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HOACHUTEJBHASA 3AITUCKA

PabGouas mporpaMma mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbI CpEIHEero o01ero
obpazoBanusi(POIl COO), npencraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHUN «CTparernn pa3BuTus BocnutaHus B Poccuiickoi
Oepnepanuun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX —auddepeHITMpOBaHHOTO,
npoduiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYnTh O0O0IE00Pa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
NPOJOJDKEHUS O0y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 0o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B nmporpamme no XumMuUM Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMoOi MO
XUMHUH (PYHKINU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTopoil oOecrneynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOl CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUYaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y9aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
omnpeneseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs: y4eOHOro MaTepuania, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOJ0B K (POPMUPOBAHUIO CONEPKATEIBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYJarommxcsi B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX Mpoduiueil, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpHUMEPHOE pacmlpeliejeHue y4yeOHOro BpPEMEHH, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COACPKATEIBHOM XapaKTEepPUCTUKH
IUIAaHUPYEMBIX  PE3YJIbTAaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
POrpamMMbl CpEIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMe MO XHUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHMEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHONM (MHBAapUAHTHON) COCTABIIAIONIEH COAEpKaHHsS Y4EOHOTrO Mpeamera
«XumMHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHUEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBHUM ¢ KoHuenTyajdbHbIMU mnosiokeHussMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YIIIYOJEHHOIO U3Y4YEHHUsl HaNpaBieH Ha pealn3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTaloOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKax M3yuyeHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OPraHU3AIUSIX CpeIHEro npogecCHoHaIbHOrO
oOpa3zoBanusi. B 3Toi cBsI3u u3ydyeHHEe mpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHUeCKOW U
NPAKTUYECKON MOJATOTOBKU OOYYaroIIMXCsl, BEIOPABIIMX OMPECIEHHBIN MPOpHIb
0o0Oy4eHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIErO MOIyUYeHUsI XUMHUUYECKOTO
00pa3oBaHus B OpraHu3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHero oOIero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelIeHHe 3a7ad



BOCIUTAHUSA U COLMAIBHOIO PA3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEMHTEIUICKTYaIbHBIX YMEHHMH, YMEHUI palMoOHAIM3ald Y4eOHOrO TpyJa U
0000MIEHHBIX  CIOCOOOB  JIESITENBHOCTH, HMEIONUX  MEXKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocrapngomMu mpeaMera «XUMHUsS» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeneneHuu moaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHM3alKi COAEpPKAaHUS 3TUX KypCOB B IpOrpaMMe IO XUMHHM 3a OCHOBY
npuHATkl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriIyOJIEHHOTO
YPOBHEHN U3yUYeHUs IpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OO0mas u
HEOpPraHUYEeCKass XUMHUS» COCTaBISET COBOKYMHOCTb NPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMs IpeaMmeTa. JTa CUCTEMaA
3HAHUW TIOJy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Ooyblinii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAX MX COCAMHEHMI HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJICTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKIIN, pAaCCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepmoauHamuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMBI ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHUU aroma. XMUMHUYECKas CBS3b
OOBSACHSETCS C TOUKU 3PEHMS SHEPTrEeTUUECKUX U3MEHEHUH NpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS] MEeXaHU3MOB €€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHU NPU PACCMOTPEHHH PEAKLMOHHOW CIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAHHUE KypcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YEHHMS JUJIsl KJIACCOB ONpPEeIEHHOr0 Ipoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHUH K o0meil cucreme
IpEeIMETHBIX 3HAHWIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-PU3ndeckoro mpoduius Oosbiioe
3HaueHue OyJIyT UMETh 3JIEMEHThl Y4eOHOro marepuaia no obmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JIAHHOM CcCllydae akKIeHT OylneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHUU BEILECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro npoduisi OOJIbIINNA YAeIbHBIH BeC OyIeT MMETh OpraHuyYecKas
xumus. B 3TOM ciydae mpenoctaBisieTcss  BO3MOXKHOCTb Al Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud — KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbI, OENKH, YIJIEBOAbI, HYKJIECHHOBBIC
KHMCJIOTBI U Apyrue. Ilpu 3TOM 3HaHMS O cOCTaBe M CBOMCTBAX IIPEACTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEILIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MTUIIEBAPEHUSI.

B mnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHaYyYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTUYECKOTO IPUMEHEHHNS HayYHbIX
3HAaHUW H3ydyeHHE MNpeaMeTra «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMU, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro ooiiero oOpazoBaHus (Ha 0a30BOM
YpOBHE), 3a7jaueli MepBOCTENIEHHON 3HAYMMOCTH SIBIsieTCSl (POpMHpOBAHHE OCHOB
HAyKM XHMHU Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YrayOJnEHHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaraet
peanu3anunio TaKuX LeJe, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAILHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayled ponu B oOecrnedeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOiem
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHUsA, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOILEH KyJbTypbl UE€IOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB MU TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHHUsS XMUMWUYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJarOIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJEH M MPOoOJieM COBPEMEHHOW XWUMHUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHYCCKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKAa, CBS3aHHON C
XMUMHUYECKHM  TIPOM3BOJCTBOM, HCIOJB30BAHUEM U  MepepabOTKOM
BEIIICCTB;

yIIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METoJaxX  IO3HaHWS,
HCOOXOJUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTUYECKOM JISATEITHHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero o0Iiero oOpa3oBaHHs MPH U3YYEHUU
npeamera «XuMHs» Ha  YriayOJI€HHOM YpOBHE O0COOYI0  aKTyaJbHOCTb
nproOpeTaroT TaKue LU U 33/1a49H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEOBAHUM B XUMHUH, (POPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE  YCBOCHHS
00IICYCTIOBEUECCKHX IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX NHTEPECOB, NHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHaTBLHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM KOJOTMYECKOU NeSITCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUHU HA YTITyOJIEHHOM
YpOBHE CpeaHero obdimiero oOpaszoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COJEPXXAHME OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHWE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsiHMA. BaneHTHple BO3MOXKHOCTHM aTroMa yriaepoaa. XHMHUYEeCKas CBA3b B
OpraHUYECKUX COEAMHEHUsX. Tumbpl ruUOpUAM3aIUMU aTOMHBIX OpOuTasIel
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHasa cBsA3b. CrOCOOBI pa3pbiBa CBsI3el B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue 0 cBOOOJHOM panukane, Hykiaeoduiae u
aneKTpodue.

Teopus cTpoeHMsi opranudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3iU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenerHass. M3omepus. Buabsl H30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3 HEKTHI).

[IpencraBienne o kinaccupukanumum opraHndeckux BemlecTB. [lonstue o
dbyHkuuoHangpHOM rpymnme. ['omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH U KJIacCU(PHKAIMS OPraHUYECKUuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YYEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHWE ¢ oOpa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMosiornueckuil ps ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
u30Mepusi. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJKaHOB, SP -
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUHMH 3aMEUICHUS, W30MEpPHU3aLHH,
JErHIpUPOBaHMs, HUKIU3ALMY, TUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILIECHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHSI M XUMHYECKHX CBOMCTB MajblX (LUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMyuyeHUs u
IIPUMEHEHUE LUKIIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psii ankeHoB, odmias (Gopmyiia, HOMEHKIATYpa.
DNEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN ~AlKEHOB, Sp°-
ruOpuan3aiys aTOMHBIX opoOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCIUHEHUS, 3aMEUICHUS B O-ITOJOKECHHE
IIpyU JBOMHOM CBSI3M, MOJUMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHNE aJIKaIueHOB.

Anxunsl. 'oMonorudeckuil psii alnkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCOUHEHMS,  JUMEPU3ALMU U
TpUMEPHU3aLNHU, OKUCIEHHs. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOMYy4YEeHUS
Y IPUMEHEHUE aJKUHOB.

ApomaThdecKue YrieBoJOpoabl (apeHbl). ['oMoorMueckuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaAuKaJle, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl NOIyYeHHS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHbie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamMeHHbI# yroias u mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPEeroHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHiIl), PUPOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTECHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha THAPOKCOTPYINIy, HUTPOrpynIy, LHUaHOTPYIIILY,
amuHorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWENOUn. B3auMoOaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METAJIIO0PTaHUYECKUX COCTMHEHUSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U IpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HUX MpPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa Kajlus, B3aUMOJACHCTBHE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHUE
yriaepoja M BOJOpPOJAa B OPraHWYECKUX BEIIECTBAX, IOJY4YCHHE JSTUJICHA H
U3y4eHHE €ro CBOWCTB, O3HaKomuieHHe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUTACTMAcC, KaydyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJ€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOOB.

