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COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenMer u 3HaueHUE OPraHUYECKOW XUMHH, MPEICTaBICHHE O MHOr00Opa3uu OpPraHUYECKUX
COCIMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOsSHUA. BaneHTHbIe
BO3MOXXHOCTH aTOMa yIjiepoJa. XHUMHUYECKas CBA3b B OPraHUYECKUX COEAUHEHMSIX. TUIbI
ruOpuan3al aTOMHBIX oOpOuTanel yriaepoga. MexaHU3Mbl OOpa3oBaHHUS KOBAJICHTHOW CBSI3U
(0OMEHHBI M JTOHOPHO-AKLENTOPHBIN). THUIBI MepeKphIBaHUs ATOMHBIX OpOUTaNCH, G- M T-CBS3H.
OpunapHasi, JBoiHass M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsS3€il B MOJIEKYJIax OPraHHYECKHX
BemiectB. [ToHsTHE O CBOOOMHOM panuKaie, HyKiIeo(hue u JMEKTpoue.

Teopust cTpoeHust opraHnvecKux coequHeHud A.M. byTiaepoBa u COBpeMEHHbIEC IPEACTaBICHUS
O CTPYKTYpe MOJIEKYJ. 3HaU€HHE TEOpUU CTPOEHUS OPraHUYECKUX COEAMHEHUH. MonekynspHble u
CTpyKTypHble (hopmynbl. CTpyKTypHbIe (HOpPMYJbl pa3IUYHBIX BUJOB: pa3BEPHYTas, COKpaIIEHHAs,
ckenerHas. M3omepus. Buasl n3oMepun: CTpyKTypHas, MPOCTPAHCTBEHHAs. JIEKTPOHHBIE () ()EKTH B
MOJIEKYJIaX OpPraHMYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHbIN YPPEKTHI).

[IpeacraBnenne o kinaccuukKaumyu OpraHuyeckux BemiecTB. [loHsTHE O (YHKIMOHATBLHOMN
rpynne. ['omonorus. ['omonmorumyeckue psasl. CucreMaTHdeckass HOMEHKIATypa OpraHUYecKHX
coequHenunil (IUPAC) u TpuBnaibHble HA3BaHUS OTJIEIbHBIX IPEACTaBUTENEH.

OcoOenHocty U KiIaccuPUKaAIUs OpraHMYecKuX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuy B OpraHuyeCcKOl XUMUH.

DKCriepuMEHTAIbHBIE METOJbl HM3yUYeHUsS BEIIECTB W UX IMPEBPALICHUI: O3HAKOMJICHHE C
o0pa3laMu OpraHMYeCKHX BEIIECTB M MaTepHajaMd Ha WX OCHOBE, OIBITHI 10 IPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MpPU HArpeBaHUM (IUIaBJIIeHUE, OOYIJIMBAaHHE U TOPEHHUE), KOHCTPYHUPOBAHUE
MOJIETIEN MOJIEKYJI OPTraHUYECKUX BEILECTB.

YrieBogopoanl.

Ankanpl. ['omonormueckuii psiig ankaHoB, oOmas (opmyia, HOMEHKIATypa M H30MeEpHsl.
DEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MONEKYT AalKaHOB, SP -TMOPHIM3AIMA ATOMHBIX
opOuTaneil yrieposaa, 6-cBsi3b. OuU3nuecKkue CBONCTBA ATKAHOB.

XVUMUYECKHE CBOWMCTBA AalIKAHOB: pEAKLUUU 3aMEUICHMs, W30MEpHU3aLNU, IETUIPUPOBAHMS,
LUUKIM3alWY, UPOJIN3a, KpeKuHra, ropenusd. [lpeacrasinenre o MexaHu3Me peakuuil paguKaibHOIro
3aMeIIEHUS.

Haxoxnenue B mpupose. CriocoObl MosTydeHus U IPUMEHEHUE alIKaHOB.

[Muknoankanel. O6mas ¢opmyiaa, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTH CTPOEHHUS U
XMMHYECKHUX CBOWCTB MaJIbIX (LIMKJIONPONaH, HUKIOO0YTaH) U OOBIUHBIX (LIMKJIONEHTAH, IIUKJIOIeKCaH)
UKJI0aNKaHOB. CIOCOOBI MOTY4YEHHUs ¥ TPUMEHEHHE IUKI0AIKAHOB.

Ankenbl. ['oMoIOTHYECKUN Dsii alKeHOB, oOmias (Gopmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI aJIKEHOB, Sp>-THOPHIN3aIlis aTOMHBIX OpOuTalel yriepona, 6-
u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (LIuc-TpaHc-) nzoMmepus. @u3ndeckue cBOCTBa alKEHOB.
XUMUYECKUE CBOMCTBA: PEAKLMM IPUCOECINHEHUS, 3aMELICHNS B O-IIOJIOKEHHE IIPU JBOWHOMN CBS3H,
nonumepu3anuu U okucienus. Ilpasuno MapkoBaukoBa. KauecTBeHHbIE peakiny HA IBOMHYIO CBA3b.
CriocoOblI 1osryueHus 1 IPUMEHEHUE aJTKEHOB.

Ankanauensl. Kimaccudukarus ankaaneHoB (COMPsuKEHHbBIC, U30JIHUPOBAHHBIC, KYMYIUPOGAHHBLE).
OCoOeHHOCTH AJIEKTPOHHOTO CTPOSHUS M XMMHUYECKUX CBONCTB COMpPSHKEHHBIX aueHoB, 1,2- u 1,4-
npucoeauHenue. lloaumepusanust conpskEHHbIX AueHOB. CrocoObl TOMy4YyeHUs M MPUMEHEHHE
aJIKa/INECHOB.

Ankusabl. ['OMOJIOTHYECKUU psii adKWHOB, oOmas (opmysa, HOMEHKIATypa W H30MEpHs.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ aJKHUHOB, SP-THOpPHIM3AIUs aTOMHBIX
opOutaneii yriaepoga. @Pu3nUecKHMe CBOWCTBA alKWHOB. XWUMHYECKHE CBOWMCTBA: PEAKINU
MIPUCOEAVHEHNS, NUMEpPU3allMd U TpUMEpHU3alMM, OKHcIeHusd. KHUCIIOTHbIE CBOICTBA aJKWHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBsi3b. KadecTBeHHblE peaklUUd Ha TPOHHYH CBA3b. CrocoObl
MIOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTtudeckue yriieBoaopoasl (apeHbl). ['omonornueckuil psii apeHoB, oOmias (opmyra,
HOMEHKJIATypa W HU30MepHs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl OeH30:a.
dusnueckrue CBOWCTBA apeHOB. XWMHUYECKHE CBOWCTBAa OEH30Jla M €ro TOMOJIOTOB: pEaKIuu



3aMeIlleHuss B OEH30JbHOM KOJIBLIE M YIJIEBOJAOPOJHOM paJuKaie, peaklUud [PUCOCAUHEHMUS,
OKHCIIeHHe ToMmoJoroB Oensona. IlpencraBnenne o0 OpUEHTHpPYIOLIEM NEHCTBUU 3aMECTUTENEH B
OEH30JIbHOM KOJIBIIE Ha MPUMEpE ANKHIBHBIX PAIUKAIOB, KApOOKCUIBHOMN, THAPOKCUIBHON, aMUHO- U
HUTPOTPYIIBI, aTOMOB rajoreHoB. OcOOEHHOCTH XUMHUYECKUX CBOWCTB ctupona. [lonmumepusanums
crupoia. CriocoObl MoTy4yeHs: U IPUMEHEHHE apOMAaTHYECKUX YIIIEBOJOPOIOB.

