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Teopernueckne 0OCHOBbI OPraHU4eCKOH XUMMH.

[lpeqmer W 3HAYeHWE OPTraHUYECKOM XMMHH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COEIUHEHUI.

ONEeKTPOHHOE CTPOEHUE aTroMma YIJIepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHnTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COEIUHEHUSIX.
Tumbl THOpUAM3aMKA aATOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIBI epeKkphIBaHMs aTOMHBIX OpOUTale, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MOJIEKyJax
opraHnueckux BemiecTs. [loHsTre o cBOOOIHOM paauKaie, HyKJIeo(uie u AeKTpoQuie.

Teopust crpoeHus opraHuuyeckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUH.
MonekynsipHble U CTpYKTypHbIe (QopMmyibl. CTpykTypHble (OpPMYJbl pa3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€éHHas, cKeneTHas. M3omepus. Buasl wH30Mepuu: CTpYyKTypHas,
IPOCTPAHCTBEHHAsA. JEKTPOHHBIE J(PQGEKThl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUMN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKTsI).

[Ipencrasnenue o kiaccupuKauu opraHUIecKux BemecTs. [loHsaTHE 0 HYHKIIMOHATBEHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYeCKUX
coenuHenuil (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIbHBIX NPEACTaBUTENEH.

OcobenHoctn W kjnaccuuKanus ~ OpraHMdeckux  peakuumi.  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPALLCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYHPOBAaHUE MOJIeJIel MOJIEKYJI OpraHMYEeCKHX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonorndeckuil psij ainkaHoB, oOmias popmysa, HOMEHKIIATypa U U30MEpHsL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKaHOB, Sp -THOpUAM3AlNsS aTOMHBIX
opOuTaneit yrieponaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUS, N30MEPU3aLUH, JETUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoie. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U u3omMepus. OCOOEHHOCTH CTPOSHHS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, LHUKIOOYTaH) M OOBIYHBIX (IMKJIOIICHTAaH,
IIUKJIOT€KCaH) HUKIIoaIKaHOB. CrIOCOOBI OMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMolorudeckuii psii ankeHoB, o0mias ¢popMysa, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY] ATKEHOB, Sp -THOPHIM3AIMS aTOMHBIX OpOHTaeit
yriaepoja, o- u m-cBsizu. CTpyKTypHas U reoMeTpuieckas (Iiuc-tpaHc-) nzomepus. Ousnueckue
CBOWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCAUHEHUS, 3aMELICHUS B O-



MIOJIOKEHUE IIpU JBOWHON CBSA3M, NOJMMEpU3anuu MU okucieHus. [IpaBuino MapkOBHHMKOBA.
KavecTBeHHbIE peakuK Ha 1BOIHYIO CBsI3b. CIOCOOB! OTYUYEHUS U IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kkymynupoganuvie). OCOOEHHOCTH DJIEKTPOHHOIO CTPOGHHS U XMUMHYECKMX CBOMCTB
conpsiKEHHBIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHNE alIKaJAUEHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popMmysia, HOMEHKIATYpa U H30MEpPHUS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKHUHOB, SP-TUOpHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBs3b. COCOOBI
HOJy4EeHHUsl U IPUMEHEHUE aJTKUHOB.

ApomaTHiecKue yriieBoJI0oposl (apeHbl). 'omomoruueckuit psij apeHos, obmias hopmyina,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30Ia.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Ja M €ro roOMOJIOTOB: peakluu
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, PEeakLUu MPHUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusanust  cruposia.  CrocoObl  MOJMydeHMs U IPUMEHEHHE  apoOMaTHYeCKHX
YIJI€BOIOPOIOB.

[Tpuponusiii ra3. Ilonyraeie HedTsHbIe ra3sl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku He(THU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTalIUTUUECKui), pugopmuHr, nuponus. [IpoaykTsl nepepaboTku HedTH, UX
[PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOIHBIX YIIIEBOJOpOI0oB. Peaknuu 3amenieHus
rajjoreHa Ha THJPOKCOTPYMILy, HUTPOTPYMIY, LUAHOIpyMIy, amMuHOorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa MmIEno4yu. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMY4ecKHX COEOUHEHMSIX.
Hcnonp30BaHne TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IpEBpallleHui: H3y4YeHHe
¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuil
YIJI€BOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata KaJiusi, B3aWMOJICHCTBHE alleTH/eHa C AaMMHUA4YHbIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE YIIIepoaa W BOJOPOJAa B OPraHMYECKHX BEIIEeCTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3namMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTaHosa). ['oMonorudeckuii psisa, odmas Gopmysa, n30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.
@u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBS3M MEXKAY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBOMCTBA: pEAKUMU 3aMELIEHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuys Ha OAHOATOMHbIE CIMPTHI. J[eHCTBHE 3TaHOJA M METaHOJa Ha OPraHU3M 4YeJOBEKa.
Crioco6bI nostyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYCCKUX
CBOICTB.



MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKONb W TAUUEpUH. DU3HUECKUEe U XUMHUYECKUE
CBOMCTBA: pEaKkUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOToaTOMHbIe cnupThl. [IpeacraBieHue o Mexanusme
peakuii HykieopuIbHOro 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MoTyueHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYJIbl, B3aUMHOE BIUSHUE THMAPOKCOTPYIIBI U OEH30JIBHOTO fAIpa.
Owusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KadecTBeHHBIE
peakiuu Ha QeHona. TokcuuyHOocTh (eHona. CrocoObl MOJydeHHs W MpUMeHeHue (eHona.
®enonopManbaeTUAHAS CMOJIA.

KapOoHuibHble COEIMHEHUST — aIbJerHJbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON TPyMIbl. ['OMOIIOTHYECKUE PSAIbl ANBJIETHIOB M KETOHOB, 00mas Qopmyina,
u3oMepuss M HoMeHkJarypa. dusnmyeckue CBOMCTBA aJdbJErHIOB M KETOHOB. XHMHUYECKHUE
CBOMCTBAa aQJbJICTUIOB W KETOHOB: peakuuu mnpucoequHenus. OKUCIEHUE albJeruIoB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs U MPUMEHEHHE albJCTHA0B U
KETOHOB.

OOHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHS MOJEKYI
KapOOHOBBIX KHCJIOT. M3omepuss m HoMeHKiarypa. (PHU3MYECKHE CBOICTBA OJHOOCHOBHBIX
IpelenbHbIX KapOOHOBBIX KHUCIOT. BoJOpoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHUCIIOTHBIE CBOWCTBA, PEAKIUs ITCPpUDUKANNH, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTrO pagukanga. OCOOEHHOCTH CBOWCTB MypaBbUHON KUCIOTHL. [loHsATHE
0 IIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCIJIOT, THAPOKCUKApOOHOBBIX KUCHOT. I[IpencraBuTenn BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, MATbMUTUHOBAS, OJICMHOBAs, JUHO/Ne8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxublie ¢upsl. ['omonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XUMMHUYECKHE CBOMCTBA KUPOB: TUAPOJIHU3 B KUCIOH U
niesiogHoM cpene. OCOOEHHOCTH CBOMCTB KHPOB, CONEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

Mpb1T4 KaK COJIM BBICIIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JICHCTBUE.

OO6mass xapakTepuctuka yriaeBonoB. Kmaccudukauus yrineBogoB (MOHO-, AH- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpubo3a.
@dusnyeckue CBOMCTBA M HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMW C Yy4YaCTHEM CIHPTOBBIX U aNbJETHJAHONW TPYII, CHOUPTOBOE H
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHUE TIIOKO3bI, €€ 3HaueHHWE B JKU3HEAEATEIHbHOCTU
opranu3ma. Jlucaxapunpl: caxapo3a, MajbTO3a M JIlakTo3a. BoccraHaBnuBaromme u
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHenue. llonucaxapuapl: Kpaxmall, TJIMKOT€H W I1eoio3a. CTpoeHrne MaKpOMOJIEKYII
KpaxMmasia, TJMKOT€Ha U IeJUTtoyio3bl. (Pu3nueckue CBONCTBA Kpaxmajla M IEeJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmalia: THAPOJIM3, KAYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: THAPOIN3, TOTydeHHe dPUPOB 1eUTH0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTaIbHbIE METO/bl M3YyUEHHUs BELIECTB M WX MPEBPAIICHUIN: paCTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJE, B3aWMOJECHCTBHE AITAHOJIA C HATPHUEM, OKHUCIEHUE 3THIIOBOTO
CIIUPTa B AJNBJETHUJ Ha PACKAIEHHOM MEAHOM MPOBOJIOKE, OKHCJIEHUE HTUIIOBOTO CIHPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKkIUy Ha
anpaerunsl (¢ ruapokcuaom auammuncepedpa(l) u rugpokcunom meau(Il)), peakmus rmunepruHa
¢ ruapokcuaoM Meau(Il), xumuyecknue cBoMCTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOCHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE



AKCIIEPUMEHTABHBIX 337124 10 TeMaM «CrupThl U GpeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0KHbBIE
3uphI».

