PabGouasi nporpamma no yuye0HOMy npeameTty «XuMusa» (yriry0JeHHbIH
YPOBEHD)

@enepanpHas pabodas mporpaMma M0 Y4eOHOMY MpeaMery «XHUMHsD)
(yrnyOneHHbld  ypoBeHb) (mpeameTHas  obnacth  «EcTecTBEeHHO-HAy4YHBIE
IpeaMETh») (Jlaiee COOTBETCTBEHHO - MPOrpaMMa IO XUMHUH, XHUMHsI) BKIIOYACT
coliepkaHre OOy4eHHs, IUTAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHHS IMPOrpamMMbl IO
XUMUH.

COILEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA
Teopernyeckue 0CHOBbI OPraHUYECKON XUMUM.

IIpenmer W 3HAYEHHWE  OPraHUYECKOW  XWMHUHU, IMPEIACTABIECHHUE O
MHOT000pa3uu OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIjepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHBIE BO3MOXHOCTM aToMma yIJepoja. XHUMHUYECKas CBS3b B
OPTraHMYECKUX COCIWHCHUSX. [HWIBI THOPWUIAM3AMM AaTOMHBIX OpOUTaNeH
yraeposia. Mexann3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3M (OOMEHHBIN M JOHOPHO-
aKIenTopHbIN). TuMbl NEpPEeKphIBAaHUS aTOMHBIX OpOUTalNeld, O©- U T-CBSI3U.
OnunapHas, n[BOMHast U TpoiHas cBs3b. CrocoObl pa3pbiBa CBsI3el B MOJEKYyJIax
oprannyeckux BemiecTB. [loHstTe o cBOOOAHOM paauKane, HyKJIeopuie Hu
anexTpodue.

Teopust crpoeHuss opraHuyeckux coeauHeHnii A.M. byrtiepoBa wu
COBPEMEHHBIE ITPEACTABIECHUS O CTPYKTYpPE MOJEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OPraHWUYECKUX COeauHEHWH. MOoNeKkyaspHble W  CTPYKTYpHBIE  (POPMYJIBL.
CtpykTypHble GOpMyJbl pa3jUYHBIX BHUAOB: pa3BEPHyTass, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl u30oMeEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3DPEKTHl B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUHN (MHIYyKTHUBHBIM
1 ME30MEPHBIA dPPEKThI).

[IpencraBnenne o kinaccupukanuu opraHudeckux BemiecTB. [loHsTHE O
¢dbynkunoHanbHoM rpymnme. ['omonorus. ['omonornyeckue psaasl. CuctemaTuyeckas
HoMeHKkIaTypa opranudeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUs
OTAEJBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KJaccu(UKAIUs OpPraHuyYecKux peakiuuid. OKHUCIUTETHHO-
BOCCTAHOBUTENIbHBIE PEAKLIUA B OPraHUYECKOW XUMUHU.

ODKCNIEPUMEHTAIBHBIE METOJIBl M3YYCHHUS BEIIECTB W WX MPEBPALLCHUMN:
O3HAKOMJICHHE C O0Opa3llaMu OpPraHWYECKUX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, OIIBITHI 110 IPEBPALICHUI) OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU



(nnaBneHue, OOyTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BELIECTB.

YrieBoaopoasl.

Aunkansbl. ["'omosiorudeckuil psii ankaHoB, oOuas Gpopmyna, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, SP -
ruOpuan3anns aToMHBIX opOuTaneit yriepoaa, o-cBsizb. Du3HUECKUE CBOMCTBA
AJIKAHOB.

XUMHYECKHE CBOWMCTBA AQJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPU3ALNH,
JNETUAPUPOBAHMS, IUKIN3ALNK, TUPOJIN3a, KpeKuHra, ropenusd. [Ipeacrasienue o
MEXaHNU3ME PEAKINil paIMKaJIbHOIO 3aMEILECHHUS.

Haxoxnaenue B npupojae. CriocoObl MoTydeHHs] U TPUMEHEHHUE aJIKAaHOB.

Huknoankanel. O0mas popMyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIONPONAH, UIUKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAH, IMKJIOTEKCaH) HMUKJIOadkaHoB. CrocoObl MOJyYeHUs |
MIPUMEHEHUE ITUKJIOATIKAHOB.

Aunkenbl. ['omonoruueckuii psij ankeHoB, oOmias Gopmyina, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ ajJKEHOB, Sp’-
ruOpuau3anus aTOMHBIX opOutanedt yriepona, o- U n-cBa3u. CTpyKTypHas u
reomeTpudeckas (IHUC-TpaHC-) u3oMmepusi. DU3MYECKUE CBOMCTBAa aJKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS, 3aMEIICHUSI B O-MOJIOKEHHE
IIpA JIBOMHOM CBS3M, NOJuUMepu3anuu U okucieHus. [IpaBuiio MapkoBHUKOBA.
KauecTBeHHbIe peakiuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUs U MPUMEHEHHE
AJIKEHOB.

Ankaauensl. Knaccudukanus aikaaueHOB (CONPSKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUS M XUMHUYECKUX CBOWMCTB
CONpsDKEHHBIX  nueHoB, 1,2- wu  1,4-npucoegunenue. Ilonumepuszanus
conpsiKEHHBIX TUeHOB. CrIocoObI MOTYyUYECHHS U TPUMEHECHHE JIKAIUEHOB.

Ankunbl. ['oMonoruueckuid psij ankuHOB, 0011as GopmyJsia, HOMEHKIATypa U
M30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aIKUHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckne CBOWCTBA AJIKUHOB.
XUMHUYECKUE  CBOMCTBA:  peakIMu  NPUCOCAWHEHUS,  JUMEpU3alud U
TpuMepu3anuu, okuciaeHus. KucioTHele CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBs3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBs3b. CITOCOOBI OTydeHHUS
U IPUMEHEHUE AJIKUHOB.

ApomaTuyecKkue YrieBoJ0opoJbl (apeHbl). ['oMonoruueckuil psij apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30a. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B OEH30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJIHOM paJuKalie, peakiuu NPUCOCAUMHEHUS, OKHUCJIECHHWE TOMOJIOTOB



oenzona. I[lpencraBienne 00 OPUSHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PpaTUKaIOB, KapOOKCHUIIBLHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonumepusanus crupona. CnocoObl moayyeHus u
IIPUMEHEHUE aPOMAaTUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsii ra3. [lonmyTHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadotku. CriocoObl nepepaboTKku HepTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYECKUil), pUGOPMUHT, MUPOIU3.
[TponyxTsl nepepabOTKU HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHHE TaIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIEHHs] TaloTeéHa Ha THAPOKCOrpYyNIy, HUTPOrpyNny, UaHOTPYIIILY,
amuHorpynmy. /JleficTBHe Ha TaJIOT€HNIPOM3BOJHBIE BOAHOIO M CIHUPTOBOTO
pactBopa 1IE€nouyu. B3ammopaeicTBUe OUralioreHajJKaHOB C MAarHUEM M IIMHKOM.
[TonsiTne 0 METAJUIOOPTaHUYECKUX COECIUHEHMUSAX. Hcnonp3oBanne
raJIOTEHIPOU3BOJHBIX YTJIEBOAOPOJOB B OBITY, TEXHUKE W NPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUMN:
n3yyeHue (U3MYECKUX CBOWMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTD), KAU€CTBEHHBIX
peakuuii yrieBoJOpOJOB Pa3IUYHbIX KIAcCOB (0OeclBeYMBaHUE OPOMHON WU
MOJHOW BOJBI, pacTBOpa IE€pMaHraHaTa KajWs, B3aUMOJCHCTBUE AaLIETHIIECHA C
aMMUayHbIM pacTBOopoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE OSTUJIIEHA U
M3Y4YEHUE €ro CBOWCTB, O3HaKomieHHe ¢ KouiekuusaMu «Hedtb» n «Yromey», c
oOpa3ljamMy IJIacTMacc, KaydyyKOB M pE3UHbI, MOJEIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB U rajOr€HIPOU3BOAHBIX YIIIEBOJIOPOIOB.