Kucsiopoacoaep:xaiue oprannyeckue coeiMHeHN .

[Ipenensuble omHOaTOMHBbIE CcOUPTHL. CTpoeHHE MOJIEKyn (Ha MpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil pszg, oOmas ¢opmyrna, u3oMepus,
HOMEHKJIaTypa U Kilaccuukanus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOJOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMUU 3aMELIEHUs, JAETUApATaIllH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OAHOATOMHBIE CIUPTHI. JlelficTBHE 3TaHOJIa U METAHOIIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS] W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[Tpocteie adupsl, HOMEeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHble CIHUPTHI — ATUIEHIJIMKOIb WU IMLEepuH. Du3ndeckue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KaueCTBEHHAs pEakius Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. CrnocoObl NOJy4YeHUST U [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
OenszonpHOTO fAapa. Pusmyeckue cporcTBa ¢peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco0OsbI osryueHus U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHUS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHON Ipynnbl. ['OMoJIOTHYECKUE PsIIbl ANbJIETHIOB U KETOHOB, 00Ias
dopMyna, mzomMepuss U HOMEHKiIaTypa. PU3NYecKue CBOMCTBA aJlbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBACTMAOB M  KETOHOB:  PEAKLHH
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIpEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMEeHKIaTypa. PU3ndyecKkue CBOWCTBa
OJIHOOCHOBHBIX TMpEAETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOJAOPOJHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCJHOTHL. [loHsTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOICTB HEMpEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencTaButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MaJbMUTHUHOBAsA, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyUEHUsI U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (opmyna, uzoMepus u
HOMEHKJIATypa. DHU3NUECKHE M XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIpPENENbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, J1-
U rnonucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXKJEHUE B mpupoae. PoTOCHHTE3.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AIbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUYHOKHCIOE OpoxeHue. llpuMeHeHue TIOKO3bI, €€
3HAYEHHE B JKU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmadn,
INIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha H
LEeJUTIoNI03bl.  PU3NYECKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJIM3, KaueCTBEHHas PEAaKUUs C HOJOM. XUMHUYECKHE
CBOICTBa LIEJUIIOJIO3bI: THAPOJNU3, MoJydeHue 3¢upoB neuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMH Ha albAeruibpl (C TUIPOKCHUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneicreue
KpaxMaJjia ¢ MOJIOM, PELICHUE KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE A3DUPBDY.

A3oTcoaep:xaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OpPraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyecKue M apoMaTHYECKHe; IEepBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTHYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NMEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJse aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwiMHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuiIWMHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKMCIOT.
XYWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(OTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJUKOHACHCAINKN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIINU HA OCIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JeHATypalusi OEJKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHWe SKCIEPUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUE COCIUHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokoMOJIeKYJISIPHBbIE COeIUHEHMS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALIUN, CPEIHSS MOJIEKYJISApHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUN —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJMdTUICHTEpePTaar). Y THin3anus u nepepadoTka MiacTUkKa.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBL. Pe3nHa.

BonoxkHna: HaTypanbpHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALINE MTOTUMEPHI, OHMOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJekyIsspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBIICHHWE CTPYKTYPHOU (QOpMYJIbI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJIyYeHUs, ONpe/esieHue JOJM BBIXOJA MPOJYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TIOHSATUH, TaKk W TOHATUM, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpusi, 3aKOH, aHAIMW3, CUHTE3, Kiaccudukamus, HaOIIOJEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKya,
OHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIbI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TNPOIAYKTHl, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHNE CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMucs POCCUUCKOW TpakKIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATMYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMM B OOIIECTBE IMpaBWJIaMd H HOPMaMu T[OBEJIEHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD)»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOM JAEeSTEIbHOCTU
oOyyJarouuxcs B Ipolecce peaims3aly o0pa3oBaTeabHON N1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIIOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIIBHBIX 3a7a4, BHITTOJHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMAThb MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKHW €CThb pe3yJbTar
JUTMTEIIbHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHainm3e MHPOpPMAIMH O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHNS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NMOHMMAaHUSA [EHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONrofeHHsT TpaBWJI OE30MaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYyAJIbHOTO H  KOJUIGKTHBHOTO
©€e301acHOTO MOBEICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHUS1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIeI0BaTEIbCKOM
JeSTEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ¥  JPYrMX BHIAX
JIeSITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUH NPAKTHUYECKUX 3a1ad
COIMAJILHOW HANPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3TUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY UWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBanusi, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCO00Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHMS KU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIUSHUSA
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON Cpeibl;



