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OPT'AHNYECKASA XUMMUSA

TeopeTudeckne 0CHOBbI OPraHU4eCKO XUMHH.

[IpenmMer u 3HaYeHHWE OpPraHUYECKOW XUMHH, TPEACTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUMU.

DNEeKTpOHHOE CTPOECHHE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSL.
BasieHTHBIE BO3MOXHOCTH aTOMa yriiepojia. XMMHAYECKasl CBA3b B OPraHUYECKUX COCIUHEHMSX.
Tunsl ruOpUIN3alliyl aTOMHBIX OpOuTanell yriaepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJIEHTHOU
cBsi3U (OOMEHHBIN U TOHOPHO-AKIENITOPHBIH ). THUIIBI IepeKpbIBaHHS AaTOMHBIX OpOHUTANICH, G- U T-
cBs3u. OpmHapHas, JBOWHAsS M TpoHHas cBs3b. CmocOOBI pa3pbiBa CBsi3ed B MOJIEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykineoduie u anexTpodue.

Teopuss cTpoeHuss opraHuueckux coeauHeHuid A.M. bBytiepoBa U CcOBpeMEHHbIE
MPEACTABJICHUS O CTPYKTYpPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOCHUSI OPTaHUUECKUX COECTMHEHUM.
MoutekymsipHbIE W CTPYKTYpHBIC (GopMyibl. CTpyKTypHBIE (QOPMYIBI PA3THYHBIX BHJIOB:
pa3BEpHyTas, CoOKpam€HHas, ckenerHas. WM3omepus. Bunpbl wu3zomepumn: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE OH(PGPEKThl B MOJIEKYJaX OpPraHMYECKUX COCAMHEHUU
(MHIyKTUBHBINA U ME30MEPHBIN 3D PeKTsI).

[IpencraBneHue o kaccuUKANUNA OPTaHUIECKUX BenecTB. [ToHsITHE 0 QYyHKIIMOHATEHOM
rpymnme. ['omonorus. ['omonornueckue psaapl. CucremMarnueckass HOMEHKIATypa OPraHMYECKUX
coenunenuii (IUPAC) u TpuBuaibHble HA3BaHUS OTIEIBHBIX MPEACTABUTENCH.

Ocobennoct ¥ KilaccUpUKalMsg  OpraHWdeckux  peaknuit.  OKUCIHTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCIEPUMEHTATBHBIE METObI U3yUCHHs BEIICCTB U UX MPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BEUIECTB U MaTepuajiaMH Ha MX OCHOBE, ONBITHI MO MPEBPAILEHUIO
OpraHMYECKUX BEUIECTB MpH HarpeBaHuu (TUlaBleHUEe, OOyTiIMBaHHE U  TOPEHHE),
KOHCTPYHPOBAHUE MOJIEJIEH MOJIEKYJI OPIraHMYECKUX BEIIECTB.

Yriaesoaopoasbl.

Ankanpl. ['OMonornyeckuii psl adKkaHoB, o0mas GpopMyiia, HOMEHKIATypa U U30MEpHsL.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP -THOPMAN3AlUSs aTOMHBIX
opOuTaneit yrieposa, 6-cBsi3b. Ou3nueckue CBOMCTBA aTKaHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUS, H30MEPHU3aLNU, JTEeTHAPUPOBAHUS,
UUKJIA3alUM, NUPOJIU3a, KpekuHra, ropeHus. llperncraBieHne o MexaHU3ME peakUuid
PaaUKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoae. CriocoObI MOTydeHUs U IPUMEHEHHUE alIKaHOB.

Hukmoankanel. O6mas Gopmyia, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS H
XUMUYECKHX CBOWCTB MalbIX (IUKJIOMPONAH, HHUKJIOOyTaH) M OOBIYHBIX (IMKJIOIIEHTAH,
[UKJIOTEKCaH) [MUKI0ANKaHOB. CrOCOOBI MONYyYeHUS U IPUMEHEHHUE ITUKI0ATKAHOB.

Anxensl. ['oMonornueckuit psii aakeHoB, o0mas GopMyna, HOMEHKIATYpa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJKEHOB, SP’-TMOPHIW3AlMsA aTOMHBIX OpOMTaneii
yraepoaa, o- u m-cBsizu. CTpyKTypHast U reoMeTpuieckas (uc-TpaHc-) uzomepus. Ouznueckue
CBOMCTBAa aJKEHOB. XUMHUYECKHE CBOMCTBA: pEAKUMH MPUCOCAUHEHMS, 3aMEIIeHUs B O-
[IOJIOKEHUE IIpU JBOWHOW CBA3M, NONMMEpHU3aluu U okucieHus. lIpaBuino MapkoBHUKOBA.
KauecTBeHHBIC peakuu Ha JBOMHYIO CBsI3b. CIIOCOOBI TIOJyUeHUS ¥ PUMEHEHHUE aJTKCHOB.



Anxaguensl.  Knaccuukauus — ankagueHoB — (CONMpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganmvie). OCOOEHHOCTH IEKTPOHHOIO CTPOCHUS U XUMHUECKUX CBOMCTB CONPSIKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsokEHHBIX aueHOB. CrocoObl
MIOJIyYEHUs] U IPUMEHEHHUE AJIKaIUEHOB.

AnkuHBL. ['OMOJIOTHYECKUH psi ATKUHOB, 001mast (opMyJia, HOMEHKIIATypa U U30MEPHSL.
OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, SP-TMOpHIU3aIMsl aTOMHBIX
opbutaneit yriaepoaa. Pusznyueckue CBONCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKUUU
IPUCOEANHEHNUS, TUMEpPU3allul U TPUMEpHU3alluu, OKUciaeHus. KucaoTHbIE CBONCTBA aJIKMHOB,
MMEIOUINX KOHIEBYIO TPOMHYIO0 cBA3b. KauecTBeHHBIE peakuu Ha TPOHHYIO CBsi3b. CriocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriieBo1opo/ibl (apensl). ['oMonoruueckuii psii apeHoB, oomias popmyia,
HOMEHKJIaTypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI OeH307Ia.
®usnyeckue CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBAa O€H30jJa M €ro roMOJIOTOB: peakLuu
3aMeIlleHus] B OCH30JIbHOM KOJIBLIE U YIJVIEBOJOPOJHOM paJMKale, PEaKLUU MPUCOEIUHEHHUS,
OKHCJICHHE ToMOJI0roB O6eH3oua. [IpeacraBnenue 06 OpueHTHPYIOLIEM ASHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpE AJIKHIBHBIX PaJMKaloB, KapOOKCHIIBHOM, T'MIPOKCHUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Momumepusanus ctuposa. CriocoObl MOTydeHHs U IPUMEHEHUE apOMaTHYECKUX YITIEBOJIOPOJIOB.

[Ipuponnsrtii ra3. [lonyTHble HedTsHbIe ra3bl. HedTh u e€ mpoucxoxnenue. KaMeHHbIH
yroilb W TPOAYKTHl ero mepepadotku. CrocoObl mepepadoTKu HEPTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTUIECKUH), prudopmuHr, nuponus. [Ipoaykrer nepepabotkn HedTH, MX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

I'enernyeckas CBA3b MEXKAY PA3IMYHBIMU KJIACCaMH YIJIEBOJOPOOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peaknuu 3amermieHus
raJJIoreHa Ha TUAPOKCOrpYIly, HUTPOIpyNIy, LHMAHOTPYMIy, aMHHOrpymmy. J[leficTBue Ha
raJOr€HIIPOU3BOAHBIE BOJHOIO M  CIHMPTOBOTO  pacTtBopa MmEénouu. Bzammopnelicteue
JUTAJIOTEHAIIKAHOB C MarHueM M IHMHKOM. lIoHATHE O MEeTa/sloOpraHM4eCKUX COCIUHEHUSX.
Mcnonb30BaHue TaJlOreHIPOU3BOJHBIX YIJEBOJAOPOAOB B OBbITY, TEXHMKE W NpPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

DKClepUMEHTAJIbHbIE METOJbl HU3YyYEHHs BEIIECTB M HUX MPEBpALICHUI: H3ydYeHHE
(U3MUECKUX CBOMCTB YIJIEBOIOPOJIOB (PaCTBOPHUMOCTH), KAUECTBEHHBIX PEAKIMi yIJI€BOIOPOI0B
pasIMYHbIX KiaccoB (oOeclBeuMBaHHWE OPOMHONW WIIM MOJHOW BOJbI, pacTBOpa IepMaHraHaTa
KaJIMs, B3aUMOJICHCTBHUE alleTUIICHa C aMMHaYyHBIM pacTBOpoM okcua cepedpa(l)), kauecTtBeHHOE
oOHapy>XeHHe YIJepoJla W BOAOPOJAa B OpPraHMYECKHX BEILIECTBAaX, IMOJyYEHHWE STHIEHA U
U3yuYeHHE €ro CBOMICTB, O3HaKomyleHHe ¢ Koiulekuuamu «Hedts» u «Yromws», ¢ oOpasmamu
IUIACTMAcC, KAaydyKOB M  DPE3UHBI, MOJCIMPOBAHME  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOr€HIIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucnopoacoaepxamue opraHnyecKne COeANHEHUsI.

IIpenenbHbple ogHOaTOMHBIE cHUpThl. CTpoeHHME MOJIEKyJl (Ha NpUMEpe METaHojla MU
sTaHosa). ['omonoruueckuii psj, odmas Gopmyiia, H30MepHsl, HOMEHKJIATypa U KiIacCu(pUKaIHsL.
®du3nyecKue CBOWCTBA IIPEACIBHBIX OJHOATOMHBIX CIUPTOB. BOJOpPOIHBIE CBS3M MEXAY
MOJIEKYJIAMH CIIUPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMU 3aMELIEHUS, IeTUAPATALIMN, OKUCIICHHUS,
B3aMMOJICICTBHE C OPTAaHNYECKUMHU U HEOPraHUYECKUMHU KucioTaMu. KadecTBeHHas peakuus Ha
OJTHOATOMHBIE CHUPTHI. JIeWCTBUE 3TaHONA M METaHoja Ha OpraHu3M denoBeka. CrocoOsbl
NIOJIyY€HUs U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.



