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OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHu4eckold XHMMHHU: €€ BO3HUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B IOIYYCHHUH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé
OCHOBHbIE 0JI0kEeHUs. CTPYKTypHBbIE (OPMYJIbI OpraHMYecKUx BeuiecTB. ['omomorus, usoMepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUAX — OJJMHAPHBIE U KPAaTHBIE CBA3H.

IIpencraBienne o kiaccuuKaluy OpraHMYeckux BellecTB. HoMmeHKaTypa opraHu4eckux
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS BaKHEHIIMX IPEICTAaBUTENIEH KJIacCOB
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl HM3Y4YEHMsI BEIIECTB M HMX IPEBPALLEHUI: O3HAKOMJIEHHE C
o0pa3liaMyu OpPraHMYECKHUX BEIECTB M MaTepuajaMd Ha UX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAOIIOEHUE U OMMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYITIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOIMYECKMH psn. MeraH M 3TaH — MNpOCTEHLINE
NPEJICTaBUTENN aJIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOWCTBA (PEAaKIMU 3aMEIICHUS U TOPCHHS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pPsAA. DTHIEH U MPONUJIEH — MPOCTEHUIINE
IpPEJCTaBUTENIM AJKCHOB: (U3MUECKMe U XHMMHYECKHE CBOMcTBa (peakuuu THAPUPOBAHUSA,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyragueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEWIIME XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psifl. ALlETHIIEH — IpOCTEeHIINN
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHUE, (U3NYECKME M XHMHUYECKHE CBOMCTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALIUN, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3HUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAHUSI M HUTPOBaHMA), IOJIyYeHHE W TNpUMeHeHue. Toanyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue c6OUCMBA (peakyuu 2an02eHUpPoSanus U HUMpPOGAHUS), NOLYYEHUe U
npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTmdeckas  CBsSI3b  MEXKIY  yIVIEBOJOPOJAMHU,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKH YrieBoaopoaoB. IIpupomHblii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoOwl nepepadoTku He(TU: EPEroHKa, KPEKUHT (TePMHUECKUM,
KaTaJuTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yrosib U IPOAYKTHI €T0 MepepadoTKH.

OKCHEpUMEHTAILHBIE METOJbl HM3Y4YEHHsS BELIECTB M UX INPEBPAILICHUN: O3HAKOMJIEHHE C
oOpa3lamu IjacTMacc, KaydykoB U pe3uHbl, koiuiekiuuu «Hedtb» u «Yromb», MoneanpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB U TaJlOTEHONPOM3BOJHBIX, IPOBEACHHUE HNPAKTUYECKOH paboThI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenust mo ypaBHEHUIO XUMHUYECKON peakuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA MJIM MPOJYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIIECTB WU MPOJYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TAaHON: CTpPOeHHe, (GU3NYECKUE WU
XUMHYECKHE CBOWCTBA (pEakUMM C aKTUBHBIMU METajlaMH, TajlOT€HOBOJIOPOAAMHU, TOPEHHE),




IpUMeHeHHe. BogopoaHbie CBSI3U MEXy MOJIEKYJIaMU CIUPTOB. /[eficTBHE METaHOIa U 3TaHOJIA Ha
OpraHM3M 4eJIOBEKa.

MHOroaToOMHBIE CHHUPTHL. OTHUJICHIVIMKONb U TJIHMLEPUH: CTpOEHHUE, (uU3nyYecKkue u
XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO ILIEIOYHBIMU METaJlJIaMH, KAueCTBEHHAasl peaklus Ha
MHOrOaTOMHbI€ CcOUpThI). JlelicTBue Ha opraHu3M uesnoBeka. [IpumeHeHuMe TIiIuUEpUHA U
STUJICHIJIAKOJIS.

@DeHoII: CTPOCHHE MOJIEKYJIBI, (PU3UYECKHE U XMMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue penomna.

Anpnerunsl U Kemowusli. DopMaNbIETHA, aleTAIBJCTUA: CTPOCHHE, (U3UYECKHEe U
XMMHUYECKHE CBOMCTBA (peaklUM OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHbIC pEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas KHCIOTHI:
CTpoeHue, PU3NIeCKre U XMMHUYECKHE CBOWCTBA (CBOICTBA, 0OIIME IS Kiacca KHUCIOT, pPeaKius
sTepuduKanmM), IMojgydyeHHue | npuMeHeHue. CTeapuHOBass W OJEUHOBAas KHUCIOTBHl Kak
IIPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHMCIOT. Mblla KaK COJM BBICIINX KapOOHOBBIX KHUCIJIOT, X
MOIOIIIEE ACUCTBHE.

Crnoxnble 3QupBl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [HIpONH3 CIOXKHBIX 3(PUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

YrneBoasl: cocTaB, Kiaccu(UKanus yriaeBoJoB (MOHO-, IW- U moiucaxapuabl). [moko3a —
OPOCTEHIIMKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUECKHE U XUMHUYECKHUE
cBoMcTBa (B3aumojeicTBue ¢ ruapokcunom meau(ll), okucienne aMmmMuadHbIM PacCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBieHHE, OpOXKEHUE TIJIIOKO3bI), HAXOXJAEHUE B INPUPOAE, NPHUMEHEHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnoso3a Kak IpUpoHble nosmMmepbl. CTpoeHHE Kpaxmajla W LEJUIIOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs Peakus C HOJO0M).

