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COJAEPKAHUE OBYYEHUAA

10 KUIIACC
YpoBeHb: yriayoJjeHHbI

TeopeTruveckne 0CHOBbI OPraHU4YeCKOH XUMMH.

[IpenMeT U 3HaYeHUE OPraHUYECKONW XHMHUHU, MPEICTABICHHUE O MHOI0OOpa3MM OpraHMYECKUX
COCIMHECHU.

DNEeKTPOHHOE CTPOCHHE aToMa YIJiepoJa: OCHOBHOE M BO30YXKAEHHOE cOCTOsHUA. BaneHTHbIe
BO3MOXXHOCTH aroMma yrjepoja. XHUMHYEeCKas CBs3b B OPraHMYECKUX COCAMHEHUSX. THIBI
ruOpuan3alil aTOMHBIX opOuTanel yriaepoaa. MexaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW CBSI3U
(oOMeHHBIN M JTOHOPHO-AaKUENTOPHBIH). THIBI MEepeKphIBaHUS aTOMHBIX OpOHWTANeH, G- M T-CBS3H.
OnunapHasi, JBOWHas M TpoiHas cBs3b. CrmocoObl pa3pbiBa CBsi3ell B MOJEKYJIaXx OpPraHMYEeCKHUX
BemecTB. [loHsiTHE 0 CBOOOHOM paauKaie, Hykieoduie u anexrpodue.

Teopus cTtpoeHust oprannyeckux coeaguHeHuili A.M. bytnepoBa u coBpeMeHHbIE MPEICTABICHUS
0 CTPYKTYp€ MOJIEKYJ. 3HAaU€HWE TEOPUH CTPOCHHUSI OPraHWYECKUX COCAMHEHHH. MOoJeKyspHbIe U
CTpyKTypHBIe (opMynbl. CTpYKTypHBIE (OPMYIBI Pa3IMYHBIX BUIOB: Pa3BEPHYTas, COKpallEHHAs,
ckenerHas. M3omepus. Bunel nzomepun: cTpykTypHasi, IpOCTPAaHCTBEHHAsA. DJIEKTPOHHbIE 3P (HEKTHI B
MOJIEKYJIaX OPTaHUYECKUX COSNMHEHUN (MHIYKTHBHBIA U ME30MEPHBIA 3(h(HeKThI).

[IpencraBnenre o KiIacCHpUKAIMK OpraHUYEecKUX BemecTB. [loHATHEe O (QYHKIIMOHAIBHON
rpymnme. ['omonorusi. ['omonorudeckue psapl. CucrtemaTHdeckas HOMEHKIATypa OpPraHUYECKUX
coenmuaennit (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX IIPEICTABUTEICH.

OcobeHHOCTH M KJIaccu(PUKaIsg OpraHUYECKUX peakiuil. OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIC
peakluuy B OPraHMYECKOW XUMUHU.

DKCNEepUMEHTAIbHBIE METOABl M3YyYEHHUs BEIIECTB W HUX MPEBPAIICHUA: O3HAKOMIICHHE C
oOpa3laMi OpraHMYECKUX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, OIBITHl IO MPEBPAIICHUIO
OpPraHUYECKUX BELIECTB MpU HarpeBaHuu (IJIaBjeHUE, OOYIJIMBaHUWE M TOPEHUE), KOHCTPYHUPOBAHUE
MoOJieNIel MOJIEKYJI OPTaHUYECKUX BEIECTB.

YriaeBoaopoabl.

Anxanel. ['omomornyeckuid psii ankaHoB, oOmias ¢opmyna, HOMEHKIATypa W H30MEpPHsL.
DIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME MONEKYyJl alKaHOB, SP°-ruOpHMAM3alMs aTOMHBIX
opOuTaneit yrieponaa, 6-cBsi3b. @u3nuecKre CBOMCTBA ATKAHOB.

XUMHYECKHE CBOMCTBA QJIKAaHOB: PEAKLUMHM 3aMEIICHUs, W30MEpHU3ALMH, JETUIPUPOBAHMS,
IUKJIM3AIMY, TTUPOIN3a, KPEeKUHra, ropeHus. [Ipencrapienne o MexaHu3Me PEaKIuil paJuKaIbHOrO
3aMeIleHHUS.

Haxoxnenue B mpupose. CriocoOb! ONyYeHHUsT U TPUMEHEHUE ATKAaHOB.

Huxnoankanel. Ob6mas ¢opmyna, HoMeHKIaTypa M uzomepus. OcoOEHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MaJIbIX (IIMKJIOMPOIIaH, [UKI00yTaH) U OOBIYHBIX (IIUKJIOMEHTAaH, ITUKJIOTeKCaH )
UKII0aTKaHOB. CIocOOBI MONMYYSHHS ¥ IPUMEHEHHE [IUKIIOATKAHOB.

AnkeHpl. ['OMoOIOrMYecKUil psii adKeHoB, oOmas (Gopmyia, HOMEHKIATypa. DJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl alKeHOB, SP>-ruOpUM3alis aTOMHBIX OpOHTalIel yrieposa, G-
u m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHe-) nzomepusa. Ousnuecknue cBOMCTBA alKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIIMU MPUCOCAUHEHUS, 3AMEIICHUS B O-TTOJOKEHUE MPU JBOMHOM CBS3H,
nonvMepusanuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaKIIMy HA IBOWHYIO CBSI3b.
Crnioco0ObI osyuyeHus U NIPUMEHEHUE aJIKEHOB.



Aunkanuensl. Kiaccudukarys aakaaueHoB (CONpsHKEHHbIC, U30TUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH 2JIEKTPOHHOTO CTPOCHHSI M XUMHUYECKUX CBOWCTB COMpPSOKEHHBIX MueHoB, 1,2- u 1,4-
npucoenuuenue. [lonuMepusanus conpspKEHHBIX JUeHOB. CrocoObl MOJIy4YeHHs] U MPUMEHEHHE
aJIKa/IuEHOB.

Anxunbl. ['oMonorudeckuii psa ankuHOB, oOmias Qopmyrna, HOMEHKIATypa W H30MEpHs.
DONEeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJIKWHOB, SP-TUOpUAM3AIUsl aTOMHBIX
opburtaneii yriepona. @dusuueckue CBONCTBA AIKHMHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
MPUCOCTUHEHHUS, AUMEPHU3AllMU W TPUMEPHU3AINH, OKUCICHHUs. KuciaoTrHble CBOWMCTBA aJKUHOB,
UMEIOIINX KOHIIEBYIO TpPOHHYIO CBsi3b. KadecTBeHHbIE pEakIMu Ha TpPOMHYI CBA3b. CrmocoObl
MOJIYYCHHS U IPUMEHEHHUE AJIKUHOB.

Apomaruyeckue yriieBoaoponsl (apensl). ['omonorumueckuil psa apeHoB, oOmas ¢dopmyna,
HOMEHKJIaTypa W H30MepHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl OeH307a.
du3nyecKue CBOMCTBa apeHOB. XUMUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIIUU 3aMETIeHUS
B OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOIHOM paJHKaie, peakiuK MPUCOSAUHEHUSI, OKHCIIEHHE TOMOJIOTOB
6enzona. IlpencraBieHrne 00 OpUEHTHPYIOLIEM JCUCTBUM 3aMecTuTeNeil B OCH30JIbHOM KOJBIE Ha
pUMepe aTKUIbHBIX PaauKaioB, KapOOKCUIIbHON, THIPOKCUILHONW, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTHM XMMMYECKHUX CBOWCTB cruporna. llomumepusauust crupona. CrocoObl
MOJIYYEHHS] U IPUMEHEHUE apOMAaTUYECKUX YTIIEBOAOPOIOB.

[Ipuponnsriii ra3. [lonytHsie HedTaHbIe Ta3el. Hed1h u e€ npoucxoxaenue. Kamenusiit yrons u
NPOAYKTH ero mnepepadorku. CrmocoObl mepepadoTKu HeTH: MeperoHka, KPeKUHT (TepMUYECKUH,
KaTanuTuyeckuit), pudopmunr, nuponu3. [lponykTel nepepaboTku HedTH, WX MPUMEHEHHE B
MPOMBIIIUICHHOCTH U B OBITY.

['eneTndeckas CBsI3b MEXAY pa3INYHBIMH KJIACCAMU YIJIEBOIOPOOB.

DJIEKTPOHHOE CTPOCHHUE TaJIOrCHIPOU3BOIHBIX YIIIEBOIOPOI0B. Peakinu 3aMeleHus rajoreHa
Ha TUJPOKCOrPYIITY, HUTPOrPYIITY, IUAHOTPYIIy, aMUHOTpynny. J[elicTBUE Ha rajJoreHIpon3BOHbIC
BOJHOI'O U CIIUPTOBOI'O PacTBOpa WENOUH. B3auMoaelcTBrE U aJIOr€HATKAHOB ¢ MArHUEM U IUHKOM.
[lonsiTue O  METAUIOOPraHUYECKUX  COEAUHEHUsX. VICcrnonb30BaHHME  TalIOr€HIPOM3BOIHBIX
YIJIEBOJIOPO/IOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILIECTB.

DKcriepuMeHTAIbHbIE METOJbl U3yUEHUS BEUIECTB U MX MPEBpAIlEHUI: N3ydeHne (QU3ndecKux
CBOMCTB YIJI€BOJOPOAOB (PacCTBOPUMOCTh), KAYECTBEHHBIX PEAKIMH YriIeBOIOPONOB PA3IUYHBIX
kinaccoB (obOecrBeunBaHMEe OpOMHOM WM HWOJHOM BOJBI, pacTBopa IEepMaHTraHara Kajus,
B3aMMOJICHCTBUE aIleTWJICHA C aMMHa4dHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHE yTiiepoja U BOJOPO/ia B OPraHMYECKUX BEIIECTBAX, MOTYYCHHE STUIICHA U U3YYCHUE €T0
CBOIMCTB, 03HaKOMJIeHHE ¢ KoyuteKiusaMu «Hedtbe» u «Yromby, ¢ obpasaMu miacTMace, KayuykoB U
PE3MHBI, MOJIETTUPOBAHUE MOJIEKYJ YIJIEBOJOPOI0B U FaJOr€HIIPOU3BOIHBIX YIIIEBOJOPO/IOB.

Kuciaopoacoaep:kamme oprannyeckue coelMHEHUsI.

[IpenenbHble oqHOAaTOMHBIE cUPTHL. CTpoeHHE MOJIEKYN (Ha MpUMEpPE METAHOJIA M 3TaHOJA).
['omonoruveckuit psin, odmas dhopmyna, u3oMepus, HOMEHKIaTypa U kiaccuduxamus. Ouznyeckue
CBOICTBa MpENEIbHBIX OJHOATOMHBIX CIUPTOB. BOMOpOIHBIE CBA3M MEXTY MOJEKYJIaMH CIHPTOB.
XUMHYECKHE CBOMCTBA: pEaKIUU 3aMEIIeHMs, ACeTUJpaTallii, OKHUCICHHS, B3aUMOJEUCTBUE C
OpPraHUYECKUMH M HEOPTAaHMYECKUMU KHCJIOTaMu. KauecTBeHHAast peakiusi Ha OJIHOATOMHBIC CITHPTHI.
JleiictBue »TaHONa M METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl TOMy4YeHUS U TPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢duper, HOMEeHKIaTypa W u3oMepus. OCOOCHHOCTH (U3MYECKUX M XUMHUYECKHX
CBOICTB.



