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1. Conep:xanue yueOHOro npeamera

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKON XUMHHU

IIpeamer opraHnuecKord XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHHE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHUs: oprannueckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOPMYIBI OPraHMYECKHUX BEUIeCTB. | omoiorus,
nu3oMepust. XuMU4ecKas CBsI3b B OpraHM4eCKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenrie o  kiaccupukaluu  OpraHudeckux  BemecTB. HomeHkmarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METO/bl U3YUYEHHUS BEIIECTB U UX MPEBPALLECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHWMYECKUX BEIECTB IPH HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE Y TOPCHHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUN psA. MeTaH M 3TaH — NpOCTEHIINe
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKME M XHMHYECKHe CBOMCTBa (peakluu 3aMelleHus U
TOpEHUs1), HaX0XKJICHHE B IPUPOE, MOTyYeHUE U IPUMEHEHNUE.

AJKeHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHUM Psil. DOTUIIEH U NMPONUIIEH — IPOCTEHIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peaklMu T'MIPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmnOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHUECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psn. AUETWIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakiuu ruIpUpPOBaHUS, FAIOTCHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (pu3MueckMe M XUMHUYECKHE CBONCTBa (peakiuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHe. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2anr02eHUpOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy YIVIEBOJOPOJIAMHU,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB. [IprpoaHbIil ra3 u nonyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHUYECKHiA, KaTaTUTHYEeCKHit), muposu3. [IpoaykTsl mepepaboTku HeTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepaboTKy.

OKClepUMEHTAJIBHBIE METO/bl M3YUEHUS BEUIECTB M UX IPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekiun «Hedte» n «Yromnb», MogenupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.




PacuérHrle 3amaun.

Bbruuciienuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJAYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHON M STaHOJN: CTPOCHHE, (QU3UYECKHe U
XUMHYECKHE CBOWCTBA (peaklUu ¢ aKTHUBHBIMU METaJlaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHre. BoiopoaHbie CBA3M MEXKy MOJIEKYJIaMU CUPTOB. J(elicTBHE METaHOJIa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHOUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOIECUCTBHE CO IIETOYHBIMU METAJNIaMH, KAUECTBEHHAsl peaklus Ha
MHOrOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue TriaulepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJIEKYNbI, (U3MYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpneruaipl U Kemownvl. DopManbleruj, aueTalbIerujl: CTpoeHue, (U3NYECKUe u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/IeIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbiHAasl U YKCYCHas KUCIIOTHI:
cTpoeHue, PU3NIEeCKre M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IIME IS KJIacca KHCIIOT, PEaKITus
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EHUCTBHUE.

CroxHble 3¢upbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAponu3 ClOKHBIX 3(UpOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYraeBojpl: cocTaB, Kiaccu(ukanus yrieBogoB (MOHO-, TU- U noaurcaxapuabl). ['moko3a
— MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, PU3NYECKHE U XUMUYECKHUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAEHHE B IPUPOJIE,
npuMeHeHue, orosorundeckast posib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalla ¥ LEUII0I03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HOI0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB M UX INPEBpAIICHUN: NPOBEACHHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoia okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHa4YHBIM pacTBopoM okcumga cepeobpa(l) u rumpoxkcumom wmemu(ll), B3ammoneiicTBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérneie 3amaumn.

Bbruuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepikalue OpraHu4ecKue CoeTMHEHUS.



AMMHOKHCIOTBI Kak aM{QOTepHble OpraHU4YecKue coeAuHeHus. @Pusnueckue u
XUMHUYECKHE CBOIICTBA aMUHOKHMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HadeHHe
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoIHbIE BBICOKOMOJIEKYJSIpPHbIE coeluHeHus. llepBuuHnas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KayeCTBEHHbIE pEaKIU1 Ha OEJIKH.

OKcIepUMEHTAIbHbIE METOJIbl U3YYCHMs BELIECTB M MX NPEBpallCHUi: HAOII0IeHHE U
ONKCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoniekysipHbIe COeJUHEHUSA

OCHOBHbIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpPU3alluu, CPEeaHsAs MOojeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHICHCALINS.

OKCIIepUMEHTAIIBHBIE METO/Bl U3YUEHUS BELIECTB U UX MPEBPAILECHUIN: 03HAKOMJIIEHUE C
o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MEXIpEeAMETHBIX CBA3E€H NPU U3YyYEHUHU OpraHudeckor xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHS: SBICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCupUKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
DKCIEPUMEHT, MOJIEIIUPOBAHMUE.

@dusuka: MaTepus, D3HEPIus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa, AJHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BETUYMHBI U
€AVHMILIBI UX U3MEPEHMUS.

buonorus: knerka, opraHusm, ouocdepa, oOMeH BellecTB B OpraHusMe, (OTOCHHTES,
OHMOJOTMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIEBObI, KHUPbI, PEePMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: NUIIEBbIE MPOAYKTbl, OCHOBBI pAIlMOHAJIBHOIO TMHUTAHUS, MOIOIIUE
CPEICTBa, JIEKApPCTBEHHbIE M KOCMETHYECKHE Mperaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

Xumuyeckuit dmemMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTh. OCOOCHHOCTH
pacmpeeNieHus: SJIEKTPOHOB MO0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAasE KOH(PUTYpAIHs aTOMOB.

