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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 «O6
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 KoHuenuuu mnpenoaaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME E€CTeCTBEHHO-Hay4yHOro oOpazoBaHus yvamuxcsi 10 kmaccoB. M3yuyenue
npenMeTa, pealnsyeMoe B YCHOBUAX AU(PGEepeHIIMPOBAHHOTO, MNPOGUIBLHOTO
oOydeHusi, MPU3BAaHO O00OecTeunuTh O0O0Ie00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO JJisl ajanTalii X K OBICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HU B COLIMYME, a TaKXe JUIsl TPOJOJDKEHUS 00yUeHus
B OpraHM3aIusx MpoPecCHOHATIBHOrO 00pa30BaHUs, B KOTOPHIX XUMHUSI SIBJISETCS
OJTHOM M3 MPUOPUTETHBIX JUCITUTUIHH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB OOyueHUs M TpeOOBAaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJyYyeHHE NPEJCTaBICHUS O LEsIX, COJep)KaHuHU, oOuieil cTpareruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJIWYECTBEHHBIX M KAaYECTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriayOIEHHOTO U3YUCHUS! XUMHH:



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

e J1aéT MPUMEPHOE paclpeliesieHue Y4eOHOTO BPEMEHHU, PEKOMEHIIYEeMOTIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1aéT METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJIEH U 3a/1au U3y4YeHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOYy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAeNIThbCsl B COOTBETCTBUM C HAIPaBJIEHWEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHUSL HAa YpPOBHE VYIJIyOJIEHHOTO U3Y4YEHHsS HANpaBlI€H Ha pealu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3m wm3yueHHe mpeaMera «XHUMHS» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax mpodeccuonanbHoro 00pasoBanus. Hapsgay ¢ aTum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCITUTAHUS W COIMAIBHOTO Pa3BHTHs OOydYaromuxcs, Ha (GOPMHUPOBAHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHU paIlMOHATU3ANK y4eOHOTO Tpyla H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonuMu TpeaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO H3YYCHHS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumus» U «OOmas u
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npuHATel nojoxkeHuss GI'OC COO o paznuumsx 0a30BOTO W yIrIyOJIEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHMM TIOJy4YaeT ONpeaeiéHHOEe TEOPETHUECKOEe OMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydYeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
AJIEMEHTAaX W CBOMCTBaX MX COCJIWHCHHUN HAa OCHOBE PACIIMPEHUS W YTITyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoanydeckoi
CUCTEMBbl ~ XHMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpasoBaHus. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHECHUN yNemnseTcs 0co00e BHUMAHUE BOIMPOcaM 00 3JEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JONOJHEHWA K OoOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYeHUHW TIpeJMEeTa B JaHHOM Cllydae akIeHT OyneT clelaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUH B XUMHUHU U B (PU3HKE: ATOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAacCMOTPEHUSI XMMUYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYXAaT OCHOBOM I H3yYECHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YypOBHE OCHOBAaHO 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 MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEJIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemenue
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 W e€ BeAylledl poiu B OOeCreYeHHH
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecnevyeHnn panuoHaIbHOIO MPUPOJIONOIL30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA: (yHAAMEHTAIBHBIX
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, PACTBOPAX U JUCIIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHWMHH, IJIsi OOBSICHCHHUS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH 4YEJIOBEKAa, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
PHUPOJIC, B MPAKTHUECKOU JIEATEILHOCTH U MIOBCETHEBHOM YKM3HHU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKUE EH U 3324, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO U T[IO03HAHWIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hepenmo), B 11 kitacce — 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
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

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

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

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



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

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) wuzomepus. Dusnyeckue CBONUCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIHMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psajn alkuHOB, 001mast Gopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNU, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzomna. IlpencraBmenne 00 OPUEHTUPYIOIIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATUYECKHUX YIIJIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTWJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJICIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccuukauua. Dusmdeckue CBONCTBA  MpeAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb U TIULEpUH. DPu3ndeckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CmocoObl TOJMy4YeHUS € MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osrydeHust ¥ npuMenenue penona. Genonpopmanbaeruanas cModa.

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  aJbJETMJOB M  KETOHOB:  pEaKIuu
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. dusnyeckue cBoncTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaAKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajauKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraButenn BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3NYECKHEe W XUMHUYECKHE CBOWCTBA: THUIPOIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIBIACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranapiuBaronme 1 HEBOCCTAHABIIMBAIOIIME JUcCaxapuibl. [ uaposins
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMaja: THAPOJIHN3, KAYECTBEHHAs pPEaKUus ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
auammuHacepeOpa(l) u  ruapokcuaom  meau(ll)), peakuus raMIEpUHA €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinb, «KapooHoBbie KUCTOTHI. CIOKHbBIE 3PUPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyi, obmas ¢opmyia, U30MEpHs, HOMEHKIATypa U (puznueckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3anMHOe BiMsSHUE TPYNI aTOMOB B MoJjieKylse aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPeCTaBUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUPOJIN3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOopeHHe OEIKOB B BOJE, JCHATypamus OCIKOB MpPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