MHoroaromMHble COUPTHI — STHIEHIIIMKOIb U MHLEepUH. Pu3nyeckue U XMMUYECKHUE CBOICTBA:
peaknuM 3aMelleHus, B3aUMOJCWCTBUE C OPraHMYeCKMMHU U HEOPraHMYECKHMMH KHCIOTaMH,
Ka4eCTBEHHAs peakiuss Ha MHOroaToMHble cnupThl. llpeacraBieHne o MexaHM3ME peakIui
HYKJIeO(UIBHOT0 3amenienns. JlelicTBue Ha opranusM denoBeka. CrocoObl MoyueHus: 1 MpUMEHEHNE
MHOT'0aTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbI, B3aUMHOE BIMSHUE THUIPOKCOTPYIIBI U OEH30JBHOIO sfJpa.
dusnueckue cBoicTBa Gpenona. OCOOEHHOCTH XMMUUYECKHX CBOMCTB (eHona. KauecTBeHHbIE peakuu
Ha  ¢eron. TokcuuHocth  ¢enona. CmocoObl  MOMydYeHHss W TpPUMEHEHHe  (eHona.
deHonpopMabIeTHAHAS CMOJA.

KapOonumnbHble coeAMHEHUsI — albAETUbl U KETOHBI. DJIEKTPOHHOE CTpOEHUE KapOOHMIIbHOU
rpymnsl. ['oMonorndeckue psijibl allbJIeruaoB U KETOHOB, 0011ast popmMyia, n30Mepusi © HOMEHKJIATypa.
®u3nyYecKre CBOMCTBA AJIbJAETUA0B U KETOHOB. XUMUYECKHUE CBOMCTBA AJIbIETHI0B U KETOHOB: PEAKIUU
npucoeauHeHus. OKUCIEHHE albIeTHI0B, KAUE€CTBEHHBIE PEAKIIUU Ha aJIbJerubl. CriocoObI MOMTyYeHHs
U IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OMHOOCHOBHBIE TMpeaelbHble KapOOHOBbIE KHUCIOTH. (OCOOCHHOCTH CTPOEHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKIaTypa. dusnueckre cBOWCTBA OJJHOOCHOBHBIX MPeJIENbHbIX
KapOOHOBBIX KHMCIIOT. BOmOpOAHbIE CBA3M MEXAY MOJIEKyJaMU KapOOHOBBIX KUCIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHbIE CBOWCTBA, peakuus STepUPUKALMM, PEAKIMU C YYaCTHEM YIJIEBOJIOPOIHOIO
paaukana. OcoOEHHOCTH CBOWCTB MYpaBbHUHOW KHUCIOTHI. I[IOHSTHE O NMPOM3BOAHBIX KapOOHOBBIX
KUCIOT — CIHOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB
HETIPe/IeTbHBIX 1 apOMATHYECKHX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX KUCIIOT, THIPOKCHKAPOOHOBBIX
kucnot. IlpencraBureny BhICIIMX KapOOHOBBIX KUCJOT: CT€apHHOBAsl, MalbMHUTHHOBAs, OJCHHOBAS,
JIUHONEBAS, TUHONIeH06as KACIOThL. CIIoCOObI MOIy4eHUs U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxsble >¢upbl. ['omonorndyeckuir psa, oOmas ¢opmyia, HU30MEpHs UM HOMEHKIATYpA.
Du3nyecKre 1 XMMUYECKUE CBOMCTBA: THIPOJIU3 B KUCIION M IIEJIOYHOM CpeIE.

XKupsl. Ctpoenue, pu3ndeckue 1 XUMUYECKHE CBOMCTBA JKUPOB: THAPOIIN3 B KUCIIOH U IIETOYHOM
cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COIEPIKAILUX OCTATKU HENPEAENbHbIX KUPHBIX KUCIOT. JKupsbl B
pUpOJIE.

MBpblL14a Kak COJM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEe JeHCTBUE.

OO6mas xapakrepucTuka yrieBoaoB. Kiaccudukanus yrieBoioB (MOHO-, AU- U OJTUCAXapUAbI).
MoHocaxapuabl: INI0K03a, (PyKTO3a, rajakrosa, pudosa, aesokcupubosza. dusnueckue CBOICTBa U
HaxoxaeHue B mnpupone. PorocuHTe3. XMMHYECKHE CBONCTBA TIJIIOKO3bl: PEAKIMU C Y4aCTHEM
CIHUPTOBBIX M ANBJACTUAHON TPYIII, CIIUPTOBOE M MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHeHne TiatoKo3sl,
e€ 3HaueHUE B JKU3HEAEATENPHOCTH oOpraHusma. Jlucaxapuipl: caxapo3a, MajlbTo3a M JIAKTO3a.
BoccranaBnuBarommye 1 HEBOCCTaHABIMBAIOLIUE Arcaxapupl. 'uaponns qucaxapunos. Haxoxaenue B
npupoze u npumenenue. [loarcaxapuapl: kKpaxmai, INIMKOreH U 1einirosio3a. CTpoeHre MaKpOMOJIeKyl
Kpaxmaia, TJIMKOIeHa M LeJUToa03bl. Pu3nueckue CBOWCTBA KpaxMaia U LIEJUII0JIO3bl. XUMUYECKHE
CBOMCTBa KpaxMmaJla: THIpOJIN3, KaUeCTBEHHAsl peaKkus ¢ HOJOM. XMMHUECKUE CBOWCTBA LEJITOJIO3bI:
TUAPONN3, ToJayyeHue 5¢QUpoB UEIUI0a03bl. [loHSATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

DKCIepUMEHTaIbHBIE METOJBI HW3YYEHHUS BEIIECTB M WX MPEBPALICHUH: PacTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOZAE, B3aMMOJEHCTBHE 3TAHONA C HATPUEM, OKHCIIEHHE 3TUJIOBOrO CIHPTA B
QJIBJIETU/T HAa PACKAJIEHHOM METHON IPOBOJIOKE, OKHCICHHE STHIJIOBOTO CIIMPTA JUXPOMATOM Kaslus
(BOBMOXHO HCIIOJIb30BAaHHUE BMJIEOMATEPUANIOB), KAuyE€CTBEHHbIE peakUMU Ha ajbAeruabl (c
ruapokcuiom nuammuncepeopa(l) m rugpokcuaom meau(ll)), peakiust raunepuHa ¢ THAPOKCHUIIOM
meau(ll), xummueckue cBoiicTBa pacTBOpa YKCYCHOW KMCIIOTBI, B3aUMOJEHCTBUE pacTBOPA IIIFOKO3bI C



ruapokcuiom meau(ll), B3anmozaeicTBue kpaxmania ¢ HOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
temaM «CriupThl 1 heHombl», «KapOoHoBbie KHCI0THL. CI0XKHBIE 3(UPDI».

A3oTcofep:kaiiye opranuyeckue coeJUHeHusl.

AMUHBI — OpraHUYecKre MPOM3BOAHbIE aMMuaka. Kiaccudukaius aMuHOB: anudarudeckue u
apoMaTHuYecKue; MepBUYHBIE, BTOPHUYHbIE U TpeTuyHble. CTpoeHHe MojeKkyn, obmas ¢dopMmyna,
W30MepHsi, HOMEHKIIATypa U (U3HUYECKUE CBOWCTBA. XMMHUYECKOE CBOMCTBA amu(aTUICCKHX aMHHOB:
OCHOBHBIE CBOWCTBA, aJKWJIMPOBAHUE, B3aMMOJCHCTBHE NMEPBUYHBIX aMUHOB C a30THUCTON KHCIIOTOM.
Conu anKuJIaMMOHHS.

AHWIIMH — TpPEICTaBUTENh aMUHOB apoMaruyeckoro psaa. CTpoeHue aHuiuHa. B3aumHoe
BIIMSHUE TPYIN aTOMOB B MoJjeKkysne aHwinmHa. OCOOEHHOCTHM XHMMHYECKHX CBOWCTB aHHMIIMHA.
KauecTtBennsie peakuuu Ha aHuauH. CrocoObl MONYYeHHsS] U MPUMEHEHHE anu(aTUYeCKHX aMHHOB.
[TonyueHnue aHunuHA U3 HUTPOOEH3O0IA.

Amunokucinorel. Homenknarypa u uzomepusi. OTAelbHbIE MNPEICTABUTENN O-aMUHOKHUCIIOT!
MIMIUH, alaHuH. Pu3ndecKkue CBOMCTBA aMHUHOKHCIOT. XMUMHYECKHE CBOMCTBA aMHHOKHCIIOT Kak
aM(pOTEepPHBIX OPTaHMYECKUX COCTUHEHUWH, peakius TMOJTHKOHJICHCAINH, O0pa3oBaHWE MENTUIHON
cBs3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIHU3 HMENTHIOB.

benku kak mpupoansie moiaumepsl. [lepBuduHasi, BTOpUYHAs U TPETUYHASI CTPYKTypa OCJIKOB.
XUMUYECKUE CBOMCTBA OETTKOB: THIPOJIN3, ICHATYpallls, KAYeCTBEHHbIE peaklliy Ha OeKu.

DKCNepUMEHTAIbHBIE METOJIbI M3YUYCHUS BEIIECTB U UX IMPEBpAIICHUI: pacCTBOPEHHUE OETKOB B
BOJe, JeHarypauus O€IKOB TP HArpeBaHWU, I[BETHbIE pEaKIUu Ha Oenku, pelieHue
OKCTIIEPUMEHTAJIBHBIX  337a4 10 TeMaM «A3O0TCOJEpKalllue OpTraHWYeCKUe COCAMHEHUS» W
«Pacro3HaBaHue OpraHM4YEeCKUX COETUHEHUIN.

Brbicokomosieky IsipHbIe COeINHEHUS].

OCHOBHbBIE TIOHSTHS XUMHUHU BBICOKOMOJEKYJSIPHBIX COCAMHEHUN: MOHOMEp, MOJIUMeEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alUU, CPEAHSsS MOJeKylsipHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSJIMHEHUN — MTOJIMMEPHU3AIIUS U TTOJTUKOH ICHCAITUS.

[Tonumepubie Martepuansl. [lnacTmacchl (OMUATHIICH, MOJMHUIPONUIIEH, IMOJUBUHUIXIIOPU],
MOJTUCTHPOJI, TOJUMETHIIMETAKPUIIAT, TOJMKAPOOHATHI, MONMHATUICHTepedTAIaT). YTUIU3alUs U
nepepaboTKa IIacTUKa.

DJ1acTOMEPHI: HATYPAIbHBIA KaydyK, CHHTETUUECKHE KaydyKu (OyTaaHeHOBBIN, XJIOPOIPEHOBBIM,
M30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHUE (KallPpOH U JIABCAH).

[Tonmumeps! cnenuanbHOrO Ha3zHaueHUs (Te(dIOH, KeBJap, 3JEKTPOINPOBOASIINE MOIUMEPHI,
OuopaznaraeMble MOJTUMEPHI).

DKClepUMEHTANIbHbIE METOJbl HM3Yy4eHHUS BEIIECTB M HUX MPEBpAlllEeHUuH: O3HAKOMJICHHE C
oOpa3llaMi  TPUPOJHBIX M  HCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, Kay4yKoB, PpEIICHHE
SKCIIEPUMEHTATbHBIX 3334 Mo TeMe «Pacrmo3HaBaHue MIacTMacC U BOJIOKOHY.

Pacuérnbie 3a1aumn.