A3oTcoaepxaniye opraiuyecKkne coeANHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe amMuaka. Kiaccudukanus amMHHOB:
anmudaruyecKkue U apoMaTHUECKUE; NIePBUYHbBIC, BTOPUUYHBIC U TpeTU4dHble. CTPOSHUE MOJICKYII,
oOmas ¢opmyna, u3oMepus, HOMEHKIaTypa U (pusmueckue cBOMCTBA. XMMHYECKOE CBOMCTBA
amudaTHyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHJIMPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTON KUCI0TOW. CONM aJIKUIaMMOHMS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKysie aHuiauHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIJIMHA.
KauectBennple peakuuu Ha aHwinH. CrocoObl TOMYYeHHS W TPUMEHEHHE amu(aTHIeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301A.

AmuHokucinotel. Homenknatypa wu  u3omepus. OtaenbHbIE MNPEICTABUTENH  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XMMUYECKHE CBONCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPTraHWYCCKUX COCAMHCHUN, PEaKIUs IOJUKOHICHCAIINH,
o0Opa3oBaHHe NMENTHAHOMN CBsA3HU. buonornyeckoe 3HadeHHe aMHUHOKHCIOT. CHHTE3 U TUIPOIH3
MIENITHU/IOB.

benku kak mpuponnsle momumepbl. [lepBuyHasi, BTOpHYHAs W TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OCIKOB: THIPOJIN3, ACHATYpalus, KaueCTBEHHBIE PEaKIUH Ha
OenKu.

DKCIEPUMEHTAIbHBIE METOJIbI M3YYCHHS BEIIECTB M MX MPEBPALICHUN: PACTBOPEHHUE
0enkoB B BoJie, JeHATypalus OEIKOB MPH HarpeBaHUM, IIBETHBIC PEAKIMU HA OENIKH, pelIeHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokomouieKy IsipHbIE COeIUHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEIHss MoJyIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — OJIMMEPU3ALIUS U MOJTUKOHIECHCAIUS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIUIIPOIIUJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETHIIMETaKpUIIaT, MOJIMKapOOHATHI,
nosaudsTHIeHTepedTanar). YTunuzanuus u nepepaboTKa MIacTHKa.

DnacToMepbl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HarypanbHblE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[TomuMmepsl  crenuanbHOrO  Ha3HaueHUs (TedrmoH, KeBmap, dSIEKTPOIMPOBOISIINE
MOJIMMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3uaMu TNPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMacc, KaydyyKoB, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue J1acTMAcC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxaenne MonexynspHoi GopMyabl OPTaHUYECKOTO COSTUHEHUS IO MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXKIEHHE MOJEKYISIPHOW (OpMYIbl OPraHUYECKOTO
coequHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TTPOJTYKTOB PEAKIIMH M/UIH UCXOTHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (OPMYITBI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIHM CIIOCOOOB MOJy4YEHUS,
oTpezieNieHue I0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBSI3€H MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.



OO0mue ecTeCTBEHHO-HAyYHBIC TIOHATHUSA: SBJICHHUE, HAyYHBIH (HaKT, THIOTE3a, TEOpPHUs,
3aKOH, aHaJIM3, CHHTE3, KiIacCUpUKaIus, HAOIIOACHUE, M3MEPEHHE, SKCIICPHUMEHT, MOJIEIb,
MOJICTTUPOBAHUE.

Odwusuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKYla, JHEPreTUYCCKUN
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHHUE BEIECTBA, (PU3UYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (POTOCHHTE3, JbIXaHHE, OCJIKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAEMBbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE TPOTYKTHI, OCHOBBI PAIlHOHATHHOTO MHUTAHUS, MOIOIIIUE CPEICTRA,
MaTepHalibl U3 UCKYCCTBECHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 kace
OO01mas ¥ HeopraHu4veckasi XuMHs

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYeCKHe YPOBHU U TNOAYPOBHH. ATOMHBIE
opoutamu. Kiaccupukanusi XMMAYECKHX 3JIeMEHTOB (s-, p-, d-, f-anementsr). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOUTANAM. OJEKTPOHHBbIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM H BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogudeckas cucreMa XHMHYECKHX 2JiieMeHTOB J[.M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamdeckod CHUCTEMBI XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm Hu
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas CBsI3b. BUabl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBsA3M. [loysspHOCTD, HANPaBIEHHOCTh U HACBIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONEKYISIpHBIE B3aUMOACHCTBUS.

BaneHTHOCT, M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTpPOEHHEM (Ha NpUMEpe COEAMHEHUH 3JEMEHTOB BTOPOIO
nepuoaa).

IIpenacraBnenre O KOMIUIEKCHBIX coeAuHeHusX. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAWHALIMOHHON XUMUHU.

BemectBa MOJEKYJISIpPHOTO W HEMOJEKYJISIPHOTO CTpOEHUsA. THIBI KpHUCTaNIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTne o aucnepcHsIx cucremax. MctunaHble pacTBOphl. [IpencraBienne o KOUIOMAHBIX
pactBopax. CrnocoObl BbIpaK€HMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBasl JOJs BelIecTBa B
pacTBOope, MoJIsipHas ~ KOHLIEHTpauus. HacbllleHHBIE 1 HEHACBIIEHHBIE  PacTBOPBHI,
pacTtBopuMocTh. Kpucramnornaparst.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHUX BELECTB. TpUBHAIIbHBIE HA3BaHUS
OTJIENbHBIX NIPEACTABUTEICH HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XuMH4eCKUX peakiiii B HEOPraHN4eCKO 1 OpraHnYecKoi XUMUH. 3aKOH
COXPAaHEHHs MAcChl BELIECTB; 3aKOH COXPAHECHMs M IPEBPAIICHHS DHEPTHH IPU XMMHYECKHUX
peakuusax. Temnosbie 3 (HEeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XUMHYECKOM peakiiuu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (PakTopoB. 'oMOTeHHBIE
U TeTeporeHHble peakunu. Katanus u karanu3aTopsl.



ObparuMble ¥ HeoOpaTUMBbIe peakIuu. XHUMHUYecKkoe paBHoBecue. KoHcTaHTa
XMMHUYECKOro paBHOBecus. (DakTophl, BIMAIOLIME Ha IOJIOKEHHE XMMHUYECKOI'O pPaBHOBECHUS:
TEMIEpaTypa, JaBICHUE U KOHLIEHTpalMM BEIIECTB, y4acTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

OnexTponutnyeckass aucconuanus. CunbHble W cialble  3JeKTposuThl.  CTeneHb
mucconanuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAsA, HEWTpaibHasd, LiesouHas. BonoponHsiii
noka3zarens (pH) pactBopa. ['uaponus coneil. Peakiium noHHoro oomeHa.

OKuCIUTEIBHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHelline OKUCIUTENH U
BOCCTaHOBUTENIN. MeTO/| 37IEKTPOHHOT0 OajlaHCca. DJIEeKTPOJIN3 PacCTBOPOB U PacIlJIaBOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BEIIECTB M HUX NPEBPALICHUNA: pa3JIoKEHHE
HNEpOKCHJa BOAOPOAA B IPHUCYTCTBUM KaTalu3aTropa, MOJEIU KPUCTAJUIMYECKHX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C TOMOUIBIO
UH/IMKAaTOPOB, U3Y4YE€HHUE BIMSHUS Pa3IMUYHBIX (AKTOPOB HAa CKOPOCTh XMMHMYECKOW pPEeaKkUHUU U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi Xummusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucremMe XuMuU4yeckux 3yeMmeHtos [I.I.
MenpeneeBa M OCOOEHHOCTH CTPOEHHUS HX aToMOB. (Pu3nyeckue CBOWCTBA HEMETAJIOB.
AJTOTpOIUST HEMETAUIOB (Ha MMPUMEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonydenue, gusnueckue U XMMHUYECKHE CBOMCTBA: peakLUU C METAUIAMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenue B mpupoje, criocoObl MOTydeHus, pU3N4ecKue U XUMHUECKUe
cBoiicTBa. ['asioreHoBOIOPObl. BakHelMe KHCIOPOACOAEpKAIINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajloreHoB u
WX COCAUHEHHI.

Kucnopoa, o30H. JlaGopaTopHble W MPOMBIIIJIEHHBIE CHOCOOBI MOJYYEHHsI KHCIOPOAA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W MPUMEHEHHME Kuciopoga M o030HA. OKcHAbl U
MIEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHUYECKHUE
coiictBa. CepoBoniopon, cyiabduasl. Oxcun cepbi(1V), okeun cepri(VI). CepHucras u cepHas
KUCJIOTHI M uX conu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeHeHue cepsl u €€
COCIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHUs, (PU3HMUECKHEe U XUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuabl a3ora. A30THCTas M a30THAs KHUCIOTHI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KHUCTOTHL [IpuMeHeHue a30Ta M ero CoeaMHEHWi. A30THBIC
yI0OpeHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UISCKHEe U XUMHYECCKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ocopHeie ynodpeHus.

VYraepon, HaxoXAeHUE B MpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BEUIECTB, 0Opa3oBaHHBIX yrieponoMm. Okcun yraepozpa(ll),
okcun yraepona(lV), yronpHas kucnora u e€ coyld. AKTUBUPOBAHHBIN yrojb, aJcopOIHs.
Oymiepensl, rpadeH, yriaepoiaHble HaHOTpYOku. IIpuMeHeHHMe TMpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COeAMHEHUI.