Kuciopoaconepxaiiue oprannieckue coeuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJekya (Ha Mpumepe
METaHOJIa W JTaHojda). ['omonormueckuii psma, obmas Qopmyna, u3oMepwus,
HOMEHKJaTypa U kiaccudukanus. Dusznueckue CBONCTBA  MpeAeNbHBIX
OJIHOATOMHBIX CHHUPTOB. BojopoaHble CBA3UM MEXAYy MOJIEKYJaMU CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKUMH 3aMELIEHUs, JerujapaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIOTaMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. JIeficTBUE 3TaHOIa U METaHOJa
Ha opranu3M uenoBeka. CrocoObl MOJMy4YeHUs M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupsl, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3UUECKUX U
XUMUYECKUX CBOMCTB.



MHOroaToMHbl€ CHUPTHI — 3TWJICHIVIMKOJIb W TIUUEepUH. PU3NYECKHe U
XUMHUYECKUE CBOMCTBA: PEAKLUHU 3AMEILEHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMM KHUCIOTAMM, KAayeCTBEHHAs peaKIus Ha MHOI0ATOMHBIE
cnupthl. lIpencraBieHne o MeXaHM3ME peakUUid HYKICOPUIBHOTO 3aMElICHUS.
JleiictBue Ha opraHu3M ueioBeka. CnocoObl TMOJNy4YeHHS U TPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYJNbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIIBI U
O0eH3osbHOrO sAnapa. dusnueckue cBoiicTBa (eHoma. OCOOEHHOCTH XMMHUYECKUX
cBoiicTB (enona. KavectBennsie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crioco0b! osryueHust U npuMeHeHne Genona. @eHonapopManbaeruiias cMoa.

KapOonuiibHblE COETMHEHUS] — aIbAETU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMoJIOruuecKkre psiibl aabIeruIoB U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa albACTUIOB U
KETOHOB. XHMMHMYECKHE  CBOWCTBAa  alNbJETMJOB UM  KETOHOB:  pEaKIHH
npucoenuuenus. OKHUCIeHNEe albJEeTUI0B, KAUeCTBEHHbIE PEaKIMU Ha aJlbJIeTUIbI.
CriocoObl OJTy4YEeHHs M IPUMEHEHHE albJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KApOOHOBBIX KUCIOT. MI30Mepus u HoMeHkIaTypa. Puznueckue cBocTBa
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuus STepuuKanM, peakUud C YyYacTHEM YIJIEBOJAOPOJHOrO pajHKaa.
OcoOeHHOCTH CBOMCTB MYypaBbMHOM KHUCIOTBL. lloHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HENPEIENbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BHICIINX
KapOOHOBBIX KHCJIOT: CTEApUHOBAs, NAJIbMUTUHOBAs, OJICMHOBAs, JUHONEEAS,
JuHoNen08as KUcnoTbl. CocoObl MOTyUYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omonornueckuili pan, obOuas ¢opmysna, U30MEpUs U
HOMEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOIIN3 B
KHCJION U 1IesIouHoM cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKH
HEIPEAENbHBIX JKUPHBIX KUCIOT. JKHUpBI B IpupoIe.

MBpBUT4 Kak COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaoB (MOHO-, AU-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupuoo3a. du3ndeckue CBOMCTBA M HaxXoxJaeHue B mpupoje. dorocuHTes.
XVMMHYECKHE CBOMCTBA IJIIOKO3BL: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U aJIbJETHIHON
Ipynn, CHUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue ToKo3bl, €€



3HAYEHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuapl: caxapos3a, MajibT03a U
JaKkTo3a. BoccTaHaBiIMBaroIKe U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
JIMKOTEH W Henoiio3a. CTpoeHne MakpOMOJEKYJ KpaxMalia, TJIMKOT€HA |
HeJuTroNo3bl.  PU3MUYECKHME CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaYECTBEHHAs PEakiusi ¢ HMOAOM. XUMUYECKHUE
CBOMCTBa IEJUTIOJIO3bI: THAPOJIN3, ToyueHue 3¢GupoB 1eoo3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHs] BEHIECTB M WX MpEeBpallCHUMN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJETU] HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCIIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IMOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTtel U
benonby, «KapoonoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0TcoaepiKalme OpraHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEepPBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenne moiiekyn, oOmas (Gopmysia, u30Mepusi, HOMEHKIATypa U (PuU3nYecKue
cBOlcTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHa. B3anMHOE BIMSHUE TPYIINT aTOMOB B MoJIeKyJie aHwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBbIE peakivu Ha aHWIMH. CrocoObl
MOJIYYeHUS] M TpUMEHEeHHe anudarudeckux amMuHOB. [lomydeHwe aHwiIMHA U3
HUTPOOEH30I1A.

AmuHokucnotel. Homenknatypa u uzomepusa. OTiebHbIE PEICTABUTENH -
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3MYecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOHMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTaHUYECKHX
COCIMHEHUM, peakius TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 NENTHIOB.

benkn kak mnpupoaHble nonuMmepsl. llepBuuHas, BTOpHUYHAS W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OEJIKOB: TUAPOIHN3, JICHATYpAaIus,
KaueCTBEHHBIE PEAKIUU Ha OCIKH.



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OEJIKOB MPH HArpeBaHWU, I[BETHHIC
peakiuu Ha O€JKW, pelIeHHe JKCIEPUMEHTAIbHBIX 3ajlad [0 TeMaM
«A30Tcoaepkalue  OpraHuyeckue  coeauHeHus» U «Pacno3HaBaHue
OPraHUYECKUX COCIUHCHUI.

BbicokoMouteky isipHbIe COeTUHEHMS.

OCHOBHBIC TOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSA MOJEKYISpHAS
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPDHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tonumepubie wmatepuansl. [lmactmacchl (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TOJTUCTUPON, MOJMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noyidTUIeHTepedTanar). Y Tunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamMeHOBBIM, XJIOPOMPEHOBBIN, U30MPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIEKTPOIPOBOIAIIME MOJUMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEHIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekymaspHod (GOpMysbl OPraHMYECKOTO0 COCIMHEHHS II0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOSIIMX B €ro COCTaB, HaXOXJACHHUE
MOJIEKYJISIpHON  (POpMYJIbI OPraHMYECKOro COeAuHEHUs] 1Mo macce (00BEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYITbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUs], ONpENeJIEHUE JOJHM BbIXOJA MNPOAYKTa PEaKUMH OT TEOPETHUYECKH
BO3MOYKHOTO.

MexnpeaMeTHbIEe CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK M TOHSTUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIW3, CHUHTE3, KiIacCUpUKalus, HAOIIOJACHHE, HW3MEPEHUE,
OKCIIEPUMEHT, MOJIENb, MOJICTHPOBAHHE.

®dwuszmka: Marepus, aroM, DOSJIEKTPOH, NPOTOH, HEHUTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIeCTBa, (DM3MUECKHUE BEIWYUHBI, C€IUHUIIBI W3MEPEHHS, CKOPOCTh, DHEPIHs,
Mmacca.

buonorusi: kierka, opraHusM, 3KOcuUcTeMa, Ouochepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII MUTaHUSA, OpOXKEHUE,
dboTtocuHTE3, IbIXaHWE, OENKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble HCKOMAaeMble, TOTLTUBO.

TexHonorusi: mnHIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMS,
MOIOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAS N HEOPTAHUYECKASA XUMUSA

Teopernyeckune 0CHOBBI XUMHUM.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3otonsl. CTpoeHue
AJNIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccudpukanus XuMHU4ecKX 3J€MEHTOB (S-, p-,
d-, f-anmementhl). PacnpeneneHue 5SIEKTPOHOB MO aTOMHBIM — OpOUTANISIM.
DJeKTpOHHbIE KOHPUTYPALIUA aTOMOB 3JIEMEHTOB MEPBOr0—4YETBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30Y>KI€HHOM COCTOSIHUM, 3JEKTPOHHbIE KOH(MUTYpallud HOHOB.
DIIEKTPOOTPULATEIIHBHOCTD.

Ilepnognueckuii 3akoH U Ilepmoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsA3b mepuoanyeckoro 3akoHa u Ilepuoguyeckoil cucteMbl
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CIOXHBIX BELIECTB MO TIpynnaM U [epuojaM. 3HAdYeHHE
nepuoanueckoro 3akoHa J[.M. Menneneesa.

