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OPI'AHUNYECKAS XUMUS

Teoperuveckne 0CHOBBI OPraHUYECKOIl XUMHH.

[IpeaMeT ©  3HAQUYEHWE OPraHMYECKOH  XWMHM, TMPEACTABICHUE O
MHOT000Pa31K OPraHuYeCKUX COCTUMHEHMIA.

ONEKTPOHHOE CTPOCHUE AaTOMa YIJepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTM aroMma yriaepoja. XUMHUYecKas CBs3b B
OPraHMYECKUX COCAMHEHMSIX. Tumbl TUOpUAM3AUMM aTOMHBIX OpOuTasici
yraepojaa. Mexanu3mbl 00pa30BaHUs KOBAJICHTHOH CBsI3M (OOMEHHBIA U JOHOPHO-
aKUenTopHbIA). THIBl TEpEeKphIBaHWs ATOMHBIX OpOWTANEH, ©- W T-CBS3M.
OpnuHapHasi, JBOWHAs W TpoWHas CBs3b. CHOCOOBI pa3peiBa CBA3CH B MOJEKYJIax
opraHudeckux BeilecTB. [loHATHE O CBOOOJHOM pamuKaie, Hykieopuie u
aneKTpoduie.

Teopuss CTpOEHMS OpraHMyeckux coeauHeHuit A.M. byrnepoBa w
COBPEMEHHBIC MPEACTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAYCHHUE TCOPHH CTPOCHUS
OPraHUYECKUX COENMHCHUH. MOJIEKYIspHbIE W CTPYKTYPHBIE  (POPMYJIBL.
CTpykTypHBlE (OPMYJBI PA3JIMYHBIX BUAOB. PA3BEPHYTas, COKpAIIEHHAS,
ckeneTHas. M3omepus. Buael WM30MEPHH: CTPYKTYpHAs, HPOCTPAHCTBECHHAS.
OnekTpoHHBIE 3(P(EKTH B MOJIECKYIaX OPraHUYECCKUX COCAUHEHHMH (MHIYyKTHUBHBINA
¥ ME30MEPHBINA 3PPEKTHI).

[IpencraBnenre O KiacCU(UKAUMK OpPraHuyeckux BewlecTB. [loHsTHE ©
(yHKIMOHANBHOH Tpymne. ['omonorus. ['omonornueckue psaasl. CucremMaTiaecKast
HOMEHKJIarypa oprannueckux coenuHeHuidi (IUPAC) m TpuBManbHbIE Ha3BaHWUs
OTAEJBHBIX IIPEACTABUTEIIEN.

OcoOeHHOCTH W Kjaccu(uKaius OpraHuyeckux peaknuid. OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKIIMN B OPraHUYECKON XUMUH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYECHHsI BEIIECTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3luamMu OpPraHWYECKHWX BEUICCTB M MATCpUAIIAMH HA WX
OCHOBE, ONBITBI MO NPEBPALICHAID OPraHMYECKHX BEIICCTB NPU HArpeBaHUH
(r1aByieHue, OOYTJIMBAHME W TOPEHUE), KOHCTPYMPOBAHWUE MOJECIEH MOJIEKYJ
OPraHUYECKUX BEILECTB.

Yriaesoaopoasl.

Anxkanbl. ['oMonornyeckuii psa ankaHoB, o0wmas Gopmylia, HOMEHKIATypa U
M30MepHst. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ AJIKAaHOB, Sp-
ruOpuan3anms aTOMHBIX OpPOWTAICH Yriepoaa, G-CBA3b. (DU3NYECKUE CBOKCTBA
AJIKAHOB.



XWMUYECKUE CBOWCTBA QJIKAHOB. PEAKUMW 3aMELICHMS, W30MEPHU3aLUH,
JNETUAPUPOBAHNUS, IMKIN3ALWHY, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXAHU3ME PEAKIMN PAIMKATIBHOTO 3aMEIIEHUSI.

Haxoxaenne B mpupoae. CriocoObl MOJyYEHUS U IPUMEHEHUE ATKAHOB.

[uknoankauel. O0mas Gopmysa, HOMEHKIATypa u uzoMepus. OCoOOCHHOCTH
CTPOCHMSI M XHMMHYECKHX CBOMCTB MallbIX (LMKIONPOMAH, LHUKIOOyTaH) W
OOBIUHBIX (LMKJIOMEHTAaH, [MUKIOIEKCaH) HUKIOATKAHOB. CrocoObl MONMyYECHUS W
NPUMEHEHUE [IUKI0ATKAHOB.

AnkeHbl. ['oMoJIOTMYECKUI Psii aJKeHOB, 0o0Mmas (Gopmylia, HOMEHKIIATypa.
DJIEKTPOHHOE M  MHPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ — AIKEHOB, Sp*-
ruOpuan3anms aTOMHBIX OpOWTallel yrimepoja, o- W m-CBsi3u. CTPyKTypHas u
reoMeTpuyeckas (LHUC-TpaHc-) u30oMepus. DOU3NUYECKHME CBOWCTBA AJIKEHOB.
XVAMUYECKUE CBOWCTBA: PEAKUMU NPHUCOCAUHCHUS, 3aMEUICHHS B (-TIOJIOXKCHHE
OpU JBOMHON CBs3M, NMOJUMEPH3ALMH KW OKUCIcHHS. [IpaBmio MapkOBHUKOBA.
KauecTBeHHBIE peakMK Ha ABOHHYIO CBs3b. COCOOBI MOMYUYEHUS! U TPUMEHEHUE
AJIKCHOB.

Anxaguensl. Knaccudukanust ankaaueHoB (COMPSIKEHHBIE, NU30JIMPOBAHHBIE,
kymyaupoganiieie). OCOOCHHOCTH SJIEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPsKEHHBIX  aueHoB, 1,2- w1 4-npucoenunenne.  llonmmepusanus
COMPSKEHHBIX JUEHOB. CrOCOOBI MOTyYEHUS U IPUMEHEHUE AlTKAaIMEHOB.

Anxunbl. ["'oMojornueckuii psa ankuHoB, oOuias Gpopmyiia, HOMEHKIATypa U
U30MEPHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AlKWHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTanieil yriepoaa. OU3NUYECKUE CBOICTBA AJIKMHOB.
XAMUYECKME  CBOKMCTBA:  PEAKUMM  NPUCOCAWHCHUS,  JUMEPU3ALMKA U
TPUMEPU3ALUH, OKACICHHS. KUCIOTHBIE CBOMCTBA AKMHOB, UMEKOLINX KOHIIEBYIO
TPOHHYIO CBsA3b. KaueCTBEHHBIE pEaKMU HA TPOMHYIO CBsI3b. CIOCOOBI MOJTyYEHUS
U PUMEHEHUE AJIKUHOB.

ApOMaTUYECKUE YIAEBOAOPOABI (apeHbl). ['OMOJIOrMYECKnidi P ApEHOB,
oOurast popMyJia, HOMEHKIIATypa U U30MEPHUS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHME MOJEKYJIbl OcH30Ma. DHU3NYECKUE CBOMCTBA apeHOB. XWUMHUYECKHE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB. PEAKIMU 3aMEIIEHHs B OCH30JIbHOM KOJIbLIE U
YIIEBOJOPOAHOM PaJAMKAIIE, PEAKLUN NPUCOCIAUHEHUS, OKHCIICHUE TOMOJIOIOB
OcHzona. IlpeacrapieHre 00 OPUEHTUPYIONIEM JCHCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIBLIE HA MPUMEPE AJIKWIIBHBIX PAIMKAIOB, KapOOKCUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOTPYIIBI, aTOMOB TaJOreHoB. OCOOEHHOCTH
XUMHYECKHAX CBOMCTB cTpona. [lomumepusanus crupona. CrocoObl NOTyYEHUs U
NPUMEHEHUE aPOMATHYECKHUX YTIIEBOJOPOIOB.

[Tpupoansiii ra3. IlonyTHele HedTaHbIE Ta3bl. He(Th 1 €€ MpoMCXOKACHUE.
KameHHbI# yrojib 1 MpOayKTHI €ro nepepadoTku. CrnocoOsl nepepadoTku HePTH:



NEPETOHKA, KPEKUHT (TEPMUYECKHIA, KaTaTUTUYECCKHM), pU(OPMUHT, MHPOIIU3.
[TpoaykTel nepepaboTKN HEPTH, UX MPUMEHEHUE B MPOMBILUICHHOCTH U B OBITY.

['eHeTHUECKAS CBSA3b MEXKAY PA3TMYHBIMA KJTACCAMM YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOAHBIX YIJIEBOJOPOIOB. Peakumu
3aMCIICHUS TalOT€HAa HA TWAPOKCOTPYNIY, HUTPOrpynmy, LUAHOTPYNY,
amMuHorpynmy. JleiicTBe Ha TrajlOreHNnpOM3BOAHBIE BOJHOTO W CHOUPTOBOIO
pacTBopa ménoun. B3auMOneHCTBUE TUTAIOTCHAIKAHOB C MAarHUEM W LIAHKOM.
[Tonsitre 0 METAJITIOOPraHUYECKUX COCTUHEHMSIX. Hcnonb3oBanne
TATOTEHIPOM3BOJHBIX  YITIEBOJAOPOAOB B OBITY, TEXHUKE M TPH CUHTE3E
OPraHUYECKUX BEILECTB.

OKCINIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M MX MPEBPALLCHUM:
U3y4eHUE (PU3MYECKUX CBOMCTB YINEBOAOPOJAOB (PACTBOPUMOCTD), KAUECTBEHHBIX
PEAKIMiA YIIIEBOAOPOIOB PA3IMYHBIX KJACCOB (0OeclBEUMBAHUE OPOMHOM WU
WOJIHOM BOJABI, pacTBOpa MEpPMAHIaHaTa KaJWs, B3aWMOJICHCTBHEC AalleTHIIEHA C
aMMHUaYHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBEHHOE OOHAPYKEHUE
yIAepoAa M BOJOPOJA B OPraHMYECKMX BEIIECTBAX, MOJYYCHHE OSTWICHA W
W3YYECHUE €r0 CBOMCTB, O3HAKOMJICHUE C KoJUleKuusMu «HepTe» m «Yroney», C
oOpa3liaMM  TJIACTMACC, KAayuyyKOB M PE3HMHBI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOIOPOAOB U TaJIOTEHIPOU3BOAHBIX YTTIEBOAOPOIOB.

Kucnaopoacoaep:xkamme opranndeckmne coeANHEHUSL.

[IpeneneHble OAHOATOMHBIE COUPTHL. CTPOECHUE MOJIEKYJN (HA MPUMEPE
METaHONA W 3TaHoyia). ['omosiormueckuii psa, odmas Qopmyna, H30MEpHs,
HOMEHKJIaTypa W  kjaccupukanus. Duznueckne CBOHCTBA  MPEICIIbHBIX
OJTHOATOMHBIX CIHPTOB. BOAOPOAHBIE CBA3M MEXAY MOJEKYJIAMU CIUPTOB.
XAMUYECKUE CBOMCTBA: PEAKUMW 3aMEUICHUS, JACTHApaTalliH, OKHCIICHHUS,
B3aMMOJCHCTBME C  OPraHMYECKMMHM W HEOPraHMYECKUMH  KHCIIOTAMH.
KauecTBeHHas peakuust Ha OJJHOATOMHBIE CIIUPTHI. J[€HCTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOMYYEHUS W MPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Tpocteie 3pupbl, HOMEHKIATYpa U u3oMepust. OCOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHbI€ CIHAPTBI — J3THJICHIJIMKOIb M T[IHICPUH. DHU3NYECCKHE H
XUMHYECKHAE CBOMCTBA. PEAKIM 3aMECLICHHS, B3aUMOJCHCTBUE C OPraHMYECKAMUA
U HEOPraHMYECKUMH KHCIOTAMH, KAUECTBEHHAs PEAKIMs HA MHOTOATOMHBIE
cnupTel. [IpencraBneHre 0 MEXaHU3ME PEAKLMA HYKICO(PHUIBHOTO 3aMEIICHUS.
JlelictBue Ha oOpraHu3Mm ueioBeka. CrmocoObl MOMy4YeHHsT M OPUMEHECHHUE
MHOTOQTOMHBIX CITUPTOB.

®enon. CTpOCHUE MOJEKYIIBI, B3aUMHOE BJIMSHUE THUAPOKCOTPYNIBl M
OeH30MpHOTO siapa. dusmveckre cBOHCTBA (PeHoma. OCOOCHHOCTH XMMHYECKUAX



cBoiicTB (peHona. KauecTBeHHbIe peakumm Ha (eHon. TOKCMYHOCTh (peHoua.
CrniocoOrl mosTyueHust U npuMeHeHue gpeHona. GeHonpopManbaeruaHas CMOJIA.

KapOoHunbHbIE COEMHEHUS — ABJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPyMIbl. ['OMOJIOTMUYECKUE PSibl albJACTUI0B U KETOHOB, oOIias
dopmyna, uzoMmepuss U HOMEHKIarypa. Du3MuecKue CBOWCTBA albJACTUIOB M
KETOHOB.  XMMHUYECKHME  CBOHCTBA  albJCTHUAOB W  KETOHOB.  peakiuu
npucoequHeHus. OKUCICHUE alTbACTHIOB, KAYECTBEHHBIC PEAKIIUN HA aJIbJCTHIbL.
CrniocoObl MOJyYEHHS U TPUMEHEHHE AJTbJCTUAOB U KETOHOB.

ONHOOCHOBHBIE MpeACIbHbIE KAPOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KMCIOT. M3oMepusi 1 HOMeHKIaTypa. Dusnyeckue CBOCcTBa
OJTHOOCHOBHBIX TpEACTbHBIX KAapOOHOBBIX KUCJIOT. BOJOpPOIHBIE CBS3M MEXKAY
MOJIEKYJIaMi KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuUKalMK, PEaKIMM C Y4aCTUEM YIJIEBOJOPOJHOIO paauKaa.
OCOOCHHOCTH CBOHCTB MYpaBbUHOW KHUCIOTHL. [IOHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOKHBIX 3(upax. MHoOrooOpasue kKapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX M apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JIMKApOOHOBBIX KUCJIOT, TMIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBUTeNnu BBICIINX
KapOOHOBBIX KHCJIOT: CT€AapUHOBAs, MaJbMUTUHOBAS, OJICMHOBAS, JUHOJLEBAS,
JIuHONeHo8ast KUCIOThL. CrocoObl MOJTyuYeHUs! U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnbie >¢upsl. ['omonornueckuii psin, oOmas (opmyna, u3omMepus
HOMEHKJIaTypa. DU3NYECKUE U XUMHUUYECKHUE CBOWCTBA: THAPOJIM3 B KHUCIOW U
IIEJIOYHON CpeELE.

XKupsi. Ctpoenue, puznyeckre 1 XMMUYECKHE CBOHCTBA KUPOB: THIPOJIU3 B
KHACTIONH M WENovHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKAIIMX OCTATKH
HEMPEACTbHBIX KUPHBIX KUCIOT. YKUPBI B IPUPOE.

Mpbi1a KaK COJIM BBICHIMX KaPOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Knaccupukanus yrineBoaoB (MOHO-, A1-
W nojucaxapubl). MoHOcaxapuabl: TJHOKO3a, (PyKTO3a, TajlakTo3a, pudo3a,
ne30kcuprOo3a. OU3NYECKUE CBOWCTBA M HAXOXKACHHE B mpuponae. DOTOCHHTES.
XUMUYECKUE CBONCTBA INIFOKO3bI: PEAKIIMHU C yUYACTHEM CHMPTOBBIX U AJIbJCTUAHOM
IpyII, COMPTOBOE M MOJOYHOKUCIOE OposkeHue. [IpMMEHEHuE TOKO3bl, €€
3HAUEHUE B JKM3HEIECATEIIBHOCTH Opranusma. Jlucaxapuapl: caxapo3a, MajlbTo3a U
JaKTo3a. BoccTaHaBIMBAKOIIKAE W HEBOCCTAHABIMBAKOIIME AUCaxapuabl. [ uaponus
aucaxapuaoB. Haxoxknenue B mpupojie u npumenenue. [lonucaxapuapl: kpaxman,
IJIMKOTEH W Leuroio3a. CTpoeHWE MakpOMOJEKYJ Kpaxmana, [JIMKOT€HAa |
HeIoa03el. - OrU3nMueckne CBOMCTBA KpaxMaia W LEJUIFOJIO3bl.  XHMHYECKUE
CBOMCTBA KpaxMalia: THUAPOJIA3, KAYCCTBEHHAS PEaKUs C UOAOM. XHUMHUYECKUE
CBOMCTBA LIEJUTFOJIO3bl: THIPOJIN3, TOAyYeHUe 3PUPOB LEIUTION03bL. [loHsATHE 00
WCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIH MIENK).



OKCINEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIUECTB M WX NPEBPALLCHMUIA:
PacTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE STUJIOBOTO CIIMPTA B AIBACTUI HA PACKAIEHHON MEIHOM IPOBOJIOKE,
OKHMCJICHUE 3THJIOBOTO CHHMPTA AMXPOMATOM Kajaus (BO3MOXKHO HMCHOIb30BAHHUE
BUJICOMATEPHATIOB), KAUYECTBEHHBIC PEAKUMU HA QIBJACTHIBI (C THUAPOKCHAOM
mmammuHcepeOpa(l) w  ruapokemaom  memu(ll)), peakums rmMnepuHa
ruapokcuaoMm meau(ll), xumuueckne CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJCHCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom menu(ll), B3ammoneicTeue
Kpaxmayia ¢ MOJ0M, PELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CHUpTel U
(denonb, «KapOoHOBBIE KNCTOTHL. CIOKHBIE 3(PUPBD?.

A3oTcoaepxaime OpraHu4ecKue CoeAHHEHHs.

AMUPHBI — OPraHAYECKHE MPOU3BOAHBIE aMmmuaka. Kiaccu(pukanys aMUHOB:
ai(paTHUeCKUe W ApPOMATHYECKUE, TEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIE.
Crpoenue MoJiekysa, odumas (Gopmysia, U30MepuUs, HOMEHKIIATypa U (PU3HUYECKUE
CBOMCTBA. XMMHMUYECKOE CBOMCTBA aM(PATHUECKUX AMUHOB. OCHOBHBIE CBOMCTBA,
AJIKWIMPOBAHUAE, B3aUMOACHCTBHAE NEPBUYHBIX AMHHOB C A30THUCTONM KHUCIIOTOM.
Conu aKuIIaMMOHUSL.

AHWAIIMH — TPEACTABUTENIL AMHUHOB apoOMarndeckoro psga. CrpoeHue
aHWIMHA. B3auMHO€E BIUSHUE TPYIIT aTOMOB B MOJIEKYJIE aHWJIMHA. OCOOEHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadyecTBEHHbIE peakuuu Ha aHWwidH. CrnocoObl
NOJlyYEHUsT M MPUMEHEHHE anupaThiyecknx amMuHOB. [loydeHHWe aHWIMHA W3
HUTPOOEH301a.