[Tpupoansiii ra3. [TomytHsie HedTsHBIE Ta3bl. HedTh 1 €€ npouncxoxaenue. KameHHslid yronps u
NpOoAyKThl ero mnepepadbotku. CrocoObl mepepadoTKu He(TH: MEPEeroHKa, KPEeKHHT (TEPMHUYCCKUU,
KaTaluTU4ecKuil), pudopmunr, nuponu3. [Ipomyktsl mepepaborku He(pTH, HX TpPUMEHEHHE B
IIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBS3b MEXAY PA3IMYHBIMU KJIACCAMM YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOIHBIX YIVIEBOAOPOAOB. Peakiuu 3amelieHns rajioresa
Ha FUAPOKCOTPYIITY, HUTPOTPYIITYy, IMAHOTPYIIIly, aMUHOrpynny. J[eficTBUE Ha rajioreHnpou3BOAHbIE
BOZHOI'O U CIIMPTOBOr'O pacTBOpa IENOYM. B3auMonelicTBue AUrajloreHaIKaHOB ¢ MarHUEM U [IUHKOM.
[lonsiTvE ©  METaUIOOPraHUYECKUX  COEOUHEHMsX. VIcrosb30BaHME — TaJOreHIPOU3BOJIHBIX
YIJI€BOJOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKHX BEILECTB.

DKcIepUMEHTAIbHBIE METOABI M3YyUEHHs BEIIECTB M UX NMPEBpAIICHUI: U3yueHHE (PU3NUECKUX
CBOWCTB YIJICBOJOPOJOB (PacTBOPMMOCTbH), KAaueCTBEHHBIX pEaKLUil yriIeBOAOPOAOB Ppa3IMUHBIX
KimaccoB (oOecrBeurnBaHue OpOMHOW WJIM HMOAHOM BOABI, pacTBOpa IIepMaHraHaTa Kajwus,
B3aMMOJICHICTBHE alleTWIEHAa C aMMHAayHbIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE
oOHapy>KeHHe yriepoJa 1 BOJA0PO/ia B OPTaHUIECKUX BEUIECTBAX, MOTYYCHHUE ITUIICHA U H3yUCHHE €T
CBOWCTB, 0O3HaKOMJIEHHE ¢ KosuteKuusamMu «HepTb» u «Yroas», ¢ oOpa3amMu miactMace, KaydykoB U
PE3MHBI, MOJIETTUPOBAHUE MOJIEKYJI YTIIEBOJOPOI0OB U raJOr€HIPOU3BOAHBIX YTIIEBOIOPOI0B.

Kucnopoacoaepaxamue oprannyecKie CoeiHHEHUs.

[IpenenbHble oqHOAaTOMHBIE CIUPTHL. CTpOEHUE MOJIEKYJ (HA NMpUMEPE METAHOIA U 3TaHOJIA).
I'omonoruueckuil psn, obuas ¢popmysa, H30MepHs, HOMEHKIaTypa U kiaccuduxanus. Ouznyeckue
CBOMCTBA NPEIEIIbHBIX OJHOATOMHBIX CHUPTOB. BOJAOpOJHBIE CBSI3M MEXIY MOJEKYJIaMHU CIHPTOB.
XUMUYECKHE CBOWCTBA: pEAKLUUU 3aMEUICHMs], NErHJIpaTallid, OKHUCIICHUs, B3aUMOJCHUCTBHE C
OpPraHMYECKUMHU M HEOpraHW4YecKUMU KucinoTamu. KauecTBeHHas peakiysi Ha OAHOATOMHbBIE CIIUPTHI.
JlelicTBue 3TaHOJa M METaHOJa Ha OpraHu3M denoBeka. CrocoObl MOJyuyeHHs M MPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

IIpoctbie 3¢upbl, HOMeHKIaTypa U u3oMepus. OCoOEHHOCTH (DU3MUYECKMX U XUMHYECKUX
CBOMCTB.

MHoOroaTtoMHble CIUPTHI — 3TUIICHIIIMKONb U MHLIEpUH. PU3nuecKkne 1 XMMUYECKHE CBOMCTBA:
peakuuu 3aMelleHHus, B3aUMOJAEMCTBME C OPraHWYECKUMU U HEOPraHMYEeCKUMH KHUCJIOTaMH,
KAaueCTBEHHasl pPEakuus Ha MHOTrOaTOMHbIE cnupThl. I[IpencraBneHne O MexaHU3ME peakUul
HyKj1eoduabHOro 3amenieHus. JlelictBue Ha opranusM yenoBeka. CriocoObl MOyYeHHs U IPUMEHEHHE
MHOT'0aTOMHBIX CIIUPTOB.

®enon. CtpoeHHE MOJIEKYJbl, B3aUMHOE BIMSHUE TUAPOKCOTPYIIBI U OEH30JBHOIO fJpa.
dusnueckue cBoicTBa peHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (peHosa. KauecTBeHHBIE peakLuu
Ha  (Qenon. ToxcuuyHocth  ¢enHoma. CrocoObl  TOMYyYeHHS] W NPUMEHEHHE  (eHoa.
denonpopManbaeTuaHAsS CMOJIA.

KapOoHumnbHble COeMHEHNS] — allbJETUJIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIbHOMN
rpynmnsl. ['omonorndeckue psabsl ajdbAErMI0OB M KETOHOB, oOmas ¢opmyia, H30MepHs U
HOMEHKJIaTypa. Ou3ndecKkne CBOMCTBA alIbJIETUIOB U KETOHOB. XMMUYECKUE CBOWMCTBA aJIbJETUI0B U
KETOHOB: peaklnu npucoennHeHns. OKUCIEHNE albAeru10B, KAUECTBEHHbBIE PEAKLIUN Ha aJIbJETUIBI.
CriocoOblI MosTy4eHus U IPUMEHEHHUE allbJIeTHJI0B U KETOHOB.