XuMHUYecKasi CBA3b. Buapl XMMHYECKOW CBSI3U: KOBAJIEHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIA M
JOHOPHO-AKIENTOPHBINA. DHEPrus U JuinHa CcBsA3U. [[0JIIpHOCTD, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOM cBs3u. KparHeie cBsizu. BopoponaHas CBs3b.
MeKMONEeKyJIIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCT, M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3IJIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha MPUMEPE COETMHEHMI
AJIEMEHTOB BTOPOTO MEPUOJA).



[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKcooOpa3oBaTeb, JIMTaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
IToHsTHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO — CTPOE€HUSA.  [HIbI
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbix cucremax. MctuHHbie pactBopsl. [IpencraBinenue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAXEHUS KOHIEHTPALUU PAaCTBOPOB:
MaccoBasi JOJIs BEHIECTBA B PACTBOPE, MOJIIPHAs KOHUEHTpauus. HaceimeHnsie u
HEHACBIIEHHBIE PACTBOPBL, PACTBOPUMOCTh. KpHcCTamoruaparst.

Krnaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKMX PEAKUUNA B HEOPraHWYECKOHM M OpraHU4eCcKOi
XUMUU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MpEeBpalleHUs
SHEPTUU MPU XUMHUUYECKHUX peaknusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepmoxumMu4eckne ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakinuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (PAKTOPOB.
['omoreHHbIe U rereporeHHbie peakuuu. Katanus u katanu3aTopsl.

OOpatumMble U HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBeCcHs. DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJIECHNE U KOHLIEHTPALMHU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle latense.

Onextponutuyeckas gucconuanus. CuiibHble U Cia0ble BJIEKTPOJIUTHI.
Crenenp auccounnanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIIOTHAsA, HEUTpaJibHa,
mienounas. Bomoponnsiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuu
HMOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu.  CTerneHb  OKUCIEHUS.
OkucnuTens M BOCCTAHOBUTENb. [IpoIEecChl OKHCIEHHST W BOCCTAHOBIICHMS.
Baxnelime OKUCIUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DneKTpoJIn3 pacTBOPOB U PACILJIaBOB BEILLECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUN:
pa3lIoKEHHE MEPOKCUAA BOAOPOJAa B NPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEAKIIM HOHHOTO OOMEHA, ONPEIEICHHUE
Cpeapl PacTBOPOB C IMOMOIIBIO WHIAWKATOPOB, HU3YUYEHUE BIIWSHUSA PA3JIAYHBIX
(akTOpoB Ha CKOPOCTh XHUMHUYECKOM PpEAKIMU M TMOJOXKEHUE XHUMHYECKOTO
PABHOBECHSL.

Heoprannyeckasi xummusi.

[Tonmoxenne HemeraiwioB B llepuoguueckoll cucremMe XUMHYECKHX
sanementoB J.M. MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3HuecKue



CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUS HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaUlaMHM W HEMETaJUlaMH, BOCCTAHOBHUTEIbHBIE CBOWMCTBA. [ 'Wapunbl.
TomMBHBIE 3IEMEHTHI.

['anmorensl. Haxoxkaenue B mpupoje, crnocoObl ModyudeHus, (HU3MYECKUe U
XUMHUYECKHE CBOMCTBA. ['amoreHoBogoponabl. BaxHelme KuciaopoacoiepKaume
COEJIMHEHHUs TrajoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [I[puMeHeHune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ouznyecknue U XMMHYECKHME CBOMCTBA M NMPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxpaeHnue B TpHpOAE, CIOCOOBI TONYYCHHS, (PUIMUECKHE W
xumudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
cepHoM KucioTel. [IpuMenenne cepbl U €€ COeTMHEHN.

A3zor. Haxoxnmenue B mpupoje, CHOCOObI MONMy4YeHUs, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30THCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHnne azorta
Y €r0 COeIMHEHH. A30THbIE YI0OpEHN.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuabl docdopa, dhochopnas
kucinora u e€ conu. Ilpumenenune ¢ocdopa u ero coemunenuit. dochopHbie
yaoOpeHus.

VYrrnepon, HaxoXAeHHWE B mOpuponae. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyeckue W XHUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepoaa(ll), okcun yrnepoaa(IV), yronapHas kuciora u eé
CoJiu. AKTHBUPOBAHHBIA Yroyb, aacopOuus. @yiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BENMIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €TO
COEeIMHEHU.

Kpemnuii. Haxoxaenue B mpupojie, CrocoObl MOJydeHUs, (Pu3nuecKue u
xumuueckue cpoiictBa. Oxcun kpemuus(lV), kpeMHUeBas KUCIOTa, CUIUKATHI.
[Ipumenenue kpemMHus U ero coequHeHnil. CTekyo, ero nNojy4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramioB B [lepuonnyueckoit cucreMe XMMUUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN psiJl  HanpsbkeHuid  MertamioB.  OOmue  crnocoOsbl
MOJIyYeHUS METaJIOB: TUIPOMETAILTYPrus, MUPOMETAJLTYPIus,



anekTpometautyprusi. [lonarue o xoppo3un MeramioB. CrmocoObl 3amuThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoil cucTeMmsl
XUMUYECKUX »dJeMeHTOB. Hartpuili u kanuii: mnoiydyeHue, QuU3NUECKUe U
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COEAUHECHUMN.

O6mass xapakrepuctuka metayioB IIA-rpymnmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. MarHuii W Kaiblui: TmoydyeHue, ¢GU3UYECKUe U
XUMHYECKUE CBOWCTBA, IMPHUMEHEHUE IMPOCTBIX BEIIECTB U HX COCIUHEHUU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUS.

AIOMUHMIA: TIONTy4YeHHEe, (PU3UUYECKUE U XUMHUECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOT0 BEIIECTBA M €ro coeauHeHud. AmdOTepHbIE CBOWMCTBAa OKCHAA U
TUAPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMIUJIEKCHI aTFOMUHHS.

OOmiasi xapakTepucThka MeTauioB Mo00YHbIX moarpymm (b-rpymm)
Ilepronnueckol CUCTEMBbl XUMUYECKUX JIEMEHTOB.

OuU3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHul. OKCuapl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarhl, HX
OKHCJIUTENbHBIE CBOMCTBA. [loydueHne u npuMeHeHne Xpoma.

Pu3nyeckue M XMMUYECKHE CBOMCTBA MapraHia M €ro COECAUHECHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranma(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

duznyeckue U XUMHUYECKHE CBOMCTBA JKejie3a M ero coeguHeHui. OKCHIBL,
ruapokcuasl u conu xeneza(ll) u sxenesa(lll). [Tonmyuenune u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

Du3NYECKUe 1 XMMUYECKHE CBOMCTBA MEIIU U €€ coequHeHuu. [lonyuenue u
MIPUMEHEHHUE MEJIU U €€ COCIUHECHUN.

[uuk: monydyeHue, (U3MUYECKHE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOIMCTBA OKCHJIA M TUAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHneHue
[IAHKA U €r0 COeINHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEHIECTB M WX MpEeBpallCHUN:
u3ydyeHre oOpas3lloB HEMETaJUIOB, ropeHue cepwl, pocdopa, xkene3a, MarHus B
KUCJIOPOJIe, HM3YYCHHME KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aMMOACHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOXHO HCIOJIL30BAHUE
BHJIECOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKeJie3a C PacTBOpaMH KHUCIOT U
1EJ104€H, KAYECTBEHHbBIC PEAKLIMA Ha HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJa
W KaTHOHBbI METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB QJIIOMHUHHUS W IIMHKA C
pacTBOpaMy KHCJIOT U IIEJNIOYEH, PENICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEMaMm
«T"anorensry, «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCAUHEHUN,
«Mertanibl TIaBHBIX TOATPYIID», «MeTamibl TOOOUYHBIX MOATPYIIID.

XHUMHS U KU3Hb.



Ponp xumun B o0ecriedeHr yCTOWYUBOTO Pa3BUTHS yenoBeuecTBa. [lonsTue
O Hay4HbIX METOAaX IMO3HAHUS M METOJOJIOTUM HAyYHOTO HCCIIEIOBAHMUS.
HayuHble mpUHIMITBI OpraHru3aliil XUMUYECKOTO MPOU3BOACTBA. [IpoMBIITIEHHBIE
CrocoObl TOTYUYEHHUSI BaXXHEUIIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJa). [IpomblIlieHHbIE CIOCOOBI MOTYYEHUSI METAILIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH CpEllbl U €ro MOCIEICTBHUS.
Ponp xumuu B o0ecrieueHnH YHEPreTuueckoi 6€30macHOCTH.