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M MX MPEBPALLEHUI: IPOBEACHHUE,
HaOJII0/IEHUE U OMUCAHKE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIMPTOB, KAUYECTBEHHbBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHUCIeHHe AdTaHona okcuaoM wmeau(Il)), MHOroaToMHBIX CIHUPTOB
(B3aumoneiictBue rmuepuHa c¢ ruapokcuaoM Menu(ll)), ampaeruaoB (okucieHHE aMMHAYHBIM
pactBopoMm okcuzga cepebpa(l) u ruapoxcunom menu(ll), BzaumosneiicTBue kpaxmana ¢ HOAOM),
IIPOBEJCHUE NMPAKTUUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agadu.

Borunicnenus o ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO
BEIIIECTBA MJIM MPOJYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkaliiue OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTH Kak aM(pOTepHble OpraHuueckue coeAuHeHus. Ou3ndyeckrue u XUMUYECKHe
CBOWCTBA AaMHHOKHCIOT (Ha MpUMepe TIIMLuHA). buonornyeckoe 3HaYeHHE aMHUHOKHUCIIOT.
ITenTuael.

benkn kak NpUPOAHBIE BBICOKOMOJIEKYJSIpHbIE cOeAMHEHMs. llepBuuHas, BTOpUYHAs H
TpeTU4yHasi CTpPYKTypa OenkoB. XHMHYECKHE CBOICTBa O€JIKOB: THJIPOJU3, [eHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.

OKCHepUMEHTAIbHbIE METOAbl M3YYEHMsI BEIECTB W WX IMpEBpalleHUil: HaONIoAeHHE U
OTHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JA€HATYypalus OENKOB MpU HArpEeBaHHUH, IIBETHBIE PEAKLIUU
0EeIKOB.

BbicokomoieKyIsIpHBbIEC COCTUHEHHS

OcCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COCOMHCHHH: MOHOMED, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIIEHb NOJMMEPHU3ALINH, CPEIHAS MOJIEKyIsspHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IIOJTMMEPU3ALNS U TOJIMKOHACHCALUS.

OKCHEpUMEHTAJIBHBIE METOJbl M3yUEHHUS BELIECTB M UX IPEBpAIllEHUI: O3HAKOMIIEHHE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4yKOB.



MexnpeamMeTHbIE CBSI3H.

Peanm3zanusi MEXNpeIMETHBIX CBA3EH MPU H3y4eHUU opraHuyecko xumuu B 10 kiacce
OCYIIECTBIISICTCS 4epe3 HCIIOJIIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHHA, TaK U
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBeHHO-HAYUHBIC TTOHSTHS: SBIICHUE, HAYYHBIA ()aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIU3, CUHTE3, Kiaccu(UKaIus, MEPUOJUYHOCTb, HAONIOJCHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIEJIUPOBAHUE.

®uznka: MaTepus, YHEpPrusi, Macca, aToM, JIEKTPOH, MOJIEKYyJia, SHEPIeTUYECKUI YPOBEHb,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIWYMHBI U €AUHUIIBI UX
U3MEpEeHHUs.

Buonorus: xinerka, opranusM, Ouocdepa, oOMEH BeIIECTB B OpraHuszMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIICBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrys: MUIIEBBIE MPOIYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAaHUS, MOIOIIHNE CpPEICTBa,
JIEKAPCTBEHHBIE M KOCMETHYECKUE Tpenaparbl, MaTEpHalIbl U3 UCKYCCTBEHHBIX M CHUHTETHUYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMuyeckuil aneMeHT. AtoM. Sapo artoma, u30TONBL. JNEKTpOHHas 000JIOUKa.
DHepreTUueckue YpOBHH, MOJIYPOBHH. ATOMHBIE opOuTaiu, s-, P-, d- amemeHThl. OCOOCHHOCTH
pacnpeneneHus 3JeKTPOHOB MO OpOMTANsIM B aTOMax 3JIEMEHTOB MEpPBBIX YETBIPEX IMEPHOJOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumonmueckas cucrema XuMHU4Yeckux sieMeHtoB J[. M.
Menneneesa. CBsi3b IepuOINYECKOr0 3aKoHA U [lepnoanyeckoil CUCTEMbI XMMUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIECTB MO IpyIaM U
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHMUYECKas CBsA3b. BuHIbl XMMHUYECKOH CBs3M (KOBaJeHTHas
HEeNoJisipHasl W TMOJIsSIpHasi, WOHHAas, MeTajuindeckas). MexaHu3Mbl oOpa3oBaHMsSI KOBaJEHTHOMN
XUMHUYECKON CBsA3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBIH). BomoponHas cBsa3b. BaneHTHOCTB.
DneKTpooTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISpHOIO M HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTne o aucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas nois
BEILECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeuHeHuil. HoMeHkaTypa HEOpraHMYecKHUX BEIIECTB.
I'eneTndeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAIIICKALIUX K PA3JIUYHBIM KJIACCAM.

Xumuyeckass peakius. Knaccuukamuss XUMHUECKUX pPEaKIUil B HEOPraHUYECKOM H
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUIX.

CKopocTh peakuuy, e€ 3aBUCHUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTHUMbIE pPEaKIUU.
XnuMuyeckoe paBHOBecHe. DakTOphl, BIUAIONIME HAa COCTOSSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle larense.

OnexTponuTtnueckas aucconuanus. CunbHble U cialOble 3nekTposuThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, LEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.



OKCHEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIECTB M MX MPEBpAIlECHUN: AEMOHCTpaLus
tabmun «[lepuoauueckas cuctema xumudeckux sinemeHToB JI. WM. MenneneeBay, u3ydeHue
MoOJeNiell  KPUCTALIMYECKUX PEIETOK, HAOMI0JeHHEe W ONHCAaHWE JeMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3loKeHUEe IepoKcHIa BOAOPOAA B IPHUCYTCTBUU KaTaau3aTopa,
OIIpElEIICHUE Cpelbl PAacTBOPOB BEIECTB C IIOMOILBI) YHUBEPCAJIBHOIO HMHJIMUKATOpA, PEaKLMH
HMOHHOro OOMEHa), HpOBEIEHUE NPAaKTUYeCKOH paboTbl «BiusHue pa3nuyHbIX (PAKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

PacuérHble 3anaumn.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKLMM, B TOM YHUCIE TEPMOXUMHUYECKUE PACUYETHI,
Pacuy€Thl ¢ UCTIIOIB30BAHUEM IOHATHUSA «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckas xumus

Hewmeramnsl. Ilonoxenue nemeramnos B llepnoanueckoil cucteMe XMMHUYECKUX DJIEMEHTOB
J. Y. MenneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAJIJIOB.
AnnoTponust HeMeTauIoB (Ha MpuMepe KUciIopoa, cepsbl, pocdopa u yriaepoaa).

XVWMUYECKUE CBOHCTBA BAKHEHIIMX HEMETAUIOB (TaJlOTEHOB, Cephbl, a3oTa, ¢ocdopa,
yriepoja U KpeMHMsI) U X COEIMHEHUH (OKCHIOB, KUCIOPOJACOJEPKAIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

ITpuMeHeHnEe BaKHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxxenne Meramios B Ilepuonnueckoit cucreMe XUMUYECKUX emeHToB /1. 1.
MenpneneeBa. OcoOEHHOCTH CTPOEHMSI 3JEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKUM psl HaNpsKEHUN
METAJIIOB.

XUMHYECKHE CBOWCTBA BAXKHEUIIUX METAUIOB (HATpUM, Kajdui, KaJblMi, MAarHui,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILECHUN: U3yYEHUE KOJUIEKIIUN
«Mertaisl U cIijIaBbl», 00pa3lioB HEMETAIOB, PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HAa0JI0/IeHHe
U OIMCaHHWE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX ONBITOB (B3aUMOJEMCTBUE THUAPOKCH]IA
QIIOMHUHUS C paCTBOpPaMH KUCIIOT U LIEJI0UEl, KaUeCTBEHHbIE PEAKIIMM HA KATUOHBI METAJIIOB).

Pacuérnble 3agadu.

Pacuérsl macchl BemiecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe
Wi 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKLUH BEUIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CJIN OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecrie4eHUH IKOJOTHYECKOM, YPHEPTreTHYECKON M THUIIEBON 0€30MacHOCTH,
pa3BUTHUU MeIULUHBL. [IoHATHE 0 HAYYHBIX METO/IAaX MO3HAHUS BELIECTB U XUMUYECKHUX PEAKIIUM.

[TpencraBienust 06 oOUIMX HAyYHBIX NMPUHIUIAX MPOMBIIIJIEHHOTO MOTYYEHUs BaXKHEUIINX
BEILECTB.

YemoBek B MHpe BEHIECTB M MAaTE€pUAIOB: BAXKHEHUIIME CTPOUTENIbHBIE MaTEepHAIbI,
KOHCTPYKLIMOHHBIE MaTe€pHallbl, KpacKH, CTEKJIO, KEepaMHKa, MaTephalbl JUIsl SJIEKTPOHHUKH,
HaHOMAaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIE y10OpEHHUSI.

XvUMHs M 370pOBbE YEIOBEKAa: IIpaBWJIa MHCIIOJIB30BaHMs JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamnus MeXnpeIMeTHBIX CBs3el MpU U3y4yeHUU Oo0Iel U HeopraHuyeckoil xumuu B 11
KJIacce OCYIIECTBISIETCA Yepe3 MCIOb30BaHHe Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TakK U
MOHSTHH, ABJISAIOMMXCA CUCTEMHBIMU IS OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01e ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIM (aKkT, TMIOTE3a, 3aKOH, TEOpHs, aHAJH3,
CHUHTE3, KiIacCUpUKAIMs, MEePUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE,
U3MEPEHHUE, SABJICHUE.



®dusnka: marepusi, SHEPrus, Macca, aroM, BJEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOII,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, HHEPreTHYEeCKUil ypOBEHb, BEIIECTBO, TeJI0, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYNHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kieTka, oOpraHmsM, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorust: XUMUYECKas MPOMBIIUIEHHOCTh, METaJUTYprusi, IPOU3BOJACTBO CTPOUTEIHHBIX
MaTepuasos, CEJIbCKOXO03SHCTBEHHOE MIPOU3BO/JICTBO, MUIIEBast MIPOMBIIIIIEHHOCTD,
(dapmaieBTHYECKast MPOMBIIIIEHHOCTD, TIPOM3BOJICTBO KOCMETUYECKUX TPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAaJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 XUMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMUCS
IporpaMM CpeaHero odmero o0Opa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-MeTonn4yeckoil OCHOBOM AJisi pa3pabOTKy MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS MPOrpaMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.