Kpemunii. Haxoxnenue B mpupoje, CocoObl MONy4YeHHS, (PU3NUECKHe W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHHEBas KUCIIOTa, CUIIMKaThL. [IpuMeHeHne KpeMHUS U €ro
coequHennil. CTEKJ0, €ro moJy4yeHue, BUIbl CTEKJIA.

[onoxxenne metamioB B [lepruoauueckoii cucteMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue Gu3nvdecKkue CBOMCTBA METAIIOB.
[TpumeHenne MetamoB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.



DNEKTPOXUMHUYECKH P HampspDkeHuid MetaimioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHs, MUPOMETAIUIYPIusl, daeKTpomeTaiutyprusi. [lonsitue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

OO6mas xapaktepuctuka MeTawioB IA-rpynmer [lepuoandeckoil cHCTEMBl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: nmonydenue, pu3MUecKue M XUMHUYECKHUE CBOWMCTBA, PUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUM.

OO6mas xapaxkrtepuctuka MetanaoB IIA-rpynnsl [leproguueckoil cUCTEMBI XUMHYECKHX
9JeMEeHTOB. Maruuii ¥ Kanbluil: noiydyeHue, (¢GU3NYECKHe W XUMHUYECKHE CBOWCTBA,
NPUMEHEHHE POCTHIX BEIIECTB U UX coeqruHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHUSI.

AmoMuHUIR: TonydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COEAMHEHUH. AMQOTEpHbIE CBOICTBa OKCHJAAa M TUAPOKCHIA ATIOMHUHHA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO0mass xapakTepucTuka MeTauioB NoOouHblXx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUUYECKHE CBOMCTBA XpoMma U ero coeAuHeHur. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U AUXpOMAThl, X OKHUCIUTEIHHBIC CBOWCTBA.
[TosryueHue u npuMeHEeHUe XpoMa.

®u3nueckue M XHUMHUYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenurenus: Mmapranna(ll), mapranua(I1V), mapranma(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHui. OKCHIbl, THAPOKCUIIBI U
conu xene3a(ll) u xxenesa(Ill). [Tonyuenue u npuMeHeHHe kKeye3a U ero CIUIaBOB.

du3nyecKknue U XMMUYECKUE CBOMCTBA MeIIU U €€ coennHeHui. [lonyuenne nu npumeHenne
MEJIU U €€ COCITMHEHUN.

[{uuk: monyuyenue, puznyueckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

DKCIepUMEHTAIbHbIE METOJbl H3yYEHUS BEHIECTB M WX TNPEBPAIICHUN: HW3YYCHUE
00pa3loB HEMETaIOB, TOpeHHe cephl, (docdopa, *kKeneza, MarHus B KHUCIOPOJE, M3ydEeHUE
KOJUIEKIIMM «MeTayulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEI0YHO3EMEIbHBIX
METAJIJIOB ¢ BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUAECOMATEPUAIOB), B3aUMOJACHUCTBUE ITUHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIIOT U IIeJIouel, KaueCTBEHHbIE PEAKIIMM Ha HEOPraHUYEeCKHE aHHOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THMAPOKCHUIOB aJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJoueH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1a4 1o TeMaM «['aloreHbny,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop U UxX coeTMHEHUsD», «MeTauTbl TIABHBIX MOATPYIII,
«MeTabel MOOOYHBIX MTOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B o0ecriedeHur yCTOMYMBOTO Pa3BUTHS YeloBedecTBa. [IOHATHE O HaydIHBIX
METO/JaX TMO3HAaHMS M METOJOJIOTMM HAayyHOro wuccienoBanus. HayuHble npuHLMIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOCTBA. [IpOMBINIUICHHBIE CITIOCOOBI MOTYYEHUST BAXKHEUIIINX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMblnieHHbIE
CIoCOObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTBus. Poib xuMun B o6ecriedeHnn 3HepreTuYeckoil 6e30MacHOCTH.

XuMHusg U 370pOBbe desloBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia HCIONb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKu. Poiab XxuMuu B o0ecrieueHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepnbie cpenctBa. beitoBas xumwus. [IpaBmiia Ge3omacHOTo
WCIIOJIb30BaHUs TIPETapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN YKU3HHU.

XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyecKre U MUHEPATbHBIC YIOOPECHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUTSL 3JIEKTPOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3a1aun.

Pacuérel: mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMaA, KOIMYECTBA
BEIIECTBa) MPOJYKTOB pPEaKIMH, €CIU OJHO U3 BEIIECTB HMMEEeT NpuMecH, Macchl (00bEMa,
KOJIMYEeCTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBopa C
onpeAc€HHON MacCOBOM JOJed pacTBOPEHHOTO BEIECTBA, MACCOBOM JIOJM W MOJSIPHOM
KOHIIGHTpAIlMM BEILECTBA B PAcCTBOpPE, JOJIA BBIXOJIa MPOJIYKTAa PEAKUUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanust MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIEH U HeOpraHMYeCKON XUMUU B
11 kyacce OCyIECTBIACTCS Yepe3 MCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK U MOHSTUN, IPUHATHIX B OTJICIBbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBICHUE, HAyYHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTe3, KIacCupUKalus, TMEePUOJUYHOCTh, HAOIIOJIEHUE, U3MEpECHHE,
AKCIIEPUMEHT, MOJICJIb, MOJICIIUPOBAHUE.

Ouznka: marepusi, MUKPOMHUpP, MaKpPOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCANbHBIA Tra3, (U3NYECKUE BEIUYHMHBI, CIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTHsl, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTrabOIU3M, MakKpo- H
MHUKPOAIJIEMEHThI, O€JNKH, KUPBI, YIIEBOIbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIE MaTepUabI,
CEIbCKOXO03UCTBEHHOE IPOM3BOJICTBO, TMHINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TTPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

I[InanupyemMble pe3ybTaThbl OCBOEHUSI MPOrpPaMMbl MO XMMHH HA YriIy0JI€HHOM YPOBHe
cpeaHero oouero od0pa3oBaHus

JINYHOCTHBIE pPe3yJbTAThI

B cootBeTrcTBUH C CUCTEMHO-ACATCIBHOCTHEIM IIOAXOAOM B CTPYKTYpPEC JHUYHOCTHBIX
pe3ylNbTaTOB OCBOCHHUS TpeaMeTa «XHUMHUS» Ha YpPOBHE CpeJHero oomero oobpazoBaHUs
BBIJICJICHBI CJIETYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUNCKON TPaKIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH W CaMOOIpPEACIICHUIO;
HaJM4Yhe MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYaromuxcs
PYKOBOJICTBOBATbCS MPUHSATHIMH B OOIIECTBE MpaBHJIAMHU W HOPMAaMH TOBEICHUS; HaJIHuue
MPaBOCO3HAHUS, PKOJIOTHIECKON KYJIbTYPHI; CIIOCOOHOCTh CTABHUTh IEJIU U CTPOUTDH KU3HCHHBIC
TUTaHBIL.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS TMpenMeTa «XUMUS» OTPAKAIT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATENBHON U MPAKTHUUYECKON NEATENbHOCTH 00YUYaIOUXCsl B MPOIlecce peann3aun
00pa3oBaTeNbHOH 1eATeTbHOCTH.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHHUS NperMeTa «XHUMUS» OTPaxaroT CPOPMHPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM NesTeIbHOCTH 00yUYaloluXcs B MPOIlecce peann3auu
06p&30B3T€JIbHOI>i JACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOIMOPSIKY;



MNpEACTaBJIICHHUA O COLNUAJIBHBIX HOpMax HW IIpaBWIaX MCEKINYHOCTHBIX OTHOIIICHUU B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPH CO3JAHUH YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U TO3HABATENbHbIX 33/1a4, BHITOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTE€YECTBEHHOMU
XHMMUH,

YBa)XCHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPHIIOKEHUS
XUMHHU, OCO3HAHHUA TOIO, YTO JAHHBIC HAYKM CCTb PE3YJbTaT JJIMTCIbHBIX Ha6JIIOI[eHI/If/'I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpEeCca M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaJIu3e
nH(GOPMAIIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLCHUMBATh CUTyallUHW, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3HUIMN
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEW 3/10poBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJIOIeHNsT TIPaBWJI O€30MaCHOTO OOpAaIleHHs] C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

IMNOHUMAaHHA [OCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30MmacHoro
MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS alIKOTOJId,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWH TMPAKTUYECKHX 3a/ad COLUaTbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3TuvHOrO poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHUH 110 XUMHUH,

YBaXXCHHUS K TPYIY, JIOISIM TPyia U pe3yibTaTaM TPYAOBOH AEATEeIHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaTbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynyieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U NMOTpeOHOCTEN 001IeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11€7€c000pa3HOro OTHOIIEHUS K MPHUPO/E KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYEeCKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHON U COLIUATIBHOU Cpebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUSI BOIIPOCOB
paLuoOHAIBHOIO IIPUPOLAOIOIL30BAHNA;

AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCIIIMX BpEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMCHUA MMPOTrHO3UPOBATH H€6J'IaFOHpI/I}ITHBIG 9KOJIOTUYCCKUC MOCICACTBUSA NPCANPUHHUMACMbBIX
JIEUCTBUI U MPEIOTBPAILATH HX;



HaJIU4Ms PAa3BUTOTO HKOJIOIMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KYJIbTYpBI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATUBHOHN M COIIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTUBOCTOAThH UJICOJIOTHU XeMO(POOHH;

7) HIEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00LIECTBEHHON IIPAKTHUKH;

[OHUMaHMs CHeuu(UKH XUMHHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYXKaroIeM
MHUpPE KaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peneHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, B pEIICHUH I1100aIbHbIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPEBO,
HHEPreTUYECKON, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YieHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMs CYIIHOCTH METOJIOB IIO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJSy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO NTOJIYYEHHUSl JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOIb30BaTh XUMUYECKUE 3HAHUS JISl PEIlIeHus Tpo0iieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATENBCKOM AESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMM 10 XHMHHM B COOTBETCTBUH C >KM3HECHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax mpodeccHoHaTbHOU
JeATEIbHOCTH.