Haxoxnaenue MonekymnspHOH ¢GOpMyNbl OPraHHMYECKOro COCIMHEHHUS MO MAacCOBBIM JIOJISM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJEHHUE MOJICKYJIAPHOH (OPMYJIbI OpraHUYECKOro
coeqMHEeHHs Mo Macce (00bEMY) MPOMYKTOB CrOpaHHs, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIIMU U/UJIH UCXOIHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (hOPMYJIIbI OPraHUUECKOro
BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOMCTB WIJIH CIIOCOOOB MONyUEHUs, ONPECIICHUE IO BBIX0/Ia
MPOAYKTA PEAKIMU OT TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.



Peanmzanmsi MeXNpeAMETHBIX CBS3€H NpPU M3YYEHUHM OpraHuyeckod xumuu B 10 Kkiacce
OCYIIIECTBIISICTCS Yepe3 MUCIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHA,
MPUHATBHIX B OTACIBHBIX PEIMETAaX €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO0mue ecTecTBeHHO-HAy4YHBbIC MOHSTHS: SBICHUE, HAYYHBIH ()aKT, TUTIOTE3a, TEOpHs, 3aKOH,
aHaJIn3, CUHTE3, Kiaccudukaiys, Hablto1eHre, H3MepeHne, YKCIIePUMEHT, MOJIeNb, MOJICIUPOBAHHUE.

®dusnka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEHTPOH, MOJIEKYJa, YHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TeJIO, O0BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (DU3MUECKHE BEIWYUHBI, €IUHHIIBI
WU3MEpPEHHUsI, CKOPOCTh, SHEPTHsl, Macca.

buonorus: kierka, opraHu3M, »KocucTema, Ouocdepa, MeTadoIM3M, HACIEICTBEHHOCTH,
aBTOTPO(MHBIN U TeTepOTPOHBIN THN MUTAaHUS, OpokeHne, (OTOCUHTE3, bIXaHUue, OCJIKH, YIIIeBOIbI,
YKUPBI, HYKJICMHOBBIE KHCIIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hble HCKOMAEMbIE, TOILITUBO.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS, MOIOIIKUE CPEJCTBA,
MaTepHaJIbl U3 NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
YpoBeHb - yrieoJéHHbII

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XUMMH.

Atom. CocTtaB aTroMHBIX siep. Xumudeckuil snemeHnt. M3orombl. CTpoeHue 371€KTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBBIC UMCIIA. JHEPreTUYECKHEe YPOBHU U TOAYPOBHH. ATOMHBEIE OpOHTAIH.
Knaccudukarmss XMMUYECKUX 3JIEeMEHTOB (S-, pP-, d-, f-anmementsi). Pacrnpenenenue 35eKTPOHOB MO
aTOMHBIM OpOUTaNIsIM. DJEKTPOHHBIE KOH(PHUTypallid aTOMOB DJIEMEHTOB IEPBOrO—4ETBEPTOrO
NEpPUOJIOB B OCHOBHOM U BO30YXJEHHOM COCTOSIHUHU, DJIEKTPOHHBIE KOH(UIYpallMd HOHOB.
DIIEKTPOOTPULIATETHHOCTD.

ITepuognueckuit 3akoH u [leprnonnueckas cucrema xumudeckux sineMentoB /.M. Mennaeneena.
CBsi3b MEpUOANYECKOr0 3aKoHa U [leproauieckoil CUCTEMBbI XUMUYECKUX IJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTM HM3MEHEHHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB U
00pa3zyeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO TPyMIaM U MeproiaM. 3HaU€HHUE MEPUOANIECKOT0
3akoHa J[.11. Menneneena.

XuMudeckass CBS3b. BUIBI XMMHYECKOH CBSI3W: KOBAJICHTHAs, HWOHHAS, METaIMYecKast.
Mexanu3mbl 00pa30BaHUs KOBaJICHTHOM CBS3U: 0OMEHHBIN U JOHOPHO-AKIIEITOPHBINA. DHEPTUS U ITTNHA
cBs3u. [lomsipHOCTH, HAINpPaBIEHHOCTh W HACHIIIAEMOCTh KOBAJCHTHOM CBs3U. KpaTHbIE CBs3H.
Bonoponnas cBA3b. MexXMOIIEKyIsIpHBIE B3aUMOJICHCTBHSL.

BasleHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C X
FEOMETPUUYECKUM CTPOCHHUEM (Ha MPUMEpPE COSTUHEHUHN HIIEMEHTOB BTOPOT0 IEPHOJIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeauHeHusX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JUTaHAbl. 3HAYCHHE  KOMIUIEKCHBIX  coeauHeHuil. [lonstue o
KOOPJIMHALIMOHHOM XUMHUH.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOT'O CTPOCHUsI. THIBI KPUCTALUIMUECKUX PEHIETOK
(CTPYKTYp) U CBOIWCTBA BEUIECTB.

[Tonsitue o mucmepcHbIXx cucTemax. VcrtuHHBIE pacTBOpHL. [lpeacTraBieHre O KOJUTOMAHBIX
pactBopax. CriocoObl BBIpaXEHHS KOHIIEHTPALMKA PAaCTBOPOB: MAcCOBas JOJs BEIIECTBA B PacTBOpE,
MOJIIpHAss ~ KOHUEHTpauus. HacelleHHble W HEHAaCBIEHHBIE  pPacTBOPbl, PACTBOPUMOCTD.
Kpucrannoruaparsl. 6



Knaccudukamuss u HOMEHKIaTypa HEOPraHMYECKMX BEIIEeCTB. [pHUBUAJIbHbIE Ha3BaHUA
OTJEJIbHBIX MTPEICTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccudukanus XUMHUYECKHUX pPEaKIMid B HEOPTaHWMYECKOW M OpPraHWYECKOH XWMHU. 3aKOH
COXPAHEHHUS MacChl BEUIECTB; 3aKOH COXPaHEHMsI U IIPEBPALLICHHS SHEPTUU NPU XUMUYECKUX PEAKIIMSIX.
TennoBsie 3¢ eKThl XUMUYECKUX peakiuii. TepMoXxuMudecKkre ypaBHEHHUS.

CKOpOCTh XMMHUYECKOW pEaKIfH, €€ 3aBHCHMOCTh OT Pa3lU4HBIX (aKTOpoB. I'OMOreHHbIe U
rerTeporeHHble peakunu. Katanus u kataau3aTopsl.

OOparuMbie U HeOOpaTHMbIE PEaKIMH. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecHs. PaKTOPBI, BIUAIOIIME HA TOJIOKEHUE XUMUYECKOI0 PABHOBECHS: TEMIIEPATYPA, AABJICHUE
Y KOHLIEHTpAI[M1 BEIECTB, ydacTBYOMuUX B peakuuu. [Ipuanumn Jle Hlatense.

Onexrponutuyeckas aucconnanus. CHuiibHbIe U ciaadble AIeKTpoInuThl. CTeNeHb AMCCOLUAIIH.
Cpena BOIHBIX PAacTBOPOB: KHCIIOTHas, HEWTpaibHas, ImenodHas. Bomopomusiii mokasatens (PH)
pactBopa. ['uaponus coneit. Peakuiuu HOHHOTO 0OOMEHa.

OKHMCIIUTENBHO-BOCCTAHOBUTENBbHBIE  peakuuu. (CrteneHbp  okuciaeHud. OKucauTenb |
BOCCTAaHOBHUTENb. IIpomecchl OKUCIEHHST UM BOCCTAHOBJICHUS. BakHeHIIMe OKUCIUTENIH U
BOCCTaHOBUTENN. MeTo 3JIeKTPOHHOT0 Oaanca. DIEeKTPOIU3 pacCTBOPOB U PACIIIABOB BEIIECTB.

OKcrepuMEHTAIbHbIE METO/Ibl M3Y4YEHUsI BELLECTB U UX MPEBpAILEHUI: pa3oKeHue NepoKcuIa
BOJOPO/Aa B MPUCYTCTBUU KaTaau3aTropa, MOAEIU KPUCTALUIMYECKUX PEUIETOK, MPOBEACHUE pPEaKUui
MOHHOTO OOMEHa, ONpezesieHue CpeAbl PACTBOPOB C IOMOILBIO WHIUKATOPOB, W3yYEHHUE BIUSHUS
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakIuy U MOJI0KEHUE XUMUUYECKOT O PaBHOBECHSL.

Heopranuueckasi xummusi.

[Tonoxenue Hemeramios B Ilepuognueckoit cucreme xumudeckux siuemeHTos .M. Menneneesa
1 OCOOEHHOCTH CTPOEHHUS MX aromMoB. du3nyeckue CBOWCTBA HEMETAIUIOB. AJUTOTPONHS HEMETAIOB
(Ha mpuMepe Kuciopoza, cepsl, pochopa u yriepona).

Bonopon. Ilonmyuenue, ¢Qu3nueckne W XUMHUUYECKHE CBOMCTBA: PEAKIMU C METaUIaMU |
HEMETAJUIAMH, BOCCTAHOBUTENBHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE JIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoie, CiocoObl monydeHus, pusndeckue 1 XuMHUIeCK1e CBOWCTBA.
lanorenoBomopoasl. Bakneiimme Kuciaopoacoaepskaie COeIUHEHHsT TaloreHoB. JlabopaTopHbie U
IPOMBIIUIEHHbIE CLIOCOOBI OTY4YeHUs rajJoreHoB. [IpuMeHeHne raloreHoB 1 UX COeIMHEHUH.

Kucnopon, o3oH. JlabopaTopHble U TPOMBILIUIEHHbIE CHOCOOBI MOJYYEHHsS] KHCIOpO/a.
Pu3nyecKue U XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCIIOpOAA U 030HA. OKCUIBI U TIEPOKCUBI.

Cepa. Haxoxxnenue B mpupoze, CrocoObl MonMydeHus, pU3nuecknue M XMMHYECKHE CBOMCTBA.
CepoBogopon, cynbhuasl. Oxcun cepoi(1V), okenn cepoi(VI). CepHuctas u cepHasi KUCIOTHI U KX COJIH.
OcoOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IprMeHeHne ceprl U €€ COeTMHCHUH.

Azor. HaxoxaeHue B mpupoje, cnocoObl MoaydeHHs, (PU3NYecKne U XUMUYECKHE CBOMCTBA.
Ammuak, HUTpuAbl. OKcuIbl a30Ta. A30THCTas U a30THAs KUCIOTHI U UX colid. OcOOEHHOCTH CBOMCTB
a30THOM KUCIOTHI. [IpMeHeHne a30Ta U ero COeTMHEHNH. A30THBIE YA0OpEHMS.

®ochop. Haxoxnenue B mpupose, CrocoObl monydeHus, Gu3ndeckiue 1 XHMHUECKHEe CBOWCTBA.
®ocounsl u pochun. Oxecunsl pochopa, pochopHas kucnora u €€ conu. [Ipumenenue pocdopa u ero
coeaunenuil. @ocopHbie ya0OpeHHUSL.

VYriepoa, HaxoxkJeHHe B Mpupoje. AoTponHble Moaudukanuu. Ousndyeckrue U XUMUYECKUE
CBOICTBa MPOCTBIX BemIeCcTB, 0o0pa3zoBaHHBIX yraeponom. Oxcun yraepona(ll), oxcun yrmepona(lV),
yroJibHas KUCI0Ta U €€ CoNi. AKTUBUPOBAHHBIN Yok, afcopouus. OysmiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [I[puMeHeHne npocThIX BEUIECTB, 00Pa30BAaHHBIX YIIIEPOIOM, U €r0 COSTUHEHHA.