O/HOOCHOBHBIE TpelieNbHbIe KapOOHOBBIE KHUCIOTBl. OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KHCIOT. WM3omepuss u HomeHkiarypa. Dusnueckue CBONCTBA OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBAa: KHUCIOTHBIE CBOWMCTBA, peakuus OSTEepUPHUKAIMHN, pPEAKIUU C Y4YacTHEM
YIJIEBOAOPOAHOrO paaukana. OcoOeHHOCTH CBOWCTB MypaBbUHON KUCIOTHI. [1OHATHE O MPOU3BOAHBIX
KapOOHOBBIX KUCJIOT — CJIOKHBIX 3pupax. MHorooOpasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HempeAeabHBIX M apoMaTU4YecKMX  KapOOHOBBIX  KHUCJIOT,  JAMKapOOHOBBIX  KHUCIOT,
TUIPOKCUKApOOHOBBIX KUCHOT. IlpeacraButenu BBICIIMX KAapOOHOBBIX KHCIOT: CTeapuHOBas,
NAJIBMUTHHOBAS, OJICMHOBASL, JIUHONEBAA, JUHONEH08as. KUCTOThL. CIIoCOOBI MOJTyuyeHHs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT.



Cnoxnsie 3¢pupbl. ['omomornueckuii psna, obmas Qopmyna, W30Mepus W HOMEHKIIATypa.
dusnuecKue U XUMHYECKUE CBOMCTBA: TUAPOJIA3 B KUCIION U LIEJIOYHOH Cpelie.

Kuper. Ctpoenue, (uU3MYECKHEe M XHUMHYECKHE CBOWCTBA KUPOB: THAPOIHM3 B KHCIOHW H
menouHoi cpeae. OCoOOEHHOCTH CBOWCTB JKHMPOB, COJAEPIKAIIUX OCTATKU HEMPEACNbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MpbLTa KaK COJIU BBICIIUX KAPOOHOBBIX KHUCIIOT, UX MOIOIICE JACHCTBHUE.

O6mas xapakrepucTuka yrieBofoB. Kinaccudukanus yriaeBo1oB (MOHO-, TU- U TTOJTHCAXAPUIbI).
MoHocaxapuibl: TII0K03a, (PpyKTO3a, TajaKTosa, pudo3a, ne3okcupudo3a. dusznyeckue CBOWCTBA U
HaxoxJeHue B mnpupoje. PorocuHTe3. XHMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUHMH C Yy4acTHEM
CIUPTOBBIX M aJbJACTUIHON TPYII, CIIUPTOBOE M MOJIOUYHOKHUCIOE OpokeHue. [IpuMeHeHne TIIIOKO3bI,
e€ 3HA4YCHUE B KU3HEIEATEIbHOCTH oOpraHusMa. Jlucaxapuapl: caxapo3a, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaromye 1 HeBoCcCTaHaBJIMBaKOIIME Aucaxapubl. ['naponus nucaxapunos. Haxoxnenue
B npupone u npumeHeHue. I[lonmmcaxapuabl: Kpaxmaina, I[JIIMKOreH M Heiunono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMmaia, IJIMKOreHa U 1eJ0103bl. Pr3nueckue CBOWCTBA KpaxMana U LEUII0JIO3bI.
XHUMHUYECKHE CBOMCTBA KpaxMajia: TUAPOJIN3, KAYeCTBEHHAs! PEaklys ¢ NOA0OM. XUMHUYECKUE CBOKWCTBA
LEJUTIONIO3bl: THUAPOJIN3, MONIydYeHHue 3(pupoB nemtoi03bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJIbI HW3YYEHHUs BEIIECTB W HUX IMPEBpAIICHUN: PaCTBOPUMOCTD
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJECHCTBHUE HTAHOJIA C HATPUEM, OKUCIEHUE 3THJIOBOTO CIUPTa B
albJIeru]l Ha pacKajl€HHONM MEIAHON IPOBOJIOKE, OKHUCIEHHE 3TUJIOBOIO CIUPTA JUXPOMATOM Kallus
(BOBMOXKHO HCIMOJBb30BaHHE BHUAECOMATEPUATIOB), KAYECTBEHHBIC pEAKIUU Ha albJIeruiasl (c
ruapokcuaoM nuammuacepebpa(l) u ruapoxkcuaom menu(Il)), peakuus riamiepuHa ¢ THIAPOKCHIOM
meau(Il), xumuyeckue cBOCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE PACTBOPA TIIIOKO3bI C
ruapokcuaoM Menu(ll), B3aumoaeiicTBue Kpaxmania ¢ H0JIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
teMaM «CrupThl U heHonby, «KapOoHoBbie KUCIOTHI. ClI0XKHBIE F3PUPBIY.

A3oTcofep:kalye OprannyecKkne coeiMHeHusl.

AMUHBI — OpraHu4eckre Mpou3BoaHbIe aMmMuaka. Kiaccudpukanus aMuHOB: anudaTHUeCKue U
apoOMaTU4ecKue; IEepBUYHBIC, BTOPUYHBIE M TpeTuuHble. CTpoeHHe MOoJeKysd, obmas Qopmyia,
M30MepHsl, HOMEHKIATypa U (uU3HUecKrue CBOCTBa. XUMUYECKOE CBOMCTBA alM()aTUYECKUX aMUHOB:
OCHOBHBIE€ CBOMCTBA, aJKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30THUCTON KHUCIOTOM.
Conm anKuinaMMOHHSL.

AHWINH — TpeAcTaBUTENb aMUHOB apomarhyeckoro psaa. CrpoeHue aHwivHa. B3aumHoe
BIUSHUE TPYII aTOMOB B MolleKyine aHuiauHa. OcoOEHHOCTH XHUMHYECKHX CBOWCTB aHWJIMHA.
KauectBennsie peakuuu Ha aHWIMH. CrOCOOBI TOJIyYEHUS M PUMEHEHHE amu(aTUUeCKUX aMHHOB.
[Tony4yeHnue aHWIMHA U3 HUTPOOESH30IA.

AmuHokucnotel. Homenknatypa u uzomepus. OTnenbHbIE NPEACTABUTENN O-aMUHOKHUCIOT:
[JIMIWH, alaHuH. PU3HYecKHe CBOMCTBA aMUHOKHMCIOT. XMUMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEpHBIX OPTraHUYECKUX COCTWHEHUM, pEeaKIusl TMOJUKOHJEHCAIlMH, O0Opa30BaHUE MENTUIHON
cBA3U. bruonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mpuponHbie monumepsl. [lepBudHas, BTOpUYHAsS M TPETHYHAs CTPYKTypa OEJIKOB.
XuMUYecKue CBOMCTBA OENKOB: THAPOIU3, ACHATYpallvsl, KaYeCTBEHHBIE PEaKIINH Ha OENKHU.