MertanpeameTrHble pe3yJibTaThl

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPAMMBI 110 XMMHH Ha YPOBHE CPEIHETrO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaYUMBbIC JUISI (DOPMHUPOBAHHUS MHPOBO33PEHUS OOYYAOIIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXMpenIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIH (aKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHUES, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJIbHbIE  y4eOHbIE  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMATTbHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKITUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PEe3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU Y4eOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMH JICHCTBUSMU.

IMo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

1) 6a3oBble JJOornYecKue AeCcTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyaTU3UpPOBATh MpoOOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;



ONpEACNATh LEIN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUW HPUEMBI JIOTMUECKOTO MBILUIEHUS: BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMS;

IPUMEHSATh B IIPOLECCE MTO3HAHUS MCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIC)
MO/JIeIH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEaKLUi;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIA/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEACHMS YUECHHUUECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynbTaT, (opmMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JTIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB [TO3HAHUS.

3) pabdora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOope
uH(popMalu, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHus HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIH $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalLiel: MNPUMEHATh MEXIpeAMeTHble ((U3MuecKkue M MaTeMaTH4ecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC yHHBepcadbHblIe yueOHbIe JeHCTBHUS:

3a7jaBaTh BOMPOCHI IO CYLIECTBY 00CYKJa€MOI TEMBI B X0/ AUAJIOra U/UIH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEVI0KEHHOM 3a/1auu;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TIpU  BBIIOJHEHHMH XHUMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3alu y4eOHOro MpoekTa, u (PopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI ITO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

PeryasitTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JIEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeyiaraeMblii aITOPUTM JCUCTBUN TIPH BHINIOJHEHUH YYE€OHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS C yU4E€TOM MOJYUYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JCSITEIHHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

IIpenmeTHble pe3yJibTaThI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTrpaMMbl 110 XUMUU Ha YriayOia€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduueckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUJIBI EATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHWA B Pa3jMYHBIX YYEOHBIX CHUTYallHSX, & TAaKKe B PEANbHBIX JKU3HCHHBIX CHTYAIIHSX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XWMHUU NpEAMETHBIE Pe3yJbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

10 knacc

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHMH OPraHUYECKOM XHMHH B
CHUCTEME €CTECTBEHHBIX HayK U €€ PO B 00€CIeYeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peLIeHUH MPOoOJIEM HKOJOTHYECKOM, SHEpreTHYecKol M MUILEBOM 0e30MacHOCTH, B pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MaTEpHalioB, HOBBIX HCTOYHUKOB JHEPIHMHM, B OOECIEUEHUU
paIoHaIbHOTO MPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KYyIbTYphI
YyelloBeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATAOIINE
MOHATUS — XUMHUYECKHH DIEMEHT, aToM, SApO M JIIEKTPOHHAas 00OJoYka aroma, s-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, MOH, MOJIEKYyJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENHLHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
GyHKIIMOHANIBHAS TPYIMa, pajuKan, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M IPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI, KHUCIOPOI- U a30TCOoAcpIKallue
OpraHUYECKHUEe COEIMHEHMS,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoauueckuil 3akoH JI. M. MenneneeBa, Teopusi CTpOeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpAaHEHUsSI M TMPEBPALEHUS DSHEPrUM NPH XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, Jie)Kalllue B OCHOBE MMOHHWMAaHUs
NPUYMHHOCTY U CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHH aTOMOB W TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIN U
Me3oMmepHbIi 3 dexTr, opueHTanThl | U Il poxa); dakromornyeckue CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNY BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJIA, IEPEePadOTKU HEPTH);

c(OpMHUPOBAHHOCTh YMEHHUI: BBISBIIATH XapaKTepHbIe MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
CBOWCTB OPraHMYECKUX COCTUMHEHUM;



c(OpPMHPOBAHHOCTH YMEHHIA:

HCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABJICHMS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEILIECTB;

COCTaBIATh ypPaBHEHUS XHMMHYECKUX pEaKUMH M  pacKpbplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJCTBOM  COCTABJIEHUS  AJIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAaIIECHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OPraHMYECKHUX BEINECTB [UId HJUIIOCTpAlUU HX
XUMHUYECKOT'0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIECKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIacCy/TPyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoil HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHbIE HAa3BaHUS
JUISL  OT/AEIBHBIX TNPEJACTaBUTENICH OPraHUYECKUX BEIIECTB (ITUJIEH, AaUEeTHIEH, TOIYOll,
[JIMUEPUH, STUWIECHIJUKOIb, (QeHos, (OopMaIbIEeTuj, AaneTajabIeru]l, aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHAasi KHCJIOTa, CTEapUHOBas, OJEUMHOBAs, NaJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, JUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTABUTENEH pPa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJIKCHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CJIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U MOJHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAATh Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH M TUIA
KOBAJIEHTHOM CBSI3HU (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOTO ChIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAQJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NESITeIbHOCTH — AaHAIM3 U CHHTE3, CPaBHEHME, O00OOIIEHHE, CHCTEMAaTH3aluio0, BbISBICHHE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUN;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepuaibHOrO €AMHCTBA MHUpPA, UCIOJIB30BAaTh CHCTEMHbIE 3HAHHS IO
OpPraHMYecKOil XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIINX €CTECTBEHHO-
Hay4dHYIO IPUPOAY,

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyraMm u
YPaBHEHMSIM XUMHYECKUX pPEaKLUil ¢ MCIOJIb30BaHHEM (PU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIbI BEIIECTBA MO U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;



c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, AHAIU3UPOBATH U OLEHUBATH C MO3HMLUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCHIEACTBUS OBITOBOM U IPOU3BOACTBEHHON JESTEIbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIC 3HAHUS A
IPUHATHS TPAMOTHBIX PEIIEHUH TPOo6IeM B CUTYalLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENLHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYEHUE CBOMCTB OpPraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYEeCKUX BELIECTB,
pellIeHHe HSKCIEPUMEHTAIbHBIX 3aJad [0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOio/ieHeM TpaBuwil  Oe30macHOro  oOpamieHWst ¢ BEUIeCTBAaMH U JIADOPATOPHBIM
o0opynoBaHuemM, (opMyaupoBaTh LElb HCCIEIOBAHUSA, MPEACTaBIATh B pa3iIMYHON (opme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOIIO/IaTh TIpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO IMOBENEHHS B OBITY W TPYJOBOM
NEeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbs, OKpYXarolled MpUPOTHON cpelbl U
JIOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JEHCTBMS Ha JKMBBIE OPIaHU3MBI OINpPEeNEHHBIX
OPraHUYeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJIM3UpPOBaTh  LI€JIECOOOPAa3HOCTh  NPHUMEHEHHS  OPraHWYEeCKMX  BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-T10/1b34;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH ILeJICHANPAaBIEHHbI IMOMCK XMMHUYECKOH
UHPOpPMALIUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HAaydHas JHUTEparypa, CpeAcTBa
MaccoBoi uH(popmauuu, MHTepHeT M Jpyrue), KpUTUYECKH aHAIU3UPOBaTh XMMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4ueOHOI
3aJ1a4ueil.