Kpemunii. Haxoxxnenue B mpupojie, CiocoObl MoaydeHus], PU3nuecKkne U XUMUUYECKUE CBOKCTBA.
Oxkcupn xpemuusa(lV), xpemHueBas kuciaora, CUIMKaThl. IIpuMeHeHNe KpeMHUS U €ro COEAMHEHUH.
Crekio, ero nojry4eHue, BUIbl CTEKIIA.

[lonoxxenne meramuioB B Ilepuoanueckoil cucreme XMMUYECKMX 3i1eMeHTOB. OcoOeHHocTH
CTPOEHHS DJIEKTPOHHBIX 000JI0ueK aToMoB MeTaisoB. OOmue (u3nueckue CBOICTBAa METaJUIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CIUTaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUN psAl HampspDkeHud meramuioB. OOmme crnocoObl MOTyYyeHUS METaJlIoB:
TUAPOMETAIUTYPrusl, HMUPOMETAIUTYPrus, 3jieKTpomeTautyprus. I[loHsTHE O KOppO3UM METaJUIOB.
CriocoOBbI 3aLIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MeTtasioB |A-rpynnsl  Ilepuonuueckolt CHUCTEMBI XUMHUYECKHX
asieMeHTOB. HaTpuii 1 kanuii: monydenue, pu3nveckue 1 XMuMHUUECKUE CBOMCTBA, IPUMEHEHHE TPOCTHIX
BEIIECTB U UX COCIUHECHUMN.

O6mas xapakrepuctuka MetawioB |IA-rpynmer  [lepuonndeckoil CHCTEMBI XUMHYECKUX
AJIEMEHTOB. MarHuii W KaJbIHWK: MOonydeHue, GU3NYeCKHe M XMUMHYECKHE CBOWCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX coeuHeHUH. JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHEHUSI.

AJNroMUHU: IoNydeHue, GU3ndecKrue U XUMUYECKUE CBOICTBA, PUMEHEHHUE MTPOCTOr0 BEIIeCTBA
U €ro coeJMHeHN. AM(POTEpHBIE CBOMCTBAa OKCHIAa W THAPOKCHAA ATFOMHHHUSA, THIPOKCOKOMIUICKCHI
ATIOMUHHUS.

OO0mas xapakTepucTuka MeTauioB nodouHslx noarpynn (b-rpymm) [lepuoauueckoit cucteMsl
XUMHYECKHX JIEMEHTOB.

®u3nyeckue U XUMHYECKHME CBOMCTBA XpOMa M €ro coeauHeHUil. OKCHUIBI U TUIPOKCHUIIBI
xpoma(ll), xpoma(lll) u xpoma(V1). Xpomarsl u tuxpomaTtsl, UX OKUCIUTENbHbIE CBOMcTBA. [Tonydyenue
Y IPUMEHEHNE XpoMa.

Pu3nyecKue U XMMUYECKUE CBOWCTBA MapraHiia U €ro COeIMHEHUN. BaxkHenme coeqnHEeHns
mapranma(ll), wmapraama(lV), wmapranma(VIl) wu wmapranna(VIl). Ilepmanranat xamusi, e€ro
OKHUCJIMTEIIbHBIE CBOMCTBA.

®du3nuecKre 1 XMMUYECKHE CBOMCTBA kKene3a U ero coeAuHeHui. OKCuabl, THAPOKCUIBI U COJIU
xenesa(ll) u xxeneza(lll). [TonyyeHune n npuMeHeHUE Kee3a U €ro CIIJIaBoOB.

Pu3nyecKne U XMMUYECKHE CBOMCTBA MEN U €€ coeaAuHEeHNH. [lonydyeHne n npuMeHeHe Meau
U €€ COCTMHEHNH.

Huuk: nmonydyeHue, ¢pu3nyeckue U XUMHUYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHIA W
TUAPOKCH/Ia IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[pMeHeHne NMHKa U €ro COeAMHEHU M.

DKcIepUMEHTaJIbHBIE METOAbl M3YUEHHsI BEUIECTB W HMX IMPEBpALICHUN: H3ydyeHHE 00pa3lioB
HEMETAaJUIOB, TOpeHUe cepbl, pocdopa, jxene3a, Maruus B KUCIOpPO/ie, U3yuyeHUe KOJUIEKINN «MeTaibl
U CIUIaBbD», B3aUMOJEHCTBHE IIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX METAUIOB C BOJOW (BO3MOMKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB), B3aMMOJICHCTBHE I[MHKAa M >Kejle3a C pacTBOpaMH KHUCIOT H
niesoyed, KaueCTBEHHbIE PEAKIMM Ha HEOPraHWYECKUE AaHMOHBL, KaTHOH BOAOPOJAa U KaTHOHBI
METaJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB AJOMHUHHUS M LHMHKA C PAaCTBOPAMM KHCIIOT U IIEJIOYEH,
pelleHre SKCIEpUMEHTaIbHBIX 3a1ad no teMaM «['amorens», «Cepa u €€ coenMHEHUs», «A30T U
docop 1 ux coeqMHEeHUs», «MeTauibl [NIaBHBIX MOATrPYID», «MeTamuibl MOOOYHBIX MOATPYIII.

XumMus 4 )KU3Hb.

Pone xuMuu B obecrieueHNH yCTOHYMBOTO pa3BUTHs YenoBeuecTBa. [IoHsATHE O HAYYHBIX METO1aX
MIO3HAHUS U METOAO0JOTMU HAYYHOr 0 ucciaeaoBanus. HaydHble MpUHIMIBI OPraHU3alud XUMAYECKOTIO
npou3BoACTBa. [IpombllIEHHBIE CIIOCOOBI IMONYYEHUS BaXXHEHIIMX BeEUIECTB (Ha IpuUMeEpe
MIPOU3BOJACTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoida). I[IpoMbIIEeHHbIE CHOCOOBI MONTYYEHUS
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METaJJIOB U CIUIAaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKaroLel Cpeibl U ero nocienctsus. Poins xumun
B 00€CIIEYeHNN YHEPTETHIECKOI 6e30MacHOCTH.

XuMmusi W 300poBbe uenoBeka. JlekapcTBeHHble cpenctBa. IIpaBmiia  uMcmonb30BaHHS
JIEKapCTBEHHBIX ITpenapaToB. Poib XMMHUM B pa3BUTUH MEAULIMHBI.

XUMHUS TUIIM: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIe 00aBkU. Pomb xumum B oOecreueHUH
MUIIEBON 0€301aCHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beitoBas xumus. IlpaBuna Ge3zomacHOro
UCIIOJIb30BaHMS MPENapaToB ObITOBOM XUMHUHU B ITOBCEIHEBHOM JKU3HHU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENbHbIE MaTepHuabl (LIEMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHnyeckiue U MUHEpalbHbIE Y100peHusl.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHallbl, KpPAacKH, CTEKJIO0, Kepamuka. Marepuansl ais
31eKTpoHUKU. HaHoTexHonoruu.

Pacuérnpie 3a1aun.

Pacuérhl: Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00bEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIUU BEHIECTB, Macchl (00BEMA, KOIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIUH, €CIIU OAHO U3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
IIPOJYKTA PEAKLMH, €CIIM OAHO U3 BEIIECTB JJAHO B BUJE PAacTBOpA C ONPEAEIEHHON MacCOBOU J0JIEH
PacTBOPEHHOI'O BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHLEHTpAalMu BEIIECTBA B pacTBOPE, AOIU
BBIX0/1a IPOJYKTA PEAKIMU OT TEOPETUYECKU BO3MOKHOT 0.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€HM Mpu u3ydeHUH oOmied U HeopraHuueckoil xumuu B 11
KJacce OCYILECTBIIICTCS Yepe3 MCIOIb30BaHME KaK OOIIUMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATUH, IPUHATHIX B OTIEIBHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTr' O IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHbIE MOHATHS: SBJICHHE, HAYYHBIH (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3, CUHTE3, KiIaccu(UKalus, MePpUOIUIHOCT, HAOMI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIENb,
MOJICIIUPOBAHUE.

®du3nka: Marepusi, MUKpOMUP, MAKPOMHUP, ATOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTUYECKU YpOBEHb, BEILECTBO, TeJO, OOBEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, WJCaJbHBIN ra3, (pu3nueckue BEIMUYUHBI, €IUHUIIBI U3MEPEHHUs, CKOPOCTb,
9HEprus, Macca.

Buonorus: kierka, opranusMm, SKOcucTemMa, buocgepa, MeTadoIn3M, MAKPO- U MUKPO3JIEMEHTHI,
OeJKH, )KUPBI, YIIIEBO/Ibl, HyKJIIEHHOBBIE KUCIOThI, (HEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
HHEPrUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE OPO/IbI, TOJE3HbIE HCKOMAEMbIE, TOIIJIUBO, PECYPCHI.

TexHomorus: XUMHYECKash NPOMBIIUIEHHOCTh, METAJLUIypIUs, CTPOUTENbHbIE MaTepUasbl,
CEJIbCKOXO3SIIICTBEHHOE ~ IMPOW3BOJICTBO,  MHILEBas  IPOMBIIUIEHHOCTb,  (papMareBTu4ecKas
IPOMBILIUIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX IpPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AIEKTPOHHAS POMBIIIIIEHHOCTh, HAHOTEXHOJIOT M.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA TIPOI'PAMMBLI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAA

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMUHOCTHBIX
pe3ynbTaTOB OCBOCHMSI IIPEeAMETa «XUMHs» Ha YPOBHE CPEAHEro 0OLIero oOpa3oBaHUs BbIICICHBI
CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE 00YJAIONUMHCS POCCUICKON IPaXTaHCKON HICHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEACICHUIO; HAIMYUE MOTHBALUU K
00y4EeHHIO; TOTOBHOCTB M CIIOCOOHOCTH 00YYarOINXCsS PYKOBOACTBOBATHCS MPUHATHIMH B OOIIIECTBE
IpaBWIaMH M HOPMAMM IIOBEJEHUS; HAJIUYME IPABOCO3HAHUSA, DSKOJIOIMYECKOH KyJIbTYpBI;
CIIOCOOHOCTH CTaBUTD LIETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMuHOCTHBIE pPe3yJbTaThl OCBOCHUS NpeaMeTa «XHUMHS» OTPakaloT cHOPMUPOBAHHOCTD
OIbITa MO3HABATEIbHOW M MPAKTUYECKOW NEATENbHOCTH OOYy4aroUUXcs B IpPOIECcCEe pealn3aluu
00pa3oBaTeNbHOMN AEATEIIbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS IMpenMeTa «XHMHsD OTpa)kaloT CPOPMUPOBAHHOCTD
OIBITAa TTO3HABATEILHOM M NMPAKTHYECKON AEATENbHOCTH OOYyYaroIlIMXCs B IPOLECCE pean3aliu
00pa30oBaTeIbHOM AEATENIbHOCTH, B TOM YHCJIE B YACTHU!