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

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOJIHBIX BEUIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU 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, HAYUHBIA (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3NYECKUE BEJIMYUHBI, €IMUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHINA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBl CIEIYIONIME COCTABISIOIME: OCO3HaHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHIATHIMA B OOIECTBE TMpaBWJIaMU M HOPMaMM TIOBEJICHHUS; HaJIWYUeE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIecce peaanu3aiuy 00pa3oBaTeIbHON NeATEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIIBHOCTA IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAaONMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIbHBIX  MOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIIO/ICHUST TIpaBWJI OE€30MacHOr0 OOpallleHus C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENMPHUATHS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHIAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOASAM TPyAa U pe3yJibTaTaM TPYAOBOU JI€SITEIbHOCTH;

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

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHHM XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

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

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHUMAaHUS CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAaydHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IENIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M cHelu(UKy METOJO0B IO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbBIE JCHCTBUs (TIO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yYHUBEPCAJbHBIC yueOHbIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrUvYecKHe JeiCcTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUI NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBOJbI U 3aKIHOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTH u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: NPUMEHITh MEXNpeaIMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHUH, BBICKA3bIBAaTh W€, (POPMYIHPOBATH CBOU MPET0KECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcaAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IUYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWW OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEMOM  XMMHYECKHMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJIYYCHHH U OE€301acHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTaBJICHUS MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0OajaHca »dTUX peakiuil, peakuuil HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTpAIuu
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUMN: YCTAHABIMBATh MPUHAIJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTUJICH, TOJYOJ, TJIULEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTue);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHX BEIECTB: aJKaHOB, IIUKIIOAIIKAHOB, aJKEHOB, aJIKaJUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJIYy  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHUM: TMPOBOJUTH PACUETHl MO XUMHUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelecTBAa MO W3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE UM M3YYEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BelecTBaMU M JabOopaTOpHBIM 000pYyIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKArOLIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€J1€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTpOEHUS OPraHNYeCcKUX coenHeHuit A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbl) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHWYECKHUX COECTMHEHHUN

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

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

Teopust cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEqUHEHNN

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

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dbopmya, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKkTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObl mosTyyeHus ¥ IpUMEHEHHE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

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

18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIMPOBAaHHBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

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

29 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMUMHYECKON PEaKINU

97 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TeEME

28 ApeHBbl: TOMOJIOTHYECKUH psif, oO11ast




dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenune pacu€rHbIx 3a1a4 Ha

32 OTIpe/ieIeHNE MOJICKYIISIPHON (hOPMYITBI
OpPraHU4eCcKOTo BELIeCTBA

33 CrniocoObl nosTyueHus U NpUMEHEHNE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUU IO TeMe

36 [Ipuponusiii ra3. IlonytHsle HeTsAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
HedT1b 1 ciocoOsl e€ nepepaboTKH.

38 [IpuMeHeHre TPOAYKTOB NEpepaboTKU

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLUu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeHe 3HAHNUI 110
pazaeny "YrieBoaopoasr"

43

KonTponbHas paborta no teme
"YrneBonopoisr"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosTyyeHHs U IpUMEHEHUe




MHOT'0Q@TOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCcKUe CBOMCTBA (heHOJIa

59 CriocoObI mosTy4eHHs U IpUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"CnupTtsl U (peHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE

55 CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTUIBI ¥ KETOHBI: (PH3HUECKUE
CBOWMCTBA; PEAKIMH MTPUCOCTUHCHHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoITyYeHHsI ajTbJICTHIOB U
KETOHOB
O/IHOOCHOBHBIC MPEIeIIbHbIC KapOOHOBBIC

59 KHCIIOTBI, 0COOGHHOCTH CTPOESHHS UX
MOJICKYJ

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3uvecKure CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

OcoOeHHOCTH CBOWCTB MypaBbUHOM
KUCIIOTBI. MHOr00Opasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MosTyueHus: ¥ IpUMEeHEeHue
KapOOHOBBIX KHUCIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3a7a4: [0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYJIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kHUCIOTHI. CaoxHbIE d3PHUPHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOUCTBA (TUAPOIIN3)

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moroee aeicreue. Ilorsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMO)
I'eneTnyeckas CBS3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U

76 KJaccuukaius yrieBo10B (MOHO-, TU- U
TOJICaxapu bl )

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJCHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. HaxoxaeHue B mpupojie u
MPUMEHEHHE AUCAXaPUIOB
[Tonmmcaxapuapl: CTPOCHUE MaKPOMOJICKYT,

80 (bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHNUEC JOJIM BbIXOAa MMPOAYKTa




pCaknuuu 0T TCOPECTUICCKU BO3SMOXKHOI'O

83

Cucremarusanus u 00001IeHYE 3HAHUM IO
pasneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeMHeHUs"

85

AMuHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA alu(PaTUUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
anrpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3ndecKue CBOMCTBA.
OTnenbHbIC MPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudecKkre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHrte3 n IruapoJin3 ICrTuaoB

91

benku xak npupoaHble NOJIUMEPBHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<aume reTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OouoJIoruyeckas POJib




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin”

96

KonTponsHas pabora no teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bomokna: HaTypaJlbHBIC, HCKYCCTBCHHEIC,
CHHTCTHYCCKUC. HOJ’II/IMGPI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

102

O06o00611eHne U cUcTeMaTH3aIUs
M3YyYEHHOT'0 MaTepHaia 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




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

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