11 knacc

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOopraHudecKas XUMHsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUN: O MAaTEpUAIIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOJIbI, O MECTE€ U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00€CleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJOTHUECKOMH,
HHEPreTUYeCKO M TNHIIEBON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHMKOB  OSHEprMM, B  O0ECINEYEHUH  palMOHAILHOTIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO U IPUPOTHON Cpeie;

BIIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKOYAECT: OCHOBOIOJATAKOIINE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, HJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aromHBIe OpOMTaNU, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aToMa, THMOpUAM3ALMS
aTOMHBIX oOpOuWTasell, HMOH, MOJIeKyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJIHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKasl PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] ~ AMCCOIMAINS, CTEeNeHb JUCCOLMAllMM, BOJOPOJIHBIM  IMOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUYECKON peakiii, CKOPOCTh XMMUYECKOH
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHUYECKON
auccouuanuu, nepuoandeckuil 3akon /(.M. MenneneeBa, 3ak0H COXpPaHEHHs MaccChl BELIECTB,
3aKOH COXPAHEHMs U MPEBPAIIECHUS SHEPrUM IMPU XUMHUYECKUX PEAKLUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllUe B OCHOBE MOHMMAHMs MPUYMHHOCTH U CHCTEMHOCTH
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHBIE INPEICTABICHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
HMOHHO-MOJICKYJISIPHOM M HAJMOJIEKYJIIPHOM ypPOBHAX; NPEACTABICHUS O MEXaHM3Max
XUMHYECKMX pEaKklUui, TEPMOJMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
OPOTEKaHHUsA, O XUMHYECKOM DPABHOBECHM, PACTBOpaX U  JHUCIEPCHBIX  CHCTEMaXx;



(akTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOW JN1EATEIbHOCTH YeJIOBEKa,
O0LIMX HAayYHBIX IPUHIUIAX XMMHUYECKOIO IPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIIATH XapaKTepHbIe MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOILME IMOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIIb30BaTh XMMUYECKYI0 CHMBOJIMKY IUIS COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHangbHble HA3BaHUS OTJCIBHBIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEAUHEHMSX, BUJI XUMUYECKOW CBS3M (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIHA
MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(UIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3NUYHBIM NPU3HAKAM (YUCILYy U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENEHEH OKHUCICHUS DSIIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTENHHO BBIOMPATh OCHOBAHUS M
KpUTEpUU IJis KIacCU(PUKALUN N3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBaTh CMBICT Tiepuoauyeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX DJJIEMEHTOB IepBoro—uerBéproro mnepuonos Ilepmoamueckoir cuctemst JI.U.
MenneneeBa, UCIONIB3Yysl MOHITHUS «IHEPTETUYECKUE YPOBHMY, «3HEPIETUUYECKUE MOLYPOBHMY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOE M BO30YXIAEHHOE HHEPreTUUECKHE COCTOSTHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHMYECKMX D3JIEMEHTOB U HX
COEMHEHMH 1o nepuojaM u rpynmam Ilepuoguueckoii cucremsl 1. 1. MennaeneeBa, BAICHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX HJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XUMHUYECKHE
CBOICTBA BEIIECTB Pa3JIUYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHME I€HETHYECKOM CBA3U
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C TIOMOIIbIO YPAaBHEHHHM COOTBETCTBYIOIIMX XUMHUECKUX
peaxkLuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPeICTBOM COCTABIICHHSI SJICKTPOHHOIO OajlaHca 3THX peakIHif; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBIE€HUS HX IMOJHBIX M COKPALIEHHBIX HOHHBIX YpaBHEHH; peakuuit
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AITIOMHUHHUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuii ¢ y4€TOM HX OHHEPreTMYECKHX XapaKTEepPUCTHUK, XapakTep H3MEHEHUS CKOpPOCTU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOI'0 PaBHOBECHS 110/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMUUYECKHE PEAKLIUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOMYyYEHUS] CEpHOW KHUCIOThL, aMMHakKa, OOILIMe HaydHble MPUHIIUIIBI
XUMHUYECKHX TIPOU3BOJCTB; LEIECO0OPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO IMO3HAHUS SIBICHUN
Opupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHMsI IPUMEHATb 3TU 3HAHUS IPU



HKCIEPUMEHTAIBHOM HCCJIEIOBAHUM BEUIECTB M IS OOBSCHEHHS XHUMHYECKHX SIBJICHHIA,
MMEIOLINX MECTO B MIPHUPOJIE, MPAKTHUUECKOH IeATEIbHOCTH YeJIOBEeKa U B MOBCEIHEBHOM KU3HHU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUH C MOHATUSAMHU U
NPEJCTAaBICHUSIMH  JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0OojJee OCO3HAHHOIO
NOHUMaHHS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIMs»; MAcChl BEeIIECTBAa WM 00bEMa Taza
M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE WIH 00BEMY OJHOTO M3 YYaCTBYIOUINX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakluu; 3HaYeHUsT BOJOPOJHOTO MMOKa3aTelNsi pacCTBOPOB KHCIOT
U 1IeJouel C M3BECTHOM CTENEeHbI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOAYKTa PEaKlLUu, €CJIM OJHO U3 MUCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONPEIEIEHHON
MacCcOBOM JI0Jie pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIX0/Ia MIPOYKTA PEAKLINHU; O0bEMHBIX OTHOIICHHI ra30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKHIA
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHBIX ()AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIiH, pEelIeHue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemaMm «Metamisl» U «HeMeramns») ¢ coOI0eHHEM MPaBUIl
Oe3omacHoro oOpaleHus C BemecTBaMU M JIAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJM3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH: COOIIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKOW MOCYIOU U
1abopaTOpHBIM 000pYyIOBaHHEM, OOpaIEHUsI ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBIINOJHEHUIO JA0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, 3KOJOIHMUYECKH IIe1eco00pa3Horo
NOBEJICHUS B OBITY M TPYIOBOH MEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3710POBBS,
OKpYy’Karolied NpUpOAHON cpelpl M JIOCTHKEHUs €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABATh
OIMMAaCHOCTh TOKCHYECKOTO JEHCTBHSI Ha JKMBBIE OPTraHU3MBl OIPENEIEHHBIX HEOPTaHWYECKHX
BEIIIeCTB, MOHMMasl cMbIch nokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil MH(popmanuu, MHTEpHET W Jpyrue), KPUTHYECKH AaHAJIM3MPOBATH XHUMHUYECKYIO
uHpopMalrio, nepepadarbiBaTh €€ U UCMOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON ydeOHOU
3a/1a4en.

TemaTuuyeckoe MIIAHMPOBaHUE
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650
KapOGonunbHbie
COCMHEHHUS:
AJTBICTUIBI U bubnuoteka [JOK
3.2 KETOHBI. 21 1 https://m.edsoo.ru/d69df
Kap6onoBsie 650
KUCIIOTHI. CIIOXKHBIC
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bu6mmorexa [IOK
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650
Hroro no pazneny 41
Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
AMUHBL. bubmuorexa [JOK
4.1 AMUHOKHCIIOTEL. 12 1 2 https://m.edsoo.ru/d69df
benku 650
Hroro o pasneny 12
Paspnen 5. BeicokoMoOJIeKy I pHbIE COeAUHEHUSA
Bricokomonexyssip bubmorexa [IOK
5.1 6 1 https://m.edsoo.ru/d69df
HBIC COCTUHCHUS
650
Hroro mo pazneny 6
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Pa3nen 1. TeopeTnyeckue OCHOBbI XUMHUH
Crpoenue
aTroMa.
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ﬁgaKOH 1 bu6nuoreka [IOK
1.1 cpuoaICcka 9 https://m.edsoo.ru/2dd57f
s CCTEMa 2
XUMHUYECKHX =
37eMEHTOB /.
H.
MeneneeBa
Crpoenue bubnmnoreka [JOK
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BEIIIECTB =
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24
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24
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3.1 9 https://m.edsoo.ru/2dd57f
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1 KU3Hb =
Wroro no pazneny 9
OO01Iee KOJINYECTBO 102 4 3

4acoB 110 IPOrpamMMe

IIposepsiembie Ha EI'D no xumuu TpedoBaHus K pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus




Kon
NMPoBePSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 00111ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIHOYACT:

1.1

1.2

1.3

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000J0UKa aToma, §-, p-, d-3J1€KTPOHHbIE OPOUTAIIA ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHME aTroma, HOH, MOJIEKyJa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTD, CTENEHb OKHUCJICHUS,
XUMHUYECKass CB3b (O- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIUSL
aTOMHBIX OpOWTaneil, KpUCTAJUIMUECKas pelETKa, MOJb, MOJSpHas
Macca, MOJSpHbIH 00BEM, MOJSpHAs KOHIIEHTpAIUs, PacTBOPHI
(MCTUHHBIC, AUCHEPCHBIC CUCTEMBI), KPUCTAJUIOTHAPATHI, YIIEPOIHBII
ckeser, (yHKIMOHAJbHAsl TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas,  TeoMeTpuueckas  (uuc-,
TPaHCU30MEPHS), TOMOJOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOJIBI,
KHCIIOPOJ- U a30TCOJEpIKAIINE COECIUHEHMS, OMOJIOrMYE€CKH aKTHBHBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKHU), MOHOMEDP, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHECHHS, KPEKUHT, PUPOPMUHT, THITHI
XUMHUYECKUX peakuuil (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SHAOTEPMUUYECKUE, PEAKIIMM MOHHOIO OOMEHAa, TOMO- U T'€T€pPOreHHBIE,
oOpatumMbie ¥ HEOOpaTUMBbIE), PACTBOP, SJIEKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOIIUTUYECKAS] AUCCOLUALIMS, CTETIEHb JUCCOLMALNN, OKUCINUTEND,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHMHYECKOM  peakiuu,
XUMUYECKOE PABHOBECHUE)

TCOPHUU W 3aKOHBI (Teopm[ XUMHUYCCKOIro CTpPOCHUA OPraHuYCCKHUX
BemiectB A.M. byTiepoBa, Teopus 3JIEKTPOJUTHYECKON IHUCCOLMALNN,
[lepuognueckuii 3axkon .M. MenneneeBa, 3aKkOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHMHUH, MHUPOBO33PEHYECKHE
3HaHUA, JCKAIME B OCHOBC IMOHMMAaHUA NMPUYUHHOCTH U CUCTECMHOCTHU
XUMHUYECKHUX SBJICHHUH, COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM U HaAMOJIEKYJIIPHOM YPOBHSIX
IIPEICTaBICHUS 0 MEXaHU3Max XUMHYECKHUX peaxkuui,
TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux
IIPOTEKAHHUsS, O XUMHUYECKOM PAaBHOBECUH, IUCIIEPCHBIX CUCTEMAX