DKCIEepUMEHTAIBHBIE METOJIbI U3YUYEHUS BEIIECTB M WX IMPEBPAIICHHI: paCTBOpPEHHE OEIKOB B
BOZJe, JeHaTypamus O€lKOB TpPU HArpeBaHWHU, I[BETHBICE pPEAKIMU Ha OCNKH, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a/Jad 10 TeMaM «A30TCOo/AepKalllue OpPraHuYecKHue COENUHEHUs» U
«Pacno3HaBaHne OpraHMueCKUX COCAMHEHUIN.

BricokomosiekyJIsIpHbIE COeTMHEHUS.

OCHOBHbBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpPU3ALNH, CPEAHSSI MoJieKyisipHas macca. OCHOBHBIE METOMbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TOJIMMEPHU3alis U OJUKOHECHCAIUS.

[Tonumepnsle matepuanbl. [lmactmaccbl (MOMMATHIIEH, MOJIUNPONUIIEH, MOJIUBHHUIXIOPUT,
MOJIUCTUPOI, TONMMETUIMETAKpUIaT, TMOMUKApOOHATHI, MOJMATUICHTepedTaNaT). YTUIU3aluus U
nepepaboTKa MIacTuKa.

DnacToMepel:  HaTypajbHBIM  KaydyyK,  CHHTETHYECKHE  Kayuyykd  (OyTaJAHEeHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypaibHble (XJIOMOK, MIEPCTh, INENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KaIpOH U JIABCaH).



[Tonumepsl crenuanbHOrO HazHaueHUs (TeQIIOH, KeBjiap, AJIEKTPONPOBOISALINE MOIUMEPHI,
OnopasinaraeMbie IOTUMEPHI).

DKcrepuMEHTAIbHbIE METOJbl M3yY€HHUsS BEIIECTB W UX IMPEBPALICHUI: O3HAKOMJICHHE C
o0pa3llaMd  TPUPOAHBIX M  HCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, KaydyKoOB, peIIeHue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «Pacro3naBaHue miacTMacc U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MonekyasipHON (OpMysbl OPraHMYECKOTO COECIUHEHHUS IO MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXXICHHE MOJICKYJIAPHOH (OPMYINIBI OpPraHUuYEeCKOro
coeMHEeHHS 10 Macce (00BEMY) MPOIAYKTOB CropaHus, IO KOJMYECTBY BeliecTBa (Macce, 00bEMY)
NPOAYKTOB PEAKUMW W/MIM HUCXOJIHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH  (opMyJibl
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XHWMHUYECKHX CBOWCTB WJIM CHOCOOOB MOJyYeHUs,
OTIpeJIeJIEHUE IO BBIX0/1a IPOAYKTa PEAKIH OT TEOPETUIECKHA BO3MOKHOTO.

MexnpeamMeTHbIe CBSI3U.

Peanuzanus MeXnpeaIMETHBIX CBA3€H IpU M3yuyeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS YepPe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH,
MPUHATHIX B OTJIEJBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOTO LIUKJIA.

OO01iue ecTecTBEHHO-HAY4YHbIE MOHSATHS: SBJICHUE, HAYYHbIH (DaKT, TUMOTE3a, TEOpUs, 3aKOH,
aHaJN3, CUHTE3, KiIaccu(uKanys, HaOI0IeHHe, N3MEpEHHE, IKCIIEPUMEHT, MO/IEIb, MOJICIIMPOBAaHHE.

®duszuka: marepusi, aToM, SJIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTHUYECKUI YpPOBEHbD,
BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE BEMIECTBA, (DU3MUYECKUE BEIUYMHBI, €IMHUIIBI
U3MEpEeHUsi, CKOPOCTb, PHEPTHsl, Macca.

Buomorusi: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadoJaM3M, HaCIEICTBEHHOCTS,
aBTOTPO(HBINA U reTepOoTPOPHBIA TUII TUTAHUS, OpokeHue, GOTOCUHTE3, JbIXaHHe, OCNKH, YTIEBOIbI,
KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

I'eorpacdus: mose3Hble HCKOMaeMble, TOTLTUBO.

TexHonorus: NUIIEBBIE NPOIYKTHI, OCHOBBI PAIlMOHAILHOTO IUTAHHSA, MOIOIINE CPENCTBA,
MaTepuasbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJOKOH.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YIJYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBHH C CUCTCMHO-ACATCIBHOCTHBIM TIOAXOJOM B CTPYKTYpPC JIMYHOCTHBIX
PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XUMHs» Ha YPOBHE CpelHEro oomero oOpa3oBaHUs BblIEICHBI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHWE O0YYAIONIMMHUCS POCCHHCKON T'pa)KTaHCKOW HICHTUYHOCTH;
TFOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEICHHI0; HaJluuhe MOTHBAIUH K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIINXCSI PYKOBOJCTBOBATHLCS MPUHITHIMU B OOIIIECTBE
MpaBWJIaMd M HOpPMaMH TIOBEJICHUS; HaJU4Me TPABOCO3HAHUSA, SKOJIOTHYECKOH KYJIbTYPBI;
CHOCOGHOCTB CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHUS MpeAMETa « XUMHUSD» OTPaXKaroT cPOPMUPOBAHHOCTD OIBITA
MMO3HABATEIPHON M  MPAKTUYECKOM JEATCIILHOCTH OOYYaroIIMXCs B  TPOIECCe peaTh3alliu
00pa30BaTeNbHON IS TEIbHOCTH.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpenMeTa « XUMHUSD OTPAXKAIOT COPMHUPOBAHHOCTD OIBITA
MO3HABATENILHON M  MPAKTUYECKOW JESATeNIbHOCTH OOy4YaloIIUXCsi B MpoIlecce pealu3aluu
00pa30BaTEeNbHON JIEATEIHHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs OOYyYaIOLIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOSA3aHHOCTEH, yBaK€HUS K
3aKOHY U MPaBOMOPSAKY;

MNpeACTAaBJICHHUA O COLOUAJIBHBIX HOpMax MW IpaBUJIaX MECKIMYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESATENIBHOCTH IPH CO3JaHUM Y4EOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHMMAaTh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTBI IPYTUX MPH
aHaJlM3e pa3jINYHbIX BUJOB YUeOHOU NeSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIIEHUS] K UCTOPUYECKOMY U HayYHOMY HACJIEUI0 OT€YECTBEHHON XHUMHH;

YBaXXCHUA K IMPOLECCCY TBOPYCCTBA B O6J'IaCTI/I TCOPHUU U MPAKTUYCCKOI'O MPUIIOKCHHUA XUMUHU,
OCO3HaHHUS TOTO, YTO JAHHbIE HAyKH €CTh pe3ydbTaT UIMTEIbHBIX HAOMIOJEHUMN, KPOIOTIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda yLIéHBIX " IIPAKTUKOB,

MHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHalln3e WH(OpMaILUU O
NMEPECAOBLIX TOCTHKCHUAX COBpGMCHHOfI OTEUECTBEHHOU XUMHUU,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHUA,

CIIOCOOHOCTH OLIEHHWBATh CHUTYallMW, CBS3aHHBIE C XUMUYECKHUMH SBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PCIHICHU S, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OIIGHWBAaTh CBOE TIOBEICHHWE M TMOCTYNKH CBOMX TOBApHUIIEH ¢ TO3UIHUI
HPAaBCTBCHHBIX U IIPABOBBIX HOPM U C yLIéTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBb:

MMOHMMAHUS IIEHHOCTEeH 3J0poBOoro © 0Oe3omacHOro ooOpa3a KH3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJTroIeHUsI TIpaBUiI 0€3011acHOT0 OOpaIIeHHs ¢ BEIIECTBAMU B OBITY, TOBCEAHEBHOMN KU3HU, B
TPYJOBOH AESITETHHOCTH;

IMOHUMaHHWA HCHHOCTH IpaBUJI MHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0€e301I1acHOT0 IIOBCACHUS B
CUTYaIIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TOCHEACTBUA U HENpPUATUS BPEIHBIX NPUBBIYEK (YHOTpPEeOJIEHUS aKOroJs,
HapKOTHUKOB, KYpPEeHHSI);

5) TpynoBoOro BocnuTaHus:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIENOBATENbCKONH  JIEATEIhHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTrUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM HAa AaKTHBHOE YydYacTHe B PEIICHUH TMPAKTUYECKUX 3a]ad  COLMATIbHOM
HaIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIBI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHIO Tpo(eccuil pa3InyHOro pojia, B TOM YHCIIE Ha OCHOBE
IMPUMCEHCHUS TPECIMETHBIX 3HaHUH 110 XHUMHH,

YBOXEHUS K TPYILy, JIOJSM TPyia U pe3yibTaTaM TPYAOBOH A€ATeIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYalIbHOW TPAaeKTOpPHHM 00pazoBaHus, Oymyuieit
npodeccun U peanusanyd COOCTBEHHBIX XWU3HEHHBIX IUTAHOB C YYETOM IUYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) ’3K0J10rMYEeCKOT0 BOCTIUTAHMS

HKOJIOTMYECKH 11e71ecO00pa3HOro OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY CYIIECTBOBAHMS KU3HU
Ha 3emiie;

MOHUMAaHUS TJ00aIbHOIO XapakTepa 3KOJOTHYECKHX MpoOaeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATILHOM CPENBI;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTIKEHUN XUMHH MJi PEIICHHS BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNUS,

AKTUBHOT'O HENPUATHS ACUCTBUM, IPUHOCALIUX BPE OKPYKAKOLIEH NPUPOJHON Cpeae, YMEHUs
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYCCKUE TOCICACTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeAOTBpALIATh UX;

HaJU4Usl PaA3BUTOTO HKOJOTMYECKOTO MBILIUICHHUS, OKOJOTHYECKOM KYJIbTYpPbI, OIBITA
NEeATEIbHOCTH YKOJIOTHYECKOM HAIIPaBIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI UMHU B ITIO3HABATENILHOM,
KOMMYHHUKATUBHOM M COIIMAJIBHOM MpPaKTUKE, CHOCOOHOCTH M YMEHHUS AKTUBHO MPOTUBOCTOSITH
UJIe0JIOTH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN
MPAKTHUKU;

MOHUMAHUS CHEHU(PUKA XUMUU KaKk HayKd, Oco3HaHus e€ poilu B (HOPMHUPOBAHHUU
PaIMOHAIFHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO TPEICTABICHUS 00 OKPYIKAIOMIEM MUPE
Kak O €IMHCTBE NPHUPOAbI M YEJIOBEKA, B IO3HAHWU NPHUPOAHBIX 3aKOHOMEPHOCTEW W PpELIECHUU
po0JIeM COXPaHECHHUS TPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JUIS COBPEMEHHOW LMBUIM3alMU: B €€
IYMaHUCTHYECKON HAIpPaBJIEHHOCTH W BAaXXHOM pOJM B CO3JaHMM HOBOM 0a3bl MaTepuanbHOU
KyJbTYpBl, B PEUICHHH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEIOBEYECTBA — CBHIPHEBOIA,
JHEPreTHYECKOH, MUIIEBON M IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICUCHUN
YCIIOBUH YCIIEIIHOTO TPYAA U AKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXKA0T0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM  TIPAMOTHOCTH:  TOHHMMAHHS  CYIIHOCTH  METOJOB  ITO3HAHWS,
HCIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCIOJb30BaTh MOMydaeMble 3HAHHS IS
aHann3a U OOBSCHEHMsI SIBIICHUN OKPYXKAIOIIEro MUPA U MPOUCXOASAIINX B HEM HU3MEHEHHUM, YMEHHS
nenath 000CHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAY4YHBIX (PAaKTOB M UMEIOIIMXCS JAHHBIX C ILIETBIO
MOJTyYEHUsT JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BAaTh XUMUYECKHE 3HAHUs NJIS pelieHus mpodieM B
peaNbHBIX KU3ZHCHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATENbCKON AESTENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M cCaMO00pa30BaHUI0, K aKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3audHbIX chepax npodhecCuoHaATbHOU NeATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPAMMBI TI0 XMMHUHU Ha YPOBHE CPEIHETO 0OIIero
o0pa3oBaHMs BKIIOYAIOT:

3HaUMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS  MEXKIUCIMIUIMHAPHBIE
(MexXIpenMeTHbIe) 00IeHaAyYHbIe MOHSATHS, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa H
crenru(rKy METOJOB TO3HAHUS, HCIOJB3YyeMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, SBJICHHE, MPOIIECC, CUCTeMa, HAayYHbIN (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopHs, UCClIeIOBaHNe, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCcaJdbHble Y4eOHbIe IeHCTBHS (MMO3HABATENIbHBIE, KOMMYHHKATHBHBIC, PETYISITUBHbBIC),
obecrieunBarone (GopmupoBanue GyHKIHOHATHLHONM TPAMOTHOCTH M COIMATIBLHON KOMIIETCHITUH
o0yJarouxcs;

CIOCOOHOCTh oOydJaronmxcs WCIIOJTh30BaTh OCBOCHHBIC MEXIUCITUTIITHHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCaIbHbIC YUueOHbIE IEHCTBUS B MO3HABATENHLHOW U COLIMATBHOU
MIPaKTHKE.