B cooTBeTCTBUM C CHUCTEMHO-JESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MPEaMeETa «XUMUs» Ha YPOBHE CPEIHEr0o 00Iero oOpa3oBaHUs BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HAaHHE O0YyYaroIIMMMCS POCCUICKOM TIpakJaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJM4re MOTHUBAIIUU K 00YUCHHIO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTh OOY4YalOIIMXCS PYKOBOJACTBOBATHCA B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMHU LEJIOCTHOW CHUCTEME XHMMHYECKOTO
o0pa3zoBaHus;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHUECKON KYJIBTYPhI H CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JlngHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMUsD) TOCTUTAIOTCSA B €IUHCTBE Y4eOHOM
U BOCIHTATEIbHOU JESATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH, COIIMOKYJIbTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM W HJI€AJlaMU POCCHIICKOro TIpa)<JIaHCKOro oOIIecTBa,
NPUHITHIMEH B OOIIECTBE HOPMaMU M TpaBWJIAMH MOBEACHHUS, CIOCOOCTBYIOIMIMMH MpOIleccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUSI U HPAaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00Y4arOIIHUXCSl.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBLHOM U MPAKTHUYECKOM JEATEIbHOCTH 00yUaIoUIMXCs 110 peanu3alii NPUHATHIX B
o0111ecTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:x1aHcKoOro BOCIMTAHUSA:

OCO3HaHUS OOYYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX NMPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMPaBUJIAX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTH MPHU CO3JAHUM y4EOHBIX MPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIOJIHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAyYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHS K MPOLIECCY TBOPUYECTBA B 00IACTH TEOPUU U TIPAKTHUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUA TOTO, YTO JOCTHKEHHSI HAYKU €CTh Pe3yJbTaT JJINTENbHBIX HAOIIOACHHH, KPOIOTIMBBIX
AKCIIEPUMEHTANIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MIOJYYEHUU U MOCIEAYIONEM aHalu3e HHPpOpMaIiu
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[UH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSIMH, U MPUHUMATH
OCO3HAHHBIE PELICHUs], OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOUX TOBAapUIIeH C MO3UIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUM STUX TOCTYIIKOB;



4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUA LEHHOCTEeH 370poBOro u Oe3zomacHoro oOpa3a >KM3HH, HEOOXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOroeHHsI MpaBUIl O€30MaCHOTr0 00paIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
Y B TPYAOBOM AECATEIBbHOCTH;

MOHUMAaHHUS [ICHHOCTH NPAaBUJI WHMBUYaIbHOTO M KOJUIEKTUBHOTO OE30MaCHOTO MOBEACHUS
B CUTYyalUsIX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIIOJCH;

OCO3HAHUA TMOCIEACTBUM U HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOJIICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

5) TpyaoBOro BocnnuTaHMs:

KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTH B  Y4E€OHO-HCCIEIOBATENbCKOM  JEATENbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PCIICHWM I[PAKTUYECKUX 3a4a4 COLMAIBHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K IPAKTUUECKOMY U3YUYEHHIO IPpOodeccuil pa3InyHoro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUM M0 XUMUU;

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYA0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHYallbHOH TpaeKkTopuu oOpa3zoBaHus, Oymylien
npodeccun U peanu3aluu COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYeCcKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUA TJI00ANBHOTO XapakTepa HKOJIOTUYECKUX MPOOSeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHMsI HEOOXOJIUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHUH XUMHM JAJs PELIeHHs BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

aKTUBHOTO HENPUATHS IEHCTBUM, NPUHOCAIIMX BpPEX OKPYXKAIOLIEH IPUPOLHONU Cpene,
YMEHMsI TMPOTHO3UPOBATh HEOJIArONpUATHBIE HSKOJIOTMYECKUE TOCIEICTBUS MPEITPUHUMAEMBbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO OJKOJOTMYECKOrO MBIIUICHUS, OKOJOTMYECKOM KYJIbTYpbI, OIIbITa
JEATEIIBHOCTH  DKOJIOTMYECKOM  HANpPaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCS UMM B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAIbHOM MPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTHBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMOpoOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

NOHUMaHMA CcHelM(PUKM XUMHUM Kak HaykKd, OCO3HaHMA €€ poilud B (POPMHUPOBAHUH
paloHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHMU IIEJIOCTHOTO TMpPEACTaBIEHUS 00 OKpYy)KaroleM
MUpE KaK O €IUHCTBE IIPUPOJBI U YEIIOBEKA, B [IO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
po0JieM COXpaHEeHUsI TPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHM JJIS COBPEMEHHOM LMBWIM3ALMU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3bl MaTepuaabHOU
KYJIBTYpBl, PELICHUH TJI00aJbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHS YEJOBEYECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOH JKU3HU KaXKJ0r0 4JjieHa 00IeCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: IIOHMMaHHs  CYIIHOCTH  METOJOB  ITO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUM, YMEHUS
JenaTh 0OOCHOBAaHHBIE 3aKIIOUEHHsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIUXCS JaHHBIX C IIEIBI0
MOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS /ISl pelIeHus nMpo0jeM B
pealIbHBIX KU3HEHHBIX CUTYAIHIX;
MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTHM K HEIMpEephIBHOMY OOpa30BaHMIO M camMo00pa3oBaHUIO, K
AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTSIMH;
MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3iMuHbIX chepax npodecCHOoHaTbLHON AESITETbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEITHETO
o01rero oOpa3oBaHus BKIIOYAIOT:

3HaUUMBIC JUIsI  (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIONMIUXCS MEXKIAUCIUILTUHAPHEIC
(MeXTpeMeTHbIE) 00IeHayYHbIC TTOHATHS, OTPAKAIOIIKME 1IETOCTHOCTh HAyYHOH KapTHHBI MUpa U
crenupuKy METOAOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HaykKaxX (MaTepus, BEIIECTBO,
SHEprusi, SBICHUE, MPOILECC, CUCTEMA, HAYYHbIM (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCcalbHbIe yueOHbIE AeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHEIC),
obecrnieunBaromue GopmMupoBanrne (GpyHKIMOHAIBHON T'PAaMOTHOCTH W COIIMAIBHON KOMIICTCHIIMH
00y4aromuxcs;

CIIOCOOHOCTH 0o0yJaroumxcs HCIIOIL30BaTh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble Yy4eOHble MACWCTBHS B TO3HABaTeNbHOM U
COLIMAIbHON ITPAKTHKE.