AMHHOKUCIIOTEL. HoMeHKknaTypa u nzomepusi. OTaenbHbIE TPEACTABUTENN (-
AMUHOKMCIIOT:  TJIMUMH, aaHuH. OU3MYECKHe CBOMCTBA  AMUHOKMCIIOT.
XAMUYECKUE CBOWCTBA AMHUHOKMCIOT Kak aM(OTEPHBIX  OPraHuYeCKhX
COCIMHEHMH, peakuuss MOJUKOHACHCAUMK, OOpa30oBaHWE TMENTUIHOW CBSI3H.
buonornueckoe 3HaUeHUE aMUHOKHACTIOT. CUHTE3 M TUAPOJIA3 NENTUIOB.

benku Kak nmpupoaHble MONMMEPBL. llepBUYHAs, BTOpUYHAS W TPETUYHAS
CTPyKTypa O€nkoB. XMUMHWYECKME CBOHCTBA OCEIKOB. THAPOJSM3, ACHATYpalus,
KAUECTBEHHBIC PEAKIIMK HA OCITKH.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIUECTB M WX NPEBPALLCHMUIA:
pacTBOpeHHE OEIIKOB B BOJE, JACHATypauusi OCIIKOB NMPH HArpEBaHWM, LIBETHHIC
peakuyu Ha OCJNKM, PpEHICHWE OKCIEPUMEHTAIBHBIX 337a4 MO TEMam
«A30TCOIEpKAILME ~ OpPraHuvyecKkue  coeauHeHus»  u «PacmoszHaBaHue
OPraHAYECKUX COCIUHECHUIY.

BbicokoMouieKyIsipHbIE COeIHHEHUSI.

OCHOBHBIE TOHATHAS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUNA: MOHOMED,
MOJIAMEP, CTPYKTYPHOE 3BEHO, CTEMEHD MOIUMEPU3ALNHU, CPEAHISA MOJICKYJIIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIAMHEHUN —
NOJTUMEPH3ALIMS A TOJMKOHACHCALIUS.

[TonumepHble Marepuanbl.  [lnactMaccbl  (NMTOMMATWIEH, TOJMIPOINHUJIEH,
NOJUBUHWIXJIOPUA, TMOJUCTAPOJ, TOJAMETHIMETAKPHIAT, MOJIUKApOOHATHI,
NOJIMATUIIEHTEPEeTANIAT). YTUIH3AIMs U NEPepadOTKa TIACTHUKA.

OnacTOMEPSI: HAaTYpPaJIbHBII ~ Kay4ykK, CUHTETUUECKUE  KayudyKH
(OyTamMeHOBBIH, XJIOPONPEHOBBI, M30TPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTtypaibHBIE (XJIONOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
alETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAPOH U JIABCAH ).

[Tonumepbl CHEIUATBHOTO HA3HAYCHUS (Teduion, KeBJap,
ANEKTPONPOBOAAIIMIE MOTUMEPHI, OHOpa3IaracMbIe OJTUMEPBHI).

OKCNEPUMEHTATILHBIE METOABl M3YUEHMs] BEIIECTB M MX MPEBPAILECHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3amady 1o TeMme «Pacmo3naBanue
IJIACTMACC U BOJIOKOH.

Pacu€TtHbie 3anauu.

Haxoxxaenne MOJEKyJIIpHOW (POPMYIBl OPraHUYECKOTO COCIMHEHUS TIO
MAacCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE
MOJICKYJIApHON  (POPMYJIbI  OPraHWYECKOr0 COCAMHEHUsS MO0 Macce (00BEMY)
OPOAYKTOB CrOpPaHMs, MO KOJIMYECTBY BEIIECTBA (Macce, 00BbEMY) MPOAYKTOB
peaKlMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOpMYJibI
OPraHAYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB WM COCOOOB
NOJTyYEHUS, OMPEICIICHAE NOJIA BBIXOJA MPOAYKTA PEAKIHMUA OT TEOPETHYECKH
BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUEHUHU OPraHMYECKOW XUMUK B
10 kiacce OCYLIECTBIISIETCS YEPE3 HCIOJNb30BAHME Kak OOIIMX E€CTECTBEHHO-
HAYYHbIX TMOHATUN, TaK M TMOHSATHHA, OPUHATBIX B OTICTBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO1u1Ke ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyYHbIA (PAaKT, TUIIOTE3A,
TEOpHsl, 3aKOH, aHaju3, CUHTE3, Kiaccuukanus, HaOIIOACHUE, W3MEPCHHUE,
SKCIEPUMEHT, MOJIENb, MOJCTUPOBAHUE.

duszuka:. Marepusi, aroM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKHIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperatHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BEIIMUYMUHBI, €AMHUIBI U3MEPEHUS, CKOPOCTb, SHEPIHUs,
Macca.

buonorus: KjeTka, OpraHuM3Mm, DSKOCHCTEMa, Ouocdepa, MeTad0IU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpoQHBIA THUN MHUTAHUS, OpPOKEHUE,






Knaccuukauus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHATIBHBIC
HA3BaHUS OTJAEIBHBIX MTPEACTABUTENCH HEOPTaHUUECKUX BEILECTB.

Knaccuukanms XuMUYECKUX PEaklMii B HEOPraHMYECKOH W OPraHuYeCcKOn
XUMUHU. 3aKOH COXPAHEHUS MACChHI BEIIECTB, 3aKOH COXPAHCHHUS U MPEBPALLECHUS
SHEPruM MPU XUMHAYECKUX peakuusax. TemnoBble 3PPEKTh XUMHUUECKAX PEAKLIUAN.
TEepPMOXUMUAYECKHAE YPABHEHUSI.

CKOpOCTh XMMHUYECKOH Peaklmu, €€ 3aBUCUMOCTh OT Pa3iM4YHbIX (PaKTOPOB.
['oMoreHHbBIe ¥ rETEPOTeHHBIE peaky. KaTalin3 1 KaTaau3aTopsl.

OOpatuMbie U HEOOpaTUMBIEC PEAKIIUU. XUMUUYECKOE paBHOBecHe. KoHcTaHTa
XUMUYECKOTO paBHOBECUsA. DAKTOPBI, BIMSAIOIIME HA TOIOKEHUE XUMHUYECKOTO
PaBHOBECHUS: TEMIIEPATYPA, NABJICHUE U KOHLEHTPALMH BEILECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

OnekrponuTuyeckas auccounanus. CWiibHblE W cha0ble  3JIEKTPOJIUTHL
Crenenp puccommanmu. Cpena BOAHBIX PaCTBOPOB. KUCIOTHAs, HEWTpanbHas,
uienioyHas. Bomopoansiii mokazarens (pH) pactBopa. ['maponus coneii. Peaknum
MOHHOTO OOMEHA.

OKHCIIUTENBEHO-BOCCTAHOBUATENIBHBIE  peakumu.  CTENEHb  OKUCIICHMS.
OxkuciMTens ¥ BOCCTAHOBUTEN. [Ipomeccel OKHUCIEHMS W BOCCTAHOBJICHMS.
BaxHelnme OKHCIUTENM W BOCCTAHOBUTENHM. METOH 3IEKTPOHHOro OanaHca.
DJEKTPOJIA3 PaCTBOPOB U PACIIIAaBOB BELLIECTB.

OKCIEPUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M WX NPEBPALLCHMUIA:
pasnoKeHue IMepOKCHAa BOAOPOJA B NPUCYTCTBHM Karajau3aropa, MOJIEIU
KPUCTAUIMYECKHUX PEIIETOK, MPOBEACHAE PEAKIMI HOHHOTO OOMEHA, ONPEACIICHUE
Cpenbl PAacTBOPOB C TOMOLIBK) HMHIMKATOPOB, M3YUYECHHE BIIASHUS PA3NMYHBIX
(pakTOPOB HA CKOPOCTh XMMHYECKOH pEaKUMd M TOJOKEHUE XUMUYECKOTO
pPaBHOBECHSI.

Heoprannyeckasi Xumusi.

[TonoxxeHue HeMmetaioB B [IepHOAMYECKOM  CHUCTEME  XMMHUUYECKHX
anemeHToB J[.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHUs MX aroMoB. dusnueckue
CBOICTBA HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
(dbocdopa u yrieposa).

Bonopon. Tlonydyenue, (PU3NMUECKUE W XUMHUUYECKHE CBOMCTBA. PEAKIMM C
METa/NIAMM M HEMETAJUIAaMW, BOCCTAHOBMTENIBHBIE  CBOMCTBA. [ MApWAbL
TOIUIMBHBIE JIIEMEHTBHI.

["anmorensl. Haxoxknenue B mpupoje, cnocoObl MONyYEHUs, (PU3NUYECKUE U
XUMHAYECKHE CBOWCTBA. [ aloreHOBOAOPOABI. BakHeENIINEe KUCIOPOACOACPIKALLINE
COCIMHEHMSI TAJIOTEHOB. JIabOpaTopHBIE W MPOMBILUICHHBIE CIOCOOBI MOTYYEHUS
raJIoreHoB. [ [puMEHEHNE TAION€HOB U UX COCIMHEHUN.



Kucnopon, o30H. JlabopaTtopHble M MPOMBIILJIEHHBIE CHOCOOBI MOJyYEHUS
kuciopoaa. duU3MUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI ¥ IEPOKCUIBL.

Cepa. HaxoxnaeHue B mOpupoae, CmocoObl MOJYYCHUS, (PU3UYECKUE W
xumudeckue cBoiictBa. CepoBogopon, cyibduasl. Oxcun cepbi(I1V), okcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX COJU. OCOOEHHOCTH CBOWCTB
cepHOM KUCIOTHL. [IpuMeHeHre cephl U €€ COe TUHEHUH.