[IpocTtsie 3¢pupsl, HOMEHKIATYpa U u3oMepusi. OcoOEHHOCTH (QU3UUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaToMHbI€ CHUPTHI — ATHICHTIUKONb U TIULEpPUH. DU3NYECKHE U XUMHUYECKHE
CBOICTBa: peakUuu 3aMEIICHUs, B3aUMOACUCTBUE C OPraHMYECKUMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOIOaTOMHbIE crupThl. [IpencraBieHre o MexaHuzMe
peakmuii HykiaeopuIbHOTo 3aMenieHus. JleiicTBue Ha opranu3M yeiaoBeka. CrocoObl OTyIeHUS
U TIPYUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHe MOJIEKYJIbI, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30IbHOTO SIpa.
Omsnueckue cpoiictBa (eHoma. OCOOCHHOCTH XMMHYECKHX CBOMCTB (eHona. KauecTBeHHBIC
peakiuu Ha ¢enon. TokcumunocTh (enona. CrocoObl TONy4YeHHS W TpUMeHeHue (eHoda.
®enondopManbaeruaHas CMOIa.

KapOoHunbpHBIE COECIUHEHUSI — QIbJETHUABI U KETOHBL. OJIEKTPOHHOE CTPOCHHE
KapOOHMJIIBHON Tpynmbl. ['OMOJOrHYecKHe psIbl albICTHAOB M KETOHOB, oOmias ¢opmyna,
n30Mepusi M HOMeHKJartypa. Dusnyueckne CBOWMCTBA AJIBIETHIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJAETHIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHHE ajbAeTHAOB,
Ka4eCTBEHHBIC peaKkIMu Ha anblaerujpl. CrocoObl MONMYy4YEeHUS M NPUMEHEHHE allbJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KUCIOTHl. OCOOEHHOCTH CTPOEHHS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepus u HomeHKiatypa. Du3myeckre CBOMCTBA OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBSI3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakuus ATepu(UKALNU, PEAKIUH C y4acTHEM
YIIIeBOJIOpOAHOTO paaukanma. OCOOEHHOCTH CBOWCTB MYypaBbHHOW KHCIOTHL. [loHsTHE O
MPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(pupax. MHoroodbpazue KapOOHOBBIX KHUCIOT.
OCOOEeHHOCTH CBOMCTB HEMpPEJENbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBuTen BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, NAJbMUTUHOBAS, OJIEMHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJTyYEHHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonorudeckuii psan, odmas Gopmysna, u3oMepus ¥ HOMEHKJIATypa.
®dusnuecKue 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U ILEIIOYHOU Cpene.

XKupsl. Ctpoenue, (puznyeckue U XMMHUYECKHE CBOWCTBA KUPOB: TUAPOJIN3 B KUCIOW U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPKALINX OCTATKH HETPEAETbHBIX KUPHBIX
kucioT. JKupsl B mpupoze.

MBpbUI4 KaK cOJIU BBICHIHX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBUE.

OOmast xapakTepucThka yrieBojoB. Kiaccudukanms yrieBomoB (MOHO-, AM- U
noyimcaxapuapl). MoHocaxapuapl: TiIIOKO3a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30KCHUprb03a.
du3nyecKue CBONCTBA U HAXOXKeHHE B pupoje. PoTocuHTe3. XMMHUYECKHE CBOMCTBA TITIOKO3bI:
PEaKIMK C y4acTHEM CIIUPTOBBIX U AJIbJCTUAHOM TPYIII, CHUPTOBOE M MOJIOYHOKHUCIIOE OpOXKEHHUE.
[IpumeHenue rinoKo3bl, €€ 3HaUCHUE B J)KU3HEIEATEIbHOCTH opranu3ma. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaomye ¥ HEBOCCTaHABIMBAaIOLIUE nucaxapuabl. ['uaponus
mucaxapunoB. Haxoxaenue B mpupoje u npumeHenue. [lomucaxapuasl: Kpaxmani, TJIUKOTEH U
nemnonao3a. CTpoeHHEe MaKpOMOJIEKYJl KpaxMmania, IJIMKOIeHa W ILe/unono3bl. dusznueckue
CBOICTBa KpaxmaJia U LeJUTF0JI03bl. XUMUYECKUE CBOMCTBA Kpaxmalla: THUIPOJIN3, KaueCTBEHHAas
peakuus ¢ uOIOM. XHUMHUYECKHE CBOMCTBA LEJUIIONIO3bI: TUAPONIN3, MOJydeHHe 3(UPOB
1esuTo036l. [loHaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEINK).

OKCrepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEILECTB U UX IPEBPALICHUI: pacTBOPUMOCTh
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBHE 3TAHOJNA C HATPUEM, OKUCIIEHUE STHIIOBOTO CIIUPTa



B aJIbJICTH]I HA PACKaJIEHHON MEIHOW MPOBOJIOKE, OKHUCICHHE 3THJIOBOTO CIUPTa AUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIC PEaKIIUU Ha aJIbJICTUIbI (C
ruapokcuaom auammuHcepebpa(l) w  rumpokcumom wmenu(Il)), peakuus rIuMuepuHa €
runpokcuaoM meau(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJCHCTBHUE
pactBopa TIOK03bI ¢ ruapokcunoM Menu(ll), B3aumozaeiicTBue kpaxmaiaa ¢ HOAOM, pEIIeHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupTthl U enonby, «KapOboHoBble KHUCTOTHI. CI0XKHBIE

3¢hupb».
A3oTcoaep:kamue OpraHn4ecKie CoeAHHEeHusl.
AMUHBI — OpraHMYecKHe MpOW3BOJHBIE amMMmHuaka. Kiaccudukanus aMUHOB:

anudaTuyecKkue U apoMaTHYeCcKue; MepBUYHbIC, BTOPUYHBIE U TpeTU4yHble. CTpOEHUE MOJIEKYIL,
oOmras ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
amudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, aIKUIUPOBAHUE, B3aMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KUCT0TON. COMN aJIKUIIAMMOHHS.

AHWIVH — NPEICTaBUTENIb aMUHOB apoMaTUueckoro psaa. Ctpoenne anuianHa. Bzanmuoe
BJIMSTHUE TPYIIl aTOMOB B MoJiekyje aHuiauHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennbie peaknuu Ha aHuiauH. CrocoObl TOMydYeHUS W MPUMEHEHHE ann(aTHuIecKuX
aMuHOB. [loyyenue aHuIMHA U3 HUTPOOEH30J1a.

AmuHokucinotel. Homenknatypa u  wuzomepus. OTAenbHbIE MPEACTABUTEIA  O-
AMUHOKHCIIOT: TJUUMH, alaHuH. Pu3ndecKkue CBONCTBA aMUHOKHUCIOT. XMMHUYECKUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpPHBIX OPTaHUYECKUX COCAMHECHMI, PEaKIusl MOJUKOHICHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bruonornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
NENTUIOB.

benku kak npuponssle nonaumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OCJIKOB: THAPOJIN3, JIEHATYpallus, KaueCTBEHHbIC pEaKlUd Ha
OenKH.

DKCIepUMEHTAIbHBIE METOJIbl M3yUYEHUsI BEIIECTB M WX MPEBpAIICHUI: pacTBOpPEHHUE
0eNKoB B BOJE, JeHATypalusi OETKOB MPH HarpeBaHUM, IIBETHbIC PEaKIMU Ha OENIKH, pelIeHHe
SKCHEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TcolepKalllue OPraHHMYEeCKHUE COCIAUHECHHS» W
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUID.

BrbicokomosieKyJIIpHbIE COeTUHEHUS.

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEpU3ALUHU, CpPeAHsss MOJIeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJTUMEPU3ALIMS U TIOJTUKOHICHCAIHUS.

[Tonumepubie MaTepHuabl. [TnacTmacchr (MOTMUATHIIEH, TIOJTUTIPOTIUJIEH,
MOJINBUHWIXJIOPUL, MOJINCTHPOJL, MOJIMMETHIIMETAKPHUIIAT, MOJINKapOOHATHI,
nonudTHIEeHTepedTanar). Ytunuzanus u nepepaboTka MIacTUKA.

DnacToMephl: HATypalbHBIH KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIN,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BomnokHa: HatypanbHbIC (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTeTHYEeCKHE (KalpoH U JIaBCaH).

[Monmumepsl cnenuanbHOTO Ha3zHa4deHHWsS (TeQUIOH, KEBIap, AIIEKTPOIPOBOIAIIIE
MOJIMMEPHI, OMOpa3aaraeMbie MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METO/bI U3yUYEHHs BEUIECTB U UX MPEBPALLECHUN: 03HAKOMIICHHUE C
oOpa3lilaMd TPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, Kay4yKOB, peEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «Pacno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.



Haxoxxnenne MoJIeKyIsIpHOM (OPMYJITBl OPraHMYECKOTO COSAMHEHUS 10 MACCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYJSIpHOH (DOpMyJibl OpraHMYECcKOro
coeMHeHus 1Mo Macce (00BEMY) MPOTyKTOB CrOPaHHsI, TIO KOIMYECTBY BelllecTBa (Macce, 00bEMY)
IPOAYKTOB pPEAKIMHU W/WIW HMCXOJHBIX BEUIECTB, YCTaHOBJCHHUE CTPYKTYPHOU (HopMyIibl
OpPraHMYECKOT0 BELIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB IOJIyYEHUS,
OIIpEeIeNIEHUE IO BBIX0O/1a IPOAYKTa PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBA3€H NMpU U3ydeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISIETCSl Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W
HOHATHH, IPUHATBIX B OTJEJIBHBIX PEIMETaX €CTECTBEHHO-HAyUYHOTO [IUKIIA.