1.4

L.5

2.1

(I)aKTOJ'IOl“I/I‘-ICCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBEC, IMOJYYCHUHU U
0e30macHOM HCITIOJIb30BaHHUH BaKHEHUIITNX HCOPTaHNUYCCKUX n
OpraHHUYCCKUX BCIICCTB B GBITy u HpaKTHqCCKOﬁ JACATCIIbHOCTH
YCI0BCKa

oOuiye HaydHble MPUHIMIBI XUMUYECKOTO MPOMU3BOJACTBA (Ha MpUMepe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOoJIa, IepepaboTKH
He(hTH)

CdopMHpoBaHHOCTh YMEHHH BBISIBISTH:

XapakTepHble MNPHU3HAKM W  B3aUMOCBSI3b HM3YyYCHHBIX IOHATHUH,
MPUMEHATh COOTBETCTBYIOLIME MOHATHS IPU ONUCAHUM CTPOCHHS U
CBOWCTB HEOPIraHUYECKUX M OPraHUYECKHUX BELIECTB U UX MPEBPALICHUN
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B3aUMOCBSA3b XUMHUYECKUX 3HAHUM C TMOHATUSIMH M TPEICTABICHUSIMHU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TTOHMMAaHUSI U OOBSICHEHHS
CYIIHOCTH MaTE€pPHAIILHOTO €IMHCTBA MUPA

ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:




3.1

3.2

4.1

HAaUMEHOBAHUS XMMHUYECKHUX COEIMHEHHN MEXAYHAapOJHOIO COH3a
TEOPETUYECKON M MPHUKIATHOM XHUMUHA W TPUBHAIBHBIE Ha3BaHUsA
BEILECTB, OTHOCSIIMUXCA K H3YYEHHBIM KJaccaM OpraHUYEeCKUX U
HEOPraHUYECKUX COCIUHEHUN

XUMHYECKYI0 CHMBOJHKY JJIsSi COCTaBIIEHUS (OPMYT HEOPTaHHMUYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
Y CKEJICTHBIX) (DOPMYII OPTaHIMYECKHUX BEIIECTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATH:

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA U
KPUTCPpHUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

4.3

OpraHMYEeCKHe BEILECTBA, CaMOCTOATEIbHO BbIOMpaTh OCHOBAaHUS U
KPHUTEPHH JUTS KITACCU(PUKAIIMN N3Y4aeMbIX XUMHYECKIX 00BEKTOB
[0 Pa3IMYHBIM HpPU3HAKaM (YUCIy U COCTaBY PEarupyrolux BELIECTB,

terioBoMy  3(dekry peaknuu, H3MEHCHHIO CTENeHeH OKHCICHUS
AIIEMEHTOB, 0OPATUMOCTH PEaKIMH, YUACTUIO KaTaIu3aTropa)

ChopMupoBaHHOCTb YMEHHsI XapaKTEpPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKHX 31eMeHTOB 1 — 4 nepuonos Ilepuoauueckoii cucremsr JI.1.
MenzeneeBa 1 UX BaJICHTHbIE BO3MOYKHOCTHU, UCIONIb3Yysl OHATHUS S-, -,
d-311eKTpOHHBIE OpOUTAIN, SHEPreTUYECKHE YPOBHU

ChopMupoBaHHOCTb yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMMYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COEIUHEHHH IO
IIEpUOJAM U IPYIIIaM

7.1

ChopMUpOBaHHOCTb YMEHHSI COCTaBJIATh YPABHEHUS XUMHUYECKUX
pEeakMil U pacKpbIBaTh UX CYIIHOCTD:

OKHCIIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MOCPCACTBOM COCTABJICHUA
QJICKTPOHHOT'O OajaHca 3THUX peaKI_[I/Iﬁ

7.2

7.3

YpaBHCHUA peaKuHﬁ Pa3JIMYHBIX THIIOB, TIOJHBIC U COKpaHIéHHBIG
ypaBHEHHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBasl YCIOBHSI, MPU KOTOPBIX
3TH pEeaKk U YT 10 KOHLA

peakuil THUAPOIHM3a, Peakluil KOMILIEKCOOoOpa3oBaHus (Ha MpUMepe
THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

C(I)OpMHpOBaHHOCTB YMCHUS MOATBCPKAATD:

8.1

Ha KOHKPETHBIX TpUMepax XapakTep 3aBUCHUMOCTH pEaKIMOHHON
CIIOCOOHOCTH OpPraHMYECKHUX COEIUHEHHH OT KpaTHOCTH M THIMa
KOBAJICHTHOM CBSI3M (O- U T-CBSA3H), B3aUMHOTO BIIUSHUS aTOMOB U T'PYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aliy pa3IndHbIX
MEXaHU3MOB NPOTEKAHUsI PEaKIINH

8.2

XapaKkTEepHblE XUMUYECKHE CBOWMCTBA BEILECTB COOTBETCTBYIOILMMU
SKCIEPUMEHTAMM U 3aIIUCSIMH YPABHEHUN XUMUYECKUX PEAKIIUN

ChopMupoBaHHOCTE YMEHHUS XapaKTEpPHU30BaTh COCTAB M BaKHEHIIHE
CBOWCTBA BEIIECTB, INMPHHAUICKANIMNX K OMNpEACICHHBIM KllaccaM |
rpyIIaM COeIUHEHUH (ITPOCThIE BEIIECTBA, OKCHU/IbI, TUIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, IPOCTHIC APHUPHI, CIUPTHI, (HEHOIIBI, AITBICTH/IBI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(HUPBI, XHUPBI, YIJIEBOJbI, AMUHBI,
AMUHOKHCIIOTBI, OSITKH)
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ChopMupoBaHHOCTh yMEHUS MPOBOAUTH PACUEThl MO XUMHYECKUM
dbopMyllaM W YpaBHEHHMSIM XUMHYECKHX pEaKIHid C HCIOJb30BAHHEM




(1)I/ISI/ILIGCKI/IX BCIIMYMH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOAHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM
J0JIei pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIM O0BEMHOM JTOJIH, BBIXO/1A MIPOIYKTA PEAKIIUH

10.3

TEIIIOBOTO 3 (deKTa peakiui

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

11

12

13

10 HAXOKJCHUIO XUMUYECKOW (POpPMYIIBI BEIIecTBa

Biagenue cucreMoil 3HaHUN O METOAAX HAYYHOI'O IIO3HAHUS SIBICHUM
IPUPOJIbI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM HCCJIEIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SIBJICHMH, MMEIOLUIMX MECTO B IpPHUPOJE,
MIPaKTUYECKON JAESITEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (MCIOJIB30BAaTh) 3HAHUS O
COCTaBE W CBOMCTBAaX BEIIECTB JUIi JKCIEPUMEHTAIbHON MPOBEPKH
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHHUS BO3MOXKHOCTEH WX OCYIIECTBICHUS;
CUCTEMHBIC XWMHUYCCKUE 3HAHHS JUII OOBSICHEHUS W TPOTHO3UPOBAHHS
SIBIICHHUM, MMEIOUINX €CTECTBEHHOHAYUHYIO MPUPOIY; M TPUHATHUS
TPaMOTHBIX PEIICHUI MTPOOJIEM B CUTYalIUSX, CBSI3aHHBIX C XUMHUEH

CpopMHUpOBAaHHOCTh YMEHUS TUJIAHUPOBATh M TMPOBOAUTH XUMHUYECKHUI
HKCHEPUMEHT (TOJIyueHHEe W H3Y4YE€HHE CBOMCTB HEOPraHMYECKUX MU
OpPTaHWUYECKHUX BEIIECTB, KAUECTBEHHBIC pEAKIUU  YTIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIMX OPraHMYECKUX BEIIECTB,
pereHue OKCIEPUMEHTANBHBIX ~ 33Jad [0  PaclO3HABAHUIO
HEOPraHMYECKUX M OPraHMYEeCKHUX BEIECTB) C COOJIIOJCHHEM MpaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBaThH LEN HCCIEIOBAHUS; PEICTABIATH B
pa3nmuyHOi (opMe pe3yNbTaThl HAKCIEPUMEHTa, aHAIW3UPOBaTh U
OLIEHUBATh UX JJOCTOBEPHOCTb

14
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CchopMHpPOBaHHOCTE YMEHHS OCYIIECTBIISAThH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMALIUY B Pa3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMAIH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaJIM3UpOBaTh XUMHUYECKYI0 HH(OpMaLHIO,
nepepabaTbiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C IOCTaBIEHHOM
y4aeOHOM 3amaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OIICHMBAaTh HMH(POPMAIMIO C TIO3UIMA DKOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BewecTB; CPOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
OHpe)IeJ'IéHHBIX BCIIIECTB, IIOHHMMAass CMBbICJII II0Ka3aTCIst Hpe)IeJ'IBHOI\/'I
JONYCTUMOW KOHLIEHTpPALlMM, W TOSACHATh Ha MpUMEpax CHOCOObI
YMEHBIIICHUS W TIPEOTBPAIICHHS MX BPEIHOTO BO3JACHCTBHSI HA OPTaHU3M
YeJI0BeKa