Azor. Haxoxnenue B mpupoae, CnocoObl TONy4YeHUs, (PHU3MYECKHE W
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIBL. OKCUIBI a30Ta. A30TUCTas U a30THAS
KHACTOTBI ¥ UX conu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL [IpuMeHeHrE a30Ta
U €T0 COCAMHECHUN. A30THBIE YIOOPEHHSI.

docdop. HaxoxneHwe B mnpupone, cnocoObl MONMY4YEHUs, (PU3HMUYECCKUE U
xumudeckue cpoiictBa. Dochuasl u pochun. Oxcuawsl pocdopa, pochopHas
kucyiota u €€ conu. [lpumenenue ¢ochopa v ero coeauHeHud. DochopHbIe
yAOOPEHHUS.

Yrnepoa, HaxoXACHWE B NOpupojae. AJUTOTPONHBIE  MOJU(UKAIUW.
duznueckue M XMMHUYECKME CBOMCTBA TPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepoaoMm. Okcua yrepona(ll), oxeun yranepona(IV), yronbHas kuciora u €€
conu. AKTUBUPOBAHHBIM yroiib, aacopOuus. Dysuiepensl, rpadeH, yriepoaHbie
HAHOTPYOKH. [IpuMeHEeHnE MPOCTHIX BEUIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CHOCOObl MOMy4YeHMs, (PU3MUYECKUE U
xuMuyeckue cBoiictBa. Okcua kpemHusi(I1V), kpemMHHEBas KHUCIOTa, CUIMKATHI.
[TpuMeHeHE KPEMHHUS U €10 coeMHEeHui. CTEKIT0, €ro MOyYEHUE, BUbI CTEKIIA.

[TonosxeHune MetaioB B [lepuoanueckoil cuCTEMEe XUMHUYECKUX SJIEMEHTOB.
OcOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX O000JIOYEK aTOMOB MeETaioB. OO0ume
¢uznueckue cBoiicTBa METa/UIOB. [IpUMEHEHHE METAJIOB B ObITY M TEXHUKE.
CrnnaBsl METAIIOB.

DJEKTPOXUMUYECKUM  psifi  HanpsbkeHuid  metaiioB.  OOmme  crnocoObl

NOJTyYEHUS METAJIJIOB: THIPOMETAILTY PrHs, NUPOMETAILTYPIHysl,
anekrpoMetatyprus. [loHsatne o xkoppo3um metauioB. CrnocoObl 3aIUTHL OT
KOPPO3UH.

OOwas xapaktepuctuka MeTanoB IA-rpynmsl [lepuonnyeckoil cucTemsl
XUMHYECKAX JJIEeMEHTOB. Harpuii w kammii: mnonydyeHue, (Qu3nUeckue W
XUMHYECKHE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BELIECTB U UX COEAUHEHU.

OOwmas xapakrepuctuka mMetauioB I[A-rpynnel [lepuoandeckoil cucTemsl
XUMHYECKAX OJJIEMEHTOB. MarHuii W KalbUWi: MNOJNyYeHUe, (U3HYECKHUE U
XUMHAYECKHE CBOMCTBA, NPUMEHEHWE IPOCTHIX BEIIECTB M HX COCAUHEHWMA.
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUS!.



ANIOMUHUI: ONTy4YeHUE, PU3NUECKHE U XUMUYECKAE CBOKWCTBA, MPUMEHECHHE
OPOCTOrO BEIIECTBA W €ro COCIAMHEHW. AMQOTEpPHBIE CBOWCTBA OKCHIA M
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI AJITFOMUHUS.

OOwmast xapakTepucTHka MeTamioB noOouHblx mnoarpynn  (b-rpymm)
[TeproaMUECKON CUCTEMBI XUMHYECKUX AIEMEHTOB.

OU3NYECKUE U XMMUYECKHE CBOMCTBA XpPOMA U €ro COeAMHEHU. OKCUIBL U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U IUXpOMATHI, MX
OKHUCJIUTEINIbHBIE CBOMCTBA. [1o/yueHne U MPUMEHEHUE XPOMa.

OuU3NYECKUEe W XUMHUYECKHE CBOMCTBA MAapraHua W €ro COCAMHECHWM.
Baxueitiume coequnenuss Mapranna(ll), wmapranna(IV), wapranna(VI) w
mapranua( VII). [lepmanranar kanusi, €ro OKMCIMTENBHBIE CBOWCTBA.

OU3NYECKHE U XMMUYECKHAE CBOMCTBA JKENe3a U €ro CoOeAMHEHUA. OKCUBI,
ruapokcupl U conu keneza(ll) u xenesa(Ill). [TonyueHne u npuMeHEHHE Kene3a
M €r0 CIUIABOB.

OU3NYECKUE U XMMHAYECKHE CBOMCTBA MEIU U €€ coeauHeHuil. [lonyuenue u
MPUMEHEHUE MEIU U €€ COCIMHEHUM.

[mHk: mnonyuyeHwe, (QU3NYECKUE M XHUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCUJIA U TMAPOKCUIA HUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne
UHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTAIBHBIE METOAbl M3YYECHMs BEIUECTB M WX NPEBPALLCHMUIA:
U3y4eHUe 0OpaslloB HEMETAJIJIOB, FOPEHHE cepbl, gocdopa, keine3a, MarHus B
KHCIIOPOJE, W3YYECHHME KOJUIEKIMM «MeTaibl M CIUIaBbD), B3aWMOJCHCTBHE
HICJTIOYHBIX U IIEI0YHO3EMENBHBIX METAIOB € BOJON (BO3MOXKHO MCIOJIB30BAHUE
BUJICOMATEPHATIOB), B3aUMOJCHCTBHAE LIMHKA W JKEJIe3a ¢ PacTBOpaMU KHUCIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMA HA HEOPTaHUYECKUE AaHUOHBI, KATHOH BOJOPOJA
M KATHMOHbl META/UIOB, B3aUMOJCHCTBUE THAPOKCUIAOB AIKOMWUHUS M LIMHKA C
pacTBOpPaMH KMCJIOT M WICJIOYEH, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a1a4 M0 TeMam
«[anorennry, «Cepa u €€ cCOeaMHEHHSD», «A30T U (Pochop M MX COCAMHCHHSD,
«MeTannel MIaBHBIX TOATPYNIY, «MeTamibl MOOOYHBIX MOATPYIIY.

XUMHS U KU3Hb.

Pone xumum B 00€CieUEHNN yCTORYMBOTO Pa3BUTHsI YeoBeUeCcTBa. [loHsTHE
O HAY4YHbIX METOJAX I[IO3HAHWUS W METOAOJOTMMA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NPUHLIKIIBI OPraHU3aliil XUMUYECKOTO TPOU3BOACTBA. [ [POMBIIIIIEHHBIE
CHocOOBI MOMYYCHHS BAKHEHIIMX BEIICCTB (HA MPUMEPE MPOU3BOACTBA AMMHUAKA,
CEPHOM KMCHOTHL, MeTaHoJ1a). [IpoMbInUIeHHBIE CIOCOOBI MOMYYEHUST METAIIJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAKOIIEH CPEAbl U €ro IMOCIECACTBUS.
Ponb xumun B 00€CTIEUEHNHN SHEPTETUYECKON OE30MACHOCTH.

XumMuss #  3A0poBbE 4elioBeka. JlexkapcTBeHHBIE cpeacTBa. llpaBuna
MCITOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB. Ponbe XUMKUK B Pa3BUTUU MEIULUHBIL.



XWMUsl TIUIIK. OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE 100aBKU. Ponbk xumun B
00€eCEYeHNN NUILEBOH O€30MaCHOCTH.

Kocmernueckne w mapgpromepHeie cpeactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCMOJIb30BAHUS TPENaparoB OBITOBOW XWUMHHM B TOBCEIHEBHOM
YKU3HH.

XuMUsL B CTPOMTENIbCTBE. BAKHEHIIAE CTPOUTENBHBIE MAarepralibl (LIEMEHT,
OETOH).

XuMUs B CENBCKOM X03siicTBE. OPraHUYeCKUE U MUHEPAIIbHBIC YA0OPEHUS.

CoOBpeMEHHBIE KOHCTPYKIMOHHBIE MATEpPUaibl, KPACKH, CTEKIIO, KEPAMMKA.
Marepuais! U1 SIEKTPOHUKHA. HaHOTEXHOIOTHH.

Pacu€TtHbie 3anauu.

Pacuétsl: Maccel BemiecTBa Wil 00bEMA ra3oB MO U3BECTHOMY KOJHMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKLMM BEILECTB,
Macchl (00bEMA, KOIMYECTBA BEHIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3
BEUICCTB MMEET MPUMECH, Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTa
peakumu, €Clii OJHO M3 BELIECTB JAHO B BHUJAE pPacTBOpPA C ONPEACIIEHHON
MacCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW [OJM W MOJISIPHOM
KOHLIEHTPAlM¥ BELIECTBA B PACTBOPE, AOIM BbIXOJAA MPOAYKTA PEAKLUMU OT
TEOPETHUYECKU BO3MOKHOTO.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss  MEXKNPEIMETHBIX  CBS3¢H MpuW  HM3ydyeHUM OOWed u
HEOPraHMYeCKOl XUMHUM B 11 Kjacce OCYyLIECTBISIETCS YEPE3 UCIIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHATHI, TaK W MOHITHIA, TPUHITHIX B OTACIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOwmme ecTeCTBEHHO-HAYYHbIC IOHATUS: SIBJICHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOPHs, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(UKaIUs, NEPUOAUYHOCTh, HAOIIOICHUE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITb, MOJCTUPOBAHME.

du3nka: Marepus, MHKPOMHP, MAKPOMHUpP, aTOM, 3JIEKTPOH, NPOTOH,
HEHUTPOH, MOH, U30TOMNBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUI YPOBEHD,
BEUICCTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE BEIISCTBA, WACABHBIA ra3,
(pU3NYECKUE BEIIMUNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3M, skocucTema, ouocdepa, MeTadoInu3M, MaKpo-
Y MHAKPOJJIEMEHTBI, OCTIK!, KUPBI, YTTIEBOABI, HYKICHHOBBIE KHCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadus: MUHEpPaABI, TOPHBIE MOPOABI, OJIE3HbIE UCKOMAEMBIE, TOILTUBO,
pPECYpCHI.