1) rpa’aaHCcKOro BOCIUTAHMS

OCO3HAaHUS OOYYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, YBAXKEHMs K
3aKOHY U MPaBOMOPSAKY;

IPEICTABJICHUS O COLUAJBbHBIX HOPMAax M IPAaBWIAX MEXKINYHOCTHBIX OTHOILICHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENBHOCTU MPU CO3/1aHUM Y4EOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U MO3HABATENIbHbIX 33/1a4, BHITOJTHEHUN XUMUYECKUX SKCTIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JTOTUKY U apTYMEHTBI APYTUX MIPU
aHaJIM3€ Pa3IMYHbIX BUJOB YU€OHOU JEesTENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOLIEHMS K NICTOPUUYECKOMY U HAyYHOMY HACIEIUI0 OT€YECTBEHHON XUMUU;

YBa)XKE€HUS K IIPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUYECKOTO MPUIOKEHUS XUMUH,
OCO3HAHUS TOrO, YTO JAHHBIE HAYKH €CTb PE3YIbTAT JUIMTENBbHBIX HAOIIOACHUHN, KPOHMOTIMBBIX
AKCIEPUMEHTAIbHBIX IIOMCKOB, IOCTOSHHOI'O TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca 1 MMO03HaBaTENbHBIX MOTUBOB B MOJYYEHHH U MOCIEAYIOIIEM aHalIn3€e HH(OopMaluu
0 MEPEIOBBIX JOCTHIKEHUSAX COBPEMEHHON OT€UECTBEHHON XHMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOI0 [TOBEICHNUS;

CMOCOOHOCTH OLICHMBATh CUTYAIlUH, CBSI3aHHBIC C XMMUYECKUMH SIBICHUSIMHU, U MPUHUMATD
OCO3HAHHBIE PEIlEeHNUs], OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMIOBEJACHUE M IIOCTYIIKM CBOMX TOBAPUILEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIIECICTBUN MTOCTYIIKOB;

4) popmupoBaHMA KYJIbTYPHI 310POBbSI:

NIOHUMaHHs IIeHHOCTEH 310poBoro M Oe3omacHoro oOpas3a KHM3HHM, HEOOXOJMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHHSI K COOCTBEHHOMY (DPU3NYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

co0JTI0IeHNs ITPaBUII 0€30MacHOro oOpaleHus ¢ BEIIeCTBaMU B OBITY, TOBCEAHEBHOM XKHU3HH,
B TPY/AOBOM J1€ATEIbHOCTH;

NOHUMAHHUS LIEHHOCTH MPABUJI MHIUBUIYaTbHOTO M KOJUIEKTUBHOIO 0€30MacHOro MOBEACHUS
B CUTYaIUsX, YTPOXKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;
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OCO3HAHUSl TIOCIEACTBUA W HENPHUATHS BPEIHBIX TMPUBBIYEK (YIIOTPEOJIICHUS aATKOTOIs,
HapKOTHKOB, KYpeHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIbCKOM  JESTENbHOCTH,
00I11ECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUWM NPAKTUYECKUX 33Ja4 COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY U3YYCHHIO MPOQECCHl pa3TUYHOrO po/a, B TOM YHCIIe HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASAM TPpyAa U pe3yjbTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJTLHONW TpaeKTOpUHM OoOpa3oBaHUsl, Oymylieit
npoeCCUu M peau3alid COOCTBEHHBIX XKM3HEHHBIX IJIAHOB C Y4ETOM JHMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEHN OOIIECTBA;

6) 3K0JI0rN4eCcKOro0 BOCIUTAHUSA:

9KOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOIIEHHS] K MPUPOAE KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIE;

MOHUMaHUs TJI00aTBFHOTO XapakTepa 3KOJOTHYECKHX MpOOIeM, BIHSAHUS SKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE NTPUPOIHON U COLUAIBHOM CPEJIbL;

OCO3HAHUSI HEOOXOAMMOCTH HWCHOIb30BaHUS JOCTH)KCHUW XMMHUU JAJIS PEIICHUS BOIPOCOB
paLMOHATIBHOI'O TPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPUATHUS NEUCTBUM, IPUHOCAILIMX BPE OKPYXKAIOILIEH IPUPOJTHOMN Cpeie, yMEHHS
MIPOrHO3UPOBATh HEOJIArOMPUITHBIC SKOJTOTUYECKUE TTOCICACTBHUS MPEANMPUHIMACMBIX ACUCTBHI U
peaoTBpallaTh ux;

HaJIU4Msl PA3BUTOrO SKOJIOTMYECKOIO MBINUICHMS, JKOJIOIMYECKOW KYJIBTYpBl, OIbITa
JESTEIbHOCTH  SKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHMS  PYKOBOACTBOBaTbCA HUMH B
MO3HaBaTeNbHOM, KOMMYHUKATUBHON M COI[MAIILHON NMpaKTUKE, CIIOCOOHOCTH UM yYMEHUs aKTUBHO
MPOTHUBOCTOSTH UICOJIOTHH XeMohoouH;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH H
OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CHenuUKH XUMHUU KaK HayKd, OCO3HaHus €€ ponu B (POPMUPOBAHHH
paIOHANIBHOTO HAYYHOT'O MBIIIJICHHUS, CO3aHUU IIEIOCTHOTO MPEACTABICHUS 00 OKpPYXKAroIIeM
MUpPE KaK O €IUHCTBE IIPUPOJIbI U YETIOBEKA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEN U pEICHUU
po0JieM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOWM 3HAYMMOCTHM XHWMHUHU JJII COBPEMEHHOW IMBWJIM3alUU: B €€
T'YMaHUCTHUYECKON HAINpaBICHHOCTH W BAXHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepHallbHON
KYJIbTYpbI, B PEIICHUU TJI00AIBbHBIX MPOOIEM YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA — CBHIPHEBOM,
OHEPreTHYECKOM, MUIIEBON U IKOIIOTMUYECKOM 0€30MaCHOCTH, B PAa3BUTHH MEIUIIUHBI, 00CCIICUCHUH
YCIOBUI YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOM(POPTHOM KU3HU KaXJA0Tr0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOH TpaMOTHOCTH: TIOHUMaHUs  CYIIHOCTH  METOJOB  IIO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIOIB30BaTh IMONy4YaeMble 3HAHUS IS
aHajn3a U OOBSICHEHUS SBJICHUIN OKPYKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM H3MEHEHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKITIOUYECHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONINXCS JAHHBIX C IENIBIO
MOJIY4E€HHS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIONh30BaTh XUMUYECKHE 3HAHUS IS PEIIeHUs: mpobdieM B
peabHBIX )KU3HEHHBIX CUTYalUSX;

MHTEpEeca K IIO3HAHUIO, UCCIIE0BATENIBCKON AESITEIbHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa3oBaHHUI0O U CaMOOOpPA30BaHMIO, K
aKTMBHOMY IOJYYEHHIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSIMH;
UHTEpeca K 0COOEHHOCTSIM TPY/a B PA3IUUHBIX cepax MpoeccuoHaIbHOM eI TeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTrPaMMBbI IO XUMUU HA YPOBHE CPETHETO O0IIero
00pa3oBaHMs BKIIOYAOT:

3HaUUMBIC IS (DOPMHPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS MEXIUCHIUTIITMHAPHBIE
(MeX1npeaIMeTHbIC) 00IeHayYHbIC TIOHATHS, OTPAXKAIONTUE MIEJTOCTHOCTh HAYIHON KapTUHBI MHUpa H
crenupuKy METOJOB MO3HAHMS, MCIONB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBJICHHE, MPOIIECC, CHCTEMA, HayUHbIH (DAKT, MIPUHIIKII, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOopusi, KCCIIEA0BaHNE, HAOMIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JAPYTHUE);

YHHBEpCaIbHbIC y4eOHBIC ACHCTBHS (ITO3HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATHBHEIC),
obecnieunBaromue GopmMupoBaHue (YHKIIMOHATBLHON T'PaMOTHOCTH M COLMAIHHOW KOMITETECHITUU
00yJaronmxcs;

CIIOCOOHOCTH 00yJaroIIuXxcst HCII0b30BaTh OCBOEHHBIE MEXIUCIUTIITHHAPHBIC,
MUPOBO33pEHYECKIE 3HAHUS U YHUBEPCATIbHBIC yueOHbIE JCHCTBYS B TO3HABATEIHLHON U COITUAIBHOMN
MIPaKTHKE.

MeranpeaMeTHble  pe3yabTaThl  OTPaXKalOT OBIAJACHHE YHHBEPCATbHBIMU  YU4€OHBIMHU
MO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMHU.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE /1eiicCTBUSA

1) 6a30Bble JIOTHYecKHE AeHCTBUA:

CaMOCTOSITENIbHO (OPMYIHpPOBaTh M aAKTyallM3UpPOBaTh MpoOieMy, paccMaTpuBaTh e€
BCECTOPOHHE;

ONpENENATh IIeNU JACSITeTbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU UX JOCTIKCHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHHOCTH C TTOCTABJICHHBIMHU IICIISIMH;

HCIIOJIB30BATh IIPU OCBOCHUU 3HAHUU HpI/IéMBI JJOTHYECKOI'O MBINUJICHUA: BBIACIATH
XapakTEepHbIC TPHW3HAKK TOHATHUA W  yCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BATH
COOTBCTCTBYIOIIUEC ITOHATUSA I O6T>SICH€HI/I$I OTACIIBbHBIX (baKTOB u HBHCHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KIIACCH(UKAIIMK BEIISCCTB U XUMHUYECKUX PEAKIIHH;

YCTaHABJIMBATh MPHUYHNHHO-CIICACTBCHHBIC CBA3U MCKAY U3YIACMBIMU SIBJICHUSAMU,

CTPOHTH JIOTUYECKUE pacCyXJeHUsl (MHAYKTUBHBIC, IEAYKTUBHbIE, TI0 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH U IPOTHUBOPEUMS] B pacCMATPUBAEMBIX SIBJIECHUSAX, (HOPMYIHpPOBATH BBIBOABI U
3aKJTIOYCHUS;

INPUMCHATE B MPOHCCCC IMO3HAHUA HCIOJIB3YEMBIC B XHMMHHU CHUMBOJIHWYCCKUC (3HaKOBI)I€)
MOJIeNH, TPeoOpa3oBbIBaTh MOJICIbHBIC MPEACTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
xuMudeckas ¢hopmysia, ypaBHEHUE XUMUUECKON pPEeaKIIuy — MPU PEIICHUN YIeOHBIX TO3HABATEIbHBIX
U TPAKTUYCCKUX 3adad, HNPUMCHATL HA3BAHHBIC MOJACJIBHBIC MPCACTABJICHUA [JId BBIABJICHUA
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHYCCKUX PEaKIIHi.

2) 6a3oBbIe HCCIeA0BaTENbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HaAYYHOr O MO3HAHUS BEIIECTB M XUMUYECKHX PEAKIIHIA;

dbopMynupoBaTh IENM W 33aJa4d  WCCIICJIOBAHMS, HCIIONB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(OPMYIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHMS U OCHOBBI IS
(dbopMUpPOBaHUs THIIOTE3bI 110 MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CYKICHUN;

BJIAZICTb HAaBbIKaMU CAMOCTOATCIIBHOI'O IIJIAHUPOBAHUA W NPOBCACHUA YUYCHHUYCCKUX
SKCIIEPHMEHTOB, COBEPIICHCTBOBATH yMEHHs HAOIRIaTh 3a XOJOM IIPOIIECCa, CAMOCTOSTENBHO



MPOrHO3UPOBATh €ro pe3ynbrar, ¢GopMyIupoBaTh OOOOIEHUS ¥ BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHHS, COCTABIIATH OOOCHOBAHHBIN OTUYET O MPOACTAHHOM
pabore;

nproOpeTaTh OMBIT YICHUIECKOH UCCIIeIOBATEIBCKON U IIPOSKTHOM eI TEITbHOCTH, TPOSIBIIATh
CIOCOOHOCTH M TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOMCKY METOJI0B pEIIeHHUs IPAKTUYECKUX 3ajad,
NPUMEHEHHIO PAa3JIMYHBIX METOIOB MTO3HAHMS.