XuMusi ® 3A0poBbe uenoBeka. JlekapcrBeHHble cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUU MEIULIHBI.

XVMUS TUIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe A00aBkU. Poiab Xxumuu B
oOecrieyeHnH IMUIIEBOI 0E€30IaCHOCTH.

Kocmernueckue u mnapgromepHble cpeacTBa. beitoBas xumuda. IlpaBuna
0e30macHOr0 MCIOJB30BaHUS TMPENaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEILCTBE: BAKHEUIIINE CTPOUTENIbHBIC MaTepHuayibl (IEMEHT,
0eToH).

XuMust B CEIBCKOM X03siicTBe. OpraHndecKkre 1 MUHEpaJIbHBIC yI00PECHHS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl 11 351eKTpOHUKUA. HaHOoTEXHOI0TUM.

PacuérHnblie 3anaumn.

Pacuére: Macchl BemiecTBa WM 00b€Ma ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CJIM OJHO W3
BEILIECTB MMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKunM, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHIIEHTPAIIMM BEUIECTBA B PACTBOPE, MOJM BBIXOJA MNPOAYKTAa PEAKIUUA OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIEe CBS3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3€M MpU  U3yYEeHUH oOuied
HEOpraHn4ecKor XumMuu B 11 Kiacce OCyIIeCTBIAETCS 4e€pe3 MCIOJIb30BAaHUE KaK
OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
MpeIMETAX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUMOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiIaccu(ukaius, NepuoaUYHOCTh, HAOIIOJACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

@dusnka: Marepus, MHUKPOMHp, MAKpOMHUpP, aTOM, O3JIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,



BEIIIECTBO, TeNO, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBA, HACANBHBIN Tas3,
(bu3MYeCKUe BEIUYHHBI, ¢IMHHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPI s, Macca.

buosnorus: kieTka, opranusm, sKocucTema, ouocdepa, MeTaboIU3M, MaKpo-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEIIECTB M MOTOK YHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MHHEpAJIBI, TOPHBIC IMOPOJIbI, TOJE3HBIC HCKOMAeMbIe, TOILINBO,
pPECYpPCHI.

TexHonOTUsA: XUMUYECKass TPOMBINIIEHHOCTh, METALTYPTHUs, CTPOUTEIHHBIC
MaTepHalibl, CEIIbCKOXO03IUCTBEHHOE ITPOM3BOJICTBO, IHUIIEBAs MPOMBIIIICHHOCTD,
(dbapmareBTHYCCKAs IIPOMBIIICHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHX
MpernapaTroB, TMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, dSJEKTPOHHAS
MTPOMBITIUNICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHUHA HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHUCTEMHO-AEATEILHOCTHBIM IIOJXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XUMHUsS» Ha YPOBHE CPEHETrO
o01iero oOpa3oBaHUsl BBIJICTICHBI CIEAYIOIIME COCTABJISIONINE: OCO3HAHUE
00yJalOIMMUMHUC POCCUHUCKOM TIpakAaHCKOW HWJISHTHUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO,  CAMOCTOSATEILHOCTM W CAaMOOIPENEICHUI0;  HaJIUYHe
MOTUBAIlMM K OOYYEHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOyYaromuxcs
PYKOBOJICTBOBAaTbCS MNPUHATHIMU B OOIIECTBE IMpaBWIaMHM W HOPMaMH
MOBEJICHUSI; HAIMYKE MPABOCO3HAHUS, DKOJOTUUECKON KYJIBTYPHI; CIOCOOHOCTD
CTaBHTh 1M U CTPOUTH )KM3HCHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHUSI MpeaMeTa «XUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh OMNBITA TIO3HABATEIHLHOW W TMPAKTUUYECKOW EATEeILHOCTH
00yJaroImmxcs B MPOIECCe Pean3aliy 00pa30BaTeIbHOMN JIETEIILHOCTH.

JIngyHOCTHBIE PE3yJbTATBl OCBOCHHUS MpeIMeTa «XHUMHS» OTpakaroT
c(hOpPMUPOBAHHOCTh OMBITA TMO3HABATEILHON M MPAKTHUECKON JEATEIbHOCTH
o0yyaromuxcs B Mpoliecce peanu3ainn 00pa3oBaTEeIbHON JIESITEIBHOCTH, B TOM
YHUCJIC B YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHMS

OCO3HaHMUsSI  OOYyYAaIOIMMHUCSA CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTaBICHUS O COIMAIBHBIX HOpPMax M MPaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHRBE;

TOTOBHOCTHM K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4E€OHBIX MPOEKTOB, PEHICHUU YUYEOHBIX U MO3HABATEIIbHBIX 3a/1a4, BHIMOJIHEHUN
XUMHUYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPECHHS, JIOTUKY U
ApTyMEHTBI IPYTUX MIPU aHATU3€ PA3TMYHBIX BUJIOB YUYEOHOU JESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IICHHOCTHOI'O OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJECIUIO
OTCYECTBEHHOU XUMHH;

YBaKEHHS K IMPOIECCY TBOPYECTBA B O0JACTHU TEOPUH M MPAKTUUECKOTO
NPUIOKEHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JIaHHBbIE HAYKH €CTh pe3yJbTar
JUTMTEIBHBIX ~ HAOJIOJICHUM, KPOIOTIUBBIX O3KCIIEPUMEHTAIBHBIX ITOMCKOB,
MIOCTOSTHHOTO TPY/Aa YUYEHBIX U MPAKTHUKOB,;



MHTEpECa M TO3HABaTEJIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOMU
OTE€YECTBEHHON XUMMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH  OIIEHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATHHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEJEHUE U MOCTYNKHA CBOUX TOBApHIIEH C
MO3UIIMK HPABCTBEHHBIX W TPABOBBIX HOPM H C YYETOM OCO3HAHUSA
IIOCJIEICTBUM ITOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 3J0poBOoro M Oe3omacHOro o0pa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBbIO;

coOmro/ieHrs mpaBui 0€30mMacHOro OOpalleHus C BEIECTBaMH B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOU JEATEIHHOCTH;

MOHVUMAaHUS IIEHHOCTH TMPaBUJ WHIWBHIYyAIbHOTO ¥ KOJUICKTUBHOTO
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXKAIOIIMX 3J0POBbI0 M KU3HU
JIIOJIEH;

OCO3HAHMWSI  MOCJIEICTBUM W  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOiaeHus alnKorosisi, HAPKOTUKOB, KYpEeHUs);

5) TpyaA0BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIHCKON
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPUYECKOW W JAPYrHMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHE B PEIICHUM TMPAKTUYECKUX 3aaad
COIMAJIbHOW HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpECca K MPaKTUYECKOMY HM3YUYEHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIe HA OCHOBE IMMPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHH;

YBOXEHHUS K TpyAy, JIOASIM Tpyla U pe3yJbTaram TpPYJI0BOH
NESITENHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYAIbHOU TPACKTOPUU
obOpazoBaHus, Oyaymier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, UHTEPECOB
¥ TOTpeOHOCTEH 00IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

AKOJOTUYECKU LEJIECO00PA3HOr0 OTHOIICHUS K MPHUPOAE KAaK UCTOYHUKY
CYLIECTBOBAHUS KU3HU HA 3EMIJIE;



MOHUMAaHMS TJI00AJTBHOIO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHHS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOTHON U COLUAIIBHOM CPEIbI;

OCO3HAHHMSA HEOOXOIWMOCTH HCHOIB30BAaHUSA JOCTYDKCHUN XUMUHM IS
pEILIEHHS] BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIb30BAHUS;

AKTUBHOTO HEMNPUATHUS JIEUCTBUN, IPUHOCAIIUX BpEH OKPYKaAOUIEH
MPUPOJIHOM Cpelie, YMEHHUS IPOTHO3UPOBATH HEOJArONMPUITHBIE SKOJIOTHUECKUE
MOCECTBUS MPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAILATh UX;