MeTtanpeaMeTHbple  pe3yibTaThl  OTPAXKAIOT  OBNAJACHHE  YHHUBEPCAIBHBIMU  YUEOHBIMH
[T03HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSIMU.



ITo3HaBaTe/IbHbIEe YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

1) 6a3oBble JIOTUYeCKHeE TeiCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh IpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;

OIIpENIeNIATh LENH eSTeIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTD
pe3yJIbTaThl JEATEIBHOCTH C IOCTABJIEHHBIMU LIESIMY;

UCIOJb30BaTh IPH OCBOCHUM 3HAHUNH MNPHEMBI JIOTMYECKOIO MBIIUICHUS:  BBLACIATD
XapaKTepHbIE IPU3HAKU TIOHATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE
HOHATUSA 1151 OOBACHEHUS OTIENbHBIX (DAKTOB U SBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE DPACCYKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE, 110 aHAJIOTWHU), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B PACCMATPUBAEMBIX SIBICHUSX, (DOPMyIMpOBaTh BBIBOJBI U
3aKJIFOUYEHNS;

IIPUMEHSATH B IIPOLIECCE O3HAHUS UCIIONIb3YeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBBIBAaTh MOJICIBHBIC MPEICTABICHUS — XUMHUECKUI 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKast
¢dopMmyna, ypaBHEHME XUMMUYECKOW pEaKUMH — TpU PEUIEHUH Y4eOHBbIX IIO3HABATENbHBIX U
MPaKTUYECKUX 3aJlady, IPUMEHSATh Ha3BaHHbIE MOJEJIbHBIE TPEJCTABICHUS JUIsl  BBISBICHUS
XapaKTepHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX peaKIuii;

dbopmynmpoBaTh [EIM W 33Ja4d  HCCIEIOBAaHUS, HCIONB30BaTh IOCTABJICHHBIE H
CaMOCTOSITENIHO C(OPMYJIMPOBAHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI JJIS
(bopMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

BJaJIeTh HABBIKAMU CaMOCTOSITEJIbHOIO IIJIAHUPOBAHUS W  IPOBEACHUS  YUEHHUYECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaOJI0aTh 3a XOJOM IIpOLiecca, CaMOCTOSATEIbHO
IIPOrHO3UPOBATh €ro  pe3yibTaT, (OopMyJIupoBaTh OOOOIIEHUS U  BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCJIEIOBAaHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJEIIAHHON
pabore;

MPUOOpPETATh OMBIT YUEHUYECKOW MCCIIEN0BATENIbCKOW U MPOEKTHOW JIEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIEeHUs MPakTHYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbBIX METOJ0OB IMO3HAHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHGPoOpManuu (HaydyHO-TIONMYJISipHAsl JMUTEpaTypa
XMMHUYECKOTO  COJEp)KaHus, CIpaBoOYHble TmocoOusi, pecypcbl VHTepHeTa), aHaAJIW3UPOBATh
MH(OPMALIHIO Pa3IMYHbIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH €€ JOCTOBEPHOCTD
U HEMPOTUBOPEUYUBOCTB;

¢bopMynupoBaTh 3ampockl U TPUMEHATh pa3IMYHblE METOJbl MpU TOUCKE U O0TOOpe
uHpopManun, HeOOXOJUMOI [T BBIMOIHEHHUS Y4eOHBIX 33a1a4 ONpeIeIEHHOTO THIIA;

MpUOOpETaTh OMBIT HCMOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMaJbHYI (opMy mnpezacTaBieHuss HHPopManuu (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIOJIb30BaTh HAYUYHBIH A3BIK B KAUECTBE CPEICTBA MPH paboTe ¢ XUMUYECKON MHOpMAaIIUei:
IPUMEHATh MEXNpeaMeTHble ((u3nyeckne W MaTeMaTHYecKHe) 3HAKM W CHMBOJBI, (HOpMyIbI,
ab0peBHaTypbl, HOMEHKJIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

3aJ]aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MOM TeMbI B XOZ€ AUAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh UeU, (POPMYJIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIMTOJTHEHUS MTPEITI0KEHHOM
3a/1a4y;

BBICTYIIaTh C [MpEe3eHTalleil pe3yslbTaTOB I103HABATEIbHOW JESTENbHOCTH, TMOJIYYEHHBIX
CaMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHHMKAMH IIPU BBIIIOJIHEHUU XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKOH pPabOTHI MO HCCIEJOBAHUIO CBOWCTB HM3Yy4Yae€MbIX BEIIECTB, pealu3allud y4eOHOro
npoekTa, M (HOpMyIUpOBaTh BBIBOABI IO pe3yjbTaTaM MpPOBEAEHHBIX HCCIEAOBAaHUN MyTEM
COIJIACOBaHUS MO3ULUH B X07e 00CYKAEHUS U 0OMEHAa MHEHUSIMH.



PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYLIECTBIATH CBOIO IIO3HABATEIIbHYIO JESTEIBHOCTD,
ompezaensis e€ LeNM W 33Jadd, KOHTPOJUPOBATH M MO Mepe HEoOXOJUMOCTH KOPPEKTUPOBATH
Ipe/UlaraeéMblii  QITOPUTM JCWCTBUH TNPH BBIOJHEHWH Y4YeOHBIX M HCCIIEAOBATENBCKUX 3aad,
BBIOMpaTh HambOojee 3(P(EKTUBHBINA CIOCO0 WX pelieHUs ¢ YYETOM IMOIY4YeHHsS HOBBIX 3HAHUU O
BELIECTBAX U XMMMUYECKHMX PEAKIMAX; OCYILIECTBJIATh CAaMOKOHTPOJIb JESITEIBHOCTM Ha OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJbTATDI

[IpenMeTHbIEe pe3ynbTaThl OCBOSHUS MIPOrPaMMBbI IO XUMUU Ha yriIyOJIEHHOM YpOBHE HA YPOBHE
cpeanero oOmiero oOpa3oBaHUs BKJIIOYAIOT crenrduyeckue i ydyeOHOro mpenmera «XHuMHUD»
HayuyHbl€ 3HAHUS, YMEHHS U CIIOCOOBI JIEUCTBUN MO OCBOCHMIO, MHTEPIIPETALUU U TPEOOpPa30BaHUIO
3HAHUW, BUABI JEATEIBHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHMS U INPUMEHEHUIO 3HAHUH B pa3/InYHbIX
y4eOHBIX CHUTYyallUiX, a TaKXKe B pEAJIbHbIX >KM3HEHHBIX CUTYyallUsX, CBA3AHHBIX C Xumueun. B
IIpOrpaMMe 10 XMMHHU NPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 FOJJaM U3y4EHUS.