3) pa6ora ¢ nunopmanmei:

OPHECHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(OpMaIMK (HaydHO-TIONYJISIpHAs JIUTEpaTypa
XUMHAYECKOTO COJICp)KaHMsI, CIIPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), aHATU3UPOBATh
WH(POPMAITUIO PA3IMYHBIX BUIOB U ()OPM IPEACTABICHUS, KPUTHUYECKH OIICHUBATh €€ TOCTOBEPHOCTH
Y HETIPOTHBOPEUYNBOCTH;

dbopMynupoBaTh 3ampoChl M MNPHUMEHATHh pPAa3IMYHBIE METOABl IMPU MOHCKE U OTOOpe
UH(pOpMaIU, HeOOXOAUMOM ISl BBITOJTHEHHS Y4eOHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA,

NpPHOOpETaTh OIMBIT HKCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN H
Pa3JINYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATH ONTUMAIBHYIO (OpPMY MPEICTABICHUS HHPOPMAIHUH (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIHN S3BIK B KQUECTBE CPEJCTBA MPH PA0OTE C XUMUUECKOW MHPOpPMAITUEH:
NPUMEHATh MEXIpPEAMETHbIC ((PU3UYEeCKHe U MATEeMaTUYeCKHUE) 3HAKU U CHUMBOJIBI, (HOPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYpY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBbHBIC yqeﬁmﬂe JeiicTBUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TeMbI B X0/1€ AUAOra /WK JUCKYCCHUH,
BBICKAa3bIBaTh UJICHU, Q)OpMYJ'II/IpOBaTI) CBOM IPCITOKCHNUA OTHOCHUTECIIbHO BBIITOJTHCHHAA
MPEUI0KEHHOW 3a/1a4u;

BBICTYNIAaTh C NpE3EHTAalUUeld pe3yJbTaTOB I03HABATEIIBHOM JESTENIbHOCTH, MOJYYEHHBIX
CaMOCTOATEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TPH BBHIMOTHEHUN XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTHYECKON paboThl MO HMCCIEAOBAHUIO CBOWMCTB M3y4YaeMbIX BEIECTB, peallu3alluid y4eOHOTO
nmpoekta, U (opMyaupoBaTh BBIBOABI TO pe3yjbTaTaM MPOBEAEHHBIX WCCIEAOBAHUN ITYyTEM
corjiaCoBaHus HOBI/ILII/Iﬁ B X0J€ O6Cy)KI[€HI/I§I )41 O6MCHa MHCHUSAMMU.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeicTBUA:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYIIECTBIISITH CBOIO IO3HABATENIBHYIO JESTEIbHOCTb,
ompenenss e€ HeNd W 3aJa4d, KOHTPOJIMPOBATH MU IO MEpe HEOOXOIMMOCTH KOPPEKTUPOBAThH
npeylaraéMblii alropuT™M JIEHCTBHI TNPHU BBHINOJTHEHUM YYEOHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hambonee 3(pPEeKTUBHBIA COCOO MX pElIeHUs C Yy4E€TOM IOJIY4YEHUsS HOBBIX 3HAHUHU O
BEIIECTBAX M XUMHUECKUX PEAKLUsAX;

OCYIIECTBIIATH CAMOKOHTPOJIb ISSITENbHOCTH HAa OCHOBE CaMOAHAIN3a H CAMOOICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTrHBIe pe3yabTaThl OCBOSHHS MPOTPaMMBI 10 XMMHW Ha YIIyOIEHHOM YpOBHE Ha
YPOBHE CpeaHero oOmero oOpa3oBaHus BKIIOYAIOT crenupuyeckue s y4yeOHOro mpeaMera
«XUMUS» HaydyHble 3HAHMS, YMEHHS M CHOCOOBbI JEHCTBHHM IO OCBOEHHUIO, MHTEPHpPETALMU U
npeoOpa30BaHUIO 3HAHUHM, BUABI JEATENFHOCTH MO TONYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHUH B pa3IMyuHbIX Y4eOHBIX CUTYalUsIX, & TAKXKE B PealIbHBIX KU3HEHHBIX CUTYAIUX, CBA3aHHBIX
¢ XUMHEH. B mporpamme 1o XMMHUH MpeIMETHBIC PE3YIIbTaThl IPEACTABICHBI 110 TOJaM U3Y4EHHUSI.



10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKast XUMHsD OTPa)aroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUH OPraHMYeCKONH XMMHUU B CHCTEME
€CTECTBEHHBIX HAYK U €€ pojau B 00ECII€YEHUH YCTOMUMBOIO Pa3BUTHUS YEJIOBEYECTBA B PELLICHUU
npo0ieM HKOJOTMUYECKOW, PHEPreTHUeCKOM M MUIIEeBOW 0e30MacHOCTH, B Pa3BUTHUH MEAULUHBI,
CO3JIaHWHM HOBBIX MAaTEpHajoOB, HOBBIX HMCTOYHHKOB HSHEPIHH, B OOCCIICYCHHH PAIMOHAIBLHOTO
IPUPOAONOIb30BaHUs, B (POPMUPOBAHUM MUPOBO33PEHUS U OOLIEH KyIbTYyphl YElIOBEKa, a TaKXKe
9KOJIOTMYECKH 00OCHOBAHHOIO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOMN Cpelie;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOIOJIAraloIUe TTOHATHS
— XHUMHYECKUHN 3JIEMEHT, aTOM, SIPO M JIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aToMHbIe OpOHTAIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSTHHSI aTOMa, TMOPUAN3ALINS aTOMHBIX OpOUTaNell, HOH, MOJIEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTENICHb OKUCICHUS, XUMHUECKasl CBS3b, MOJIb, MOJIIPHAs
Macca, MOJSIPHBIA 00bEM, YIIIEpOIHBIA CKeNeT, PYHKIMOHANbHAS TPYIINA, paJuKal, CTPYKTYpHbIE
dbopmynsl (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJIETHBIE ), U30MEPUSI CTPYKTYPHAsI U MPOCTPAHCTBEHHAS
(reoMeTpuueckasi, ONTHYECKasl), HU30MEpbl, I'OMOJOIMUECKUN psJ, TOMOJOIH, YIJIEBOJOPO/BI,
KHCJIOPOJI- ¥ @30TCOJEpKAILNE OPraHUYECKHE COEAMHEHN S, MOHOMEP, IIOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI; TEOPUHU, 3aKOHBI (mepuonnyeckuit 3akoH J[. Y. Menneneesa,
TEOpUsl CTPOEHUs opraHuueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB,
3aKOH COXpAaHEHWS W TMPEBPAIICHUS JHEPTUU TIPH XUMHUYECKHX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH SI3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIe)KAIIHME B OCHOBE IMOHUMAaHMS
MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SBJICHUMN; MPEICTABICHUS O MEXaHU3MaX XUMHUYECKUX
peaKiuii, TePMOANHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAaHUsS, O B3aHMHOM
BIUSHUM aTOMOB M TPYIIl aTOMOB B MOJEKylaX (MHIYKTUBHBIA M MeE30MEpHbIN 3¢ deKTsl,
opuentantsl | u Il ponma); dakromoruueckue cBeIEHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH WU
0€30MacHOM HCIIONIb30BAHUM BaKHEHIIMX OPraHUYECKMX BEHIECTB B OBITY M MPAKTUYECKOU
JeSITEIBHOCTH YEJIOBeKa, OOIMX HAYYHBIX MPUHIUIAX XMMHYECKOrO MPOU3BOJICTBA (Ha MpuMepe
IPOM3BO/ICTBA METAHOIIA, TepepaboTKH HeTH);

c(OpMHPOBAHHOCTH YMEHUI: BBISBIISITH XapaKTepHbIe TPU3HAKH IMOHATHH, YCTAaHABIMBATh MX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS MpPHU OMHCAHUU COCTaBa, CTPOCHHS U
CBOWCTB OpPraHMYECKUX COCIUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJII COCTABJICHHS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX M CKEJIETHBIX) (POPMYII OPraHMYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMHUYECKHX PEAKIMi U PACKPBIBATh MX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajlaHca 3TUX pPEaKLUi,
peaxIuii HOHHOrO OOMEHAa MyTEM COCTABIICHUS UX MOJHBIX U COKPANIEHHBIX HOHHBIX YPaBHEHHIA,

M3TOTaBIUBATh MOJIENIN MOJIEKYJI OPraHMUYECKUX BEIECTB /Ul MIUTIOCTPAIIMN UX XUMHUYECKOT O
U TIPOCTPAHCTBEHHOT' O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHUH: YCTaHABIMBATh NMPUHAUIKHOCTh W3YYEHHBIX OPTaHUYECKUX
BEIIECTB 0 MX COCTaBY M CTPOCHMIO K ONPEACTIEHHOMY KIJIACCY/TpYIe COeIUHEHUH, JaBaTh UM
Ha3BaHUsA Mo cucremarnueckoir HomeHknarype (IUPAC) u npuBoauTh TpUBUATBHBIC HA3BAHUS IS
OTACNBHBIX TPEACTaBUTENCH OpraHMYECKUX BEIIECTB (ITUJICH, AleTWJIEH, TOJYOJ, TJIMIEPHH,
STUJICHTJIMKOJb, (heHomn, dopManbaerui, aneTaabIerul], alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHas
KHCJIOTA, CTE€apUHOBAasA, OJIEMHOBAs, IaJbMUTHHOBAs KHCIOTHI, TJIMIMH, aJlaHUH, MAalbTO3a,
bpyKTO3a, aHUITUH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOI U IPYTHUE);

c(OPMHPOBAaHHOCTh yMEHHUSI ONPENENSATh BUJ XUMHUYECKOW CBS3M B OPraHMYECKHX
COeIMHEHMX (KOBAJICHTHAs! U HOHHAS CBSI3b, G- U M-QHsI3b, BOJAOPOAHAS CBSI3b);



c(OPMUPOBAHHOCTh YMEHHsSI TPUMEHSTH TMOJOKEHUS TEOPUH CTPOCHHSI OpPTaHHMYECKHUX
BemectB A. M. ByrnepoBa misi 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa W
CTPOCHHS;

c(hOopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHHUE, PU3MUECKUE M XUMHUCCKHIE
CBOMCTBAa THUIMYHBIX MPEJCTABUTENECH pPa3IUYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB,
[IUKJIOAIKAHOB, AJKEHOB, aJKaJWEHOB, AaJKWHOB, apOMaTHYECKUX YTJIEBOJOPOIOB, CIIHUPTOB,
QIBJIETHJIOB, KETOHOB, KapOOHOBBIX KHCIOT, TIPOCTBIX M  CIOXHBIX d3(HUPOB, KHUPOB,
HUTPOCOCAMHEHU U aMHUHOB, aMHUHOKUCJIOT, OEJIKOB, YrleBOAOB (MOHO-, IU- U TOJHCAaXapuOB),
WJUTIOCTPUPOBATH TEHETHUECKYIO CBA3h MEXKIY HUIMHU YPAaBHEHHUSIMU COOTBETCTBYIOIINX XUMHUUECKHUX
peaKIuii ¢ UCIONB30BaHNEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh yYMEHHUSI TMOATBEPXKJAaTh HA KOHKPETHBIX MPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPTaHUYECKUX COCIUHEHUH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3H (G- U T-CBSI3M), B3AUMHOT'O BJIUSHUSI aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJIOPOMHOTO ChIphs (He(DTh,
MPUPOAHBIA Ta3, Yrojib), CIIOCOOBI €ro MmepepadOTKH M MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB
nepepaboTKu;