OCO3HAaHHS HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHDKEHUHW XUMUU IS
peleHns BONpOCOB PalMOHAIIBHOTO NPUPOAOTIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYXKAKOLIEH
IPUPOIHON cpelie, YMEHHsS IPOTHO3UMPOBATh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATH HUX;

HaJM4usl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIpPaBJIECHHOCTH M BaXXHOM pPOJU B
CO3MaHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTypbl, B PELICHUH TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B PAa3BUTHH MEAUIIMHBI, 00eCIIeueHUn
YCJIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH
noJiy4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHHUM OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHMIO, UCCIIE0BATEIIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHaIbHON
NESATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeamMeTHbIE pe3yJIbTaThl OCBOCHUSI MPOTPAMMBbI 110 XMMUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolMXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, DHEPIus, SBIICHUE,
npoliecc, CUCTEMa, HaAyYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIe0BaHNE, HAOMIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIUXCs;
CHOCOOHOCTh 00yYaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

1) 0a30Bble JIOrHYecKUe TeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeTIATh I JIeITeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
TOCTHKEHHS, COOTHOCHTD PE3YJIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWM 3HAHWUW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHATHH W yCTaHABIMBATH MX B3aWMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJIS KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIINii;

yCTaHABINBATh TMPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAY H3ydaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B pPaccMaTpHUBaEMBbIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOh3yeMbIe B XUMHH CHMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaKknuu — TPU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS /ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XMMHUUYECKHX
pEeaKuunii;

dbopMyIMpPOBATH MENN U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATH OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NEeSATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pelIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(oOpmanuu (Hay4IHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
MpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh U
HEMTPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
oTOope wuHOpMAMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajaad
onpeneaEHHOro THUIA,

npuoOpeTaTh OMBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMaJIbHYIO  (OpMYy  TMpEACTaBICHUS
nHpopmaruu (cxemsl, rpaduKu, AUArpPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIIHOCTH.
KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WITN
JMCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

BBICTYNAaTh C Mpe3eHTalMell pe3yJIbTaTOB IO3HABATEIbHOW JESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaau3aluu y4eOHOro MpoekTa, U (popMyIHMpoBaTh BHIBOABI
o pe3yjbTaTaM MPOBEAEHHBIX HCCIEJOBAHHM MyTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBAaTh M OCYILECTBISTH CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbIOMpaTh Hauboliee
b dexTUBHBIN C€rMoco0 HMX peueHus ¢ Y4YETOM IMOJYYEHHUS! HOBBIX 3HAHHUHA O
BEIIECTBAX M XUMHUUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JESTEIbHOCTM Ha OCHOBE CaMOaHajin3a H
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMEI 110 XUMHUU Ha yTITyOI€HHOM
YpPOBHE Ha YPOBHE CpEIHEro oOmero oOpa3oBaHMS BKIIOYAOT CHEIU(PUICCKUC
JUIs y4eOHOTro npeaMeTa « XUMHUsD HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JeMCTBHIA
10 OCBOEHUIO, MHTEPIIPETALUU U MPEe0OPa30BAHUIO 3HAHUM, BUIBI ACATEIHHOCTU
M0 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUW B Pa3IMYHbIX y4EOHBIX
CUTYaIHsIX, a TAK)KE B PEATbHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C XUMHEH. B
mporpaMme IO XHWMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Y4YEeHUSI.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTpaXKaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUI: O MECT€ M 3HAYCHHH OPTraHUYECKOU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHYECKOM, SIHEPreTUUECKON U
NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MaTepUajoB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B o0ecrnieueHnu palroHaIbHOTO
PUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIIEH KyJIbTYyphI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;



BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIOIINE MOHITHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
o0Ooyouka aroma, S-, p-, d-aToMHBIE OpOHWTaNU, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNEeT, (yHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTypHbIe (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyeckas,
ONTHYECKasl), HW30MEphbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- U a30TCOJEpKAIllMEe OPraHUYECKHE COETUHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOpUHU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JEKallie B OCHOBE
MOHUMAHUS MPUIMHHOCTUA U CUCTEMHOCTH XUMHYECKHUX SBJICHUIA, MPECTABICHUS
0 MEXaHW3MaX XHMHYECKUX PEaKIni, TEPMOAMHAMUYCCKUX W KUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3 dekTol, opueHTanTsl [ u 11 pona);
(dakTonornuecKue CBEJEHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHHH U O€30macHOM
WCITOJIb30BAHUU BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (HA MpUMEpPE MPOU3BOICTBA METAHOJIA, TEPepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE MPU3HAKU TMOHSITHUH,
yCTaHABIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS TPH
OMMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COEAMHEHUM;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPHIBATh UX CYITHOCTH:
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajiaHca »dTUX peakluil, peakiil HOHHOro OOMeHa MyTEéM
COCTABJICHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHCHHIA,

W3TOTABINBATH MOJCINA MOJIEKYJI OPTaHUYECKHUX BEIIECTB JJISl WILTIOCTPAIIUN
UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAIJIEKHOCTh M3YYEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTAaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIACCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHUCTEMAaTUYECKOU



HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIAEIbHBIX
NPEACTABUTENICH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIICH, TOJIYOJ, INIMLEPUH,
STWJICHTJIUKONb, (PEHOJd, (QopMaNbIerul, aneTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsI KACIJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
IJIMIMH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWUJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpYyTHUE);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAENATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYEeCKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOECHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHMH  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKA/IUECHOB,
QIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJOB, CIUPTOB, aJbJETHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yTiIeBOAOB (MOHO-, AW- W TOJIMCAXapHIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYHD  CBSI3b  MEXKAY HUMH  ypPaBHEHHUSIMHU
COOTBETCTBYIOIIIMX XHUMHYECKUX PEAKIHMI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBsI3U (G- U TM-CBSA3M), B3AUMHOIO BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTII€BOAOPOTIHOTO
chipbsi  (HedTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHS — HAONIOIEHNH, U3MEPEHUHU, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHUS IPUMEHSITh OCHOBHBIE onepauuu
MBICJIIUTENILHON JESATENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHUE, 0000IleHue,
CHUCTEMAaTHU3alUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH B3AaUMOCBA3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJbHOTO E€JUHCTBA MHUPA,



WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHCHHS W
IPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHHI: TPOBOAUTH PaCUYEThl MO XUMHYECKUM
dbopmynam U ypaBHEHUSIM XMMUYECKUX PEAKUUUA C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUYEThl MO HAXOXKACHUI0 XUMHYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
IPOJYKTaM CrOpaHus, IIIOTHOCTH Ta3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBATh
C TO3ULUUNA  DKOJOTHYECKOM  Oe30MacHOCTH  TOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsl IPUHSITUS TPAMOTHBIX PELICHUM
npo0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMUYECKANA 3KCHEPUMEHT (IOJIyYEHHME W M3YyYEHHE CBOMCTB OPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB pPa3IUYHbIX KJIaCCOB U
KHCIJIOPOACOIEPKAILIUX OPraHUYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3alad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM MPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM O00OpYy/IOBaHUEM,
dbopMynupoBaTh 1E€Nb HCCIENOBAaHUS, NPEACTaBISATh B pa3iudHON ¢dopme
PE3yNbTAThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYZIOBOU JEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAIOILIEH
IIPUPOTHOM CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JACHCTBUS Ha >KUBbIE OpPraHU3MBbI
ONPENEIIEHHBIX OPTraHMYECKUX BEIIECTB, OHMMAas cMbIci noka3aress [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh YMEHUN: OCYIIECTBISATH II€JICHANPABICHHBIH TMOUCK
XUMUYECKON MH(OpPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAydHaS
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, MIHTepHeT u apyrue), KpuTUYeCKu
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadbaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3a1a9ei.
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