TEeXHONMOTUsA: XMMUAYECKAS MPOMBILIIEHHOCTb, METALUTYPrusi, CTPOUTEIBHBIC
MaTepUallbl, CEIIbCKOXO3AWCTBEHHOE MPOU3BOACTBO, NMUIIEBAs MPOMBILIUICHHOCTD,
(apMaLeBTHUECKAS MTPOMBILUIEHHOCTb, ITPOU3BOICTBO KOCMETHYECKUX



penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MATE€PHAIOB, JJIEKTPOHHAS
MIPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XMMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

B cooTBeTCTBHM € CUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEAMETA «XHMHUS» HA YPOBHE CPEIHErO
o0mero o0pa3oBaHMsl BBIJCICHBI  CICAYIOMIME COCTABJISIFOIIME. OCO3HAHUE
OOyYarOIIUMHUCS POCCUHCKON T'PaKIAHCKOW MACHTHYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTUBALIMA K
OOy4YEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYAMOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOLIECTBE TNpaBUJIAMU M HOPMaMHM TIOBEICHUS, HAIM4UE
PABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI, CTIOCOOHOCTh CTABUTH LIEJIA U CTPOUTH
YKU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE ~ pPE3yNbTATBl OCBOCHMS MpeAMeTa «XUMHs»  OTPAKAKOT
C()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TNPAKTHYECKON NEATEIBHOCTH
o0yyaromuxcs B MPOLECce pealn3aniu 00pa3oBaTeIbHON ACSITETbHOCTH.

JIMYHOCTHBIE ~ pE3yJIbTaThl OCBOCHMS MPEAMETa «XHUMHS»  OTPaKarOT
C()OPMUPOBAHHOCTh OMBITA TO3HABATEILHOM M MPAKTHYECKON NEATENBHOCTH
oOy4Jaronmxcsi B MPOLECCe peann3anud 00pa3oBaTeIbHONW JEATECILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUsl 00YYAOIMIMMHUCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00SI3aHHOCTEH,
YBKCHHSI K 3aKOHY ¥ MIPABONOPSIKY;

OPEJICTABICHUAS O COLMAJIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUU
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX W TO3HABATEILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKUAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HAMEPEHUs, JIOTHKY |
apPryMEHTHI IPYTUX NP aHAIHM3€E PA3JIMYHbIX BHIOB YUEOHOM NEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

LEHHOCTHOTO OTHOWIEHWUST K HWCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBCHHON XUMUH,

YBOKCHHs K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM W IMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOMIOJCHUH, KPOMOTJIMBBIX  SKCIEPUMEHTATBHBIX  MOMCKOB,
NOCTOSTHHOTO TPYJa YYEHBIX U TPAKTHKOB,



WUHTEPECA M T03HABATCIBHBIX MOTHUBOB B TOJYYEHHUM M MOCIECIYIOLIEM
aHaJM3e MHPOpPMALMKA O MEPEAOBBIX TOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHWBATh CUTYAlMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSIMH,
Y IPUHAMATH OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TOCTYNKH CBOMX TOBAPMILEH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBUI
NOCTYIKOB,

4) popmMupoBaHUSA KyJbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOBOro M 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOroficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
ITIOBCEAHEBHOM KU3HU, B TPYIOBOW JAEATEIILHOCTH,

NOHAMAHWS 1EHHOCTM TPAaBHJ WHAWBHIYAJILHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHOTPeOICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHMS ),

S) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYyrHX BHAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIb),

MHTEPECA K MPAKTUYECKOMY M3YUYEHHIO MPOPECCHI pa3IMvHOro poaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYJa U Pe3yJbTaraM TPYAOBO# AEATENBHOCTH,

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIbHOH TpPacKTOpHUU
oOpazoBanusi, Oyaymed Npoeccuu W pealn3alud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SK0JIOTHYECKOTr0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOr0 OTHOLIEHUS K NPHUPOJAE KAK HMCTOYHHKY
CYILLECTBOBAHMS KM3HHU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX NPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHAE TPUPOIHOM M COLIMATBHON CPEIbI,



OCO3HAHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTHKEHUH XUMHH IS
PELICHNS BOIIPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIIBE30BAHNS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPEed OKPYKArOLIEH
NPUPOAHON CpEeaEe, YMEHHsI MPOTHO3UPOBATH HEOJArOMPHUSATHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS HPEANPUHAMAEMBIX IEHCTBUI U IPEAOTBPALIATE WX,

HAINYHS PA3BUTOrO YKOJIOTHYECKOTO MBILUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTIBITA JNEATEIIBHOCTH SKOJIOTHYECKON HaNPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJCOJOTHUU
xemopoouu,

7) UEHHOCTH HAYYHOI0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOWIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUsl COCHU(PUKA XWMHHA KaK HayKH, OCO3HaHWs €& poju B
(OpPMHUPOBAHUU PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3J@HUM IEJOCTHOTO
OPEICTABICHUs 00 OKPYXaroLIeM MHUPE KaKk O €AMHCTBE MPUPOJBI M YEIOBEKA, B
MO3HAHWUW TMPUPOJHBIX 3aKOHOMEPHOCTEM W pemEHUU MpodJieM COXPAHCHUS
MIPAPOJTHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XWMHMH JJIi  COBPEMEHHOM
UUBAIM3AIAA. B €€ TYMAHUCTHYECKOW HAMPABICHHOCTH W BAXKHOM POJHA B
CO37aHMM HOBOW Oa3bl MAaTepUAJILHON KYJbTYPhl, B PEHIECHUU TOOATBHBIX
npoOJeM YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPrETHUECKOM,
MUIIEBON M DKOJIOTMYECKOU O€30MacHOCTH, B PA3BUTUHA MEIUIIMHBI, 00E€CICUYEHUN
YCIIOBHI YCHEMIHOTO TPYAA U 3KOJOTUYECKH KOM(POPTHON >KA3HU KaXKIOTO 4YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH. TIOHUMAHUs CYIIHOCTH METOIO0B
MO3HAHUSI, UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJTy4acMbI€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUH OKPY>KarOIIero Mupa u
MPOUCXOISIINAX B HEM U3MECHECHHIA, YMEHUS JIeJIaTh 00OCHOBAHHBIE 3aKTFOYCHUS HA
OCHOBE HAy4HbIX (DAKTOB W MMEIONMXCS JAHHBIX C LEIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTH CAMOCTOSITENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
pelIeHHs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

MHTEpPECA K ITO3HAHUIO, UCCIIEI0BATEIIBLCKOM AEATENLHOCTH,

FOTOBHOCTH W CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUID W
caMm000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUH [0 XWUMUU B
COOTBETCTBHUHM C KU3HECHHBIMH MOTPEOHOCTIAMH,

MHTEPECa K 0COOCHHOCTSM TPyJa B Pa3IMUHbIX cepax mpodhecCHOHATBbHON
JNEATENBHOCTH.



METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIbTaThl OCBOEHUS MPOTrPAMMBI M0 XMMHAW HA YPOBHE
cpeaHero o01ero o0pa3oBaHus BKIOYAKOT:

3HaUMMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUUIUITMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHS, OTPa)KAFOLIUE
LEJIOCTHOCTh HAYYHOHW KapTUHBI MHUpa W CHEIMPUKY METONOB TMO3HAHWUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHLMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE),

YHHUBEPCATIbHBIC YUYeOHBIC NEHCTBUS (IO3HABATENIbHBIE, KOMMYHUKATUBHBIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBanue (YHKLIMOHATIBHOM
I'PaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMHN O0YYarOMIMXCS,
CHOCOOHOCTB oOyyaromuxcst MCIOJIb30BATh OCBOCHHBIC

MEXIACUUIUIMHAPHBIC, MAPOBO33PCHUYECKUE 3HAHUS M YHHUBEPCAJIbHBIC YUYCOHBIC
JEUCTBHS B ITIO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMeTHBIE Pe3YyAbTaThl OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PErYJISTUBHBIMA
JEUCTBUASIMH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

1) 6Ga3oBbIC JTOTHYCCKHE NCIHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMpOBaTh M AKTyAIM3UPOBaTh  MPOOJEMY,
paccMmarpuBarh €€ BCECTOPOHHE,

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAaThl ACITEIBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJb30BaTh NPHA OCBOCHWM 3HAHWK NPHEMBI JIOTUYECKOTO MBILIUICHUS:
BBIICTISAT XAPAKTCPHBIC MPU3HAKK MOHITHNA M yCTAHABIMBATH WX B3aUMOCBS3b,
UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM Ui KJIAaCCH(PUKALMK BEIICCTB H
XAMWYECKUX PEAKLINIL,

YCTAHABIIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXKIY HM3y4YacMbIMH
SIBIICHUSIMM,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIAYKTHBHBIE, ACIAYKTHUBHBIC, IIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SABJICHUSX, (POPMYJIMPOBATH BHIBOBI M 3aKITFOUEHUS,

OPUMEHATH B MPOLIECCE MO3HAHUS HMCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE ) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEACTABICHHS — XUMHYECKUAN
3HAK (CUMBOJI) DJIEMEHTA, XUMHYeCKas (HOpMysia, YpPAaBHEHHUE XUMWUYECKOMN



pPEAKIMM — MPH PEIIECHUM YYE€OHBIX MO3HABATEIBHBIX W TMPAKTUYECKUX 3a1ad,
NPUMEHATHh HA3BAHHBIE MOJACIIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBIX BEUICCTB U XMMHUYECKAX PEAKLIUAN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJ0OB HAYYHOI'O TMO3HAHWS BEHIECTB M XUMHYECKHX
peaKIunif;