HAUIMYUA  PA3BUTOrO  AKOJOTHYECKOTO  MBIIUICHUSA, SKOJOTHYECKOU
KYJIbTYPbI, OIbITA ACATEIBHOCTH JKOJIOTMYECKOM HAIPABICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCA UMU B ITIO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIIBHOU
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO TMPOTHUBOCTOATH HJICOJOTHUU
xemodoOuu;

7) HUEHHOCTU HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOIIECTBEHHOUN MPAKTUKHU;

MOHUMAaHMS CHENU(PUKH XUMHHM KaK HayKH, OCO3HaHHS ¢€ poiau B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOILI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHWHU MOpoOIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKJAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM IS COBPEMEHHOM
UMBWIM3ALUU: B €€ T'YMAaHUCTUYECKOM HANPABICHHOCTH W Ba)XXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYPhl, B PEIICHUU TJI00ATbHBIX
npo0ieM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOM,
MUIIEBOM M DKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUM  MEIAMIIUHBI,
o0ecrieYeHun YCIOBUM YCTIEITHOTO TPYyAa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0ro WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOJOB
MO3HAHMUS, HCMOJb3yeMbIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIsl aHaiu3a W OOBSICHEHUS SIBICHUUN
OKPYXAaIOLIEr0 MUpa W MPOUCXOIAIIMX B HEM H3MEHCHWH, YMEHUS J€NaTh
000CHOBaHHBIC 3aKIIOYEHHUS Ha OCHOBE HAY4YHBIX (DaKTOB M HMEIOITUXCS
JTAHHBIX C LEJBIO TTOJYYECHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XHMMHMYECKHE 3HAHHS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpECca K MO3HAHUIO, UCCIICAOBATEILCKON NEATEILHOCTH;

TOTOBHOCTM W CIHOCOOHOCTM K HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHWU 1O XUMHUU B
COOTBETCTBHHM C >KM3HEHHBIMU MOTPEOHOCTAMU;



UHTEpeca K  OCOOEHHOCTSM  TpyJa B pasIUuHBIX  cdepax
npoeccCuOHaNbHOM AESITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pPe3yJbTaThl OCBOCHUSA MPOrpaMMbl MO XUMHHM Ha
YPOBHE CPEJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble a1 (QOPMHPOBAHHUS  MHUPOBO33pPEHUS  OOydarouIuxcs
MEKIUCIUILIMHAPHbBIC (MexXTpeAMETHBIE) oOIeHayYHbIE TTOHSATHS,
OTpaXKAIOIIHE IEJTOCTHOCTh HAYYHOM KapTHHBI MHpPA M CHEIU(GUKY METOJOB
MO3HAHMS, KCIOJIB3YyEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTRBO,
SHEprusi, sBJICHUE, MPOIECC, CUCTEMa, HAYUYHBIH (akT, NPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAOIIOJICHHUE, W3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAIIbHBIC y4eOHBIC TIeHCTBUS (mo3HaBaTeNbHBIC,
KOMMYHHUKAaTUBHBIE, PpETyJISTUBHBIE), oOecneunBatomue (HOpMUpPOBAHUE
(GyHKIIMOHATHHOM TPAMOTHOCTH M COIMAITHON KOMIIETEHITUN 00yJaroIInXcs;

CIIOCOOHOCTh o0yJarommxcs WICIIOJIb30BATh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIC, MHPOBO33PEHYECKUE 3HAHUSI W YHUBEPCAIIbHBIC
y4eOHbIC IEUCTBUS B O3HABATEILHON U COIIMATILHOMN MPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJEHUE YHHBEPCAIbHBIMU
y4eOHBIMH  IT03HABATCIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
JNICHUCTBUSAMMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a3oBble JIOrHYECKHE TeHCTBUSA:

CaMOCTOATENLHO  (popMyNIHpOBaTE H  aKTyaIHM3UpOBaTh MpoOIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU JACATEIbHOCTH, 3aJlaBas IMapaMeTpPbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTHb PE3yJbTaThl JEATEILHOCTH C TOCTaBJICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJICTIATh XapaKTEPHbIC MPU3HAKK MOHATUA U YCTAHABIMBATh UX B3aUMOCBSI3b,
UCIIO0Ib30BaTh COOTBETCTBYIOIINE OHATHUS J1JI11 OOBSICHEHUS OT/ACIIbHBIX (DAKTOB
Y SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(pUKAIIMH BEIISCTB U
XUMHUYECKUX PEaKIni;

yCTaHABJIMBaTh MPUUYUHHO-CIICCTBEHHBIC CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIAYKTUBHbBIE, ACAYKTUBHBIC, 10
AQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHUSI B PacCMaTpHUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUECHUS;

OPUMEHSITh B  MPOIECCE TMO3HAHUS  HUCIOJIb3YyEeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIETH, MpPeoOpa3oBbIBATH  MOJICIbHBIC
NpeACTaBICHUS] — XUMHUYECKHH 3HaK (CUMBOJ) DJJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUMH — TMPU PEIICHUH YYEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a7a4, TPUMEHATh Ha3BAaHHbIE MOJICIIbHbBIC
NPEACTABICHUS JIJIs1 BBIBICHUS XapaKTEPHBIX NMPU3HAKOB U3YYaeMbIX BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE 1€HCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii;

dbopmynupoBaTh 1€MW W 3aJa4d  HMCCJIEJOBaHUS, MCIOJIH30BATh
MOCTABJICHHBIE M CAMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

BJIQJIETh HABBIKAMM CaMOCTOSITEJILHOTO IUIAHUPOBAHUSI U TPOBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsS HaOMIOJaTh 3a
XOJIOM  TIPOIIECCa, CAMOCTOSITENIbHO  IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHWS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTU
pe3yJbTaTOB MCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npUOOpETaTh OMBIT YYECHUYECKOW HCCIEAOBATENILCKOW H  TPOCKTHOU
NESTENBHOCTU, MPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHICHUs] MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCS B PAJIMUYHBIX HCTOYHMKAX HHPopManuu (Hay4dHO-
MONYJISIpHAs JINTEpAaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHbIE MOCOOMS,
pecypchl HTEpHETa), aHaNIM3UpOBaTh HHPOPMALIUIO PA3ITUYHBIX BUIOB U (hOopM
peACTaBICHNUS, KPUTHYECKU OIICHUBATh eé JOCTOBEPHOCTD u
HEMIPOTUBOPEYUBOCTE;

dbopMyIUpPOBaTh 3aMPOCHI U TPUMEHSITh Pa3IUYHbIE METObI MPU MOUCKE U
otObope uHpOpMaNMK, HEOOXOAUMOUN JUIsi BBINOJHEHUS Y4YEeOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT UCHOIB30BAHMS MH(POPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (opMy MpeacTaBiIeHUs
uH(popmalmu (cxeMbl, rpaduKy, TarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBAa Mpu padoTe ¢
XUMHUYECKON HWH(pOpMaLuel: MPUMEHITh MEXIpEAMETHbIe ((pU3nYecKue u
MaTeMaTHYeCKue) 3HaKu M CUMBOJIBIL,  (opMynbl, aOOpeBHATYpHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH.

KoMMyHUKATHBHBbIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1elCTBHS:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOi TEMbl B XOJE JHaiora
W/WIN JUCKYCCUH, BBICKa3bIBaTh HCH, (OPMYJIUPOBATH CBOW MPEITIOKCHHUS
OTHOCHUTEIIbHO BBITIOJHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALNEN pe3yJIbTATOB MO3HABATENBHON JAECSATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIbBHO WM COBMECTHO CO CBEPCTHUKAMU IpH
BBIMIOJTHEHUH XUMHUYECKOIO SKCIIEPUMEHTa, MpaKTU4YeCKOH paboThl IO
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaiM3alluu y4eOHOTO MPOEKTa,
U (QopMyNHpOBaTh BBIBOJABI MO pe3yJbTaTaM NPOBEIEHHBIX HCCIEI0BAHUM
NyTEM COIIACOBAHHUS MO3UIIMI B X0A€ O0CYKJIEHUS 1 0OMEHA MHEHUSIMHU.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYILECTBISATH CBOIO IMO3HABATEIBHYIO
NEeATEeNbHOCTh, OmNpenessas €€ Ueau W 3a/Jaud, KOHTPOJHMPOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJJIaraeMblii aJrOpuT™M JCHCTBUN TIpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3 PeKTUBHBIN CMOCOO MX pelieHUs ¢ YYETOM TMOJIyYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb NIEATEIHHOCTH HAa OCHOBE CaMOaHaIHM3a U
CaMOOIICHKH.

MNPEJMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ysNbTaThl OCBOCHHS TPOTPaMMbI [0 XHMHU Ha
yIIIyOJIEHHOM YpPOBHE Ha YPOBHE CpeAHEro oOImiero oOpa3oBaHUs BKIHOYAIOT
cneruuyueckue s yaeOHOTO IpeIMeTa « XUMUs» HaydHbIE 3HaHUS, YMEHUS U
CIOCOOBI ICHCTBUH 1O OCBOCHHIO, MHTEPIIPETAIIMH U TTPEOOPA30BAHUIO0 3HAHUM,
BUJIBI JEATCILHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHHS M MPUMEHEHUIO 3HAaHUU B
Pa3IUYHBIX YUCOHBIX CHUTYyaIUAX, @ TAK)KE B PEabHBIX )KM3HEHHBIX CUTYaIIHSX,



CBSI3aHHBIX C XuMHueH. B ImporpamMme 10 XHMMHH IIPCAMCTHBIC PC3YyJIbTAThI
IMPEACTABJICHBI I10 I'OAaM U3YUYCHUA.

10 KIJACC

IIpeameTHbIE pe3ynbTaThl OCBOECHMS Kypca «OpraHmyeckas XUMHS»
OTPAKAIOT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN: O MECTE M 3HAYEHUU OPTraHHUYECKOH
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poju B 00eCNEeYeHUU yCTONUNBOIO
pa3BUTHUS YEIOBEUYECTBA B PELICHUH IPOOJIEM IKOJIOTHUECKON, SHEPreTHIECKON
U THUIEBOM O€30MacCHOCTH, B pa3BUTUM MEJULMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHKOB SHEPruu, B OOECNEUYCHUU PALUOHAIBHOTO
IPUPOJIONOIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUSI U OOIEH KYyJbTYpHbI
4eJI0OBEKa, a TaKKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

BIIQJICHNE CUCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAKOIINAE TOHATHS — XUMHYECKHMH DJJIEMEHT, aToM, SAp0 H
AJIEKTPOHHAsE 00O0JI0OUKa aroma, s-, p-, d-aTOMHbIE OpOWTaIM, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHUSA aroMma, rMOpuaM3alusi aTOMHBIX OpOMTalei, WOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHHS,
XUMHUYECKas CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIA 00BEM, yriepoaHbIN
CKeJeT, (yHKUMOHaJIbHAs TIpylna, pagukan, CTPYKTypHble  (HOpMYJIbl
(pa3BEpHyThle, COKpall€HHbIC, CKEJETHbIE), HW30MEpUs CTPYKTypHas H
IPOCTPAHCTBEHHAsA (F€OMETPUYECKAsS], ONITUYECKAsA ), U30MEPBI, TOMOJIOTHYECKHI
P, TOMOJIOTH, YIVIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAIIUE OPraHUYECKUE
COCIMHEHHUsI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHUS; TEOpHUH, 3aKoHbl (mepuoauyeckuii 3axoH JI. WM. MeHnneneena,
TEOPUS CTPOEHUS OpraHnyeckux Bemects A. M. bytiepoBa, 3ak0H cOXpaHEHUs
MaccChl BELIECTB, 3aKOH COXPAaHEHHUs U MIPEBPALLECHMS SHEPTUN PU XUMHYECKHUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHMMAHUS NMPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHX SBJICHHH; MPEACTABICHUS O MEXaHH3Max
XUMUYECKUX peakuuid, TEPMOINHAMHYECKUX 17} KMHETHYECKHUX
3aKOHOMEPHOCTSAX HX IPOTEKaHUSA, O B3aMMHOM BIIMSHHUM aTOMOB W TpYMHI
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIM 1 Me30MepHBIA 3P PeKThl, OpueHTaHThI |
I poma); dakromornyeckue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyYEHUU U
0€30I1aCHOM HCIOJIb30BaHUU Ba)KHEUIINX OPraHUYECKUX BELIECTB B OBITY U
NPAaKTUYECKON JESATENIbHOCTH YEeJOBEKa, OOIIMX HAyuyHBIX [PUHLMIIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMEpe TMPOU3BOJCTBA  METAHOJA,
nepepadoTku HeTH);



c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATh XapaKTEpHbIE MPU3HAKU NOHATHUH,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HMCIIOJIB30BATh COOTBETCTBYIOLIWE ITOHSATHS
IIPU OIMCAHNH COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COECINHEHUM;

c(hOpMUPOBAHHOCTh YMEHUI:

MCII0JIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUJISl COCTABIICHUSI MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMy
OpPraHUYECKHUX BEILIECTB;

COCTABJISITH yPABHEHUS XWMHUYECKHX pEaKIUil U pacKpblBaTh MX
CYIIHOCTb:  OKHCJIMTEIIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUl  MOCPEACTBOM
COCTABJICHMSI DJIEKTPOHHOIO OanaHca 3TUX PeaklMid, peakui HOHHOTO 0OMEHa
IIyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHNN;

U3rOTABIMBATh  MOJEIM  MOJIEKYJ  OpPraHWYEeCKMX  BEUIECTB  JJIA
WUIIOCTPALMN UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHSI;

c(hOPMUPOBAHHOCTh  YMEHUM: YCTaHaBJIMBATh IPUHAJIEKHOCTh
W3YYEHHBIX OPraHMYECKHX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K
ONpeAeNéHHOMY KJIAcCy/TpyIlieé COEAMHEHUH, JaBaTh KM Ha3BaHHUS 11O
cuctematudyeckoil Homenkiarype (IUPAC) u mnpuBoauth TpUBHUAIBHBIC
Ha3BaHUsS NJIsl OTIENbHBIX MPEICTABUTEICH OpPraHUYECKUX BEUIECTB (ITUJIEH,
AUEeTWIEH, TOJYOJd, T[JIUUEPUH, STHIEHIVIUKONb, (eHon, GopMaibIeru,
aneTanbAeru, aleTOH, MypaBbHHAsI KHCIIOTA, YKCYCHAsI KHCIIOTA, CTEAPUHOBAs,
OJIEMHOBAsI, MAJIbMUTUHOBAS KUCJIOTHI, TJIUIUH, alaHUH, MaJlbT03a, PpyKTO3a,
AQHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIpyTHUE);

c(hOpPMUPOBAHHOCT YMEHUS ONPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYECKUX COEAMHEHUSAX (KOBAJIEHTHAs W HOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAsSI CBSI3b);

c(OpMHUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOKEHUSI TEOPUU CTPOEHUS
opranuueckux BemectB A. M. byrtnepoBa nmnsi oOBSICHEHUS 3aBUCUMOCTH
CBONCTB BEILECTB OT UX COCTaBa U CTPOECHUS;

cOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE,
du3nyueckre U XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB  OPTaHMYECKHMX BEHIECTB: AJKAHOB, LMKJIOAJIKAHOB, aJKEHOB,
AJIKaJINECHOB, AJIKMHOB, apOMaTUYECKUX YIVIEBOAOPOIOB, CIIMPTOB, albICTUIOB,
KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEAMHEHUI U aMUHOB, aMUHOKHUCIJIOT, OEJIKOB, YIJ€BOI0B (MOHO-, TU- U
NOJINCAXapHuIoB), WJUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIYy HHUMH
YPaBHEHMUSIMU COOTBETCTBYIOIIUX XMMHUYECKMX PEAaKUUN C HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (OpMYII;

c(hOpMUPOBAHHOCTh YMEHHUS MOJATBEPKAATh HAa KOHKPETHBIX IMpUMeEpax
XapaKkTep 3aBUCHUMOCTU PEAKLIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COEIUHEHUIN