10 KITIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEJICTAaBICHUI: O MECTe M 3HAYEHUM OPraHMYeCKOW XUMHUHU B CHCTEME
€CTECTBEHHbIX HayK U €€ pojiu B OOECHEUYEHUU YCTOWYMBOIO PA3BUTHUS YEJIOBEUYECTBA B PEIICHUU
Mpo0JieM JKOJOTUYECKOM, JHEPreTHYecKol M MHUIIEeBOM Oe30MacHOCTH, B Pa3BUTHHM MEAULIMHBI,
CO3/IaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHMKOB JHEPruM, B OOECIEUEHUH pPalMOHAIBHOIO
MIPUPOIONONIB30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHHS M OOIIEH KyIbTYphl YelIOBEKa, a TakKke
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpeiE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUW, KOTOpas BKIIFOYAET: OCHOBOIIOJIArarolue MOHATUS —
XMUMHUYCCKHIA AJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JIouKa aroma, s-, P-, d-aTOMHbIC OpOUTAIH,
OCHOBHOE M BO30YKIEHHOE COCTOSIHUA aToMa, TMOpHAM3alus aTOMHBIX OpOuTaiel, UOH, MOJIEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHUCJIEHMS, XMUMUYECKasi CBSI3b, MOJIb, MOJSIpHas
Macca, MOJIIpHBIA O0BEM, YrIepOAHBIN CcKeneT, (QyHKUHWOHAbHAs TPYIIa, pajuKall, CTPYKTYpHbIE
bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), M30MEpUsl CTPYKTYpHAas M MPOCTPAHCTBEHHAsS
(reomeTpuyueckasi, ONTHUYECKAsi), H30MEPbl, T'OMOJOTHYECKHH PpsJl, TOMOJIOTH, YTJIEBOJOPOJIbI,
KHCIIOPO/I- M a30TCO/IEPKAIUE OPraHUYECKUE COEANMHEHUS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE COEIMHEHMsI; TEOPHH, 3aKOHbI (mepuonundeckuit 3akoH . M. Menneneesa,
TEOpHUsl CTPOCHUS OpraHudeckux BemectB A. M. bytinepoBa, 3aKOH COXpaHEHHMS MacChl BELIECTB,
3aKOH COXpAaHEHHUs U TMPEBPAIICHUS SHEPruM NpU XUMHUECKUX pEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XHMHHM, MHPOBO33PDEHUECKHE 3HAHUA, JIEKallMe B OCHOBE ITOHWMaHUS
IIPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBICHUH; MPEICTABICHUS O MEXAHU3MAX XUMHUYECKUX
peakuui, TepMOAMHAMUYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HUX MPOTEKaHHs, O B3aUMHOM
BJIMSIHUM @TOMOB U TPYIIIT aTOMOB B MOJIEKYJ1aX (MHIyKTUBHBIM U Me30MepHbIi 3(h(heKThl, OpUEHTAHTHI
I u I pona); ¢daxrtonmormueckue cBeOEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUH U OE30MaCHOM
UCMOJb30BAHUU BAXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH JAeATEIbHOCTH
YesioBeKa, OOIIMX HAy4YHbIX MPHUHIMIIAX XHMHUYECKOro MPOM3BOACTBA (HAa IpUMEpEe MPOM3BOACTBA
METaHoJ1a, epepaboTKu He(PTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTepHbIE MPU3HAKU MOHSITUH, yCTaHABIMBATh UX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLME IOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHMS U CBOWCTB
OPraHUYEeCKUX COCTUHECHUI;

Cc(OPMHPOBAHHOCTh YMEHUH: HCMOJb30BaTh XHMHUYECKYI0 CHUMBOJHMKY JUISI COCTABICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJ OpraHMYEeCKHX
BELIECTB;

COCTaBJISATh YpPaBHEHUS XUMHUYECKUX PpEaKUUH U PaCKpbhIBaThb MX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTQHOBUTEJIBHBIX PEAKIMi MOCPEICTBOM COCTABICHHUS HJIEKTPOHHOTO OajiaHCa ATHX peaKIHid,
peakuuii HFOHHOTO OOMeHa MyTEM COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUII;

M3rOTABIIMBATH MOJEIN MOJIEKYJ OPIraHMUYECKUX BEIIECTB IS MIUIIOCTPALMM UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHNUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIUBATh IPHHAUICKHOCTh M3YYEHHBIX OPIaHUYECKUX
BELIECTB 10 MX COCTaBY U CTPOCHHUIO K OIpeneiI€HHOMY KIIacCy/TpyIilie COEAMHEHWH, AaBaTb UM
Ha3BaHUs 1o cucrematnueckoil HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IS
OTIENbHBIX TPEACTaBUTENCH OpraHMYeCKUX BEHIECTB (STWJICH, alleTUJIEH, TOJYOJ, TJIHLEPHH,
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STWIEHIJIMKOJb, (heHos, (opManblIerui, ameraibJerui, aleToH, MypaBbUHas KHUCIIOTa, YKCYyCHas
KHCIIOTa, CTEAPUHOBAs, OJICMHOBASI, MATBMUTHHOBAS KUCIIOTHI, TJIUIIMH, aJIaHWH, MallbTo3a, (PPYKTO3a,
aHWINH, TUBUHUII, U30IIPEH, XJIOPOMPEH, CTUPOII U IPYTHUE);

c(OPMHPOBAHHOCTH YMEHUS OINPEIENIATh BUJ XUMHUUECKON CBSA3U B OPTraHUYECKHX COCAMHEHUSX
(xoBaJIeHTHAs! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHHUS TEOPUU CTPOCHUSI OPraHNYECKUX BEIIECTB
A. M. bytnepoBa 1151 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAaB, CTPOCHHUE, (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBA THUIUYHBIX MPEACTABUTEICH pa3TUYHBIX KIJIACCOB OPTraHWYECKHX BEIIECTB: AaJIKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJUEHOB, AJKHWHOB, apOMaTUYECKUX YIJIEBOJAOPOJOB, CIHMPTOB,
aJIbJIETHJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOCAUHEHUN
U aMHMHOB, aMHUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, M- U MOJMCAXapHJOB), WIIOCTPUPOBAThH
TEeHETUYECKYI0 CBSA3b MEXKJIYy HUMHU YpPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKUX pEaKIHid C
WCIIOJIB30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(OPMUPOBAHHOCTh YMEHUS MOJTBEPKIaTh HA KOHKPETHBIX MpUMEpax XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHHH OT KPAaTHOCTU U THUIA KOBAJICHTHOM CBSI3M (G-
U T-CBSI3M), B3aUMHOI'0 BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BAaTh HCTOYHUKU YTIIEBOJOPOIHOTO CHIPhs (HE(DTH,
MPUPOAHBIN Ta3, yroiib), CHOCOOBI €ro mnepepadoTKM W MPAKTUYECKOE NPUMEHEHUE MPOIYKTOB
nepepadboTKH;