OOwe ecTecCTBEHHO-HAayuYHbIE MOHATHA: SIBICHUE, HAy4HbIM (akT, rMIoTes3a, Teopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKanus, HaOIIOJCHHE, M3MEpPEHHE, SKCIIEPHUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusuka: marepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHUYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHME BELIecTBA, (U3NYECKHUE BEIMYHMHBI,
€MHUILIBI U3MEPEHUS, CKOPOCTh, SHEPTUs, Macca.

Buonorus: xierka, opraHusM, SKocucTemMa, ornocdepa, MeTabon3M, HaCcIeICTBEHHOCTD,
aBTOTPO(HBIN W TEeTepOTPO(HBIM THUIT TUTaHUSA, OpokeHue, (OTOCHHTE3, JbIXaHUE, OCNKH,
YTIEBObI, )KUPBI, HYKJICHHOBbIE KUCIOTHI, (PEPMEHTHI.

I'eorpadust: mone3Hbie UCKOMIAEMbIE, TOTIIIHBO.

TexHosorus: nuuieBble NPOAYKTHI, OCHOBBI PAllMOHAJILHOTO MMUTAHUS, MOIOLINE CPENICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMMUA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKHil aneMeHT. M3oTomnel. CTpoeHne 3IeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHCIA. ODHEPreTMYECKHE YPOBHM M MOJYPOBHU. ATOMHBIE
op6utanu. Knaccuduxaruss XuMU4ecKux 3JIeMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB 10 ATOMHBIM OpOHMTAISIM. OIJIEKTPOHHBIE KOH(QHUIypalMu aTOMOB 3JIEMEHTOB
NepBOTO—4YETBEPTOTO TEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHBIC
KOH(Urypayyu HOHOB. DJIEKTPOOTPULIATENLHOCTb.

[lepuonnueckuii 3axkoH u Ilepuomnueckas cucrema XUMHUYECKUX dnemeHtoB [I.M.
MengeneeBa. CBs3p nepuoAMYEcKOro 3akoHa U llepuomnueckoil cHCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB
XMMHUYECKHX 3JEMEHTOB U 00pa3yeMbIX MMHU IPOCTBIX U CIOXHBIX BEIIECTB M0 IpyNmaM H
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /[.1. Menneneesa.

XuMH4YecKasi CBA3b. BHUIbI XUMUUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa3oBaHUs KOBaJIEHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-aKIENTOPHBIN. DHEPIus U
JuIMHA CBsA3H. I10JIApHOCTB, HANPaBIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOW CBsA3H. KpaTHble
cBsA3u. BogoponHas cBs3b. MexMOIeKyIApHbIE B3aUMOJECHCTBHS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJl C MX TI€OMETPUUYECKUM CTPOCHHEM (Ha NpUMEpE COEIUHEHHH 3JEMEHTOB BTOPOIO
nepuo/a).



[IpencraBienue 0 KOMIUIEKCHBIX coeauHEHHsX. CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuil. Ilonarue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJIEKYJIIPHOTO UM HEMOJEKYJSIPHOTO CTpOEHHUS. THIBl KPUCTALNTUYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTne o nucnepcHbIX cucreMax. MctuaHble pacTBOpbI. [IpencraBienne o KOIITONIHBIX
pactBopax. CrnocoObl BbIpa)KeHHsI KOHIICHTpPAI[MM pPAacTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTtBope, MoOJsipHasi ~ KOHUEHTpauus. HachblllleHHble W = HEHACBIIICHHBIE  PacTBOPHI,
pactBopuMOCTh. KpucTammoruaparsl.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. TpUBHATIbHBIE HA3BAHUS
OTJENIbHBIX NPEJCTAaBUTEIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUYecKHX peakiuii B HEOPraHMIECKOW U OPraHMueCKOW XUMHH. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHEHUS U TPEBPAICHUS DHEPTUU MPU XUMUUYECKHUX
peakuusx. TernoBbie 3QpPeKThl XUMHUUECKUX peakiuil. TepMoXxuMuyeckne ypaBHEHUsI.

CKOpOoCTh XMMHUYECKOH peakinu, €€ 3aBUCUMOCTD OT Pa3iNyYHbIX (hakTopoB. 'oMoreHHbIE
U TeTeporeHHsble peakuuu. Katanus u kataam3aTopsl.

O6parumble ©u HeoOpaTuMble peakuuu. XuMU4Yeckoe paBHoBecue. KoncranTa
XUMHYECKOro paBHOBecHs. (DaKTOpHI, BIMAIONIME HA IOJIOKEHUE XMMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, aBJICHHE M KOHLEHTpPALMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipunnun Jle
[TaTense.

Onektponutrueckass auccormanusa. CuibHble W ciabble  daekTposutbl. CTeneHb
nucconranuu. Cpena BOJHBIX PacTBOPOB: KUCJIOTHAs, HEUTpalibHas, IIesoyHas. BogopoaHslit
noka3zatensb (pH) pactBopa. ['uaponus coneit. Peakiiun noHHOro oOMeHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHUCIEHUS M BOCCTAaHOBJICHHS. BaKHEHIIME OKHUCIHUTENH U
BOCCTAHOBHUTEIU. METO/T 3JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 PAaCTBOPOB U PACIIIIABOB BEIIECTB.

OKCIIepUMEHTAIbHbIE METOJbl W3YUYEHHs BEIIECTB M HX MPEBPALLICHHUN: Ppa3JIOKEHUE
NEepOKCUAa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aToOpa, MOJEIU KPUCTAUIMYECKUX PEIIETOK,
NpOBEJCHUE peakluii HOHHOTO OOMEHa, OINpeAelieHue CpeAbl PACTBOPOB C  IOMOIIBIO
WHIUKATOPOB, U3YUYCHUE BIUSAHHS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heoprannueckasi xumus.

[Tonoxxenne HemerawioB B Ilepuomnueckoil cucremMe XMMHYECKUX 3jeMeHTOoB J[.M.
MenneneeBa M OCOOCHHOCTH CTpOEHHUS HX aToMoB. Dusnmyeckue CBOWCTBA HEMETAILIOB.
AnoTponus HEMETaUIoB (Ha IpUMeEpPe KUCIopoia, cepbl, hochopa u yriepoaa).

Bognopon. [Monydyenue, ¢pusnyeckue U XUMUYECKHE CBOICTBA: PEakIUU C METaUIaMU H
HEMeTaJlaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ apubl. TOMIMBHBIE 371€EMEHTHI.

lamorensl. Haxoxxenue B mpupojie, CrocoObl TOMydeHUs, (PU3NIECKHEe U XUMHUYCCKHEC
cBoiicTBa. ["asioreHoBOOpObl. BakHelme KHCIOPOACOAEPIKAINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITIECHHBIE CITOCOOBI MOTYYEHHS raoreHoB. [IpuMeHeHre raJoreHoB 1 ux
COEIMHEHU.

Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIOCOOBI TOJYYEHHUS KHCIOPOIa.
®u3nuecKkue 1 XMMUYECKHE CBOMCTBA U PUMEHEHUE KUCI0PO1a U 030HA. OKCH/IBI U TEPOKCUBI.

Cepa. HaxoxneHue B TpUpOJE, CHOCOOBI MONy4eHHs, (PU3UUECKHME U XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(IV), okeun cepsi(VI). Cepuucras u cepHas



KHCIOTBI M UX coir. OCOOCHHOCTH CBOMCTB CEpHOM KHUCIOTHL. I[lpumeHeHme cepel u €€
COECIUHEHU.

A3zor. Haxoxnaenue B mpupojne, CIOCOOBI MONMy4deHHs, (U3NYECKUE W XUMHUYECKHE
cBoiMcTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTass M a30THAs KUCJIOTHI M UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IpuMeHeHue a30oTa M ero coeAMHEHUH. A30THBIC
ya00peHusl.

®ochop. Haxoxnenue B mpupojie, CrocoObl MOTyuyeHUs, (PU3HUECKUe M XHUMHUYECKHE
cBoiictBa. @ocuas u pochun. Oxcunsl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
dochopa u ero coequnaenmit. @ochopHbie ya0OpeHUs.

VYrnepon, HaxoxiaeHWe B Tpupojae. AJutoTpomHble Monudukanuu. Ddusnyeckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yriepona(ll), okcun
yraepona(IV), yronpnas kucinoTa u €€ coyii. AKTUBHPOBAHHBINA yrouib, aacopOuus. DyriepeHsl,
rpadeH, yriepoanbie HaHOTPYOKHU. [IpruMeHeHne MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOAOM,
U €r0 COCTUHEHUN.

Kpemuuii. Haxoxxnenue B mpupoze, CrocoObl MOMyueHus, GU3NYECKUE U XUMHUYECKHE
cBoiictBa. Oxcun kpemuusA(1V), kpeMHHEBast KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUs U ero
coenuHeHuil. CTeKI0, ero noxy4eHue, BUabl CTeKa.

[Tonoxxenne metayioB B [leproaudeckoit cucteMe XUMHIECKUX 3J1IeMeHTOB. OCOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000J0YeK aTOMOB MeTa/ioB. Obiue Guandyeckne CBONCTBA METAJLIOB.
[Ipumenenne MeTawioB B ObITY U TexHUKE. CIUTaBbl METAILIOB.

DNEeKTPOXUMHUYECKUN PpsAJl HamnpspKeHUH MeTaioB. OOmme CcrnocoObl  MOTyYEeHHS
METAJUIOB: THAPOMETAIUIYPIrHsi, MTUPOMETAJUTYPIusl, daeKTpomeTaiutyprus. [lonstue o koppo3uun
MeTaoB. CocoObl 3aIUTEI OT KOPPO3HH.

OOmas xapakrepuctiuka metamioB [A-rpynmsl Ileprognueckoil CUCTEMBl XMMHUYECKHX
sneMeHToB. Hatpwuii u kanuil: noiaydenue, GU3NUeCKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE
IPOCTHIX BEIIECTB U UX COETUHEHUH.