OT KpPAaTHOCTU U THUIMA KOBAJICHTHOU CBsI3U (G- M T-CBSI3U), B3AUMHOTO BIIUSHHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTD YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
YTIEBOJAOPOIHOTO ChIphsi (HEe(Th, MPUPONHBIN Ta3, yrojib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpPMUPOBAHHOCTH BIIAJICHUS] CUCTEMOM 3HAHUM O €CTeCTBEHHO-HAYYHBIX
MeTOJaX  TMO3HaHUST —  HAaOMIOJCHUH, HW3MEPEHUU, MOJEIUPOBAHUH,
AKCHEPUMEHTE (PEATIbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOPMUPOBAHHOCTh ~ YMEHHS  NPUMEHATb  OCHOBHBIE  ONEpPALMH
MBICITUTEILHON JEATeIbHOCTU — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTHU3alMIO, BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3eM — 1
V3yYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUN: BBISBIISTh B3aUMOCBSA3b XUMUYECKUX 3HAHUN
C TIOHSATUSIMU U TIPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
Uit 00Jiee OCO3HAHHOTO TMOHUMAHUSI CYIIHOCTH MaTepHaJbHOTO €JINMHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIE 3HAHUS 10 OPraHUYECKON XUMHUM JId
OOBSCHEHUSI M TIPOTHO3UPOBAHMS SIBIICHUN, MMEIOIIUX €CTECTBEHHO-HAYUHYIO
IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHUMN: TMPOBOJUTH PACUYETHI MO XUMHUYECKUM
dopMynaMm ¥ yYpaBHEHHUSM XHUMHUYECKHX pEaKIUid C HCIOIh30BAHUEM
bu3ndyecknx BeNMMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA),
XapaKTepU3YIOIIUX BEIIeCTBA C KOJUYECTBEHHOM CTOPOHBI: PAcCUEThl IO
HAXOXJICHUI0 XUMUYECKOW (OPMYIJbl BEIIECTBA IO M3BECTHBIM MAaCCOBBIM
JOJISIM ~ XMUMHUYECKHX  DJIEMEHTOB, MPOJIYKTaM  CrOpaHus, IUIOTHOCTH
razo00pa3HbIX BEIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHUH: TMPOTHO3UPOBATh, AaHAJIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJOTUUECKON 0€30MaCHOCTU MOCIEICTBUS OBITOBOU U
MIPOU3BOJICTBEHHOM JNEATEIHHOCTH YEJIOBEKa, CBSA3aHHOM C TepepadOoTKOM
BEILIECTB, MCIOJIb30BATh IIOJIYyYEHHBIE 3HAHUS JUISI TPUHATHAS TPAMOTHBIX
pelieHuii npoodsieM B CUTyalUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHU: CAMOCTOSATENLHO TUIAHUPOBATh U MIPOBOJAUTH
XUMHUYECKUN SKCHEPUMEHT (MOJyYEeHUE U M3YYEHUE CBOICTB OpPraHUYECKHUX
BEILIECTB, KAYECTBECHHBIC PEAKIMHU YIJIEBOJAOPOJOB PA3JIMUHBIX KJIACCOB H
KHCJIOPOJICOJIEPKAIIUX OPTaHUYECKUX BEIIECTB, PEUICHUE IKCIIEPUMEHTATbHBIX
3aJa4 0 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOAEHUEM MPaBHII
Oe3omacHOro oOpalieHusi C BEHIECTBAMU M JIA0OPATOPHBIM O00O0PYIOBAHUEM,
dbopMynMpoBaTh I1€JIb KCCIEIOBaHUS, MPEACTABIATh B pazIu4yHON (dopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OIIEHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTb YMEHUI:



coOJIroaTh MpaBWIa YKOJIOTHYECKH 11e71ecO000pa3HOro MOBEACHUS B OBITY
U TPYJIOBOM JEATEIBHOCTA B ILEISAX COXPAHEHUS CBOETO  370POBbBS,
OKPYXaroUEerl MPUPOTHON CPeabl U TOCTHXKEHHUS €€ YCTOMYNBOTO PA3BUTHS;
OCO3HaBaTh OINACHOCTh TOKCHYECKOI'O0 JEHUCTBHS HA >KUBBIC OpPraHU3MBbI
ONpeJETIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMbIC nokaszarens [1J1K;
aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;
c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBIA IMOUCK
XUMHUYECKOW HHGOpPMAIUU B Pa3IMUYHBIX HMCTOYHHMKAX (HAydHass W y4eOHO-
Hay4Hasl JuTepaTypa, cpelcTBa MaccoBor uHdopmaiuu, UHTepHET U apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMUUYECKYI0 HH(GOPMALIUIO, ITepepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON yUCOHOM 3a1aucii.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHUsS Kypca «OOIas u HeopraHudeckas
XUMUSD) OTPakKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABICHUI: O MaTepUaIbLHOM EIAWHCTBE MUPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBICHUI MPUPOJBI, O MECT€ U 3HAYCHHUH
XUMUH B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJju B 00ECIICUCHUH YCTOMUYHUBOTO
pa3BUTHUS, B pEUIEHUU MPOOJIEM SKOJOTMYECKON, IPHEPreTUUECKON U MUIIEBOM
0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUH HOBBIX MaTE€pUaIOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B 00ECIICUCHUH PAIMOHAILHOTO MPHUPOIOTIOIb30BaHUS, B
bopMUPOBAaHUM MHUPOBO33PEHUS W OOIIEH KyJbTYphl YeJOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO U MPUPOITHOM
cpene;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe MOHSATUS — XUMUYECKUM JJIEMEHT, aToM, fJIpO aroMma,
W30TOINBI, JJEKTpOHHAs o00oJoYKka aroma, S-, p-, d-aTOMHBIE OpOUTaNH,
OCHOBHOE M BO30YXJEHHOE COCTOSHHMS aToma, THUOpPUAU3ALMNS aTOMHBIX
opOuTasel, HOH, MOJICKYyJIa, BAJICHTHOCTh, JEKTPOOTPHUIIATEILHOCT, CTEIICHb
OKUCJICHHS, XHUMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, MeTajuIndyecKas,
BOJIOPOJIHASA), KPUCTA/UIMUECKas PEIIETKa, XUMHUYECKas peakius, pacTBOD,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJICKTPOIUTHYECKAsT IUCCOLMALNS, CTEIEHb
JMCCOLIMALINM, BOJOPOJHBIA IOKa3aTedb, OKHUCIUTEIb, BOCCTAaHOBUTEID,
TEIJIOBOM A(PPEeKT XUMHUUYECKOM peaklMH, CKOPOCTh XHMHUYECKOW peakIluw,
XUMHUUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOpHUS DIECKTPOIUTUUYECKOU
aucconuannu, nepuoguueckuid 3akoH .M. MeHpeneeBa, 3aKOH COXpAaHEHHUS



MaccChl BELIECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHUS JHEPIUU IIPU XUMUYECKUX
peaklMsIX, 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOLIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHMS,
JeXaue B OCHOBE INOHUMAHMS IPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
SBJICHUH; COBPEMEHHBIE NPEICTABICHUSA O CTPOCHUHU BEIIECTBA HAa ATOMHOM,
VOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX; NPEACTABICHUS O
MEXaHU3Max XHMHUYECKHX PEAKIHM, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSAX HX IMPOTEKAHUSA, O XMMHUYECKOM DPABHOBECHM, PACTBOPAX U
JHUCIIEPCHBIX CUCTEMaxX; (PaKTOJOTMYECKUE CBEIEHHMsS O CBOWCTBAx, COCTaBE,
NOJIy4eHUH M 0€30MacHOM HCIOJIb30BAaHUM BaXXHEHUIIUX HEOPraHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa, OOLIMX HAay4YHBIX
IPUHLANIAX XUMHYECKOTO ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATh XapaKTepHbIE MPU3HAKN NOHATHUH,
YCTaHABJIMBaTh MX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE IOHSATHUS
IIPY ONMCAaHWH HEOPTaHWYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHUS UCIIOJIb30BATh XUMHUUECKYIO CUMBOJIHMKY JJIs
COCTaBJICHUS (OpMyJ BEIIECTB U YpPAaBHEHUN XHUMUYECKUX peakiuil,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TtpuBHanbHble Ha3BaHMS
OT/ZICJIbHBIX BEILIECTB;