Ilepedyenn 31eMeHTOB coepkaHusi, NpoBepsieMbIX Ha EI'D nmo xumunu




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMEeHHas MojJeidb CTpOeHUsA aToma. Pacmpenenenue
AIIEKTPOHOB TI0 JHEPreTHYecKMM YypoBHsAM. Krnaccudukanmmss XUMHYECKHX
31eMeHTOB. OCOOEHHOCTH CTPOCHMSI SHEPreTUYEeCKUX ypOBHEH aromoB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHUS AaTOMOB. JJEKTPOHHAs
KoH(urypauus aroma. BaneHTHbIE 7IEKTPOHBI

1.2

Ilepuonuueckas cucrema xumudeckux siaeMeHToB J[.M. Menneneea. duznueckuii
cMmbici Ilepuonnueckoro 3akona .M. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB JJIEMEHTOB M HMX COEIMHEHUN MO MepuojaM M TpyIIaM.
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB TPOCTHIX BELIECTB, BOJOPOIHBIX
COCTMHCHUH, BBICIIUX OKCUIOB M THIPOKCHIOB

1.3

BaneHTHOCTb. :‘)HeKTpOOTpI/ILIaTeHLHOCTB. CreneHb OKHCIICHUS

1.4

1.5

1.6
1.7

1.8

Buapl xumuyeckoit cBs3M (KOBaJ€HTHas, MOHHAsA, METaJUIMYECKas, BOAOPOAHAs) U
MexaHu3Mbl e€ oOpa3oBaHus. MeXMONEKyIsIpHbIe B3auMOJCHCTBUA. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. THIIbI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PELIETKU

Xumnueckas peakuus. Knaccupukanus XUMUYEeCKUX peakyil B HEOpraHM4ecKon u
OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

TenoBbie 3¢ dekTb XUMHUYECKUX peakuuil. TepmMoxuMuieckre ypaBHEHUs
OOpatumble peakuuu. XuMudyeckoe paBHoBecue. MakTopbl, BIUSIOIME Ha
coCcTossHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Illarense

1.9

3J'IeKTpOJ'II/ITI/I‘leCKaH JAucconuranus. CunbHble U cltaOble QJICKTPOJIUTHI. Cpez[a
BOAHBIX paCTBOpPOB BCHICCTB: KHCIIAA, HCfITpaHBHaH, mieJa04YHast. Cremnenb
Juccoryanuy. Peakiyy HOHHOTO oOMeHa

1.10

['unponu3 coneii. Monnoe mpowusBeneHue Boabl. Bomoponusiii mokaszatens (pH)
pacTBopa

CriocoObl BBIpaKEHUS KOHIIGHTPAIIMH PAaCTBOPOB: MAaccoOBasi JOJSI pacTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsI KOHIIEHTpanusa. HachlllieHHbIe U HEHACBIIIEHHBIE PacTBOPHI,
pactBopuMocTb. Kpucraniaoruaparsl

1.12
1.13

2.1

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHune BeliecTB B cpeaax ¢
pa3HbIM 3HaYeHneM pH. MeToapl 2JIeKTpOHHOTO Oaanca

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
OCHOBBI HEOPTaHUYECKON XUMUH

Knaccudukanus HeopraHmdeckux coenvHeHuid. HoMeHKiaTypa HeOpraHHMYECKHX
BEIIECTB
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XWMHUYECKUE CBOWCTBA BAKHEUINIMX METAJUIOB (HATpW, Kaduil, KaJbIWiA, MarHui,
ATIOMUHHUMA, [UHK, XpOM, XKele30, MeIb) W uX coeauHeHwit. OOmme crnocoObl
MOJTYYEHHS] METAJIJIOB

2.3

XWMHYECKHUE CBOWMCTBA BAXKHEWIIMX HEMETAIOB (TAJIOTEHOB, CEpPBI, a30Ta,
dochopa, yriaepoma W KpeMHHs) M HX  COSAMHEHUU  (OKCHJIOB,
KHCIIOPOJICO/IEPKALTUX KUCIIOT, BOAOPOIHBIX COEAMHEHUN)

24

I'ereTmueckas cBI3b HEOPTraHNYCCKUX BECIICCTB, NMPUHAMICKAINUX K Pa3JINYHbIM
Kj1acCcaM

2.5

Wnentudukaius HeopraHndeckux coenHeHnid. KauecTBeHHbIE peakiiuy Ha




HEOPTraHWYECKUE BEILIECTBA U HOHBI
OCHOBBI OPraHUYECKON XUMUHU

3.1

OcCHOBHBIE OJIOKEHUS TEOPUH XUMUYECKOTO CTPOSHUSI OPraHUYECKUX COECTMHEHUI
AM. bytnepoBa. VYriiepoaHBI CKEJIET OpraHMYecKod MouieKyibl. KpaTHocTh
XUMUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, sp-ruOpuan3anuu opOuTageii aToMoB
yriaepojaa. 3aBUCUMOCTb CBOWCTB BEUIECTB OT XHMHUYECKOTO CTPOEHUS MOJEKYIL
I'omousoru. I'omonorudeckuii psia. M3omepust 1 u3oMepbl

3.2

[Tonsitue o pyHKIIMOHANBHOU rpymiie. OpueHTaIMoHHbIC () (PEKTHI 3aMecTUTeeH

33

[IpencraBienne o kiaccu(UKaluMu OpraHWYecKux BemlecTB. HomeHkiaTypa
OpraHMYECKUX COEIUHEHHM (cucTeMaTHueckas) W TpHUBHAJIbHbIE HAa3BaHUS
BaXHEHMIINX NPEACTABUTEIIEH KJIACCOB OPraHNYECKUX BELLECTB

3.4

3.5

3.6

3.7

3.8
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3.10

3.11

CBoOoIHOpaIMKATBHBINA M MOHHBIM MeXxaHU3MbI peakiuu. [lonsaTue o Hykineoduie u
anexTpodute. [IpaBuno Mapkosaukosa. [IpaBuso 3aiiieBa

AnkaHpl. XMMHYECKHE CBOMCTBA aJKaHOB: TaJIOrCHUPOBAHUC, ACTUAPHPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUEC, KPCKUHT', U30MEPpHU3allns, TOPCHHUC. HonyquHe AJIKaHOB.
I_[I/IKJ'IOEU'IKaHLI. Cneun(bm(a CBOICTB OUKJIOAJIKaAHOB € MaJlbIM pPasMCpOM IHUKIIA.
Peakmun MPUCOCIUHCHUSA U PAJUKAIbBHOTO 3aMCIICHHUA

Ankenbl. XMMHMUYECKHE CBOMCTBA: pEaKUUU MPUCOEAUHEHUs (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THUIPOTAJIOr€HUPOBaHUE, TUApaTalus), TOPEHUs, OKHUCICHUS W
nosuMepusanuu. [IpombliieHHbIE U TAOOpaTOPHBIE CIIOCOOBI MOTYYEHHSI ATTKEHOB

AJ'IKa)II/IeHI)I. XyUMHUYEeCKHe CBOMCTBA AIKAJUCHOB: pPCaKIU MNPUCOCANHCHUA
(FPI,I[pI/IpOBaHI/Ie, FaJIOFeHHpOBaHHe), ropeHuss #“ IOJIMMEpU3AlIUU. HonyquI/Ie
AJIKaIUCHOB

AnkvHbl. XMMHYECKHE CBOMCTBA: peaklUU MPUCOECAMHEHMs (TaJOr€HHPOBAHUE,
THJIPUPOBAaHUE, THUIpATalMs, TUAPOTAJIOTeHUPOBAHUE) KaK CIOCO0 MOTyYSHHS
IIOJIMMEPOB M JPYTHX TMOJE3HBIX NPOAYKTOB. Peaknuum 3amemenus. ['openue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYpPHOIO IIJIAMEHU Ul CBAPKU U PE3KHU
MeTrauioB. [IpuMeHeHne anernieHa

Apenbl. X¥UMH4ecKHe CBOMCTBA OEH30Ja: peakUH IEKTPO(UIBHOIO 3aMEIICHUs,
OpUCOETUHEHUsT  (TMJIpUpPOBaHUE,  TajoreHupoBaHue). Peakuuss  ropeHus.
Oco0OeHHOCTH XUMHUYECKUX CBOMCTB Toisyoia. [lomydyenue Oenzona. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctuposa. [Tomumepusanus crupona. CriocoObl NOMy4YeHUs U
PUMEHEHNE apOMaTHYECKHUX YTIJIEBOJOPOJIOB

Crnuptel.  IlpenenbHble  OIHOATOMHBIE — CHUPTHL.  XMUMHYECKHE  CBOMCTBA:
B3aMMOJICICTBHE C HATPUEM KaK CIIOCOO YCTaHOBJIEHUS HATUYMS THIPOKCOTPYIIIHI,
C TaJIOTEHOBOJIOPOJAaMH KaK CIOCOO TMOJY4YEeHUs pAcTBOPHUTENEH, BHYTpU- H
MEXMOJeKyIsipHas neruapatanus. Peakmuss ropenus. Ilomyuenue 3TaHona:
peakius OpoKeHHs! TIIFOKO3bI, THApATals dTUICHA. DTHJISHIIMKOIb U TIMLIEPHH
KaK MpeACTaBUTEIH MPEeAebHIX MHOTOATOMHBIX CIIUPTOB