O6mas xapakrepuctiuka metawioB [IA-rpynmer [lepuoanueckoid CUCTEMBI XUMHUYECKUX
9JIEeMEHTOB. Maruuii u Kanbpluii: modyueHue, pusndeckre U XMMHUYECKHUe CBOMCTBA, MPUMEHEHHE
IPOCTHIX BEIIECTB U UX COeTUHEHUH. JKECTKOCTB BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AnroMuHUI: nosydeHue, pU3NUYECKe U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOIMCTBA OKCHJIa M THUIPOKCHUAA ATFOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OOmast xapakTepucTuka MeTauioB MmobOounbslx moxarpymmn (b-rpymnm) Ilepuoanyeckoit
CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

®u3NYECKNEe U XUMUYECKHE CBOMCTBA XpOMa U €ro COeIMHEHUN. OKCUJIBI U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsel u AUXpPOMATHI, UX OKUCIHTEIbHBIC CBOMCTBA.
[Tonyuenue u npuMeHEHUE XpoMa.

®u3znueckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro coeauHeHud. Baxneinmme
coenuaenus: Mmapranmna(ll), mapranma(I1V), mapranma(VI) u mapranmna(VII). [lepmanranat kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

duznueckue U XMMUYECKHUEe CBOMCTBA )Kelle3a U ero coeIMHeHU. OKCUIbl, TUIPOKCUIBI U
conu xkene3a(ll) u xeneza(Ill). [lomydyenne u npuMeHEeHHE JKeJIe3a U €ro CIIJIaBOB.

Du3nYeCcKre U XUMUYECKUE CBOMCTBA MeU U €€ coequHenuil. [loyuennue u npuMeHeHue
MEIU U €€ COeJUHEHUN.

Hunk: nonydenue, Gu3ndecKre 1 XUMHUECKUE CBOICTBAa. AM(OTEpHBIEC CBOMCTBA OKCHIA
U TUIPOKCH/A [IMHKA, THAPOKCOKOMILJIEKCHI IMHKA. [I[pMeHeHNne IMHKa U €r0 COeMHEHUH.



DKCIepUMEHTAIbHBIE METOABl HM3Y4YCHUS BEHICCTB M WX TMPEBpAlICHUN: HU3YUYCHHUE
00pasioB HEMeTa/IoB, TOpeHue cephl, (ocdopa, xkemnesa, MarHus B KUCIOPOJE, HM3YUEHHUE
KOJUIeKIMU «MeTasuibl ¥ CIIJIaBb, B3AMMOICUCTBHE HIEIOYHBIX U HIEJI0YHO3EMEIbHBIX METANIOB
C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHUACOMATEPUAJIOB), B3aUMOJCHCTBHUE LIMHKA U >KEJe3a C
pacTBOpamMu KHCJIOT U IIeJI0OYeH, KaueCTBEHHbIE PEaKIIMM Ha HEOPTaHUYECKHUE aHMOHBI, KATHOH
BOJOPO/JA M KaTHOHBl METAJJIOB, B3aUMOJCHCTBHME THUIAPOKCHAOB AIIOMHUHHS W IHHKA C
pacTBOpaMM KHUCIOT U IIEJIOYEH, pellieHne SKCIEPUMEHTAIBHBIX 3a/a4d 10 TemaM «l amoreHsi»,
«Cepa u e€ coeruHeHHs», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX TOATPYII,
«MeTautbl MTOOOYHBIX MTOATPYIII.

XumMns 1 )KU3Hb.

Ponp xuMuu B oGecrieueHnn yCTOWYUBOTO pa3BUTH dyenoBeuecTBa. [IoHITHE 0 Hay4HBIX
MeTO/AaX MO3HAHUS U METOJO0JIOTUH HAYYHOTO HcclieloBaHus. HayuHble MpUHIUIIBI OpraHU3allun
XUMUYECKOTO TPOU3BOACTBA. [IpOMBINIIICHHBIE CITOCOOBI MOMYYEHUsT BAXKHEHIITNX BEIIECTB (HA
npuMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHUCIOTHL, MeTaHoisa). [IpoMbllieHHble CrOCOObI
MOJIyYEHUS METAUIOB M CIUIaBOB. XHUMHUYECKOE 3arpsA3HEHUE OKpYXarolleld Cpelbl U €ro
nocneAcTBusl. Poib XuMum B 00eCTieueHUH YJHEPTeTUIECKON 0€30IacHOCTH.

Xumusi ¥ 3I0pOBbe UeloBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBmia HMCHONb30BaHUS
JIEKAPCTBEHHBIX MPENnapaToB. Poib XMMHUK B pa3BUTUN MEIULIUHBI.

XWMHUS UAITY: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBkU. Poib xumMuu B oOecriedeHnn
MUIIEBON OE30MMaCHOCTH.

Kocmernueckue u mapdromepubie cpenctsa. boitoBas xumus. [IpaBuna 6e3omacHoro
MCIIOJIb30BaHUS IIPENapaToB OBITOBOM XMMHUH B MOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuMUs B CENbCKOM X03siicTBe. OpraHnYecKre 1 MHHEPATbHBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKHU, CTEKJIO, Kepamuka. MaTtepuaiibl
IU1s1 DNIeKTpoHuKkH. HanoTexHomoruu.

Pacuérurie 3amaun.

Pacuétpl: Macchl BemiecTBa WiM 00BbEMa ra3oB MO M3BECTHOMY KOJIWYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, Macchl (00bEMA, KOTMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIIM OJHO W3 BEHIECTB HMMEET IMPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKlMU, €CIM OJHO U3 BEILIECTB JaHO B BUJE PacTBOpa C
OnpeAenEéHHON MacCOBOM JOJ€d PAaCcTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM U MOJISIPHOM
KOHLIGHTpAllMd BEIIECTBA B PAcTBOPE, MOJIM BbIXOJIAa MPOJIYyKTa peaklUud OT TEOPETHUECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanmu3anus MexnpeIMeTHBIX CBSA3EH MpU U3YUYEHUH OOIIeH M HEOPTaHUYECKOW XUMUU B
11 Kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHIA,
TaK M MOHATHUM, IPUHATHIX B OTACIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0miue ecTecTBEHHO-HAay4HbIE MOHSTHS: SIBICHUE, HAay4HbIM (DakT, rumoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccuukanus, TMEepUOJAUYHOCTh, HaONIONEHNE, HW3MEpEHHe,
AKCIIEPUMEHT, MOJIEJIb, MOACIIUPOBAHUE.

®dusuka: maTepusi, MUKPOMHP, MAKPOMHp, aTOM, AJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOIIbI, PaJUOaKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKH YpPOBEHb, BEIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, UACaTbHBIN Ta3, ((U3HMUeCKHe BeINUHUHBI, €AMHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPI'Hsi, Macca.



Buomorusi: knerka, opraHm3M, OJKOocHcTeMa, Ouochepa, MeTadomu3M, MaKpo- H
MHKPO3JIEMEHTHI, OCJIKH, JKUPBI, YIJCBOJABI, HYKICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIIECTB U IMOTOK SHEPTUU B IKOCHUCTEMAX.

I'eorpadust: MuHepabl, TOPHbIE TOPOIbI, TTOJIE3HbIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorns: XuMmdecKkas MNPOMBINIJICHHOCTh, MCTAJUTYPIrusa, CTPOUTCIbHBIC MAaTCpHAJIbI,
CEeNTbCKOXO3SHICTBEHHOE TPOW3BOJICTBO, TIMIIEBAs IPOMBIIUICHHOCTh, (hapMaleBTHUECKAs
HPOMBIIICHHOCTB, IPOH3BOICTBO KOCMETHYECKHX Ipernaparos., MIPOM3BOICTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IMPOMBIIIIIICHHOCTb, HAHOTCXHOJIOTHH.



ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHUH HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM HOAXOAOM B CTPYKTYPC JTUYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeAMETa « XUMUS» Ha YPOBHE CPEIHEro 00111ero 00pa30BaHusl BbIIEICHBI
CIEIyIOIIMe COCTABIAIOIIME: OCO3HAHHME OOYyYaroIIMMHCS  POCCHMCKOW  Tpa)KIaHCKOU
UICHTUYHOCTHU, TOTOBHOCTb K CaMOPA3BUTHIO, CaAMOCTOSATCIBHOCTU W CaMOONPCACICHULO,
HaJIM4Yyue MOTHMBAallMM K  OOy4YeHHMIO; TOTOBHOCTh M  CIIOCOOHOCTb  OOy4YaroIuxcs
PYKOBOJCTBOBATHCSI MPUHATHIMH B OOILECTBE MpaBWJIAMM M HOPMaMH IOBEACHHUS; HaUYHe
MPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpPbI; CIOCOOHOCTh CTABUTH IIEJI U CTPOUTH KUIHECHHBIC
IIJIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeAMETa « XUMH OTPAKAIOT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTHUYECKOHN NeATEIIbHOCTH 00y4YaloluXcsl B MpOIecce peanu3alun
00pa30BaTeNbHOM ESATEIbHOCTH.