cOpPMUPOBAHHOCTh YMEHHS OIpPEAEATh BaJEHTHOCTh U  CTENEHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B COCAUHEHHUSX, BUJ XUMHUYECKOU CBS3U
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOHAs), TUI KPUCTAJUIMUECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCHMOCTb CBOWCTB BELIECTB OT
BUJAa XMMHUYECKOM CBSI3W W TUNA KPUCTAJUIMYECKOM pemeéTku, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pPa30BaHUsl KOBAJIEHTHOH CBSI3H;

c()OPMUPOBAHHOCTh ~YMEHHMI: KJIACCU(PUIMPOBATH: HEOPraHUYECKUE
BEILIECTBA [0 MX COCTABY, XMMHMUYECKHE PEAKLMM I10 Pa3IW4YHbIM NpPHU3HAKAM
(uucily M COCTaBy pearupyrolMx BEIIECTB, TEIUIOBOMY 3(PQeKTy peaxkuu,
U3MEHEHUIO CTENEHEH OKHUCICHMSI D3JEMEHTOB, OOpPaTUMOCTH, Y4YacCTHUIO
KaTaau3aropa U JPYrUe); CaMOCTOSITENbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH
I KJIacCU(UKALMU U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIIN;

c(OPMUPOBAHHOCTh YMEHUS PACKpPbIBaTh CMBICI NEPUOAUUECKOTIO 3aKOHA
JA. W. MenneneeBa U AEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBACHUTEIBHYIO U TPOTHOCTHYECKYIO (DYHKLINU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB U HOHOB XUMMYECKUX 3JJIEMEHTOB II€PBOr0O—4YETBEPTOro IMEPUOIOB
[Tepuoguueckont  cucrembl JI.MI. MeHneneeBa, WUCHONB3ysl  MOHATHUS
«QHEPIreTHYECKHE YPOBHMY, «IHEPTETUUYECKHUE MTOAYPOBHU», «S-, P-, d-aTOMHBIE



opOuTaN», «OCHOBHOE M BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX
coeauHeHnd no nepuomam u rpynmnaMm Ilepmomgmdeckon cucremsr [[. U.
MeHnpneneeBa, BaJEHTHbIE BO3MOYKHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUSA UX IJIEKTPOHHBIX 000JI0UEK;

c(hOpPMUPOBAHHOCTh YMEHHM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA BEIIECTB PA3JNMYHBIX  KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHNE F€HETUYECKOM CBSI3M MEKIy HEOPraHWYECKHMH BEIIECTBAMU C
MOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIL;

c(OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYLIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKUUA TOCPEIACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OanmaHca STUX pPEaKIui; peakiuii MOHHOTO OOMEHa MyTEM COCTaBIEHUS WX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHWI; peaklMil THAPOJIN3a; peaKUuui
KOMIUIEKCOOOpa3oBaHus (Ha TMpUMepe THAPOKCOKOMILJIEKCOB I[MHKA W
ATIOMUHUSA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA ¢ YUYETOM MX SHEPreTUUYECKUX XapaKTEPUCTHUK, XAPAKTEP
U3MEHEHHUS] CKOPOCTH XMMHYECKOM pPEAKIUMU B 3aBUCUMOCTH OT PA3JIMYHBIX
(akToOpoB, a TaKKe XapaKTep CMEIICHHs XHUMHUYECKOrO paBHOBECHUS O]
BIIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarenke);

c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BATh XUMUYECKHE PEaKIINH,
JeXalllie B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHs] CEpHOM KHUCIOThI, aMMHUaKa,
oOlue Hay4Hble NPUHLMUIIBI XUMHUYECKUX IPOU3BOJCTB; LEIECO00pPa3HOCTh
MPUMEHEHUSI HEOPTAHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKU
3pEHUSI COOTHOILICHHS PUCK-TI0J1b34;

c(OpMHUPOBAHHOCTh BIIAJIEHUSI CUCTEMOW 3HAaHUH O METOJaX HAYy4YHOIO
NO3HAHUS SBJICHUA NPUPOJBl — HAOIIOJIEHHUE, U3MEpPEHUE, MOJEIMPOBaHUE,
HKCIEPUMEHT (peajbHbIi M MBICIEHHBIN), HCMHOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, YMEHUS TPUMEHATb OTU 3HAHUSA NPU  SKCIHEPUMEHTAIBHOM
UCCJIEIOBAHUM BEIIECTB U JJI1 OOBACHEHMS] XMMUYECKHUX SIBICHUH, UMEOLIUX
MECTO B MPHUPOJE, MPAKTHUECKOW AESATEIBHOCTU YEJIOBEKA U B IMOBCEIHEBHOM
KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUN
C TIOHSATUSIMU U TIPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 00Jiee 0OCO3HAHHOTO MOHUMAaHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHSI MPOBOAMUTH PACUYETHI: C HUCIOJIH30BAHUEM
NOHATUA  «MaccoBas JOJs BEHIECTBA B  pacTBOpe» U «MOJSIpHas
KOHLIEHTpaIMs»; Macchl BellecTBa WiIM OO0ObEMA Tra3za IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJJHOTO U3 YYACTBYIOLUIUX B PEaKLUU



BEIIECTB; TEIUIOBOro 3¢ dexTa peakiyu; 3HAYEHHs] BOJOPOIHOTO IMOKA3aTels
PacTBOPOB KHUCJIOT U IIEIOYEH C M3BECTHOM CTEMEHBIO NMCCOLMUALMU; MAaCChl
(00BEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIM OJHO U3 UCXOJHBIX
BEIIECTB JAHO B BHJIE pPACTBOpA C ONPEACIEHHOW MACCOBOM JIOJICH
PacTBOPEHHOIO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); JOJIU BBIXOJIa
MPOJIYyKTa peaKluK; OObEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATEIBHO MJIaHUPOBATH U MPOBOJIUTH
XUMUYECKUNA  DKCIEPUMEHT (TIpOBENEHWE peakiuid HOHHOTO  OoOMeHa,
NOATBEPKACHUE  KAUYECTBEHHOTO  COCTAaBAa  HEOPraHMYECKUX  BEILECTB,
onpeJelieHre Cpeibl PaCTBOPOB BEILECTB C MOMOILBIO MHAUKATOPOB, U3yUECHHE
BJIUSIHUSL Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKLHH, PEIICHHE
HKCHEPUMEHTANBHBIX 3a7a4 1o TemaM «Metamwiey u «Hemeramnsy) c
coOmro/leHeM  mpaBuil  Oe3omacHOro  oOpamieHusi ¢  BEIEeCTBAaMH |
JabopaTopHeIM  0OOpyAoBaHuEM, GOPMYJIUpPOBAaTh IIeb  HCCIETO0BaHMUS,
IPEICTaBIATh B PA3NIMYHON (opMe pe3ybTaThl IKCIIEPUMEHTA, AHAJIU3UPOBATH
Y OLICHMBATh UX JOCTOBEPHOCTH;

c(OpMHUPOBAHHOCT,  yYMEHHWI: cOOdIOJaTh  NpaBWiIa  IOJb30BAHUS
XUMHUYECKOM TMOCy/I0l M JabopaTOpHBIM 000pYyIOBaHUEM, OOpallleHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH 1O BBIMOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKHUX OIBITOB, 3KOJOTUYECKH I€JIeCOO0Pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JIEATEIIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 310POBbS, OKPYKAIOIIEH
IPUPOJHOM CpeAbl U JOCTHIKEHUS €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATH
OMACHOCTh TOKCHUYECKOTO JEHCTBUS HA YKUBBIE OPraHU3Mbl OINPEIACIEHHBIX
HEOPraHWYECKHUX BEIIECTB, IOHMMAs cMbIC TTokaszareis [1J1K;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBISATH LIE€JICHANIPABICHHBIA IMOUCK
XUMUYECKON HMHPOpMalUd B PA3IMYHBIX HMCTOYHHMKAX (Hay4yHass U y4deOHO-
Hay4dHas JITepaTypa, CpelcTBa MaccoBoi mHpopmanuu, MaTepHer u apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMUYECKYI0 HHPOPMAIINIO, TIepepadaThiBaTh €€ U
UCIOJI30BaTh B COOTBETCTBUU C MOCTABJICHHON YueOHOM 3a1auei.