[Tepuonuueckuii 3axkoH u Ilepmogmyeckas cuctemMa Xumuyeckux sjiemeHtoB . U.
MenneneeBa. CBs3b NEPUOAMYECKOrO0 3aKkoHa H [lepuoanyeckoil CHUCTEMBI XUMHUYECKUX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANUECKOT0 3aKOHA B Pa3BUTUU HAYKU.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BHUIbl XUMHUYECKOM CBsI3M (KOBaJIGHTHAS
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTH.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTue o aucniepcHbIX cucreMax. MIcTUHHBIE U KOJUTOUIHBIE pacTBOpbl. MaccoBas 1ois
BELIECTBA B pacTBOpE.

Knaccuukanuss Heopranndeckux coennHeHwid. HoMeHKmaTypa HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKALUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Krmaccudukanuss XMMHUECKUX pEakUUid B HEOPraHMYECKOH u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3M4HbIX (hakTopoB. OOpaTUMblE peaKluu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPAaBHOBECHS.
ITpunnun Jle larense.

OnexTponutuyeckas auccouuanus. CunpHble U cialOble 31eKkTpoiauThl. Cpeaa BOIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHHs BEILECTB M HUX IPEBPALICHUN: EMOHCTpAIUs
tabmun «llepuonuueckas cucrema xumudeckux snementoB J[. M. MenpneneeBa», usydyeHue
MoJeNiell  KPUCTANIMUECKUX peIéToK, HaOMIoJeHWe M OINUCAaHHWE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OTpezieNieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIUKATOpA, pEakluu
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnsie 3amaumn.

Pacu€rbl mo ypaBHEHMSAM XHMHUYECKUX pEakUui, B TOM 4YHUCIE TEPMOXMMHUECKHE
pacuéThl, pacYETHI C UCIOIb30BAHUEM IOHATHUS «MACCOBAast 10JIs BELIECTBAY.

Heoprannyeckasi Xumus

Hemerannbl. Ilonoxenue HemertamioB B Ilepuonmyeckoil cucreMe XHUMHUYECKHX
anemeHnToB JI. M. MennaeneeBa M OCOOEGHHOCTH CTpoeHHsS aTomoB. Du3nueckue CBOWMCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XWMHYECKHE CBOMCTBAa BAXKHEUINX HEMETAUIOB (TalOTEHOB, cephl, a3otra, (ocdopa,
yIaepoaa U KPEMHHUSA) U UX COEAMHEHUH (OKCUI0B, KMUCIOPOACOAEPKAIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

IIpuMeHeHrne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Merasisl. [lonoxenue Meramuios B [lepruoanueckon cucreMe XUMUYECKUX 2J1EMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue



¢usznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHN Psifl HANPSIKECHUN
METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, Kaiauil, KalblUil, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

OO6mre ciocoObl MoMy4YeHHust MeTayuIoB. [IpiMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB W MX IPEBPAILCHMI: H3ydeHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIICHUE HKCIEPUMEHTAIbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnsble 3anaun.

Pacuérer Maccel BemiecTBa Wi 00BbEMa ra3oB IO HW3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEAaKLMM BELIECTB, pacd€Tbl mMacchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMUA U )KU3Hb

Ponp xumum B oOecmeueHUM OSKOJOTHYECKOM, OSHEPreTMYecKOW ¢ MUIIeBOU
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL [lOHSATHE O HAyyHBIX METOAAX MO3HAHUSA BEIIECTB U
XAMHYECKUX PEaKIUM.

[IpencraBnenns 00 OOMMX HAYYHBIX NPUHIUIAX [POMBIIUIEHHOTO TIOJXYYEHUS
BAKHEMIIMX BEILIECTB.

YenoBek B MHpe BEUIECTB U MaTepUajoB: Ba)KHEWIIME CTPOUTENbHbIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl s 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XuUMHSL U 30pOBbE YEJIOBEKA: MPaBHJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM JKU3HU.

Me:xXnpeamMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHbIX CBA3EH MpU M3y4eHUH OOIIeld U HEOPraHUYEeCKOH XUMUH B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK U MOHSTUMH, ABISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHSATH: HAayuHBId (pakT, rUnoresa, 3aKOH, Teopus,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHHUE.

@dusuka: marepus, SHEprus, Macca, aToOM, JJIEKTPOH, NPOTOH, HEMTPOH, MOH, MU30TOI,
pPaZvo0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosnorua:  XMMHMYECKas  NPOMBILUIEHHOCTb,  METAJULYyprusi,  MPOU3BOACTBO
CTPOUTENIbHBIX MaTepHaJIoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, nuIieBas
IPOMBIIIICHHOCTh, (hapMalleBTUYEeCKass MPOMBIIUICHHOCTb, IPOM3BOJICTBO KOCMETHYECKUX
MIpenaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpHUATIOB, AJIEKTPOHHASI IMPOMBIIUICHHOCTb,
HaHOTEXHOJIOTUU.



