaIllCHUS
SHEPIUU TPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTHU, CHMBOJMYECKUN SI3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHMS MPUYMHHOCTA M CHUCTEMHOCTHM XHMHMUYECKHMX SIBJICHUM; MPEJCTaBICHUS O MEXaHHU3Max
XUMHYECKUX PEAKIUN, TEPMOJAMHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHHs, O B3aUMHOM BIUSHUU
aTOMOB H TPYIINI aTOMOB B MOJICKyJaX (MHAYKTUBHBIA W Me3oMepHbId 3¢ dekth, opueHtantel | um Il poma);
(aKkTONOTHYECKHE CBEJICHNUS O CBOMCTBAX, COCTABE, MOTYYCHUU U OE30MaCHOM UCIIOJIb30BAHUH BRKHEUIIINX OPraHUYECKUX
BEIECTB B OBITY U MPAKTHYECKOU JCATEIHPHOCTH YEIOBEKA, OOIMNUX HAYIHBIX MPUHITUIIAX XUMHYECKOTO MTPOU3BOICTBA (Ha
MpUMEpPE MPOU3BOJICTBA METAHOJIA, IEPEPadOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUMW: BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATWN, YCTAHABIMBATh WX B3aUMOCBSI3b,
MCITIOJIb30BaTh COOTBETCTBYIOININE MOHSATHUS MIPU ONMMCAHUU COCTaBa, CTPOSHUS U CBONCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

WCIIOJI30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBIICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUIECKUX BEIIECTB;



COCTaBJIATh YPABHEHUS XHUMHUUYECKUX PEAKUUM U PACKPBIBATH UX CYIIHOCTb: OKHMCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEACTBOM COCTaBJICHHUSI SJEKTPOHHOro OajaHca »JTUX peaklHii, peakuuii HOHHOTO OOMEHa MyTEéM
COCTAaBJICHUS UX TIOJHBIX U COKPALIEHHBIX HOHHBIX YPABHECHUMN;

M3rOTABJIMBATh MOJIEIIM MOJIEKYJI OPTaHUYECKUX BELIECTB IS UIUTIOCTPALMU UX XUMUUYECKOTO U MPOCTPAHCTBEHHOI'O
CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABJIMBATH MPUHAJIC)KHOCTh U3YUEHHBIX OPTaHMYECKUX BEIIECTB M0 UX COCTaBY U
CTPOCHHIO K ONpPEACIEHHOMY KIIacCy/TpymIe COeAMHEHWMW, JdaBaTh UM Ha3BaHUS IO CHUCTEMATHYECKONW HOMEHKIIAType
(IUPAC) u mnpuBOIUTH TPUBHAIBHBIC HA3BaHHs JUIsl OTACABHBIX MPEICTABUTENICH OPraHWYCCKUX BEIICCTB (3 THIICH,
aleTWICH, TOJYOJ, TJIUIEPUH, ITHICHIJIMKONb, (eHos, (hopMalblIerui, aueTaibJerujl, aleToH, MypaBbHHAsl KHUCIJIOTA,
YKCYCHasl KUCJIOTa, CTeapUHOBas, OJIEMHOBAs, MAaJbMUTUHOBAS KHUCJIOTHI, TVIMIIMH, aJlaHWUH, MalibT03a, (PYKTO3a, aHWIIUH,
JTVWBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHS OIPEICIATh BUJ XMMHUYECKOW CBSI3M B OPraHUYECKUX COCJAMHEHUSAX (KOBAJICHTHAs U
MOHHAsI CBSI3b, G- U M-CBsI3b, BOAOPOJIHAS CBS3b);

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHAThH MOJI0KEHUS TEOPUH CTPOCHHS opraHnueckux Bemects A. M. bytneposa ans
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PUBNYECKHE U XMMUYECKHUE CBOMCTBA THIUYHBIX
IIPEACTaBUTEIICH PA3JIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, [IMKJIOAJIKAHOB, AJIKEHOB, aJKaJUCHOB, AJIKUHOB,
apOMaTUYECKUX YTIEBOAOPOJIOB, CIIUPTOB, AJbAECTUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(UPOB,
KUPOB, HUTPOCOCAMHEHUI 1 aMHUHOB, aMHUHOKHCIIOT, O€TTKOB, YTIEBOA0B (MOHO-, M- U TIOJIMCAXAPUIOB), MILTIOCTPUPOBATH
FEHETHYECKYI0 CBSI3b MEXJYy HHUMHM YPAaBHEHUAMHU COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKUUM C HCHOJIb30BAHUEM
CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUS TOJTBEPXkJaTh HAa KOHKPETHBIX MPUMEpPAX XapakTep 3aBUCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPTraHWYECKUX COCIMHEHUN OT KPATHOCTH U THIA KOBAJICHTHOW CBSI3M (G- M M-CBSA3M), B3AUMHOTO BIIUSHUS
aTOMOB U IPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HICTOYHUKH YTIIEBOJOPOIHOTO CHIPhS (HE(Th, MPUPOIHBINA Ta3, Yroib),
CIIOCOOBI €T0 MepepaboTKH U MPAKTUYECKOE MPUMEHEHUE TTPOIYKTOB MEPEePaOOTKH;