(opMyUpPOBaTh LENH U 33]1a4H1 UCCIIEN0BAHUS, HCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BbICKA3bIBAEMBIX CYKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IJIAHUPOBAHUST W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3yJsbTar, (OpMYyIUpOBATH
0000LIEHHS W BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O TPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIENOBATENIbCKOW W MPOEKTHOM
JESATEILHOCTH, TPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOUCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(pOpManmum (HAY4HO-
NOMYJISIpHAsE JTUTEpaTypa XHMHUYECKOTO COJCP)KAHWS, CIOPABOYHBIC IMOCOOMS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB H (QOpM
PEICTABICHNUS, KPUTUYECKH OLICHUBATh eé JOCTOBEPHOCTH "
HENPOTUBOPEUYUBOCTB,

(opMyUpoBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOJBI MPH MOUCKE W
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJMHEHHS YYEOHBIX 3a1ady
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpadpuKh, AUarpaMmbl, TAOIHIIBI, PUCYHKH W IPYTHE),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
XUMHYECKOH MHQPOPMAUMEN: TNPUMEHATh MEXKNPEAMETHBIE ((PU3NUYECKUE W
MaTEMATHYECKUE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBHATY PBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBHS:



3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CY>KAaeMOit TEMBI B XOJ€ A1aora U/ ujim
JMCKYCCHH, BBICKA3bIBaTh WU, (POPMYIUPOBATH CBOM MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TPEUIOKEHHOM 33124,

BBICTYyIIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
MOJTYUYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM MTPH BBITTOJIHEHUHT
XUMHYECKOTO SKCIEPUMEHTA, MPAKTHUECKONH paldOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui yueOHOro mpoekTa, U GopMyaMpoBaTh BHIBOIBI
Mo pe3yjbTaraM MPOBEACHHBIX MCCIEAOBAHWN MyTEM COTJIacOBaHUs TO3MIWN B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC JCHCTBHS:

CaMOCTOSITENIBHO TIJIAHUPOBATH W OCYIIECTBJIATH CBOK) TO3HABATEJIBHYIO
NESATENBHOCTD, ONpENeNsas €€ LEeNM W 3a1a4d, KOHTPOJIMPOBATE M N0 MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIFOPUTM  ACHCTBHIA TMpPU
BBITIOJTHEHMHA Y4E€OHBIX W MCCIICAOBATEIbCKAX 337a4, BbIOMpaTh Haubosee
3¢ deKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHST HOBBIX 3HAHHWNA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX,

OCYILLIECTBIIATh CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE cCamMoaHaliv3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHI

[TpeaMeTHbIE Pe3yabTaThl OCBOCHUS MTPOrPaMMBI TIO XUMUHU Ha YIyOa&EHHOM
YPOBHE Ha YPOBHE CPEIHEro oOHIEro oOpa3oBaHUs BKIKOYAKOT CHECHU(UUYECKUE
JUTs y4eOHOTO MpeaMeTa « XUMHUs»y HaydHbIC 3HaHUS, YMEHUS U CTIOCOObI IeHCTBUi
10 OCBOCHHUIO, MHTEPIPETAIIMN U MPeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIHLHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHWMs M MPUMEHEHHWIO 3HAHWW B PA3UYHBIX YIEOHBIX
CUTYaIUsAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe MO0 XUMHUHU TIPEAMETHBIE Pe3yJbTaThl MPEACTaBICHBI 1O Tojam
U3yYCHUS.

10 KUIACC

[IpenMeTHBIC  pE3YJIBTATBI  OCBOCHUS Kypca «OpraHuveckas XAMUS»
OTPaXKaroT:

c(hOPMHUPOBAHHOCTL MPEJACTABICHUI: O MECT€ WM 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECIECYEHUH YCTOWYMBOTO
Pa3BUTHSI YEJOBEUYECTBA B PEIICHUM MPOOJIEM SKOJOTUYECKON, SHEPrETUUYECKON 1



NUIICBOH O€30MaCHOCTH, B PAa3BUTHH MEAWLMHBI, CO3JAHUM HOBBIX MAaTCpHAJIOB,
HOBBIX WUCTOYHUKOB SHEPIUH, B obecneyeHnn PALHOHATBHOTO
OPUPOJIONOIB30BAHUS, B (POPMUPOBAHUM MUPOBO33PEHUS M OOWIECH KyJIBTYpPbI
YeJIOBEKA, A TaKXKE JSKOJOTMYECKM OOOCHOBAHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO U IPUPOIHOM cpene;

BJIAJICHUE  CHUCTEMON  XMMHUYECKHMX  3HAHWA, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAOIINE TOHITHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U SJICKTPOHHAS
o0Ooyouka aroma, S-, p-, d-aTOMHbIE OpPOMTAIA, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, TruOpuAu3anus AarOMHBIX OpOWTanei, WOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBINA CKENET, PyHKIMOHAIbHAS
Ipynna, paadkail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKPAIIEHHBIC,
CKEJIETHBIE), HM30MEPHUSl CTPYKTYpPHAas M TPOCTPAHCTBEHHAs (T€OMETPUYECKAS,
ONTUYECKAs), W3OMEPBI, TOMOJIOTMYECKWWA PsA, TOMOJIOTH, YIJIEBOJAOPOMBI,
KHACTIOPOZI- M a30TCOACPKAIIME OPraHWYECKUE COCIUHEHHSI, MOHOMED, TMOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS, TEOPHM, 3aKOHBI
(mepupommuecknii 3akon JI. WM. MenpaeneeBa, T€OpHsl CTPOCHHS OPraHUYECKHX
BeniecTB A. M. ByTnepoBa, 3aKOH COXPAaHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
W TPEBPALICHUS DHEPrUM NOPA XUMUYECKMX PEAKIUAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECCKUI S3bIK XUMHUHM, MUPOBO33PEHUCCKUE 3HAHMS, JIEXKAIIUE B OCHOBE
NOHWMAHWS TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUI, MPEACTABICHUS
0 MEXaHU3MAX XUMHYECKHX PpEaKUWd, TEPMOAMHAMHYECKAX W KHHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMs, O B3AUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHBINA 3 dekTsl, opreHTanTsl [ u I pona);
(haKTOIOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBE, MOJYYEHWHM M OE30MACHOM
WCIOJb30BAHNN BAKHEHUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOH
NESATEIbHOCTA ~ YEJIOBEKA, OOIMX  HAyYHBIX  NPUHOMOAX  XHUMHYECKOTO
POM3BOJCTBA (HA MPUMEPE MPOM3BOACTBA METAHOA, MEPEPA0OTKH HEPTH);

Cc()OPMUPOBAHHOCTh YMEHMI: BBISABIATH XAPAKTCPHBIC NMPHU3HAKK TOHSTHH,
YCTAHABIIMBATBUX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS MPH
OIMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHNYECKUX COCTUHEHMIA,

c()OPMUPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsl COCTABIICHUS MOJICKYJISIPHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (JOPMYIT OPraHUYECKUAX
BELICCTB,

COCTaBJISITh YPABHCHUSI XUMHUYECKAX PEAKIMH M PACKPBIBATH UX CYIIHOCTB:
OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMI  MOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOIO OajlaHca ATUX peakuuil, peakuuii HOHHOro OOMEHa NyTéEM
COCTaBJIEHUS X TIOJHBIX U COKPAIEHHBIX MOHHBIX YPABHEHUH;



W3rOTaBJIMBATh MOJEIH MOJIEKYJl OPraHUYECKUX BEIIECTB I WILTIOCTPALAN
WX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOPMHUPOBAHHOCTh YMEHWIA: YCTAHABJIMBATh MPUHAUICKHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTAaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COCIMHEHWH, JaBaTb MM HA3BaHWUs 10 CUCTEMATHYECKOHN
HoMmeHknarype (IUPAC) u mpuBOIUTH TPUBHAIBHBIC HA3BaHUS IS OTACIBbHBIX
NPEICTABUTENICH OPraHUYECKUX BEIICCTB (3TUJIEH, ALCTHJIEH, TOMYOJI, TIHMLCPHUH,
ATWJICHIJIMKONb, (EHON, (OpMaNbACTUA, AUETAIbACTH, AUETOH, MYpPaBbHHAs
KHCJIOTA, YKCYCHAsi KUCJIOTa, CTEAPUHOBAsA, OJIEMHOBAS, NAJIBMATUHOBAS KUCIIOTHI,
[JIAIWH, ajlaHuH, MaJibTo3a, (PPYKTO3a, aHWIMH, JUBUHWI, U30MPEH, XJIOPOMPEH,
CTHPOJI U APYTHE),

c(hOPMUPOBAHHOCTHL YMEHUS ONPEACIAATh BHJ XWUMHUYECKOW CBSI3U B
OPraHUYECKUX COCIMHCHUSIX (KOBAJICHTHAs W WOHHAS CBs3b, OG- W T-CBS3b,
BOJIOPOJIHAS CBSI3b),

c(hOPMUPOBAHHOCThL YMEHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
opraHnyeckux BemectB A. M. BytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUICCTB OT MX COCTABA U CTPOCHHSI,