MetanpeameTHble  pe3yjibTaThl OTPAKAIOT OBIAJCHHUE YHHUBEPCAJIbHBIMU  YYEOHBIMH
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO (D OpMyNHUpOBaTh W  aKTyalH3UpOBaTh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeAeNsiTh e MAESITeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU WX JOCTHKECHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

WCIIONIb30BAaTh MPU OCBOSGHUU 3HAHUNW TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISTH
XapaKTepHbICe TPU3HAKK TOHATHA W  YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKAIINY BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh TPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHHUSIMH;

CTPOUTH JIOTHUECKHUE PACCYXJICHUS (MHIYKTHBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHUH), BBISBIIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKJIFOYEHUS,;

MPUMEHSTh B TpOIECCEe MO3HAHMS, HCIOJNBb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJTH, TIPe0OpPa30BhIBaTh MOJCIBHBIC TPEICTABICHUS — XUMHUYSCKUH 3HAK (CHMBOJI) 3JICMCHTA,
XuMHYeckass QGopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpU pPElIeHUH  y4eOHBIX
MO3HABATEIIBHBIX W MPAKTHYCCKUX 3a/1a4, MPUMEHATh HA3BaHHBIC MOJICITbHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIUi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

dbopMyIMpOBaTh TENM W 33Ja4d  WCCIICJIOBAHMS, WCIIOJIb30BaTh IOCTABJICHHBIC U
CaMOCTOSITENNLHO C(HOPMYIUPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJISt
(hOpMUPOBAHUS THUIIOTE3HI 0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKJICHUI;

BIIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO IUJIAHUPOBAHUS M TPOBEACHHS yUYEHUYECKHX
SKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJIOJAaTh 3a XOJIOM IPOIECCca, CaMOCTOATEIBHO
MPOTHO3MPOBATh €ro pe3ynabTar, (OpMyIUpoBaTh OOOOIIEHUS ¥ BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTABJIATH OOOCHOBAaHHBIM OTYET O MPOJEIaHHOM
pabore;



npuoOperaTh ONBIT YYCHMYECKOW HCCIE0BATENbCKOM W TNPOEKTHOW JIEATENIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJIOB peIlIEeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(OpMaIK (HAyYHO-TIOMYJIsipHAs TUTEpaTypa
XMMHUYECKOTO COJAEp)KaHus, CIpaBOYHble IocoOusi, pecypcsl VHTepHera), aHaIM3UpPOBaTh
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM MPEACTABICHUS, KPUTHUYECKH OLEHHUBATh €&
JIOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTD;

dopMynupoBaTh 3ampockl M TPUMEHATH pa3IMYHbIE METOAbl IpPU IOMCKE H OTOOpe
uHpopMaLuu, HEOOXOAUMOM [l BBINOJIHEHHS YY€OHbIX 3aJjau ONPEAeIEHHOIO THUIIA;

nproOpeTaTh OMNBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAIbHYIO (OpMY MpeacTaBieHHs HH(POPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBI $3BIK B KayeCTBE CpeACTBA IIpu paboTe C XUMHUYECKOU
uHpopMaLueil: IPUMEHATh MeXIpeaMeTHbIe (PU3nYecKkue 1 MaTeMaTU4eCKne) 3HaKU U CUMBOJIBI,
¢dopmybl, abOpeBHATypBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYX/JaeMOW TeMbl B XOJie AMajora W/WiM JUCKYCCHUH,
BbICKa3bIBaTh WJE€H, (OPMYJIHpPOBaTb CBOM  IPENJIOKEHUS OTHOCUTENBHO  BBIOJIHEHUS
IIPEUI0KEHHON 3aa4H;

BBICTYNIaTh C IPE3EHTALMEN pe3ysbTaTOB I103HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJIHEHUH XMMHYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HMCCIEAOBAHHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, pealv3allu y4eOHOro
npoekTa M (OpPMYIHPOBATH BBIBOJABI 10 peE3yJlbTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MYTEM
COIJIaCOBaHUs MO3UIMH B X0/1€ 00CYKICHHUS 1 0OMEHAa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYLIECTBJISTH CBOK I103HABATENbHYIO JESTEIbHOCTD,
ompenenss e€ LeNd U 3aJaud, KOHTPOJUPOBATb M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii allrOpUTM ACUCTBUM TpU BBIIOJIHEHUWH YYE€OHBIX W MCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN CcIOCO0 MX peleHHs ¢ y4€TOM MOJTy4YeHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsh» OTPAkKaIoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUA O XUMHUYECKOW COCTaBIAIOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMMHUU B TIO3HAHWUU SIBJICHHA MPUPOIBLI, B (OPMUPOBAHUM MBIIUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW Il  PEIICHUs
MPAKTUYECKUX 33Jad M OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO H
MIPUPOJHON Cpelie;

BJIaJICHUE CUCTEMON XMUMHYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAIOIINE TOHITHS
(XMMUYECKUIl DJIEMEHT, aTOM, OJJEKTpPOHHas 000J04YKa aroma, MOJIEKyJia, BaJ€HTHOCTb,
ANIEKTPOOTPHUIIATETILHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaléHHasi), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeeT, GyHKIIMOHATbHAs
rpymnmna, paauKkai, U30MEPUs, U30MEPBL, TOMOJIOTUYECKUI P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO.
Y a30TCOJECPKAIINE COCTUHEHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs CTpPOEHUs opraHmdeckux BemectB A. M. Byrtieposa,