JIMYHOCTHBIE PEe3yJbTaThl OCBOCHHS MpeaMeTa « XUMUSD OTPaXaroT COPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIFHON M MPAKTHYECKOH JEATEIBHOCTH 0OYYAONINXCS B TIPOIIECCE PeaTu3alliu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIUTAHMS:

OCO3HaHHA 06y‘-IaIOH_II/IMI/IC5I CBOUX KOHCTUTYIIMOHHBIX IIpaB U 06H3aHHOCTCﬁ, YBaXXCHUA K
3aKOHY U MPaBOMNOPSAKY;

MIPE/ICTAaBICHHUS] O COIMAIBbHBIX HOPMAax W MpaBWIaX MEXIUYHOCTHBIX OTHOIICHUU B
KOJUJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AESTEIBHOCTH MIPU CO3/IaHUH YUEOHBIX IPOEKTOB,
PCIICHNN y‘~I€6HI)IX M MMO3HABATCJIbHBIX 3ada4, BBIIIOJJHCHUN XUMHUYCCKHUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHHUSI, JJOTHUKY U apTyMEHTBI IPYTHX
MIPU aHAJTH3E PA3TUYHBIX BHIOB YUeOHOMU JAESITETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMS:

OEHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY MW HAYYHOMY HACICAUIO OTE€YECTBECHHOM
XUMUH;

YBaXEHHsI K TMPOLECCY TBOPUECTBAa B OOJIACTH TEOPUU U MPAKTHUECKOTO MPUIOKCHUS
XUMHHU, OCO3HAHUA TOIO, YTO JAHHBIC HAYKU C€CTb PE3YyJIbTaT IJIWTCIBbHBIX HaGJHO,Z[eHI/If/’I,
KPOMOTIMBBIX 9KCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX N IMPAKTUKOB;

WHTEpeca W TI03HABaTENIbHBIX MOTHBOB B TMOJY4YEHHH U TMOCIEAYIOIIEM aHaJIN3e
uHGOpPMAIIUHU O MIEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OT€UECTBEHHOW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBCHHOT'O CO3HAHUA, 3TUYCCKOI'O ITIOBECACHU A,

CIIOCOOHOCTH OLICHMBATh CUTYyallMM, CBSA3aHHBIE C XUMHUYECKHMMH SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OILICHUBATh CBOE MOBEACHUEC W IIOCTYIIKH CBOUX TOBapI/IIIIefI C HOSI/IIII/Iﬁ
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIEACTBHUI MOCTYIIKOB;

4) popMupOBaAHMSA KYJIbTYPHI 310POBbS:



MOHMMAaHMs IIEHHOCTEH 310poBOro M 0e30macHoro odbpasa >KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOr0 OOpalleHusi ¢ BEUleCTBAaMH B OBITY, MOBCEIHEBHOU
YKU3HU, B TPYJA0BOH 1€ATENBHOCTH;

MOHMMAaHMsI LIEHHOCTH TMpaBWi WHIMBUIYAIBHOTO M KOJUIEKTUBHOIO O€3011acHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOCH;

OCO3HAHUS TOCJEJICTBUN W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS aIKOTOJIA,
HapKOTUKOB, KypEHHUs);

5) Tpy10BOro BOCIHUTAHMA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4YeOHO-HCCIEA0BATEIbCKON JEeATEIbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JAESATEIBHOCTH;

YCTAaHOBKM HA AaKTHUBHOE YYaCTHUE B PEIIEHUM MPAKTUYECKUX 3a1ad COLMAIBHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3y4deHHUIO Mpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYLy, JTHOISAM TPyla ¥ pe3ysbTaTaM TPyAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYaJIbHOW TpaeKTOpuu oOpa3oBaHMs,
Oynyueit npodeccuu U peaau3aluu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTpeOHOCTEeH 00I1IeCcTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTMUYECKHU 11€7IECO00Pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYIECTBOBAHMS
JKM3HH Ha 3eMiIe;

MMOHUMAaHHUS TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHIS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEbI;

0CO3HaHMS HEOOXOAUMOCTH HCTIOJIb30BAHMSI JOCTH)KEHUN XUMHH JUI PELICHHUS BOIIPOCOB
PalMOHAIBLHOTO MTPUPOI0NOIB30BaHNUS;

AKTUBHOT'O HEMPUATHUS JIEHCTBUM, MPUHOCAIIMX BpPEd OKPYKAIOUIEH MPUPOIHON Cpere,
yYMEHHS TPOTHO3UPOBATH HEOIArOMPUSATHBIE SKOJIOTHUYECKHUE IMOCIEACTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJU4yusl Pa3BUTOrO SKOJOTHYECKOIO MBIIIJIEHHUS, 3KOJIOTMYECKON KYyJbTYpbl, OIbITA
JEATEIbHOCTH  JKOJOTMYECKOW HANpaBIEHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
IPOTUBOCTOSTH UJCOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd U
00IIECTBEHHON MPAKTHUKHY;

MOHUMAHMs CHEIU(PHUKH XUMHHM KaK HayKd, OCO3HaHUS €€ poinu B (HOPMUPOBAHHUU
PaMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3[JAHUN LEJIOCTHOTO MPEICTABICHHS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE IMPUPOJbI M YEIOBEKA, B NMO3HAHWMU IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr TpobieM COXPaHEHUS TPUPOJTHOTO PABHOBECHS;

yOSXKAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOM NMBHIU3ALNU: B €€
TYMaHHUCTUYECKOW HaIIpaBICHHOCTH M Ba)KHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYPbl, B pEHICHUH IT00ATbHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, TMHUIIEBOM M OKOJOTMYeCKOl Oe30MacHOCTH, B Pa3BUTHUH MEAMIIUHBI,
00eCTeYeHN! YCIOBUH YCIICIIHOTO TPYyAa U 3KOJOTMYECKH KOM(BOPTHOM KU3HHU KaXKJIOTO YJIeHA
o0111eCTBA;



€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJIOB MO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BAThH IOJTydaeMble 3HAHUS IS
aHaJaM3a M OOBSICHEHMS SIBICHHH OKPYXKAIOIIET0O MHUPAa M NMPOUCXOISIIMX B HEM H3MCHEHHI,
YMEHUs AenaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C IIETIBIO TTOTyYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATENIFHO NCTIOJIB30BATh XMMUYECKUE 3HAHNUS ISl PELICHUS Ipo0ieM
B pEaSTbHBIX )KU3HEHHBIX CUTYAIIHsX;

MHTEpeca K MO3HAHUIO, HCCIIeI0BATEIbCKON 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
aKTMBHOMY IIOJyYCHHIO HOBBIX 3HAHHH 10 XHMHH B COOTBETCTBHHM C JKH3HCHHBIMH
HOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSAM Tpyla B pPa3nuuHbIX cdepax mnpodheccHoHaIbHON
JeSITeTTHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3ybTaThl OCBOCHHUS MPOrPAaMMbI 10 XHMHUH Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaYuUMBbIe s (OPMHPOBAHMS MHUPOBO33PEHHUSI O00YYArOIIMXCS MEXAUCLUUIIIIMHAPHBIE
(MEXITpeIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOI KapTUHBI MUPA
U crieruduKy METO0B MO3HAHHSI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTRBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAyYHBIN (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIICIOBaHKE, HAOIIOICHIE, H3MEPEHHUE, IKCIICPUMEHT H IPYTHE),

yYHUBEpCallbHbIe ~ yueOHble  JeiicTBUS  (IO3HABAaTeNbHbIC,  KOMMYHHKATHUBHBIC,
peryisaTuBHbIC), obecmednBaromie ¢GopMupoBanne (YHKIHOHAILHOH TPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00yUaroIInxcs;

CIOCOOHOCTh ~ OOYYaIOMIMXCS  MCIOJb30BaTh  OCBOCHHBIC  MEXKIAHUCIUILUIHHAPHBIC,
MHPOBO33PECHYECKUE 3HAHHWS M YHUBEpPCAJIbHbIC Y4YeOHbIC ACHCTBHS B MO3HABATEIBHOW U
COIMATIbHOM MPAKTHKE.

MeTaHpeZ{MeTHBIe PE3YJIbTAaThl OTPAXKAKOT OBJAJACHUC YHUBCPCAIbHBIMU y‘IeGHLIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA I[CﬁCTBPIHMI/I.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaIM3UPOBAaTh MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIpEACNATh LEeNU NEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPHUH UX JOCTHXKCHUS,
COOTHOCHUTDH PC3YyJIbTAThI ACATCIIbHOCTHU C IMOCTABJICHHBIMHU LICIISAMU;

HCIIOJIb30BaTh IIpU OCBOCHUH 3HAHUU HpI/IéMBI JJIOTUYCCKOT'O MBIINIJICHUA: BBIACIIATH
XapakTepHbIC TPU3HAKKW TIOHATHH ¥ yCTAaHAaBIMBAaTh WX B3aMMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE MOHITUS ISl OOBbSICHEHHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUHU JJIS KIIACCU(PHUKAIIMY BEIIECTB U XUMUYECKUX PEAKIINM;

YCTaHaBJIMBATL MPUYNHHO-CIICACTBCHHBIC CBA3HU MCKAY N3YUACMbIMU ABJICHUAMU,

CTPOUTH JIOTHYECKUE paCCyXJIeHUs (MHIyKTUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PacCCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BbIBOJbI U 3aKJIFOUYCHUA,



MPUMEHSTh B MPOLIECCE MMO3HAHUS HCIOJIb3YEMbIE B XUMHUU CHMBOJIMUECKHUE (3HAKOBBIE)
MOJIEJH, TPe0OPa30BbIBATH MOJIEIbHBIC IPECTABICHNUS — XUMUYECKHUI 3HAK (CUMBOJI) 3JIEMEHTA,
xuMu4deckas (opMmyna, ypaBHEHHE XHUMHUECKOH peaklud — TpU PEHIeHHH Y4YeOHBIX
MIO3HABATEJIbHBIX U MPAKTHUECKUX 337124, IPUMEHSITh Ha3BaHHbIE MOJICIIbHBIC MIPEICTaBICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITHIA.