COPMUPOBAHHOCTh ~ YMEHHH  XapakTEpPHU30BaThb  COCTaB, CTPOCHUE,
¢usnyeckue W XUMHUYECKHE CBOMCTBA THMHMYHBIX MPEACTABUTENCH Ppa3IuYHBIX
KJIACCOB OPraHUYECKUX BEIICCTB. ATKAHOB, HUKIOAIKAHOB, aJIKEHOB, aJIKAIUCHOB,
JIKWHOB, apOMAaTHYECKHX YIJIEBOJOPOJAOB, CIHPTOB, IBJICTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOCTUHEHUIN 1
AMUHOB, AMHWHOKHCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, JAHM- M TMOJIACAXAPUIOB),
WUTFOCTPUPOBATh ~ TEHETUYECKYID  CBS3b  MEXAY  HHMM  yYPaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIUNA € WMCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOPMUPOBAHHOCThL YMEHHMS TOATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHU4YEeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H ), B3AUMHOIO BJIMSIHUS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOPMHUPOBAHHOCTh YMEHHSI XapPaKTEPU30BATh UCTOUYHUKH YTJICBOJOPOAHOTO
Chipbst  (HE(Th, TPUPOAHBIA Tra3, Yrojib), CHOCOOBI €ro MnepepadoTKu U
MPAKTUYECKOE TPUMEHEHUE TPOYKTOB NEPEPAOOTKH;

c(hOPMUPOBAHHOCTH BJIAJICHUS CUCTEMOH 3HAHWI O €CTECTBEHHO-HAYYHBIX
METOJAX MO3HAHMs — HAONFOJCHUHN, U3MEPEHUH, MOJCIHMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM ) U YMEHMSI IPUMEHSTh 3TH 3HAHUS,

c(hOPMUPOBAHHOCTH YMEHHUS TPUMEHSTHOCHOBHBIE OTIEPAIIMHA MBICIATEIBLHOM
JEATENBHOCTA — aHAJIU3 W CHHTE3, CpPaBHEHUE, O0O0OUIEHUE, CUCTEMATU3AIIMIO,



BBISIBIICHUE NIPAYMHHO-CIICACTBEHHBIX CBI3EH — I U3YUYECHUSI CBOMCTB BEILIECTB U
XAMUYECKUX PEAKLINIA,

c()OPMUPOBAHHOCTh YMEHMIA: BBISBIIATH B3AMMOCBSA3b XUMUYECKUX 3HAHHUNA C
MOHATUSAMU W TIPEICTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0onee OCO3HAHHOIO MOHWUMAHHs CYLIHOCTH MAaTePUAIBHOIO E€OMHCTBA MUPA,
UCIOJb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHM s OOBSCHEHUS U
IIPOTHO3UPOBAHUS SBJICHUI, UMEIOIUX €CTECTBEHHO-HAYYHYIO TPUPOAY;

C()OPMUPOBAHHOCTh YMCHHW. MPOBOJWTH PacCU€Thl MO XUMHUYECKUM
(dopMysiaM ¥ YpaBHEHUSIM XHUMHUYECKUX PEAKLMN C UCTIOIB30BAHUEM (DU3NUYECKUX
BEIMYMH (Macca, OOBEM Tra30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOLIMX
BEILECTBA C KOJMMYECTBEHHOW CTOPOHBI. PACUYETHI MO HAXOKACHUID XUMHUYECKON
(OpMyJIbl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJSIM XHUMHUYECKUX BJIEMEHTOB,
OPOAYKTAaM CrOpPaHMs, MJIOTHOCTH ra3000Pa3HBIX BEIIECTB,

c(OPMUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLICHUBATH
C TMO3WUMHA  DKOJIOTMYECKOH  OE€30MacHOCTH  MOCHEACTBUSL  OBITOBOW M
MPOU3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM ¢ mepepadoTKoi
BEILECTB, MCIOJIB30BATHIIONYYEHHBIC 3HAHUS IS NIPUHATHAS TPAMOTHBIX PELICHUI
npoOJiEM B CUTYalMsIX, CBSI3AHHBIX C XUMUEI;

Cc()OPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATH M MPOBOJIUTH
XUMHYECKANA 3KCIEPUMEHT (TMOJYYEHUE M M3YUYECHHUE CBOHCTB OPraHMYECKHX
BEILIECTB, KAYECTBEHHBIC PEAKUMM VYITIEBOAOPOAOB PA3MYHBIX KJIACCOB M
KHCJIOPOACOAEPIKAIIMX OPraHUYECKUX BEILECTB, PELICHUE JSKCIEPUMEHTATBHBIX
3aa4 N0 PACMO3HABAHWIO OPraHMYECKWX BEIIECTB) C COOMIOJEHUEM MPABUII
Oe3omacHOro oOpalleHust ¢ BEIIECTBAMU W Ja0OPATOPHBIM 00OpPYAOBAHUEM,
(GopMynupoBaTh LENb MCCICIOBAHMS, MPEACTABIATh B PANIMUYHONA  Qopme
PE3YyJIBTATHI SKCIIEPUMEHTA, AHATM3UPOBATH ¥ OLICHUBATH UX TOCTOBEPHOCTE,

c()OPMUPOBAHHOCTh YMEHUIA:

coOJII01aTh MPaBWIa SKOJIOTMYECKH [EIeCO00pa3HOro MOBEACHUS B OBITY W
TPYJOBON JEATEIIBHOCTH B LENSAX COXPAHEHUS CBOETO 310POBBbS, OKPYXKAKOLIEH
MPUPOIHON CPEIBI U JOCTHXKEHUS €€ YCTOWUMBOIO PA3BUTHS,

OCO3HABAThb OMNACHOCTb TOKCHMYECKOTO JEHCTBUS HA S>KUBBIC OPraHU3MBI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMBICH nokaszaress [1/1K;

aHAJIM3APOBATh LEIECOO0PA3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
NPOMBILIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMHUPOBAHHOCTh YMEHWH: OCYIICCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMHYECKOH MH(OPMALMU B PA3JIMYHBIX UCTOYHUKAX (HAYYHAS U Y4eOHO-HAYyYHAS
JUTEpPaTypa, CPEeICTBA MacCOBOM nHpopManun, MHTEPHET U APYTUE), KPUTHYECKA
AHAJIM3APOBATh XMMUYECKYIO MH(POPMALUIO, IEpepadaTbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MOCTABJICHHOH YUe€OHOU 3a1a4eid.



11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOCHUS Kypca «OOmias u HeopraHudeckas
XUMUSD» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEJICTABJICHUNA. O MaTepUANbHOM E€IUHCTBE MUpa,
3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHWI MPUPOJBLI, O MECTE W 3HAYCHUHU
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECIEUYEHUH YCTOWYMBOTO
Pa3BUTHS, B PEIICHUM MNPOOJIEM 3KOJOTMYECKON, SHEPreTUUYECCKOW M MUILECBOMH
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAHMM HOBBIX MaTEPHAIOB, HOBBIX
WUCTOYHUKOB BHEPIHM, B OOECHEYCHUM PAlMOHAIBHOIO MPHUPOJOINOJIB30BAHUS, B
(OpPMHUPOBAHUM MHPOBO33PECHUSI M OOWIEH KyJIbTYypbl YEJIOBEKA, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOIO OTHOIICHHWS K CBOEMY 3J0POBbIO M MPUPOJAHOM
cpenc,

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHMX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAOIINE TIOHATHST — XUMWYECKUHA DJIEMEHT, aroM, SIIpO aroma,
M30TOMBIL, ANCKTPOHHAS 000JI0UKa aroma, s-, p-, d-aToMHbIe OpOUTaIu, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alvs aTOMHBIX OpOWTANCH, WOH,
MOJICKYJIa, BaJIECHTHOCTh, JJICKTPOOTPULATEILHOCTh, CTEMEHb  OKUCJECHUS,
XUMUYECKass CBs3b (KOBAJICHTHAsl, WOHHAS, METAUIMYECKas, BOJOPOIHAS),
KPUCTAUTMUECKAs PEMIETKA, XUMUYECKas PEaKius, PpacTBOP, JJICKTPOIUTHI,
HEAJICKTPOJUTHL,  AJICKTPOJUTHYECKAs JUCCOLMALIMS, CTEMNECHb JUCCOIMAINN,
BOJOPOJHBIA MOKA3aTellb, OKHCIWTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(PQeKT
XUMUYECKOH PEAKIIMH, CKOPOCTh XMMHUYECKOM peakiuy, XUMHYECKOE PABHOBECHE;,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOJIMTHUUYECCKOW AMCCONMALMU, TEPUOINUYECKUNA
3akoH J[.M. MenaeneeBa, 3aKOH COXPaHEHUs MACChl BELIECTB, 3AKOH COXPAHCHUS U
MPEBPAICHUAS SHEPTUUA TPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIECTB, 3aKOH JCUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUNA SI3bIK
XUMUHW, MHPOBO33PCHUECKHE 3HAHWS, JICKAME B OCHOBE MOHUMAaHUS
OPUYAHHOCTA M CHUCTEMHOCTH  XUMHWYECKUX  SIBJICHWM,  COBPEMECHHBIE
MPEACTABIICHUAS] O CTPOCHWM BEIIECTBA HAa ATOMHOM, WOHHO-MOJIEKYJISIPHOM W
HAJMOJICKYJISPHOM YPOBHSX, MPEACTABJICHUS O MEXAHM3Max XUMHUUYECKUX
peakuuidi, TEPMOJAMHAMMYECCKMX M  KHHETHYECKMX 3aKOHOMEPHOCTSIX  HX
MPOTECKAHUS, 0 XMMUYECKOM PABHOBECHM, PACTBOPAX M JAMCHECPCHBIX CHUCTEMAX;
(haKTOJIOTMYECKUE CBEJICHHUS O CBOWCTBAX, COCTABE, MOJYYCHUM M OE€30MaCHOM
UCIOJIb30BAHUU BAKHEHIINX HEOPraHWYECKUX BEIICCTB B OBITY M MPAKTHYECKON
JEATENBHOCTA  4YEJIOBEKa, OOUMX  HAy4YHbIX MPUHIOUANAX  XUMHUYECKOTO
MPOU3BOJICTRA,;

c(hOPMHUPOBAHHOCTh YMEHMIL: BBISBISATH XAPAKTEPHBIE MPU3HAKW TMOHSITHMA,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MUCMOJb30BaTh COOTBETCTBYIOLIUE MOHITHS MPU
ONMHUCAHUK HEOPTAaHMYECKUX BEIIECCTB U UX MPEBPALLCHUIA;