3aKOH COXpPAaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BbIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIekKallie B OCHOBE MOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOJIOTMYECKUE CBEICHUS O CBOWMCTBAaX, COCTaBe, IIOJIYYCHUU U
0€30MacHOM HCIOIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAaKTHUECKOMN
JIeSATeIbHOCTH YETI0OBEKa;

c(hOpMUPOBAHHOCTh YMEHH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUN, YCTAaHABIMBATh MX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIeHUI OPraHUYeCKUX COCTUHEHUII;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJI30BaTh XHMHYECKYI0 CHMBOJHUKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOI) (HOPMYII OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMUMHUYECKUX PEAKIIMi, U3rOTaBIMBATh MOJEIM MOJEKYJ OPraHUYeCKHX BELIECTB JIS
WUTIOCTPAIIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHU YCTAHABIMBATH MPUHAMIC)KHOCTh W3YUYCHHBIX OPTraHUYECKHX
BEIIECTB [0 HUX COCTaBy U CTPOCHHUIO K OMNPENEIEHHOMY KiacCcy/Tpymre CoelInHEHUN
(YTJI€BOJIOPOIBI, KUCIOPO U a30TCOACPIKAIINE COCTUHEHUSI, BBICOKOMOJICKYJIIPHBIE COCTUHEHUS ),
maBaTh WM Ha3BaHus 1o cucrematndeckoi Homenkiarype (IUPAC), a Takxke mNpUBOIUTH
TPUBHUAJIbHBIE HA3BaHUSI OTACIIbHBIX OPTraHUYECKUX BEIIECTB (ITUJICH, MPOIMMIICH, alleTUJIEH,
STUJICHIJIUKOJb, TIUIEpUH, GeHO, GopManbIeru, aleTalbIeru/l, MypaBbuHasi KUCIO0Ta, YKCyCHAas
KHCJIOTa, OJCMHOBAsl KHUCIIOTA, CTEAPUHOBAsl KHUCIIOTA, TIIOK03a, (pyKTO3a, Kpaxmall, LEeJUTII03a,
TJTMITAH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUIBI XHUMHYECKOM CBS3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSATH TMOJIOKEHUSI TEOPUU CTPOCHUS OPTraHUYECKHX
BemiectB A. M. ByrtnepoBa 11t 00bsCHEHHUS 3aBUCMMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAHEHUsI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTPOEHHE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBAa TUMUYHBIX MPEJCTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH,
STHUIIEH, TPOMUJIEH, aleTWwieH, OyragueH-1,3, merunOyraaueH-1,3, OeH305, METaHOMN, 3TAHOI,
STUJICHTIIUKOJb, TJIMIEPUH, (EHOJI, aleTaabJerul, MypaBbUHAsI U YKCYCHas KHUCIOTHI, TJTFOKO3a,
Kpaxmall, [eJUII003a, aMUHOYKCYCHasl KUCIIOTa), WIUTFOCTPUPOBATh T€HETHUYECKYIO CBSA3h MEXKIY
HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C HCIOJIB30BAaHUEM CTPYKTYPHBIX
bopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh UCTOYHUKU YTIIEBOJOPOJIHOTO CHIPhsS (HEQDTH,
MPUPOJHBIN Ta3, Yrojib), COCOObI MX MepepadOTKH W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS TI0 XUMUYECKUM YpaBHEHUSM (MaccChl,
00bEMa, KOJTMYECTBA UCXOHOTO BEIIECTBA MJIM MPOAYKTA PEAKIIMH 110 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHHU BJIQJE€Th CHUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCTIOIB3yEMbIX B XUMUU TIPH U3yYEHUH BEIIECTB U XUMUYECKHX SIBIICHUN (HaOII0IeHNE,
W3MEpPEHHE, IKCIIEPUMEHT, MOJACIUPOBAHNE), HCTIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATUS PEIICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYallUAX, CBS3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh TpaBWJIA TMOJH30BAHUS XHUMHUYECKON TOCYyAON U
1ab0paTOPHBEIM O0OpPYAOBaHUEM, a TaK)Ke MpaBHiIa OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATh M BBITMIOJHATh XUMHYECKHUH HKCIIEPUMEHT
(mpeBpallieHusT OpPraHUYECKUX BEIECTB IMPU HArpeBaHUM, IMOITYYEHHE STUIIEHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIIMU OPraHUYECKUX BEILECTB, J€HATypalusi OEIKOB MPH HArPEeBaHUU,
[[BETHBIC PEAKIINU OEIKOB) B COOTBETCTBUU C MPAaBUIAMH TEXHUKH O€30MACHOCTH MPHU OOPALICHUH C
BelleCTBAMH U J1AaOOPATOPHBIM 00OPYIOBAHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO



JKCIIEpUMEHTa B (OpMe 3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U  (OpMyIUpOBaTH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHWMHUYECKYI HWH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoM nHpopmanuu, MHTEpHET U IpYyrux);

c()OPMUPOBAHHOCTh yYMEHHH COOJIFOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/ICHNUs B OBITY W TPYIOBOM JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXKAroIIed MPUPOTHONW Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA XUBHIC OPTaHU3MBI
ornpeeNéHHBIX OPraHUYECKUX BEIEeCTB, MOHUMas cMbici nokaszarens [1/K, noscusaTe Ha nmpumepax
CIIOCOOEI YMCHBIICHUSA U MPEAOTBPALICHUSA UX BPECAHOT'O BO3I[€fICTBPI51 Ha OpraHu3M 4CJIOBCKA,

JUIsE OOyYarolUXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBBS: YMEHHUE MPUMEHSThH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHUYICCKUX S'IBJICHI/II;'I;

JUISL CJIETIBIX W CIIAa0OBHUIALIMX OOYUYaIoIUXCsl: YMEHHE HCIOJIB30BaTh PelbehHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1s 3anucu XuMu4Ieckux (GopMyiL.