2) 0a30BbIe HCCIeA0BaTENbCKUE eiiCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIUN;

¢dbopMynMpoBaTh LENM W 3aJaud  HMCCIENOBaHMSA, HCIOJIb30BAaTh IIOCTaBJICHHBIE U
CaMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIa/IeTh HABBIKAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TPOBEACHUS YUEHUUYECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM MpOIlecca, CaMOCTOSTEILHO
POTHO3MPOBATh €ro pe3yibTar, (opMmynupoBaTh O00OOIICHHS ¥ BBIBOIBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIIEJOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIEeI0BaTEIbCKOW M TPOCKTHOH JesITeIbHOCTH,
IPOSIBISATH CHOCOOHOCTH M T'OTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOIOB pEILEHUs
MPAKTHUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) padoTa ¢ nunopmanmeii:

OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHHMKAX HHGPOpMANMU (HAYYHO-TOMYJIspHAs
JaUTepaTypa XUMHUYECKOIO COJAEpXkaHMs, CIpaBOYHble mocoOus, pecypcbl HMHTepHeTa),
aHAIM3UPOBATh HH(GOPMALIMIO PA3TUYHBIX BUIOB U (POPM NpeCTaBICHUS, KPUTUYECKH OLIEHUBATh
e€ TI0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3ampochl M HPUMEHATH pa3IMYHBIE METOJBI NMPH TOUCKE U OTOOpe
uH(pOpMaLKU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 33a1a4 ONPeIeIEHHOTO THIIA;

MpUOOPETaTh OMBIT MCIIOJIB30BAHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH 1
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPaTh ONTUMANBHYIO (OpMY TpeCTaBIeHUs HHPOPMAIHH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BAaTh HAYYHBIM SI3bIK B KayeCTBE CpEACTBAa IMpU padboTe € XHUMHUYECKOU
uHopmalen: MPUMEHATh MEXIpeAMETHbIe ((QU3ndeckue W MaTeMaTUYecKHe) 3HaKu |
CUMBOJIBI, (hOopMyIIbl, aO0pEeBHATYPBI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPEACTBA HATTIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIE y‘-leﬁllble JelCcTBHUA:

3aJaBaTh BOIPOCHI 110 CYIECTBY OOCYX/1aeMOW TEMbI B XOJI€ JUaiora U/ UK JUCKYCCHH,
BbICKA3bIBATh UICHU, q)OpMYHI/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BLIITOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTALIMEN PE3yJIbTATOB ITO3HABATEIIBHON ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHMKAMU IIPU  BBINOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,



peanuzanuu yuyeOHOTO TPOoeKTa, u (OPMYJIHUPOBATh BHIBOJABI IO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICOBAHMUI MyTEM COTJIACOBAHMSI TIO3UITUI B X0J1e 00CYX)ACHUS 1 0OMEHAa MHCHHSIMHU.

PeryasiTuBHble yHHBepcajibHble ydeOHbIE 1eCTBUS:

CaMOCTOATENBHO IUIAHUPOBATh U OCYIIECTBIISTH CBOKO ITO3HABATEIIBHYIO JEATEIBHOCTS,
ompezenss e€ LeMu U 3a/Jayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii arOpUTM JACUCTBUN TIPU BHITIOJHEHUH yYY€OHBIX M MCCIIENIOBATENIbCKUX 3ajad,
BEIOMpaTh HanOosee F3(P(HEKTUBHBIN CIIOCO0 MX PENICHUS C YYETOM IOJIYYCHHS HOBBIX 3HAHUU O
BENIECTBAX U XUMUYECKUX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb JACSITEIBPHOCTH HA OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTrHbIe pe3ysibTaThl OCBOEHUS MPOTPaMMbl IO XMMHMH Ha YIUIyOJEHHOM ypOBHE Ha
YPOBHE CpeIHero oOmiero oOpa3oBaHUs BKIIOYAIOT CHEIU(UUECKHE i1 YU4eOHOTo TpeaMera
«XuMuUs» HaydHbIC 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBHU MO OCBOCHUIO, WHTCPIPETAIMUA U
npeo6pa30BaHH10 3HaHI/II71, BUABI ACATCIBHOCTH IO MOJTYYCHHUIO HOBOI'O 3HAHUA U IMPHUMCHCHUTIO
3HAaHUN B PAa3IIUYHBIX y‘-Ie6HBIX CUTyallusdaX, a TAaKKC B PCAJIbHBIX XWU3HCHHBIX CHUTyalUsdX,
CBSI3aHHBIX C XUMUEH. B mporpaMMe 1o XUMUM NpeAMETHBIC PE3YIIbTAThI IPEICTABICHBI 110 TO1aM
U3yYCHHUSI.

10 KJIACC

IIpenMeTHBIE pe3ysIbTaThl OCBOCHUA Kypca «OpraHudeckast XuMus» OTPaXaroT:

c(OPMHPOBAHHOCTh TNPEACTABICHUN: O MeCTe M 3HAYeHUH OPraHUYecKOM XHMHUU B
CHCTEME €CTECTBEHHBIX HAYK U €€ pOJM B 00eCIeueHNH YCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA B
perieHnr mpoOIeM IKOJIOTHYECKON, YHEPTeTHYSCKON W MUIICBOW O€301acHOCTH, B Pa3BUTHH
MEIMLUHBI, CO3/laHUM HOBBIX MATEPHUaOB, HOBBIX HCTOYHHUKOB SHEPrHMM, B OOECHEeUCHHH
PaLMOHATIBHOTO MPHPOJIONONIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOILEH KyJIbTYpBI
YeNoBeKa, a TAaKXKe FKOJIOTHIECKH 000CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U TIPUPOIHOM
cpene;

BIAJICHUE CHCTEMOM XMMMYECKHX 3HAHHU, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOLINe
HOHATHS — XUMHUECKUH 3JIEMEHT, aTOM, SIIPO M AJIEKTPOHHAsi 000JI04Ka aTOMa, S-, p-, d-aTOMHBIE
opbuTany, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aroma, TMOpHIU3aIisl aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCIICHMS, XMMHYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YITIEPOAHBIN CKeNeT, (PyHKIMOHAIbHAs IPyIIa,
panukan, CTpyKTypHble (GopMyibl (pa3BEPHYTbIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpHs
CTPYKTypHasl U IIPOCTPAHCTBEHHAs (F€OMETPUYECKasl, ONTHUYECKAsA), U30MEPBI, TOMOJIOTHYECKUI
pAX, TOMOJIOTH, YIVIEBOJOPOJBI, KHUCIOPOA- M A30TCOACPIKALIUE OPraHUYECKHE COECIUHEHMS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHUS; TEOPUH, 3aKOHBI
(mepuonuyeckuit 3akoH J[. 1. MeHneneeBa, Teopusi CTpOeHHsI OpraHudeckux BemecTB A. M.
bytnepoBa, 3aKk0H COXpaHEHUS MacChl BEILIECTB, 3aKOH COXPAHECHUS U NIPEBPALCHUS SHEPTUU IIPU
XUMHYECKHX pEaKlUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMUH, MUPOBO33PEHUECKUE
3HaHWUS, JISKAIIUE B OCHOBE ITOHUMAaHMs MPUYMHHOCTA U CUCTEMHOCTH XMMHWYECKHUX SIBJICHUM;
IIPEJICTaBICHUS O MEXaHU3Max XMMHMUYECKHUX DPEAKIHM, TEPMOJANHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTAX UX IPOTEKAHMs, O B3AUMHOM BIIMSIHUU aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX



(MHAYKTUBHBIA 1 Me30MepHbIi 3 dexTrl, opuenTantsl | u Il poga); hakromorndeckne cBeaeHUS
0 CBOMCTBax, cOCTaBe, MOJTYYEHUH W OE30MaCHOM HCIOJIb30BAHUU BAKHEUIINX OpraHMYECKHX
BEIIECTB B OBITY U MPAKTHUYECKOW IEATENbHOCTH 4YEJNOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX
XHUMHUYECKOT0 TIPOU3BOJICTBA (Ha MIpUMeEpe MPOU3BOJICTBA METAaHOA, IepepaboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHHM: BBISIBIISITh XapaKTEpHbIE IPU3HAKU IOHATUH, YCTAHABIINBATh
UX B3aHMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOLINE MTOHATHUS ITPU OMMCAHUU COCTABA, CTPOEHUS U
CBOMCTB OPraHUYECKUX COEAMHEHU;

c(OPMHPOBAHHOCTH YMEHHIA:

HCII0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABIICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPANIEHHBIX U CKEJIETHBIX) (DOPMYII OpraHNYECKHX BEIIECTB;

COCTaBJISATh YPaBHEHHUA XHMMHYECKHMX pEaKUUd M PacKpblBaTb HMX CYLIHOCTb:
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMIA OCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OanaHca
TUX peaklUui, peakuuié MOHHOro oOMEHa MyTEM COCTABJIEHUS MX IMOJHBIX M COKpaIlEHHBIX
HMOHHBIX YPaBHEHUI;

W3rOTaBIMBATh MOJEIM MOJEKYJ OpPraHWYeCKMX BEIIECTB [UIs WJUIIOCTpAalMU HUX
XUMHYECKOI0 U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

cOpPMUPOBAHHOCTh ~ YMEHHMH:  yCTaHABIMBAaTh  MPUHAJUIEKHOCTh  M3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO MX COCTaBy U CTPOCHHUIO K ONpeAeNEHHOMY Kiaccy/Tpyrmie
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1Mo cuctematudeckoil HomeHkiarype (IUPAC) u npuBoauts
TPUBHAJIbHbIE HA3BaHWs JUIsl OTAEIBbHBIX IPEACTABUTEIEN OpPraHMYECKHX BEIIECTB (3TUJIEH,
alleTUJICH, TOJYOI, TIUIEPHH, dTHICHTINKOIb, (PEeHOI, (OopMalIbACTH I, alleTalbIeIH I, alleToH,
MypaBbUHAsA KUCJOTA, YKCYCHAsl KHCJIOTAa, CTEAPUHOBAsI, OJIEMHOBAas, MAJIBMUTUHOBAS KUCIJIOTHI,
[JIMLWH, ajJaHWH, MalbTo3a, (PYKTO3a, aHWJIMH, AUBHHMUI, W30MPEH, XJIOPOIPEH, CTUPON U
Apyrue);