Cc()OPMUPOBAHHOCTh YMEHHMS HKCIOJIB30BATh XMUMHUYECKYK) CHMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHSI OMPEACIIATh BAICHTHOCTD M CTEMCHb OKUCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOH CBs3HM (KOBAJICHTHAS,
WOHHAsA, METAJUIMYECKas, BOAOPOAHAs), THUN KPUCTALIMYECKOW PEIIETKA
KOHKPETHOTO BEILECTBA,

c()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOWCTB BEIIECTB OT
BUJA XUMHWYECKOW CBS3M W THIMA KPUCTAUIMYECKOH PpEmIETKH, OOMEHHBIA W
JOHOPHO-AKICNITOPHBIA MEXaHNU3MbI 00OPAa30BAHUS KOBAJICHTHOM CBSI3H,

C()OPMUPOBAHHOCTh ~ YMEHMIA:  KJIaCCU(PMUMPOBATH.  HEOPraHUYECKUE
BELICCTBA M0 UX COCTABY, XUMUYECKUE PEAKLIMHA M0 PA3TMYHBIM MTPU3HAKAM (YHACTY
W COCTAaBY PEarvpyrolIMX BELIECTB, TEIUIOBOMY 3PQPEKTY PEAKLUH, U3MEHEHUIO
CTCIICHEH OKHCIIEHUS BJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO Katajim3aropa |
JAPYTUE); CaMOCTOATENBHO BEIOMPATh OCHOBAHUS W KPUTEPUM JUT KJacCU(PUKALUU
M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIIUIA,

c()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBIC MEPHUOIUUYECKOTO 3aKOHa /.
H. Menaeneesa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIY IO, OOBICHUTEIIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHUE
arTOMOB M HMOHOB XHUMWYECKHUX OJJIEMEHTOB [EPBOrO—YETBEPTOrO MEPUOIOB
[lepuoanyeckoit  cucremsr K. MenaeneeBa,  UCHONB3YS  TOHITUSA
«IHEPTETUYECKUE YPOBHUY, «IHEPrETUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YXKIEHHOE SHEPrETUYECKHE COCTOSHUS aroMay,
OOBSACHATH3aKOHOMEPHOCTA M3MECHEHHSI CBOWCTB XMMHYECKHX JJIEMEHTOB U WX
coeAuHeHni 1o mnepuogaM u rpynnam Ilepuommueckoi cucremsl [ W.
MenpeneeBa, BaJ€HTHBIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh YMEHHWIA:  XapakTepH30BaTb (ONUCHIBATH)  OOMIME
XUMHAYECKHE  CBOMCTBA  BEIUECTB  PA3jMYHBIX  KJIACCOB,  MOATBEP)KIATH
CYILLIECTBOBAHUE T€HETHYECKON CBSA3M MEXAY HEOPraHMYECKUMHU BELIECTBAMH C
ITOMOIIBIO YPABHEHUI COOTBETCTBYIOMINX XUMUYECKUX PEAKIINIA,

C()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH  CYLIHOCTH.  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMNA MOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO OayiaHca
ATUX PEaKUWi;, peakuuii MOHHOrO OOMEHA IMyTEM COCTABJICHUS WX TOJHBIX U
COKPAIIEHHBIX  HMOHHBIX  YPaBHEHWW,  peakuMil  THAPOIW3a;,  PEaKui
KOMIUIEKCO00Opa30BaHusl (Ha NTPUMEPE THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHHS ),



C()OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMUYECKUX PEAKIMA C YU4ETOM MX SHEPreTUUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUS CKOPOCTH XMMHUYECKOW PEAKIMM B 3aBUCMMOCTH OT Pa3JIMUHbIX
(haKTOPOB, a TAKKE XaPAKTEP CMEIIEHUS XUMUYECKOTO PABHOBECHUSI O] BIUSTHUEM
BHEIIHUX Bo3AciicTuid (mpuHumi Jle [larense);,

C()OPMUPOBAHHOCTh YMEHUS XAPAKTEPH30BATh XUMHUYECKUE PEaKLIUH,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO TMOMYYEHHUS CEPHOM KHCIIOTBI, aMMHaKa,
o0lMe HayyHble NPUHLMIBI XUMUYECKMX MNPOU3BOJACTB, LENECO00PA3HOCTh
NPUMEHEHUS] HEOPraHUYECKUX BELIECTB B MPOMBIILUIEHHOCTH U B OBITY C TOUYKU
3pEHUsi COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHWA O METOJAaX HAYYHOIO
NO3HAHMS SIBJICHUWA NOPHUPOAbI — HAOIIOJCHUE, W3MEPECHUE, MOJCIUPOBAHHE,
AKCHEPUMEHT (PEaTbHbIN U MBICIIEHHBIH ), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATh 3T 3HAHUS TP IKCIIEPUMEHTAIBHOM MCCIIEIOBAaHUU BELIECTB
U s OOBACHEHHS XUMHUUECKUX SIBJICHUHM, HMMEIOIIUX MECTO B TPUPOAE,
NPAKTUYECKOMN ACATENBHOCTH YETOBEKA U B IOBCEAHEBHOM KU3HU,

Cc(OPMHUPOBAHHOCTb YMEHHMSI BBISBJISATH B3aUMOCBS3b XUMUYECKUX 3HAHUM C
MNOHSATUSIMA U TPEACTABICHUSMHU JPYTMX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JUIs
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIIBHOTO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUYETHI. C HCHOJB30BAHUEM
NOHSATHI «MaccoBas J0Jis BELIECTBA B PACTBOPE» U «MOJISIpHAs KOHILICHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
Wi 00BEMY OHOIO M3 YYACTBYIOIIMX B PEAKIMH BELIECCTB, TEILIOBOTO 3 eKTa
PEAKIMK;, 3HAYEHUS BOJOPOJHOIO MOKA3aTeNsl PACTBOPOB KUCIOT M INEIOYEH €
W3BECTHOM CTENEHBIO JUCCOLMAIIMKM;, MacChl (00BEMA, KOIMYECTBA BEIIECTBA)
OPOAYKTA PEAKLMH, €CIH OJHO M3 MCXOTHBIX BEIIECTB JAHO B BHJE PACTBOPA C
ONMPENECIEHHON MaCCOBOM /T0JICH PacCTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(MMEeT MPUMECH), IO0JIM BBIXOAA MPOAYKTa PEaKUMH, OOBEMHBIX OTHOLICHWI
ra3os,;

c()OPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IJIAHUPOBAThH M MPOBOJIUTH
XUMHYECKAA  JKCIIEPUMEHT  (MPOBEACHHUE  pPEaKUMid  MOHHOrO  OOMEHA,
NOJATBEPXKIECHUE KQUECTBEHHOTO COCTABA HEOPraHWYECKUX BEIIECTB, ONPEACIICHUE
Cpelbl PACTBOPOB BEUICCTB € TMOMOINBIKD WHAMKATOPOB, W3YYECHHE BIUSHUS
pa3nuuHbBIX  (PAKTOPOB HA  CKOPOCTh XMMHYECKOH  pPEaKklMH, PpEIICHUE
DKCHEPUMEHTAJBHBIX 3a1ad mo Temam «Mertamibly U «Hemerams»y) ¢
coOnroIcHrEM TTpaBuiT 0€30MacHOro oOpallleHusl ¢ BEUIECTBAMH U J1a00PATOPHBIM
obopynoBanueM, (popMyaupoBaTh 1EAb HUCCICAOBAHMS, NPEACTABNIATH B
pa3NUuHOi (PopMe pe3ysIbTaThl 3KCIEPUMEHTA, AHAIM3UPOBATH W OLICHUBATBHX
JOCTOBEPHOCTB;



c(OPMUPOBAHHOCTH YMEHUI: COOJIFOAATH MTPaBUJIa NOJIb30BAHUS XUMHUUECKOH
nocyoil u n1adoparopHbiM O0OpYJOBaHWEM, OOpalICHWS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIMSMU TIO BBIMOJHCHHUIO JIA0OPATOPHBIX XUMUYECKHUX
OTBITOB, JKOJIOTMYECKH UEIECOOOPA3HOr0 TMOBEACHHUS B OBITY M TPYHOBOM
JEATENBHOCTA B LENSIX COXPAHEHUS CBOETO 30POBbs, OKPYKAKOWIEH NPUPOIHON
Cpeabl W JOCTHXKEHWS €€ YCTOWYMBOrO PA3BHUTHS, OCO3HABATH OMACHOCTh
TOKCUYECKOTO JICHCTBUS HA >KUBBIC OPraHU3MbI ONMPEACIEHHBIX HEOPraHUYECKUX
BEULIECTB, MOHUMAas cMbIC nmokasarens [1K;

c(hOPMHUPOBAHHOCThL YMEHUWH: OCYIIECCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMUYECKOH MH(OpPMAIINKN B PA3TUYHBIX UCTOYHUKAX (Hay4YHasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeaCTBA MacCOBOM MHpopManuu, MHTEPHET U APYTUE), KPUTHUECKA
AHAM3UPOBATBXUMHYECKYI0 MH(OPMALIMIO, MepepadaThiBaTheé U UCMOJIb30BATHB
COOTBETCTBUM C IMOCTABJCHHOUN YUeOHOM 3a1aueii.
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