11 KJIIACC

[IpenmeTrHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHueCcKasi XUMHsD OTPaXKaroT:

Cc(OPMUPOBAHHOCTH MPEACTABICHUN: O XMMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHUHU B TIO3HAHUM SIBIICHUW TPUPOABI, B (POPMHPOBAHWU MBIIUICHUS U
KyJAbTYphl JHYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOIUMON JJsl  peIieHHs
NPaKTUYECKUX 337a4 M HSKOJOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
HPUPOTHOH Cpene;

BJIAJICHHE CHUCTEMON XMMUYECKUX 3HAaHUH, KOTOpask BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHATHUS
(XMMHYECKHUi AJIEMEHT, aTOM, U30TOM, S-, P-, 0- JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIDHBI 00BEM, BaJCHTHOCTH, OJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCJICHUS,
XUMHYecKasl CBs3b (KOBaJEHTHas, HOHHAas, MeTajlIn4yeckas, BOJOPOAHAsA), KpUCTaJUIMYecKas
peméTka,  THINBI  XWMHYECKHX  peakUui, pacTBOp,  OJEKTPOIUTHI,  HEDJIEKTPOIUTEHI,
AIIEKTPOIUTHYECKAsl TUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMUYECKON PEeaKIIMH,
XUMHYECKOE pPABHOBECHE); TEOPUH W 3aKOHBI (TEOPHsS DIIEKTPOIUTHYECKOW JIUCCOLUAIIHH,
nepuoaudeckuit 3akon [[. M. MenaeneeBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAICHUS SHEPTHH NPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH S3BIK
XUMHH, MUPOBO33pEHUECKUE 3HAHUS, JIeXKAll[e B OCHOBE MOHUMAaHUs IPUYMHHOCTH ¥ CUCTEMHOCTHU
XUMHYECKHX SIBJICHUH, (aKTOJOTHUECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IOJNyYCHUH U
0€30I1aCHOM HCIOJIb30BAHUU BAXXHEHUIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
NeSITeTTHHOCTH YeTIOBEKa,

c(OpPMHPOBAHHOCTh YMEHMH BBIABIIATH XapaKT€PHbIC NPU3HAKU MOHATUH, YCTaHABINBATh MX
B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE IMMOHITHS TP ONMMCAHUN HEOPTaHUYECKUX BEIIECTB
U UX NpEBpaICHUH;

c(OPMHUPOBAHHOCTh YMEHHH WCIIOJNF30BaTh XHUMHUYECKYI0 CHMBOJIMKY [UIS COCTaBIICHUS
(GopMyn BeIeCTB M YpaBHEHUI XUMHUYECKUX peakini, cucteMaTndeckyro Homenkiarypy (IUPAC)
U TPUBUAIBHBIC HAa3BaHUS OTNEIBHBIX HEOPTaHUYECKUX BEIIECTB (YTapHBIH Ta3, YIJIeKHCIBINA ras,
aMMMaK, raiéHas U3BeCTh, HeraéHas U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUI ONpEAEIsITh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKUX
3JIEMEHTOB B COEJIMHEHMSIX Pa3IMYHOrO COCTaBa, BUJ XUMHYECKOH CBS3M (KOBaJIGHTHAs, UOHHAS,
METaJUIn4ecKasi, BOJIOPOJHAS) B COCIWHEHHSX, THUI KPHUCTALIMYECKOW PEIMETKH KOHKPETHOTO
BEIIeCTBA (AaTOMHAasi, MOJEKYJsIpHas, HOHHAas, MeTaJulM4yecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB IO
UX COCTaBy K OIpeAeTIEHHOMY KJacCy/TpyIe COSAMHEHHWH (IIPOCThIE BEIIECTBA — METAUIBI U
HEMEeTaJlJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICT TIepuoanydeckoro 3akona [[. 1. MenpaeneeBa
U JIEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLYI0, O0OBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINY;