c(OPMHPOBAHHOCT YMEHHSI OINpPENeIsITh BHJI XUMHUYECKOM CBS3M B OpPraHUYECKHX
COeIMHEHUAX (KOBaJIEHTHAas U MOHHAS CBA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJIOKEHUS TEOPHH CTPOEHUS OpPraHUYEeCKHX
BemiectB A. M. bytnepoBa mist 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTpPOCHHE, (Qu3MUecKue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEILECTB:
AJKaHOB, LMKJIOAJIKAaHOB, AaJKEHOB, AaJIKaJMEHOB, AJKMHOB, ApPOMAaTUYECKUX YTIEBOJOPOIOB,
CHHMPTOB, AIbJCTUIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3()UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIUCAXapUIOB),
WUIFOCTPUPOBAaTh TE€HETHUYECKYH) CBSI3b MEXKIY HHUMHM YPAaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIHi ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh yMEHHUSI MOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCAMHEHUH OT KPAaTHOCTH W THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBS3M), B3AMMHOT'O BJIMSHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaxX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOYHUKH YTIEBOJAOPOIHOTO CHIPBS
(He(Th, MPHUPOIHBIA Ta3, Yroiib), CIIOCOOBI €ro mnepepaboTKH M MPAKTUYECKOe MpPUMEHEHHE
IPOAYKTOB NEPepadbOTKH;

c(OpMUPOBAHHOCTh BJIAJCHUS CHCTEMON 3HAHMA O €CTECTBEHHO-HAayYHBIX METOax
MO3HaHUS — HAONIO/IEHWH, W3MEPEHUHU, MOJCIUPOBAHUM, OJKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUSI,



c(OpPMUPOBAHHOCTh ~yMEHHSI TPHUMEHATH OCHOBHBIE ONEPALMU  MBICIUTEIHHOU
NEeSTeIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, O0O0OIIeHHe, CHCTEMaTH3alUIO, BBISIBICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€1 — /Il U3YUYEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIINA;

c(hOpPMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATUSMU
U TPEACTAaBICHUSIMU JPYIMX €CTECTBEHHO-HAayUHbIX MPEAMETOB jsi 0ojiee OCO3HaAHHOIO
MOHUMAaHUs CYIIHOCTH MaTepUalbHOIO €IMHCTBA MHUPA, UCIIOJIb30BAaTh CUCTEMHBIE 3HAHHUS I10
OpPTaHMYECKON XUMUU AJi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUI, UMEIOIIUX €CTECTBEHHO-
Hay4yHYI0 IIpUPOLY;

c(OpMUPOBAHHOCTh YMEHHUIl: MPOBOAUTH pAcdEThl IO XUMHUYECKUM (opmyiaamM H
YPaBHEHHUSM XHMUYECKUX PEAKIHMH C MCHOJb30BaHHEM (PU3MUECKHX BEIWYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPHU3YIOMIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacd€Thl MO HAXOXICHHUIO XMMHUYECKON (POpPMyIbI BEIIECTBA MO MU3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: POrHO3UPOBATh, AHATU3UPOBATH M OLEHUBAThH C MO3ULIUN
9KOJIOTHUECKON O€30MacHOCTH TMOCIEACTBUS OBITOBOM U IMPOU3BOJCTBEHHOM AESITETHbHOCTU
YeNoBeKa, CBSI3aHHOM ¢ mepepaboTKON BEUIeCTB, MCIOIb30BAaTh IONYYEHHBIC 3HAHUS JUIS
MPUHSTHUS TPAMOTHBIX PEIICHUHN TPOOJIEM B CUTYAIIHIX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIBHO IJIAHUPOBATH U MPOBOJUTH XUMHYECKUN
9KCIIEPUMEHT (MOJTyYeHHE U U3yUYEeHHE CBOMCTB OPraHNYeCKUX BEIIECTB, KAUYECTBEHHbIE PEaKIIUU
YTJIEBOIOPOAOB PA3IMUHBIX KIACCOB U KUCIOPOACOAEPKAIINX OPIraHNYECKUX BELECTB, PEIICHNE
IKCTIEPUMEHTATBHBIX 33124 TI0 PACIIO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C COOTIOIEHUEM TIPABHUIT
Oe3omacHOTO OOpalieHusi ¢ BEIIeCTBAaMU M JabOpaTOpHBIM 00O0pyAOBaHHEM, (HOpMYyIHPOBATH
[eNb HWCCIENOBAaHUS, TMPEACTABIATh B pPa3nuyHOM (opme pe3ylnbTaThl HKCIEPUMEHTA,
AQHAJIU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOIIOIaTh TpaBHiIa SKOJOTHUYECKH IIeJIECOO0Pa3HOTO TOBEACHUS B OBITY M TPYIOBOM
JIEATEIHOCTH B LEJAX COXPAaHEHUS CBOETrO 3[0POBbs, OKPY>KAKOUIEH NPUPOIHOM Cpelnbl U
JOCTH>KEHHS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOI'O AEUCTBHUS Ha KUBBIE OpraHU3Mbl ONPEAEIEHHBIX
OPraHMYEeCKHX BELIECTB, MOHUMAas cMbIci nokazareis [1/1K;

aHAIM3UPOBATh  1EIeCOO0pPa3HOCTh  NMPUMEHEHUS  OPraHMYeCKUX  BEUIECTB B
MPOMBIIIIICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOILLIEHUS] PUCK-TI0Jb3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYHIECTBIIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
UHPOPMALIMK B PA3IMYHBIX MUCTOYHWKAX (HAaydHas W y4eOHO-HAaydHas JUTEpaTypa, CpeicTBa
MaccoBoi uHGpopMmanuu, MHTEepHET U JApyrue), KpUTUUYECKH aHaJU3UpPOBaTh XHMHUYECKYIO
uHbOopMalIrio, NepepadaThiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOMH
3aJa4eil.

11 KIIACC

[IpenmeTtHbie pe3ynabTaThl OCBOGHHS Kypca «OOmas ¥ HeopraHuyeckas XUMUS
OTPaXKakoT:

c(OpPMHUPOBAHHOCTH MPEJICTABICHUI: 0 MaTEpHAIHHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJIEHUI TIPUPOJIbI, O MECTE M 3HAUEHUU XUMUU B CUCTEME ECTECTBEHHBIX HAyK
u e€ poinu B OOECHEYEeHHWU YCTOMYMBOTO PA3BUTHSA, B PEHICHHMH NPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYeCKOW W THUIIeBOM O€30MacHOCTH, B PAa3BUTHH MEIWIMHBL, CO3JAaHHH HOBBIX
MaTepUagoB,  HOBBIX  HCTOYHUKOB  DHEPru¥, B  OOECHNEYCHHU  PAIMOHATHHOTO



MPUPOIOTIOIB30BaHMS, B GOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KyIbTYphI UEJIOBEKA, a TAKXKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M TIPUPOTHON CpEIC;

BJIAJCHUE CHUCTEMOW XHWMHMUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIMOJArarouIue
MOHSTHUS — XUMUYECKUH DJIEMEHT, aTOM, SIPO aTOMa, U30TOIIBI, SJIEKTPOHHAs 000JI0YKa aToMa, S-

p-, d-aromMHBIE OpOWTAM, OCHOBHOE W BO30YXICHHOE COCTOSIHHS aToMa, THOPHIAM3AIUsS

ATOMHBIX OpOMWTaJNIC, WOH, MOJICKYJa, BaJE€HTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHUCJICHUS, XHMHUYecKas CBsI3b (KOBaJCHTHas, WOHHAs, MeETaJUIM4ecKas, BOJOPOIHAs),
KPUCTAJUIMYECKAsT PEIIETKA, XMUMHUYECKass PEaKLUs, PACTBOP, SJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTHYECKAs JUCCOLMALMSA, CTEMEeHb JMCCOLMAlMM, BOJOPOJHBIA  IOKAa3aTelb,
OKHCJTUTENh, BOCCTAHOBUTENb, TETUIOBOK d(P(HEKT XUMUUECKONW PeaKluu, CKOPOCTh XUMUYECKOU
peakiuu, XHUMHUYECKOe paBHOBECHE, TEOPUU U 3aKOHBI (T€OpHUS DIIEKTPOIUTHYECKOU
auccouranuu, nepuoauueckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHs] MAacChl BEILIECTB,
3aKOH COXPaHEHHsI W MPEBPALICHUs SHEPIrUM MPU XMMHYECKHX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHMYECKHX SIBJICHUI; COBPEMEHHBIE IPEJICTABIEHUS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM W HAJMOJIEKYJISIPHOM YPOBHSX; MPEIACTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKkuuii, TEPMOAMHAMHYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O
XMMHYECKOM PaBHOBECHH, PACTBOpPAX M IUCHEPCHBIX CUCTeMaX; (PaKTONIOTUYECKUE CBEACHHS O
CBOICTBaxX, COCTaBe, MOJYYCHUU M OE30MaCHOM HCIIOIH30BAHUH BAXXHEHIINX HEOPTraHUYECKHX
BEIIECTB B OBITY W MPAKTUYECKOW EATEIbHOCTH YEJIOBEKAa, OOIIMX HAyYHBIX MPUHIIMIIAX
XMMHYECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTH YMEHHIA: BHISBIISITh XapaKTEPHbIE MPU3HAKK TTOHATUH, yCTAHABIINBATh
UX B3aUMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IMPU ONMUCAHUHM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOIH30BATh XUMUYECKYIO CHUMBOJIUKY JIJISi COCTABJICHHS
dbopMysT BEHIECTB W YypaBHCHUH XHMMHYECKHUX pEaKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATYpPy
(IUPAC) u TpuBHanbHbIe HA3BaHUsI OTAEIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTH YMEHHSI OTIPEACIISATH BAIIGHTHOCTh M CTETICHh OKUCIICHUSI XUMUYECKUX
AJIEMEHTOB B COCJAMHEHUSX, BUJl XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METAJLTMYECKas,
BOJIOPOJIHAS ), THUTT KPUCTAJUTMYECKON PEETKA KOHKPETHOTO BEIIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKOW CBSI3U M TUIA KPUCTAJUIMYECKON peIIETKH, OOMEHHBIA M JIOHOPHO-aKLENTOPHBIHI
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yMEHUM: KJIAcCU(PHUITUPOBATh: HEOPTAaHMYECKHE BEIIECTBA IO HX
COCTaBy, XMMHYECKHE PEaKUUU IO PA3NUYHBIM MPU3HAKAM (YUCITY U COCTaBY pearupyrommx
BEIIECTB, TEIJIOBOMY J(PQEKTy peakiu, HW3MEHCHHIO CTEICHEW OKHCICHHS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajlu3aropa W JPYTue); CaMOCTOSITEIbHO BBIOMpaTh OCHOBAHUS U
KPUTEPHUH IS KJIaCCU(PUKAIIMH U3y9YaeMbIX BEIICCTB U XUMHUECCKUX PEaKIIHi;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBaTh CMBICH mepuoandeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh JICKTPOHHOE CTPOECHHWE aTOMOB U MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonosB Ilepuomnueckon cucremsr JI.M.
Menaeneesa, UCMOJb3ysl NOHATUS «IHEPrETUUECKUE YPOBHWY, «IHEPIETHUYECKHUE MOILYPOBHI,
«s-, p-, d-aTOMHBIE OpOUTANIY, KOCHOBHOE U BO30OY AEHHOE YHEPTETUUECKHUE COCTOSTHUS aTOMaY;



OOBACHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX AJIEMEHTOB U UX COCAMHEHUN IO
nepuogaM u rpynmnam Ilepuoamueckoi cuctemsl J[. 1. MenneneeBa, BAJICHTHbIE BO3MOKHOCTH
ATOMOB JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATh) OOMIME XHUMHUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXkKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U
MEXy HEOPTraHMYECKUMU BEIECTBAMHU C IIOMOIIbI0 YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaxkuu;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX
peakuuii MOCPECTBOM COCTaBJIEHUS AJIEKTPOHHOrO OajaHca 3THX peakUui; peakuuié MOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX IIOJHBIX M COKPALIEHHBIX HOHHBIX YpaBHEHUH; peakuui
TUAPOININ3a; PeaKkIuil KOMILIEKCOOOpa3oBaHHs (Ha MPUMEPE THIPOKCOKOMIUIEKCOB ILIMHKA U
AJTIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakuuil ¢ y4€TOM HMX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapakTep H3MEHEHUs CKOpPOCTH
XUMHUYECKON pPEeakiMu B 3aBUCHMOCTH OT Pa3iHuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHUYECKOT0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBuil (mpuniun Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUYECKUE PEAKIIIH, JISKAIME B OCHOBE
MPOMBIIIIEHHOTO TIOJYYEHUS CEpHOW KHUCJIOThI, amMMuaka, oOllue Hay4YHble MPUHIUIIBI
XUMHYECKHX TPOU3BOJACTB; II€NECOO0Pa3HOCTh MPUMEHEHHUSI HEOPTraHUYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS] PUCK-TI0JIB3a;

c(hOopMUPOBAHHOCTD BIAJCHUS CUCTEMOU 3HAHUHM O METO/IaX HAYYHOTO IMO3HAHUS SIBJICHUI
IPUPOJIbl — HAOMIOIEHNE, U3MEPEHNE, MOEINPOBAHNE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBII ),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YyMEHHUs T[PUMEHATb O3TU 3HAHUA [IpU
OKCMIEPUMEHTATHLHOM HCCIICJIOBAHUMA BEIIECTB W JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHHIA,
MMEIOIINX MECTO B IPUPOJE, MPAKTHUECKOU JIEATETbHOCTH YE€IOBEKA U B IIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHUS BBISABIISITH B3AUMOCBSI3b XUMUUYECKUX 3HAHUH C TIOHATHIMU U
NPEJCTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0Oojee OCO3HaHHOTO
MNOHUMAaHUS MaTepUATIbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTH YMEHHUS TIPOBOJIUTH PACUETHI: C MCIIOIb30BAHNUEM MOHSATHI «MaccoBast
JI0J151 BEILIECTBA B PACTBOPE» U «MOJIIpHAsi KOHLEHTPALMs»; MacChl BELIECTBA WM 00bEMA rasa o
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce UM O00bEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKLUU
BEIIECTB; TEIIOBOTO 3(heKTa peakinu; 3HaUeHUs BOJIOPOIHOTO MMOKa3aTelsi paCTBOPOB KUCIOT U
miejo4Yeil ¢ M3BECTHOH CTENEHBI0 UCCOIMalnU; Macchl (00BbEMa, KOJIMYECTBA BEILECTBA)
IIPOJIyKTa PEaKIMH, €CJIM OJAHO U3 MCXOIHBIX BEIIECTB JIaHO B BHUJIE PACTBOPA C ONpPENCIEHHON
MaccOBOH J10JIei pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH ); JOJU BBIXOJA
MPOAYKTa PEakiuu; 00HEMHBIX OTHOILIECHUI Ta30B;

c(hOpPMUPOBAHHOCTh YMEHHI: CAMOCTOATEIHHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUN
OKCTIEPUMEHT (IIPOBEICHUE PEaKINii HOHHOTO OOMEHa, MOITBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPEAEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBI0 UHANKATOPOB,
U3y4YEeHHE BIUSHUS Pa3IUYHBIX (AaKTOPOB Ha CKOPOCTh XHMHUYECKON pEaKIUH, peIIeHHe
IKCMIEPUMEHTATBHBIX 3a/1ay 1Mo TemaMm «Metamib» u «HemeTtannel»y) ¢ coOmoaeHneM TpaBHil
Oe3omacHOro oOpaleHHus C BeIeCTBaMH M JIAOOpaTOpHBIM 000pynoBaHHEM, (HOPMYIHPOBATH
LeNb HWCCIENOBaHUS, MPEACTaBIATh B pPa3nUyHOM (opMe pe3ylbTaThl HAKCIEPUMEHTA,
aQHaAJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJIIO/IATh MTPABUIIA MTOTH30BAHMS XUMHUYECKON TOCYA0N U
1a00paTOpPHBIM 000PYI0BaHNEM, OOPAIIICHHUS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMHU I10



BBITIOJTHCHHIO JTA0OPATOPHBIX XHMHUYECKHUX OIBITOB, SKOJIOTHYSCKH [EeJIECO00PA3HOTO TTOBEICHUS
B OBITY M TPYIOBOM JEATENLHOCTH B IEJSAX COXPAaHEHHUS CBOETO 3/I0POBbS, OKpY’Karolien
OPUPOJHON cCpeAbl M JOCTHXKEHHS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HaBaTh OMACHOCTh
TOKCUYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3Mbl OINPEICIEHHBIX HEOPraHWYECKHUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OpMUPOBAHHOCTh YMEHHI: OCYHIECTBIIATH II€JICHANPABICHHBI MOMCK XUMHYECKOU
uHbOpMallMK B PA3NUYHBIX HCTOYHUKAX (HayyHas M y4uyeOHO-Hay4yHas JHUTepaTypa, CpelCcTBa
MaccoBoid uHGpopMmaiuu, WVHTEpHET W JApyrue), KPUTUYECKH aHaTU3UPOBATh XHMHUYECKYIO
uH(pOpMAIIHIO, TIepepadaThiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBHU C ITOCTABJICHHON yUeOHOMH
3aJadci.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne HaumeHnoBaHue pa3aesioB U TeM
n/n NPorpamMMbl

Bcero

Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHNYeCcKOi XUMHUH

[IpenmeT oprannyueckon xumun. Teopus
1.1 CTPOECHUS OPTaHUYECKUX COCTMHEHUN A.
M. bytneposa

Hroro no pazneny

Paznen 2. Yraesoaopoanst

[IpenenbHbie yrieBOAOPOAbI — AJIKAHBI,

2.1
LUKIIOAJIKAHbI
27 HenpenenbHble yrieBogOpObl: aJIKEHBI,
' QJIKaTUCHBI, AJTKUHbI
23 ApoMatudeckue yriieBoAopo/ bl (apeHbl)
24 [IpupoHbIe HCTOYHUKH YTIEBOJOPOIOB
' U UX nepepaboTKa
2.5 lNanoreHnpon3BOAHBIE YTIIEBOLOPOAOB

Hroro no pazneny

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyecKue coeAUHEeHUs
11

3.1 Crnuptsl. ®enon

10

10

14

4

33

KoanuecTBo 4acoB

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

JyekTpoHHbIE (HU(PPOBHIE)
o0pa3oBaTe/IbHbIC peCypChl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

KapOoHuIbHBIE COSTUHEHUS: allbJICT U b
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21
Crnoxuble 3¢upbl. Kupsr

3.3 YriaeBosl 9

Hroro no pazneny 41

Pa3nes 4. A3oTcoaeprkaniue opraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 12
Nroro no pazaeny 12

Pa3znen S. BbicokoMoJIeKY/JISIPHBbIE COeTUHEHUS

5.1 BricokoMoneKyIpHbIE COETUHEHUS 6
Hroro no pazaeny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KVIACC

HaunmMeHoBaHMe pa3e/ioB U TeM
Ne n/m
NporpamMMbl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crtpoenue atoma. [lepuoanueckuit 3akoH
1.1 u [lepronnueckas cUCTEMa XUMUYECKHUX
anemenToB 1. . MenaeneeBa

12 Crpoenue BemectBa. MHOrooOpasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKIIUU

Hroro no pasgeny
Pa3nes 2. Heoprannuyeckasi XuMust

2.1 Hewmetauibl
2.2 MeTtamiel

Hroro no pazneny

Pa3znea 3. Xumus n :Knu3HbL

31 MeTtonnl mo3HaHUg B XUMHU. XUMUS U

KU3Hb
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuyecTBO 4acoB

Konrpoabubsie IIpakTnuyeckue
Bcero

padoThI padoThI

9

11 1

18 1 3
38

30 1 3
25 1 2
55

9

9
102 4 8

JuexkTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/
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