®denoir. XUMHUECKUE CBOMCTBA (DeHOa (peaKIuu C HaTpUeM, THIPOKCUIOM HATPHS,
opomom). Ilonyuenue penona

3.12

Anpaeruapl. XUMHYECKHE CBOMCTBA MNPEIEIBHBIX albJAETHUAOB: THAPUPOBAHUE;
KaueCTBCHHBIC pEaKIMW Ha KapOOHWJIBbHYIO Tpymmy (peakuus «cepeOpsHOTo
3epkanay, B3aumozeiicreue ¢ ruapokcuaoM meau (II). Ilomyuenume mnpenenbHbBIX
aNbJIETU/IOB: OKHCIIEHHWE CIHUPTOB, THUIpaTalus aneTwieHa. AIIeTOH Kak
IpeCTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKUCIICHHUS alleTOHA

3.13

KapOoHOBbIE KHCIOTBI. XWMHYECKHE CBOWCTBA MPEACITBHBIX OJHOOCHOBHBIX




KapOOHOBBIX KUCJIOT. OCOOCHHOCTH XMMHUYECKHX CBOWCTB MYPAaBbUHOM KHCIIOTHI
[Tony4yeHnue npeaenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIJIOT: OKUCIIEHUE AJIKAHOB,
AJIKEHOB, IIEPBUYHBIX CIIUPTOB, AJIbIETUA0B. Bricine penenbHble U HENpeAeIIbHbIE
KapOOHOBBIE KUCIIOTHI

3.14

3.15

3.16

3.17

Crnoxuble 3¢upsl 1 Kupbl. CIocOOBI MOIy4eHUs! CIOXKHBIX 3(hupoB. OOpaTuMOCTh
peakuun dTepudukanuy. IIpuMeHeHHne CIOXKHBIX 3(QUPOB B IUILEBOH |
naphroMepHOil TPOMBIIUIEHHOCTH. JKHpBI KaK CIOXHBIE 3(HUPHl TIIHLEPUHA U
BBICIINX KapOOHOBBIX KHCIOT. XHMMHYECKHE CBOICTBA JXHMPOB: T'HIPHUPOBAHHE,
OKHCIeHHE. [Haponu3, WIM OMBUICHHE, XHPOB Kak CIOCO0 MPOMBIIUICHHOTO
NOJYYeHHS COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak COJM BBICHIMX
KapOOHOBBIX KUCIIOT

XUMHUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIUH C YYACTUEM CIIUPTOBBIX M AJIbJECTUIHOM
Tpynn U MOJOYHOKHCIOe OpoxeHue. [IpuMmeHeHue TIIOKO3bI, €€ 3HAYCHHE B
JKU3HEACATCIHbHOCTH OpraHusma. Juncaxapupr: caxaposa, MajabTO3a.
BoccranaBnuBaromue W HEBOCCTAHABJIMBAWOIIME  Jaucaxapuibl. [ 'uaponus
nucaxapunoB. [lomucaxapunpl: kpaxmai, rIHKOTeH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmayia, TJMKOT€Ha M Le/UItoo3bl. du3nueckue CBOWCTBA Kpaxmajla H
LEJUTI0JIO3bl. XMMHUUYECKHE CBOMCTBA Kpaxmala: THIpOJIN3, KaYeCTBEHHAs PEAKIUs C
nooM. XHMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: TUAPOJIM3, TMOJyueHue 3Pupon
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK)

AMHHBI. AMHUHBI KaK OpPraHUYECKHE OCHOBAHUS: PEaKIMM C BOJOM, KUCIOTaMHU,
peakuuss TOpeHHs. AHWIMH KaK TpPEICTaBUTENb apOMaTUYECKHUX aMHHOB.
XUMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMU, OPOMHOM BOJIOH,
okucnenue. IlomyueHne aMMHOB aJIKWIMPOBAHMEM aMMHAKa M BOCCTAHOBJIECHUEM
HUTPOIPOU3BOIHBIX YTIEBOIOPOIOB

AMHMHOKHUCIOTHI M O€NKH. AMHHOKHCIOTHI Kak aM(OTEepHbIE OpraHUYECKHE
coenquHeHUs. OCHOBHBIE AMUHOKHUCIOTHI, OOpasyromue Oenku. XHUMHUYECKUe
CBOICTBa OENKOB: TMAPOJIN3, JEHATYypallks, KaueCTBEHHbIE (IIBETHBIE) PEAKIMU Ha
Oenku

3.18

3.19

CrtpoeHue u CTPYKTypa MOJIUMEPOB. 3aBUCUMOCThH CBOMCTB MOJTMMEPOB OT CTPOCHHUS
MoJekysn. OCHOBHBIE CIOCOOBI TMOJIYYE€HHUSI BBICOKOMOJICKYJISIPHBIX COCIMHEHUHN:
PEeaKIMK MOJTUMEPHU3AINN U TTONMKOHAeH . Kiaccudukaius BOJIOKOH

###Par#H#H# 1 nenTudukanus opraHMuecKux coeIMHeHui. Pemenue
HKCIEPUMEHTAJIbHBIX 33/1a4 Ha paclO3HaBaHUE OPraHUYECKUX BELIECTB

3.20

I'enernueckas cBsI3b MCIKAY KiIaCCaMH OPraHUYCCKUX COEIMHEHUI

XUMHS U )KU3Hb

4.1

4.2

XuMus B TOBcenHeBHOW >ku3HH. [IpaBmma Oe3zomacHOW pabOTHl C EIKUMH,
TOPIOYUMH ¥ TOKCHYHBIMHU BEIIECTBAMHU, CPEJACTBAMHU OBITOBON XHUMHUH

XuMuSL U 3I0pOBbE. XUMHSI B MEIUIIUHE. XUMHUS U CEIbCKOE XO35UCTBO. XUMHS B
HPOMBIIUIEHHOCTH. XUMUS U SHEPTreTUKA: MIPUPOAHBIA U MOMYTHBIA HE(PTSIHOMN Ta3bl,
uX coctaB M wucnoip3oBaHue. CocrtaB Hedptn W e€ mepepaboTka (MPUPOIHBIC
VCTOYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHUST U DKOJOTHsA. XHUMHYECKOE 3arpsA3HEHHE OKpPYXKAIOUIEH Cpeabl U €ro
nociencteus. Oxpana tuapocdepsl, MOUBbI, aTMocdepsl, ¢Guopbl U (ayHbl OT
XMMHYECKOTO 3arps3HeHus. IIpoGiema oOTX0mOB W MOOOYHBIX TPOAYKTOB.
AJbTepHATUBHBIC UICTOYHUKU YHEPTUU

4.4

O6H_[I/I€ NpCACTABJICHUA O MNPOMBINUICHHBIX criocobax MOJIYYCHHUSA XHUMHUYCCKUX




BEUIECTB (HAa IpHUMEpPE IPOU3BOJACTBA aMMHUAaKa, CEPHOM KHUCIOTHI). Y€pHas u
1BeTHas MeTaryprus. CTEKIO U CHIIMKaTHAsl IMPOMBINUICHHOCTb. [IpomblnuieHHas
opranuueckas xumusi. CeIpb€ 1151 OPraHUYECKOM MPOMBIIIEHHOCTH

5 Tumnsl pacuéTHbBIX 3a1a4

51 Pacuétsl Macchl BeniecTBa win 00bEMa ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WK 00BEMY OHOTO M3 YYAaCTBYIOIIUX B PEAKIIUHU BEIIECTB

5.2 Pacuérsl TermmoBoro 3¢ dekra peakuuu

5.3 Pacuérpl 00BEMHBIX OTHOLIEHUH ra30B IPU XMMHUYECKUX PEAKLIUIX

54 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJTHO
13 BEIIECTB JIaHO B M30BITKE (MMEET MMPUMECH )

55 PacuéTsl MaccoBoi Wi 00bEMHOMN 701 BBIX0J1a MPOIYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOI'O
Pacuétsl Macchl (00bEMa, KOJMYECTBA BELIECTBA) IPOJYKTA PEAKLIUH, €CIIH OJTHO U3

5.6 BEILIECTB JaHO B BUJIE PACTBOPA C ONPEACIEHHON MAaCCOBOU JI0JIEH PAaCTBOPEHHOTO
BEIIIECTBA

57 PacuéTsl ¢ ncnoab30BaHUEM MOHATHH «MaccoBas J0JIs1», «MOJISpHas
KOHLEHTPALUsA», «PaCTBOPUMOCTb)
Haxoxnaenue MosieKymsipHON (popMyJIbl OpraHMUECKOI0 BELIECTBA 110 €T0

5.8 IUIOTHOCTU ¥ MacCOBBIM JIOJISIM JIEMEHTOB, BXOASILUX B €70 COCTAB, UJIH 110

IIPOJTYKTaM CrOpPaHUs
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