c(OpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
aneMeHToB 1—4 mepuonos llepuoanmyeckoin cuctembl xumMmudeckux snemeHToB . Y. Menpaeneena,
UCTIONB3Ysl TIOHATHUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPTETHUCCKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COCAMHEHHH IO NEepHoJaM U
rpynmnaMm [lepuoardeckoil cucteMbl XUMHUYECKUX 3IeMeHTOB []. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB, MOATBEPXKJATh CYIIECTBOBAaHUE T'€HETHUECKOU
CBS3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIBIO YpPAaBHEHUN COOTBETCTBYHOLIUX
XAMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XMMHUYECKHE PEAKIUH [0 Pa3IUYHBIM
npu3HaKaM (YUCITy U COCTaBY PEarupyrolux BEMIeCTB, TEIIOBOMY d(D(EeKTy peakiuu, N3MEHESHUIO
CTENeHEeH OKUCIICHUS SJIEMEHTOB, 00pPaTUMOCTH PEaKIMH, YIaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUW COCTABIISATh YPABHEHUS PEAKIUN PA3IUYHBIX THIIOB, TIOJHBIC U
COKpaIIEHHbIE YpaBHEHHUS peaklUidl HMOHHOTO OOMEHA, y4YUThIBAas YCIOBHUS, MPU KOTOPBIX O3TH
peaKIu UAyT J0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJIUTH PEAKIIUH, MOATBEPKIAIOIINE KaueCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKiHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEaKIUu OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrOo pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHS CEepHOM KHCIOTBI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTD
npeacTaBieHuii 00 OOIMMX HAyYHBIX MPUHIUIAX M SKOJOTHYECKHX MpodieMax XHUMHUYECKOTo
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh yYMEHHUH TMPOBOJUTH BBIYHUCICHHUS C UCHOJIb30BAaHUEM TMOHSITHS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPYU XUMUUYECKHUX PEAKITUSIX,
Macchl BelecTBa WU 00BbEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0bEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(pQeKkTa peakiuu Ha OCHOBE 3aKOHOB
COXpAHEHHUs MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHUH COOJIIOMATh TpaBWja TMOJIB30BAHUS XMMHYECKOM TOCYI0M u
71abopaToOpHBIM 000PYIOBaHHEM, a TaKXKe MpaBHiia OOpaIIeHHs C BEIIeCTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINONHATH XHUMHUYECKUNW OKCIEPUMEHT
(paznosxeHue MepoKCuaa BOAOPOJa B MPUCYTCTBUU KaTaIW3aTopa, ONpeAesieHue Cpeibl pacTBOPOB
BEIIIECTB C TIOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3NUYHBIX (AKTOPOB HA CKOPOCTh
XUMUYECKON PEaKINy, peaKIii HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIIMU Ha CyIb(dar-, kapOboHat-
U XJOpUJI-aHUOHBI, HAa KATHOH aMMOHUS, pEUICHUE SKCIEPUMEHTANbHBIX 3a7ady M0 TeMaM
«Meramnel» u «Hemeramnel») B COOTBETCTBUM C TPaBUJIAMH TEXHHUKH O€30MACHOCTH TMpU
oOpallleHud ¢ BeleCTBaMU M JIA0OpAaTOPHBIM O0OpYyIOBaHUEM, TPEICTABIATH PE3YyIbTAaThI
XUMHYECKOTO DKCIEepuMeHTa B (GOpMe 3alHuCH ypPaBHEHH COOTBETCTBYIOIIMX PEAKIUNA U
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh yMEHHUN KPUTUYECKH aHAIM3UPOBATh XHUMHUUYECKYI0 WH(MOpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBA MAaCCOBOM KOMMYHUKaIMHU, IHTEpHET U OpyTuX);

c(OpMHUPOBAHHOCT YMEHUH COOJIIOJIaTh MpaBWJIa SKOJOTHYECKH I1eJ1eco00pa3Horo
MOBEICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B MENSAX COXPAaHEHUS CBOETO 30POBBS U
OKpYKalolllell MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICUCTBUS HA KUBBIE OPTraHU3MBbI
ompeAeNEHHBIX BEIIECTB, MOHUMAs cMbici Tokazatens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHN3M YEJIOBEKA;



JUIsE OOyYarolUXCsi C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSIThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CIIETIBIX M CIa0OBHIAMIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BAaTh PElbe(hHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.



TemaTuueckoe IMJIAHUPOBAHUC C YKA3aHUCM KOJIMYCCTBA aKaACMHUYCCKUX YaCOB, OTBOAUMBIX Ha
OCBOCHHC Ka)I(HOﬁ TEMBI yqe6Hor0 npeaMeTa U BO3SMOXKHOCTE UCITIOJIB30BAHUSA I10 JTOM TeMe

ANEKTPOHHBIX (IIM(PPOBHIX) 00pa30BATEIBLHBIX PECYPCOB

Ne | Komuuect Tema KoauuectBo 20P, L1OP
I/ | BO 4acoB 4yacoB Ha
peann3aIuio
paboueii
pOrpaMMbI
BOCITUTAHHUS
10 kaace
TeopeTnyeckne 0CHOBbI OPraHUYECKOIl XUMHUHM - 3 yaca
1 3 [IpeameT opraHr4ecKo XUMHUH. 1 -
Teopusi CTpOCHHSI OPraHUIECKIX
coenuHenuit A. M. byrneposa
YrieBoaopoasl — 12 yacos
2 2 [IpenenbHbIE YIIEBOAOPOIBI — 1 -
aJIKaHbI
3 5 HenpenenbHble yriieBOgOpPOIbL: 1 -
aJIKEHBI, aJIKaJUCHBI, aJIKUHBI
4 2 ApoMaTu4ecKue yriieBoa0poIbl -
5 3 [IpupoHbIE HCTOYHUKH -
YIIICBOIOPOIOB U UX MepepaboTka
Kuciopoacoaep:xamme opranudeckue coeqnnennsi — 13 yacon
6 3 Crinptel. @enon -
7 7 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 1 --
CrnosxHble 3¢upsl
8 3 VYriaeBoasl -
A30Tcojep:aliye oprannieckue coenneHusi — 3 yaca
9 | 3 | AMuHBI. AMHHOKHMCTIOTEL Benku | | -
BbicokomosiekyIsipHble coeJuHeHHs — 2 yaca
10 | 2 | Mnactmaccer. Kayaykn. Bosokna | E

O011ee KoJu4ecTBO YacoB no nporpamme — 33 yacos; PBII — 4 yaca.

11 kaacc

Teopernueckne 0ocHOBbI xXuMHHu — 13 yacoB

1 3 Crpoenwne atomoB. [lepnonnuecknii 1 -
3akoH u [lepuoanyeckas cucrema
XUMHYECKHUX dj1eMeHToB J[. 1.
Meneneena
2 4 Crtpoenue BeniectBa. MHOroo6pasue 1 -
BEIIECTB
3 6 XUMHUYECKUE PEaKITIH -
Heoprannyeckasi xumus - 16 yacon
4 6 MerTaisl 2 -
5 8 Hewmeramis -
6 2 CBs13b HEOPraHUUYECKUX U -
OpPraHUYECKUX BEILIECTB
XuMHUS U )KU3HBb — 4 yaca
7 | 4 | Xumust 1 5Ku3HD ‘ -

O611ee KoM4YecTBO YacoB no nporpamme — 33 yaca; PBII — 4 yaca.