c(hOpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HaHUI O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HAOJIOACHNH, M3MEPEHHH, MOJICIUPOBAHUM, SKCIEPUMEHTE (PEaJbHOM M MBICICHHOM) M yMEHUS
MIPUMEHSITh 3TU 3HAHUS;

c(OPMHPOBAHHOCTH YMEHUSI IPUMEHITh OCHOBHBIC OTEpPAIlMM MBICIUTEIHHON JAEATEIbHOCTH —
aHaJlu3 U CHUHTE3, CpaBHEHHE, 0000IIEHNE, CHUCTEMATH3AIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YUYECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHIL;

c(OpPMUPOBAHHOCTh YMEHHUIA: BBIABISATH B3aUMOCBSI3b XUMHYECKHX 3HAHWHA C TOHATUSMHU U
MIPE/ICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJisi 0ojiee OCO3HAHHOTO MOHUMAHMUS
CYITHOCTH MATE€pPUAIBHOTO €IUHCTBA MHpPA, UCIOIB30BAaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYEeCKOU
XUMUH JUIs1 OOBSICHEHUS U TIPOTHO3UPOBAHUS SABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHUU: MPOBOAUTH PAcUETHI MO XUMUYECKUM (POpMyJiaM U ypaBHEHHIM
XUMHUYECKUX DPEaKIHMH C MCIOJIb30BaHHEM (PM3MUYECKUX BEJIWYUH (Macca, 00BbEM razoB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKJIECHUIO
XUMHYECKOH (QOpMyJbl BEIIECTBA IO H3BECTHBIM MACCOBBIM JOJSM XHUMHUYECKUX 3IIEMEHTOB,
MPOAYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUN: NPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATh C MO3ULUN
HKOJIOTUYECKOM 0€e30MacHOCTH MOCIEICTBHU OBITOBOM M MPOM3BOJACTBEHHON AEATENbHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepabOTKON BEIECTB, MCIONb30BaTh MOIYYEHHbIE 3HAHUS Ul MPUHATHS TPaAMOTHBIX
peleHui mpobiaeM B CUTYaIHsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHMPOBaTb U MPOBOAUTH XMMHUYECKUN
HKCHEPUMEHT (NOJy4YeHHE U HU3yueHHE CBONCTB OPraHMYECKUX BEIECTB, KAYECTBEHHBIE PEAKIIMU
YIJIEBOJIOPOJOB PA3JIMYHBIX KJIACCOB W KHUCIOPOICOAEPKAIIMX OPraHMYECKUX BEIIECTB, pELICHHE
HKCHEPUMEHTAIbHBIX 33/1a4 MO PACMO3HABAHMIO OPraHMYECKUX BEIIECTB) C COOJIOJAEHUEM MPaBHI
Oe3omacHoro oOpallleHusl ¢ BelIecCTBaMU U JIabOpaTOpHBIM 00OpynoBaHUEM, (HOPMYIHPOBATH IIEJb
HCCIIEIOBAHMs, MPEJICTABIATh B PA3NUYHOM (PopMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATh U
OLIEHHUBATbh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHI: COOJIIOIaTh MPAaBUiIA IKOJOTHUECKH 11€JeCO00pa3HOro MOBEACHHS
B OBITY U TPYJOBOM NEATETHHOCTH B IEJISIX COXPAHEHUSI CBOETO 3J0POBBS, OKPYIKAIOIIEH MPUPOTHOM
Cpelbl U JOCTHXKEHMSI €€ yCTOMYMBOIO Pa3BUTHUS; OCO3HABATH OMACHOCTh TOKCHUYECKOTO JIEHCTBUS Ha
YKUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUUECKUX BEIlEeCTB, MOHUMAas cMbich nmokaszarens [T1K;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHUSI OPTaHUUECKUX BEIIECTB B MPOMBIIIIECHHOCTH H
B OBITY C TOUKH 3pEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

C(OPMHPOBAHHOCT YMEHM: OCYIIECTBIATh LIEJICHANPABICHHBIH TOUCK XHUMHYECKOM
nH(pOpMallUY B Pa3IMYHBIX UCTOYHHMKAX (HayyHas ¥ yueOHO-Hay4Has JUTepaTypa, CpeacTBa MacCOBOM
unpopmanuu, VHTepHET W Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI HWH(OPMAIIUIO,
nepepabaTbiBaTh €€ H MCIOJb30BaTh B COOTBETCTBUM C TIOCTAaBICHHOW Yy4eOHOW 3amauei.



TEMATHYECKOE IINTAHUPOBAHHUE
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HaumenoBanue pa3aesioB U TEM

KoaunuyecTBO 4acosB

DJIeKTpOHHbIe (LM (ppoBbIE)

n/m NpOrpamMmel Bcero Kontpoabubie | IlpakTnyeckue | 00pa3oBaTe/bHBIE PECypChI
padoTbI padoTbI
Pa3znei 1. TeopeTnueckue 0CHOBbI OPraHUYEeCKO XUMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OpraHu4YeCKUX coequHeHuil A. M. 8
bytneposa
Hroro no pazneny 8
Paznea 2. Yriaesogopoasbl
21 [IpenenbHbIE YIIEBOJOPOIBI — aJTKaHBI, 5
IIUKJIOATKAHbI
29 HenpenenbHble yraeBOIOPOIbI: ATKEHBI, 14 1 1
QJIKaIUEHBI, aJIKUHBI
2.3 ApomMaTudeckue yrieBoaopo/sl (apeHsl) 8
24 [TpupoaHbIE HCTOYHHUKH YTICBOAOPOAOB M UX 4
nepepadoTka
2.5 [aJIoreHIpon3BOIHBIE YIIIEBOI0POIOB 4 1
Hroro 1o pazaeny 35
Pazpnea 3. Kuciiopoacoaep:xaniue opraHn4ecKue CoeAuHeHNUs!
3.1 Cruptbl. DeHo 11 1
KapOoHHUITbHBIE COSTMHEHHS: ATbIETUIBI 1
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIOKHBIE 21 1
3¢upsl. XKupbl
3.3 VYrieBoas! 9 1
Hroro no paszeny 41
Pa3znen 4. A3oTcoaeprkaniue OpraHnyecKkue coeIuHeHus
4.1 AMUHBL. AMUHOKHUCIIOTHL. Benku 12 1 2
Hroro no paszeny 12
Paznea S. BbicokoMoOJIeKY/JISIPHBIE COeIUHECHUS
5.1 BBICOKOMOJIEKYISIPHBIE COETMHEHUSI 6 1




Hroro no pazneny
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