c(hOpPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O E€CTECTBEHHO-HAYYHBIX METOJAX ITO3HAHWS — HAOJIOICHUH,
U3MEPCHUU, MOJICIIUPOBAHUH, SKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM ) U YMEHHUSI IPUMEHSITh 3T 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHUS NMPUMEHSATH OCHOBHBIE OTEPAIMHM MBICIUTEIBLHON ACATCIBHOCTH — aHAU3 M CUHTE3,
CpaBHEHHE, OOOOIIECHHWE, CHCTEMATHU3aIlUIO, BBISBICHUE NPUYHMHHO-CICICTBEHHBIX CBSA3CH — I HM3y4YCHUS CBOWCTB
BEIIECTB U XUMHYCCKUX PEAKIIHIA,

c(OpPMHPOBAHHOCTh YMCHHI: BBISIBISITh B3aMMOCBSI3b XUMHUYCCKHUX 3HAHWUA C TOHATHSAMH W TIPEICTABICHUSIMHU
JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIsi 0OJiee OCO3HAHHOIO MOHUMAaHWs CYIIHOCTH MaTEPHAILHOTO EIUHCTBA
MHUpa, HUCIOJIb30BaTh CHUCTEMHBIC 3HAHUS 1O OPTaHMYECKOW XUMHH JUIsi OOBSICHEHHSI W TPOTHO3MPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBCHHO-HAYYHYO TIPUPOTY;

c(hOpMHPOBAHHOCTh YMEHUI: IPOBOAUTEL PACUYETHI MO XUMHUSCKHM (DOpMYJIaM M YpPaBHEHUSAM XUMHUUYCCKHX PEaKITHi
C WCITOJIb30BaHUEM (DM3UYECCKUX BEIMYHMH (Macca, 00bEM Tra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: paCUYEThI IO HAXOXKJICHUIO XUMHYCCKOUW (hOPMYJIbI BEIIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM
XHUMHAYECKUX FJIEMEHTOB, TIPOJAYKTAM CTOPaHHS, IIIOTHOCTH Ta3000pa3HbIX BEUIECTB;

cOPMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3HPOBATH U OICHMBATh C TO3UIMHA DKOJOTHYECKOM
0€30MacHOCTH TIOCJICACTBUS OBITOBOH M MPOW3BOJCTBCHHOW JEATEIHHOCTH YEIOBEKa, CBA3aHHOW C TMepepaboTKOi
BEIIECTB, UCIOJL30BATh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHHH MPOOJIeM B CHUTYAIUAX, CBI3aHHBIX C
XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSATEIHHO IUIAHUPOBATH U MPOBOJIUTH XUMUYECKHUH IKCIIEPUMEHT (TIOJTydeHUE U
U3yYeHUE CBOWCTB OPTraHWYECKUX BEIIECTB, KAUECTBECHHBIC PEAKIMH YTIJICBOJOPOJOB Ppa3UYHBIX KIACCOB U
KHCIIOPOCOIEPKAIINX OPTraHNYECKUX BEIECTB, PEIICHHE dKCIEPUMEHTAIBHBIX 33/1ay TI0 PACIO3HABAHUIO OPTaHUYECKHUX
BEIIIECTB) C COONIOZACHUEM TMpaBUil OE30MaCHOTO OOpallleHuss C BEHIECTBAMU M J1a00paTOPHBIM O0OPYIOBAHHEM,
dbopMynHpoOBaThH MENIb UCCIENOBAHUSA, TPEICTABIATh B Pa3IUYHON (hopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI0aTh TpaBUiia SKOJOTUYECKH IIEJIECO00Pa3HOTO TMOBEACHUS B OBITY M TPYJOBOH NEATEIBHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3/I0POBbSI, OKPYKAIOIICH MPUPOTHOMN CPEIbI M TOCTIKCHHSI €€ YCTOMYUBOTO Pa3BUTHS;



OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JICMCTBUS HA >KUBBIC OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMas cmeicha nokazareis [1J1K;

aHAJM3UPOBATH 11€7€CO00Pa3HOCTh MPUMEHEHUSI OPTraHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOLLICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIAThH LIE€JEHAMNPABICHHBIN MOMCK XUMHUUYECKON HMH(OpMAIMU B Pa3IUUYHBIX
UCTOYHMKAX (Hay4yHass W Yy4dyeOHO-Hay4Hasi JIMUTepaTypa, CpeacTBa MaccoBoi wuHbopmanuu, HHTEpHET U npyrue),
KPUTUUYECKH aHAJIU3UPOBATh XMMHUUYECKYI0 HH(pOpMaIuio, MepepadaThiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1a4eil.
TEMATHUYECKOE IIVTAHUPOBAHUE

10 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Konrtpoasbnbie | IlpakTnyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI OPraHUYECKON XUMHH
[Ipenmet opranuueckoit xumuu. Teopust
11 CTPOCHHMS OPTaHMYECKHUX coeqruHeHui A. M. 8
byrneposa
Utoro mno pazneny 8
Pa3znen 2. YrieBoaopoanbl
91 [IpenenbHbIE YrIEBOIOPOABI — alIKaHBI, 5
' HUKJIOATKAHBI
59 HenpenenbHbie yrieBo10poIbl: AIKEHBI, 14 1
' aJIKa/IMeHBI, aJIKUHBI
2.3 Apomatuyeckue yrieBoJopoabl (apeHsbl) 8




IIpupoHbIE HCTOYHUKH YIIIEBOIOPOJIOB U UX

2.4 4
nepepadoTka
2.5 l"asioreHnpon3BoAHBIE YTIEBOJOPOIOB 4
Wroro mo paznmeny 35
Paznen 3. Kuciopoacoaepskamme oprannyeckue coeinHeHust
3.1 Crnuptsl. DeHon 11
KapOoHUIBHBIC COCTUHEHUS: JTbJICTH/IBI 1
3.2 keToHbl. KapOoHOBBIE KHCHAOTHL. ClOKHBIE 21
3¢upsl. XKupsl
3.3 YrineBosl 9
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaiye opranHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
5.1 BricokoMoeKyIspHbIE COCTUHEHUS 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHIE O MHOT000pa3nuu
OpPraHWYECKHUX COECIMHEHHUU

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

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHCHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa
CBs3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Buasl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEeIMHEHUN

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

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTHUECKH psl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

10

duznueckre 1 XMUMUYECKUE CBOUCTBA
aJIKaHOB

11

Haxoxnenue aikaHOB B IPUPOJIE.
CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
AJIIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CIIOCOOBI
MOJTy9YCHHUS U TIPUMCHEHUE

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LIMC-TpaHC-U30MEepUs
aJIKCHOB

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObI mosTyyeHus ¥ IpUMEHEHHE

16
AJIKEHOB
[Ipaktuyeckas pabora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 Ha

18 onpe/iesieHue MOJIEKYIIpHON (GOpMYJIbI
OpraHMYECcKOro BEIleCTBa
ANKaaMeHbl: CONPsHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIMPOBAaHHBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CrniocoObl MosTyueHus U IpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nostyyeHus U IpUMEHEHUe
AJIKMHOB

26 Pemenue 3anau: pacy€Tsl IO ypaBHEHUIO
XMUMHYECKON PEaKINU

97 Cucremaru3zanus 1 00o0IIeHNe 3HaHUH) 110

TEMC




28

ApeHBI: TOMOJIOTHYECKUH psif, oOmIast
dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOMCTBA

29

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3o1a

31

OCOoOEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hPOPMYITBI
OPraHM4eCcKOro BEIecTBa

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34

I'enetnueckas cBI3b MCXKAY pa3iIndYHbIMHU
KiIacCaMHu yrjii€eBoa0poJa0B

35

Pacu€thl mo ypaBHEHUSIM XUMHYECKUX
peakmnuii. Cucremaruzaius u 00001IeHne
3HAaHUH 110 TEME

36

[Ipuponansiii raz. [lomyrabie HeQTsIHBIE
rasbl

37

KaMmeHHBI# yrosib U MpOyKThl €ro
nepepaboTKH

38

HedT1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHre NpoyKTOB NepepaboTKu




HeTH

39

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHBIE YIIIEBOJOPO/IOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLuu
3aMelleHus TajJoreHa

41

JleicTBue menouent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtemaruzanusa 1 0000IIeHe 3HAHUH 110
pazaeny "YrieBoaopoasr"

43

KonTponbHas paborta no teme
"YrneBonopoier"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroatoMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIULEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBa




CrniocoObl mosryyeHus U NpUMEHEHNE

49
MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYITbI, (PU3NYECKUE
cBoiicTBa. TOKCHYHOCTH (peHOIa

ol Xumudeckue cBoicTBa (heHoma

59 CriocoObl nosTyuyeHus: U IpUMEHEHUe
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CnupTtsl U (heHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
AJIbIETUIBI I KETOHBI: SJICKTPOHHOE

55 CTPOCHHE KapOOHWIIBHOM TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbIeTUIBI ¥ KETOHBI: (PH3HUECKUEC
CBOWCTBA; pEAKIMH MTPUCOCTUHCHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJETUIOB U KETOHOB

58 CriocoOBbI MOJTyYeHHsI aJIbJICTH/IOB U
KETOHOB
O/IHOOCHOBHBIC MIPEJIeIIbHbIC KapOOHOBBIC

59 KHCTIOTBI, 0COOGHHOCTH CTPOESHHS UX
MOJIEKYI

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX

KHUCJIOT, UX (I)I/I3I/I‘-ICCKI/IC CBOMCTBaA




61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OCoOeHHOCTH CBOWCTB MYpaBbUHOM
KHACIOTHL. MHOT0OOOpa3ue KapOOHOBHIX
KHCIIOT

63

Oco0eHHOCTH CBOICTB: HENPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT

64

[ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe YQUPBI: TOMOJIOTHYECKUN P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckre U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTrO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"KapOoHoBble kuCIOTHI. CliokHBIE 3pUpHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOUCTBA (THAPOIIN3)




71

OCco0GeHHOCTH CBOWCTB JKUPOB,
COACPpIKAIUX OCTATKH HCHIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moomee aevicreue. Iloasarue o
CUHTETUYECKHX MOIOIIMX CPEACTBAX

(CMC)

73

['enernueckas cBs3b YIiIeBOJAOPOJOB U
KHCIIOPOICOAEP KAIUX OPraHNYEeCKUX
BEIECTB

74

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peakuui

75

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeME

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
KJaccuukaiuys yrieBo10B (MOHO-, TU- U
TOJIFCaxapy bl )

77

Monocaxapuabl: puznyecKue CBOMCTBa U
HaX0XJCHUE B IPUPOJIC

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

79

}:[I/Icaxapnnm: caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpHUpoaAC U
IIPUMCHCHHUEC TUCaAXaprua0B

80

HOJ'II/ICEIXapI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/IBI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,
MNPHUMCHCHUC

81

[Monsitue 06 HCKYCCTBCHHBIX BOJIOKHAX




82

Pewrenne pacyeTHsIX 3aa4 Ha
OIIPEECIICHUE J0JIHA BBIXOA IIPOIYKTa
peakuuu OT TEOPETHYECKH BO3MOKHOIO

83

Cucremarusaius 1 00001IeHrE 3HAHUHT 110
pazueny

84

KonTponsnas pabora o teme
"Kucnopoaconepkaiye opraHudecKkme
coeuHEeHUS"

85

AMuHBIL: Knaccu(UKalus, CTpoeHue
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObl mosTyueHus: U IpUMEHEHUe
anudaTuyecKux aMHMHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nzoMepusi, pusnueckre CBONCTBA.
OTtnenbHBIC MTPEICTABUTENH O-
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHHOKMHCIJIOT, UX
OHOJIOrMYECKOE 3HAUYEHIHE aMUHOKHCIIOT.
CuHrte3 n IruapoJin3 MNCerTuaoB

91

benku kak mpupoHbIE TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

92

XHUMHUECKHE CBOMCTBA OEJIKOB




93

A30Tc0;[ep>1<aume reTCPOUUKINICCKUC
COCAMHCHUS. HyKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHHUEC U Ouosoruyeckas POJIb

94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHn4ecKue
coenuHeHus"

95

[IpakTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacnio3HaBaHne OpraHMYECKUX
coenuHeHni"

96

KonTponbHas pabora o teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OCHOBHBIC TIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTE3a —IIOJIMMEPpHU3aluia 1
IIOJIMKOHACHCAII U

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IlacTuKa

99

DnacToMepsl: HaTypalbHBIH
CHUHTETHYECKUE KayuyKku. Pe3nna

100

Bonokna: HaTypaJbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMCPBI ClICOuaJIbHOI'O
Ha3Ha4YCHUA

101

IIpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHuUe ILIACTMACC ¥ BOJIOKOH"




O0001IeHUE U CUCTEMATU3ALIUS

102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe 1
"BbicOKOMOJIEKYsIpHBIE COeTMHEHUS"
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME







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

Xumus 10 kn.Pymsutuc I'.E,®.I". ®enpaman. M: [Ipocsenienue.