c(hOopMHUPOBAHHOCTH BJIAJICHHUS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJIaX MMO3HAHUS
— HAOJFO/ICHNHY, H3MEPEHUH, MOJICTTUPOBAHUH, IKCIIEPUMEHTE (PEATbHOM U MBICJICHHOM) U YMEHUS
MPUMEHSTH 3TH 3HAHHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITH OCHOBHBIC ONEPAIlMU MBICIIUTEILHOMN JIESITEIIbHOCTH
— aHanM3 W CHHTE3, CpaBHEHHE, O00O0O0IeHUEe, CHCTeMaTH3allhi0, BBIABICHHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JI U3YUEHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHIA: BBISBISTh B3aUMOCBSI3b XMMHUYECKUX 3HAHHUHA C MOHSATUSAMHU H
MIPEACTABIICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB ISl 00I€e OCO3HAHHOT'O MOHUMAaHUS
CYIIHOCTH MaTepHAIIbHOI'O €IMHCTBA MHPA, UCIOJIH30BAaTh CUCTEMHBbIE 3HAHMS IO OPTraHUYECKOMN
XUMUU TSI OOBSICHEHUS U POTHO3WPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(OPMUPOBAHHOCTh YMEHUH: MPOBOIUTE PACYETHI IO XUMUUYECKUM (HOpMYIJIaM U ypaBHEHUSIM
XUMUYECKUX PEaKIMi ¢ UCIOJIb30BaHUEM (PU3MUECKUX BEIIMYWH (Macca, 00bEM ra3zoB, KOJIMYECTBO
BEIIIECTBA), XapaKTEPU3YIOIINX BEIICCTBA C KOJMYECTBEHHON CTOPOHBI: PACUETHI MO0 HAXOXKJICHUIO
XUMHYECKON (OpMyIbl BEMIECTBA MO HM3BECTHBIM MACCOBBIM JONISIM XHMHUYECKUX JIIEMEHTOB,
MIPOJTYKTaM CrOpaHus, TJIOTHOCTU Ta3000pa3HbBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAIMU3UPOBATH U OICHUBATh C IMO3ULIUN
9KOJIOTUYECKON O€30MacHOCTH TOCJICACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JICSTEIBLHOCTH
YeNI0BEeKa, CBA3aHHOM C MepepadOoTKOI BEUIECTB, UCIOIB30BATh MONYYCHHbIC 3HAHUS ISl TIPUHATUS
TPaMOTHBIX PEIICHUH TPOOJIEM B CUTYalIMsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHUW: CaMOCTOSTEIBHO IJIAHUPOBATh W MPOBOAUTH XUMHUYECCKHUI
SKCTIIEPUMEHT (MOJIYYCHHE M M3yYEHHE CBOMCTB OPTraHUYECKUX BEIICCTB, KAYECTBEHHBIC PEAKIIUH
YTJIEBOJOPO/IOB PA3IUYHBIX KJIACCOB M KUCIOPOJCOJCPKAIIUX OPraHMYECKHX BEIIECTB, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a7]au M0 Paclo3HaBaHUIO OPraHUYECKHUX BEIIECTB) C COOMIOJCHHEM MPaBUI
Oe3omacHOro ooparieHus ¢ BellecTBaMU U JIabopaTOpHBIM 000pyl0BaHUEM, (POPMYIHPOBATh LIETh
WCCIIEJIOBAHUS, TIPECTABIATh B PA3IUYHON (hopMme pe3yiabTaThl SKCIIEPUMEHTA, aHAU3UPOBATh U
OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpPMUPOBAHHOCTh YMEHUH:

coOmoIaTh TpaBUiIa IKOJIOTHYECKH I1€JIeCO00pa3HOr0 TOBEACHHS B OBITY M TPYIOBOH
JESTEIBHOCTH B 1EJIAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpYXKalolled MPUPOIHOM Cpeabl U
JTOCTHKEHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOrO JCUCTBUS HA JKHUBBIE OpPraHU3MbI OINPEEIEHHBIX
OpPraHUYECKUX BEIECTB, MOHMMAs cMbIci nokazarengd [JK;



aHaAJIM3UPOBATh 11eJ1eCO00PA3HOCTh MPUMEHEHHS OPTaHUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH
U B OBITY C TOYKH 3p€HHsI COOTHOIIEHUS PUCK-TI0JIb32,;

c(OPMUPOBAHHOCTh yMEHHUMW: OCYIIECTBIATH IICICHANIPABICHHBIM TOMCK XUMHUYECKON
UHGOpPMallMU B pa3IM4YHBIX HMCTOYHMKAX (HaydyHas M Yy4yeOHO-Hay4yHas JMTeparypa, CpeacTBa
maccoBo uH(popMmanuu, MHTEepHET W Jpyrue), KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpopmaruio, epepadaThiBaTh €€ W HCIIONB30BATh B COOTBETCTBHMU C TOCTABJIEHHON y4eOHOU
3a1a4en.
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c(OpMHUPOBAHHOCTH MPEACTABIECHUI: O MaTEpUAIbHOM €MHCTBE MHpA, 3aKOHOMEPHOCTAX U
MI03HaBa€MOCTH SIBJICHUI MPUPO/IbI, O MECTE U 3HAYEHUU XMMUHU B CICTEME €CTECTBEHHBIX HayK U €€
posK B 00ECTIEYEHNHN YCTOHUMBOTO pa3BUTHS, B PELLICHUH MPOOJIEM HKOJIOTHUECKOM, SHEPreTUYECKOM
U TMIEBOH 0e30IacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHMM HOBBIX MaTEpUAlIOB, HOBBIX
UCTOYHUKOB HHEPIUH, B OOECIICUCHUU PAIMOHAIBHOTO MPHUPOIONONb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTyphl YEJIOBEKA, a TAKXKE SKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOLICHMS
K CBOEMY 3[I0pPOBBIO U IIPUPOJHONU CPELE;

BJIAJICHUE CUCTEMOW XMUMUYECKUX 3HAHUH, KOTOpasi BKJIFOYAET: OCHOBOIOJIATAIOIINAE ITOHATHUS
— XMMHUYECKHUI AJIEMEHT, aToM, SiJpO aToma, M30TOIbl, 3JCKTPOHHAs 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTalM, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aToMa, TMOpUAM3aLUs ATOMHBIX
opOuTtaneil, HOH, MOJIEKYyJa, BaJE€HTHOCTb, 3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIEHUS,
XUMHYECKas CBS3b (KOBaJEHTHAas, HOHHAs, MeTauIn4ecKas, BOJOPOAHAs), KpHCTaIIMYecKas
pemérka, XUMHUYecKas peaklus, PacTBOpP, AIJIEKTPOIMUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUYECKAs
JMcCOLMaNys, CTENEHb IUCCOLMAIMU, BOJOPOJAHBIN IIOKA3aTellb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEI10BOM 3 (PEeKT XMMUYECKOH Peakluu, CKOPOCTb XMMUYECKOH peakluu, XHMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpUs DIIEKTPOJIUTHYECKOM [UCCOIMAluu, nepuoandeckuil 3akon JI.U.
MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEILECTB, 3AKOH COXPAaHEHMS U IPEBPAICHNs YHEPTUH IIPU
XUMHYECKUX PpEaKLMIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUHU, MUPOBO33PEHUECKNE 3HAHHUS, JIEKAIINE B OCHOBE
MOHUMAaHUS TPUUYMHHOCTU U CUCTEMHOCTH XMMHMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPEJICTABICHUS O
CTPOCHMM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U HAJAMOJEKYJISIPHOM YPOBHSX;
NPEJCTaBICHUS O MEXaHM3MaX XUMHUYECKHX peakUud, TEepPMOJMHAMUYECKHMX M KUHETHYECKUX
3aKOHOMEPHOCTSIX MX IIPOTEKAHNUs, 0 XMMHUYECKOM PaBHOBECUM, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX;
(akTONIOrMYECKHE CBEAEHUS O CBOMCTBAX, COCTaBE, MOJIYYEHHMH U O€30I1aCHOM HCIIOJIb30BAHUU
BXHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M NMPAKTHUYECKOW NESTEIbHOCTHU YellOBEeKa, OOIIUX
Hay4YHBIX IPUHIUIIAX XUMUYECKOT O IIPOU3BOACTBA;

c(OpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHble MPU3HAKY MMOHATUH, YCTaHABIMBATh UX
B3aMMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIME TOHATHUS ITPH ONIMCAHUU HEOPIaHWUYECKUX BEUICCTB
U UX NPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHMs HCIIONb30BaTh XUMHMUYECKYIO CHUMBOJMKY JJsI COCTaBICHMS
(GopMyJ1 BEIeCTB U YpaBHEHUI XUMHUYECKUX peaKInii, cucteMarndeckyto HomeHkiarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BaHUS OT/IEJIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUS OINpPEAEIATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XMMHUYECKUX
DJIIEMEHTOB B COEOUHEHMSAX, BHUJ XMMHUYECKOM CBSI3M (KOBAJIEHTHAs, WOHHAs, MeETaJlJIMYecKas,
BOJIOPOJIHAST ), TUIT KPUCTAIIIMYECKON PEHIETKH KOHKPETHOI O BELIECTBA,;

c(OpMHUPOBAHHOCTh YMEHHSI OOBSICHITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUJa XUMHYECKON
CBSI3M M THUINA KPUCTALIMYECKOM PpEeIIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIH MEXaHU3MbI
00pa30BaHMs KOBAJICHTHOW CBSI3U;
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c(hOpPMHUPOBAHHOCTh YMEHHI: KITaCCU(PHUITUPOBATE: HEOPTaH MUECKUE BEIIECTBA IO UX COCTABY,
XUMHYECKHE pEeaKUUU IO Pa3jIMYHbIM IpH3HAKaM (YHCIy U COCTaBy pEearupyrolluX BeEIIECTB,
TerioBoMy 3((}eKTy peakiuu, WU3MEHEHHUIO CTENEeHEW OKHUCIICHUS JJIEMEHTOB, OOpaTUMOCTH,
YUaCTHIO KaTaju3aTopa W JpYrHe); CaMOCTOSATENbHO BBIOMpATh OCHOBAaHUSI M KPUTEPUU IS
KJIacCU(UKAIIUU U3Y4aeMbIX BEIECTB U XUMHUECKUX PEAKIINN;

c(hOpMHPOBAHHOCTh YMEHHUSI PaCKPBIBATh CMBICII Iepuoandeckoro 3akona JI. 1. MenaeneeBa
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 00BSICHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMUYECKUX DJEMEHTOB TMepBoro—4erBéproro mnepuonoB Ilepuoamueckoit cucremsr JI.U.
MenpeneeBa, UCMONB3Ys MOHATUS «IHEPTETHUECKUE YPOBHU», «IHEPTeTUUECKUE TTOTYPOBHI, «S-,
p-, d-aToMHBIE OpOHMTAIM», «OCHOBHOE M BO30YXJAEHHOE SHEPrEeTHYCCKHE COCTOSHHUS aTOMay,
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHUS CBONCTB XMMHUYECKUX JJIEMEHTOB U WX COCAMHECHUH IO
nepuogaM W rpynnaMm llepumommueckoit cucremsl [l. M. MeHnaeneeBa, BaJIeHTHbIE BO3MOXKHOCTH
ATOMOB JIEMEHTOB Ha OCHOBE CTPOCHHSI X JJIEKTPOHHBIX 000JIOUCK;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTepPU30BaTh (OMUCHIBATh) OOIINE XMMHYECKHUE CBOWCTBA
BEILECTB PAa3IUYHBIX KJIacCOB, MOATBEP)KJATh CYIIECTBOBAHUE TE€HETUYECKOM CBS3H MEXIY
HEOPTaHWYECKUMHU BEIIECTBAMU C TTOMOIIBIO YPaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUiA;

c(OPMUPOBAHHOCTh YMCHHSI PACKPBIBATH CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIii oCPEeICTBOM COCTABJICHHS JJIEKTPOHHOrO OajaHca STUX peakUui; peakiuil MOHHOTO
o0OMeHa IMyTEM COCTaBJICHUS WX TOJHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHUH; PeaKIuil THAPOIIN3a;
peakiuii KoMriekcooOpa3oBaHus (Ha IpUMepe TUAPOKCOKOMILIEKCOB IUHKA U allFOMUHHUS);

c(hOpMHUPOBAHHOCTH YMEHHS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHKS XUMUYECKUX PEAKIIHI
C Y4ETOM MX IHEPTreTUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUsI CKOPOCTU XUMHUYECKOU peakuu
B 3aBHCHMOCTH OT PA3JIMYHBIX ()AaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
1oJ1 BIIMSHUEM BHEITHUX Bo3aeicTBull (mpunimn Jle [llarense);

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHYECKHE PEAKIIMH, JIeKaIlUe B OCHOBE
MIPOMBIIIEHHOT'O MOJTYY€HUs CEPHON KHUCIOThI, aMMHaKa, OOIINE HAyYHbIE MPUHILIUITBI XUMUYECKUX
MIPOU3BOJCTB; 11eJeco00pa3HOCTh MPUMEHEHNS HEOPTAaHUUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHM 3pEHHUSI COOTHOIICHUS PUCK-TIONH3A;

c(hOpMUPOBAHHOCTh BIAJCHUSI CUCTEMOW 3HAHWW O METOJaX HAay4YHOIO MO3HAHUS SBICHUUN
MPUPOBI — HAOIIOIEHNE, U3MEpPEHNEe, MOACIUPOBAHUE, SKCIIEPUMEHT (PeaabHbI U MBICICHHBIN),
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS PUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM
HCCJIEJIOBAHUM BEUIECTB U JJIsi OOBSCHEHUS XMMHUYECKUX SBJICHUH, UMEIOIIUX MECTO B MPUPOJE,
MPaKTUYECKOM JAESATEIbHOCTU YEI0BEKA U B TOBCETHEBHON XKU3HH;

c(OPMUPOBAHHOCTh YMEHUS BBISBIATH B3aMMOCBSI3b XMMHMUYECKUX 3HAHUN C MOHATUAMU U
MPE/ICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISl 001€e OCO3HAHHOI'O MOHUMAHUS
MaTepuaibHOr0 €AMHCTBA MUPA,

c(OPMUPOBAHHOCTh YMEHUS MPOBOJUTH PAcU€ThI: ¢ HCIOIB30BAHUEM TOHATHUN «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLIEHTPALIMS»; MAacChl BEUIECTBA UM 00bEMA rasza mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce€ WM OOBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIUU
BEIIIECTB; TEMJIOBOro 3¢ dekra peakuu; 3Ha4eHUsI BOJIOPOIHOTO TOKA3aTeNsl paCTBOPOB KUCIOT U
1IeJI04Yel ¢ U3BECTHON CTENEHbIO TMCCOLMALUU; Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa
peaKkLnu, €CIIM OJTHO U3 UCXOAHBIX BEIIECTB JJAHO B BUJIE pACTBOPA C OMPEIACIIEHHON MacCOBOM Jomei
pacTBOPEHHOIO BEIECTBA WM JJaHO B U30BITKE (MMEET MPUMECH ); TOJIU BBIX0JIa MPOJIYKTA PEaKLIUU;
00BEMHBIX OTHOIICHHI I'a30B;

c(OPMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENbHO IJIAHUPOBaTh M MPOBOAUTH XUMHUYECKHUI
HKCIIEPUMEHT (MPOBEJACHUE PEaKLIMi MOHHOrO OOMEHa, MOJATBEPXKICHUE KAaYeCTBEHHOTO COCTaBa
HEOPTaHWYECKUX BEIIECTB, OMpeeNieHue Cpelbl pagrBOPOB BEIIECTB C MOMOIIBI0 MHIUKATOPOB,



W3Y4eHUE BIMSHHUS Ppa3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIHH, pelIeHue
JKCIIEPUMEHTAJbHBIX 3a7ad 1o Temam «Metamwis» U «Hemeramib») ¢ coOMrOAeHHEM IMPaBUI
6e30macHOro oOpaleHus ¢ BelecTBaMU M Ja0opaTOpHBIM 000py0BaHUEM, (OPMYIHPOBATH 1IENb
UCCJIEJIOBAHUSI, TIPEJCTABIATh B Pa3iNuHON (opMe pe3ynbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUMW: COOJIIOJATh TMpaBHWJIa IMONH30BAHUS XUMHUYECKOW TOCYION |
nabopaTopHbIM 000py/I0BaHHEM, OOpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, IKOJOTUYECKH 11€7IECO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOM JESITEILHOCTH B LIEISX COXPAHEHUS CBOETO 370POBBS, OKPYKAIOIIEH MPUPOIHOM
CpeIbl M TOCTHXKEHUS €€ yCTONYUBOro pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOT0 ACHCTBHS Ha
JKUBBIE OPTaHU3MBI ONPE/ICIEHHBIX HEOPTaHUYECKUX BEIECTB, MOHUMAs cMbICI mokazates [1JK;

c(OPMUPOBAHHOCTh yYMEHHUMW: OCYIIECTBIATH IICICHANIPABICHHBIM TIOMCK XUMHUYECKON
uH(pOpMalMu B pPa3IMYHBIX HCTOYHMKAX (Hay4yHass M YydyeOHO-Hay4Hasl JIUTEepaTypa, CpeicTBa
MaccoBoi wuH(popmanmu, HWHTEepHET U Apyrue), KPUTUYECKH aHAITM3UPOBATH XHUMHUYECKYIO
nH(popmaruio, nepepadaTeiBaTh €€ W HCIONB30BATh B COOTBETCTBHMU C TOCTABJICHHOW y4eOHOM
3a/1a4uen.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB JJIeKTPOHHBbIE

HaumeHoBaHnue

Ne (undposbie)
pa3aesioB U TeM Kontpoabubie | [lpakTudeckne

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMmmbl padoThI padoThI

pecypcsl

Pasznen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmer
OpraHUYEeCKOin
xumuu. Teopust bubnunoreka [{OK

1.1 CTPOCHHUS 8 https://m.edsoo.ru/d69d

OpPraHUYECKUX f650
coenuHenuit A. M.

byrneposa

Hroro no pazneny 8

Pasnen 2. YraeBoaopoabt

Hpenenviisie bubmuoreka [JOK
2.1 ii:zzimponm o 5 https://m.edso0.ru/d69d
’ 650
LIUKJIOATIKAHBI
Henpenenbusie
YTJIEBOIOPO/IbI: bu6mmoreka [JOK
2.2 AJIKCHBI, 14 1 https://m.edsoo.ru/d69d
aJKaqUuEHbI, 650
AJIKHUHBI

18


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

ApomaTuueckue bubnnoreka LIOK
2.3 YTIEBOIOP OB 8 https://m.edsoo.ru/d69d
(apensr) 650
1
PHPOIHEIC bubmuoreka [JOK
2.4 HCTOHHHIH 4 https://m.edsoo0.ru/d69d
YTIEBOIOPOIOB U
650
uX nepepadoTka
L ATOreHIIDOM3EG bubmuoreka [[OK
T'CHITPOU3BOIH
25 | U RS 4 1 https://m.edso0.ru/d69d
YHICBOACPOA 650
Hroro mo pazneny 35
Pasnen 3. Kuciaopoacoaep:xamue oprannyeckue coelMHeHust
bubmnoreka [JOK
3.1 Crnuptel. ©enon 11 https://m.edso0.ru/d69d
650
KapOonunbHbie
COCITMHCHMS:
albAeTUIbI U bu6nunoreka [JOK
3.2 KETOHB. 21 https://m.edso0.ru/d69d
KapGoHoBsie 1650
KkucnoThl. CII0XKHBIE
3¢upsl. XKupbr
bu6mmoreka [JOK
3.3 VrieBoms! 9 1 https://m.edsoo0.ru/d69d
650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepikaniue opraHu4ecKue coeJuHeHHs
AMUHBI. Bbu6nunoreka [JOK
4.1 AMUHOKHUCIIOTBI. 12 1 https://m.edsoo.ru/d69d
benku 650
Hroro mo pasnery 12
Pasnen S. BeicokomoJieKyIsipHbIe COCAUHEHUS
BricokoMonexyms bubmiorexa LIOK
51 yUp 6 1 https://m.edso0.ru/d69d
HBIC COSIMHEHUS
650
Hroro no pazneny 6
Pa3nen 6. HazBanme
Hroro 0

19



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO

YACOB I1O 102 4 6
ITPOT'PAMME
11 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
No HaumenoBanue (poBbie)
w/n pa3esioB M TeM Beero Kontpoasnsie | IlpakTnuec 06pazoBaTeNbHEIe
NpPorpamMmbl padoThI KHe padoThl
pecypchl
Pasnen 1. TeopeTnueckue 0OCHOBbI XMMUH
Crpoenue aroma.
[Tepronnueckuit
i’?:;goiuqecxaﬁ bu6mmoreka [JOK
1.1 crcTena 9 https://m.edsoo.ru/2dd5
XUMHYECKUX 1124
anemMeHToB /[. U.
Menneneena
CtpoeHue BelecTna. bu6nunoreka [JOK
1.2 Muoroobpasue 11 1 https://m.edsoo.ru/2dd5
BELIECTB 724
SV Bbub6munoreka [JOK
1.3 peakuu 19 1 3 https://m.edsoo.ru/2dd5
7124
Wroro mo pa3neny 39
Pasznes 2. Heoprannuyeckasi Xumus
bu6mmoreka [JOK
2.1 Hemerans 31 1 3 https://m.edsoo.ru/2dd5
7124
Bbu6nunoreka [JOK
2.2 Meraibt 23 1 2 https://m.edsoo.ru/2dd5
7124
Hroro no pazmeny 54
Paznen 3. Xumusa u Ku3Hb
MeToasl TO3HAHUS B bu6mmoreka [JOK
3.1 XUMUN. XUMHS 1 9 1 https://m.edsoo.ru/2dd5
JKA3HD 7124
Hroro no pazneny 9
OBILIEE KOJIMYECTBO
YACOB IIO 102 205 8

[NPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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[IOKYMEHT MOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULUMNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 14.01.26 09:39
YYPEXXAEHUE "JIEHWHCKASA CPEAHAA OBLLEOBPA30BATE/IbHAS LLUKOJIA (MSK)
HOBOLLELLIMWUHCKOrO MYHULIMNANLHOIO PAAOHA PECNYBJINKN

TATAPCTAH", Banacees Bnagumup 'puropbesud, ipektop

OnepaTtop 340 000 "KomnaHus "TeHzop" —

Ceptudmkat 2748B611538F4A070DDF6B5A13089B26