2. [lnanupyemMble pe3yJabTaThl

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOEGHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKHU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, INPUCYIIMMU LEJIOCTHOM CHUCTEME XHUMHMYECKOIo
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHMS DKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH IIETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JICATEIILHOCTH B COOTBETCTBHH C T'YMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBWIAMU MOBEICHMS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMgyHOCTHBIE Pe3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPOpMHPOBAHHOCTH
OBITa TIO3HABATEIBHONM M TPAKTHYECKOW JEATETBHOCTH OOYYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HAHMSI O0YJAIOIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPEJCTAaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOILICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATENBHOCTH MPU CO3JaHUU YUEOHBIX HMPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS], IOTUKY U apTyMEHTBI IPYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTEUYECTBEHHOMN

XHMUH;



YBa)XKEHUsI K TPOIIECCy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUMN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSIHHOTO TPY1a YYEHBIX U IIPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaJIu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, 3STUUECKOTO ITIOBEJICHHS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMid, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUN STUX MOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofeHus MpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TOCIICJICTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUCK (YIIOTPEOICHHS aTKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIEIOBATENbCKOW JESTENbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pPEIIEHUH MPAKTUYECKHX 3a7ad COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWMBHAYAIHHOW TPAEKTOPHUH OOpa30oBaHUS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH IIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOIIEH NPUPOIHOW CpEXE,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B



[I03HABATEIBHOM, KOMMYHUKAaTUBHON M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMAaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHUM INPHUPOAHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TI00aJBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHMS CYIIHOCTHM METOJOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
YMEHMSI Jie]aTh 000CHOBAHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEIOIIMUXCS JaHHbIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K MTO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMW 110 XHMHM B COOTBETCTBUHU C JKMU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3IUuyHBIX cdepax MpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeIMeTHbIe pPe3yJIbTaThl OCBOCHHUS YYEOHOrO MpenMeTa «XUMHUs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMBbIC IS (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXMpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crenu(UKy METOIOB TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIus, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, KCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHUE);

yYHUBEpCadbHBbIE  yueOHbIe  JelcTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKUMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJIbHOM KOMIIETECHIMH 00YyJaroIInuXxcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE — MEXKIAMCIUIUTMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHUBEPCAIbHbIC yucOHBbIC JCHUCTBUS B IO3HABATCIBHON U
COLMAJIBHOM MPAKTHUKE.



MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMU Yy4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMHY € CTBUSIMU:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aAKTyalIM3MPOBATH MpPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpEAeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU LEISIMH;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (PAKTOB U SBJICHUH;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKAIIMH BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Yy9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHHSX, ()OPMYIHNPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJId, TPe0oOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYECKON pEakIuu — TPU PEIICHHH YIeOHBIX
MO3HABATCIIBHBIX M MPAKTUYCCKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XapPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUiL;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQJICTh HABBIKAMH CAMOCTOSTCILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS yYSCHUYECCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMsI HAONIOAaTh 32 XOJOM IMPOIECca, CAMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS, COCTABISATh OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

nproOpeTaTh OMNBIT YYCHHUYECKON HCCIEeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOIOB IMO3HAHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHWKAX wWHDOpManuu (HAYIHO-TIOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
AHATIM3UPOBATh WHOOPMAIIMIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABIICHUS, KPUTHYCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMymTUpoBaTh 3ampoChl W TPUMEHATH pa3jMYHbIE METOABI TpPU IOWCKE U O0TOOpe
uH(pOopMaIu1, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MPHOOPETaTh OMBIT WCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpoOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUYECKUe W MaTeMaTW4yecKHe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XOJI€ JMAora U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJE€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIMe pPe3yabTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro Inpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI IO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacOBaHMS TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

OBgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATELHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsH OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XWMHYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYPhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIlIne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKUMOHANbHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COG,Z[I/IHGHI/ISI); TCOPHUU U 3aKOHBI (Teopm{ CTPOCHUA OPraHUYICCKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUE B OCHOBE MOHMMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPaKTUYECKOM J1eATENbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUHN, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTaBA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUUYECKYIO0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (JOpMYsT OPraHNYECKUX BELIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUI WITKOCTPALMM UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAIJICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUHN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIMHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
IPUBOANUTH TPUBHMAJbHBIE HA3BaHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJICH, IPOINMJIEH,
alleTUiIeH, STWIEHIJMKOIb, IJIHMLEPUH, (eHod, (opMaibAeru, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TIULHH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKCHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BetiecTB A. M. byrnepoBa [uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT HMX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, NPONWIEH, ameTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, 3TaHOJI, STWJICHIJINKOIb, TTUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh YMEHHUH TNPOBOAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM NMPOJTYKTOB PEaKun);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHUS, HWCIIONB3YEMbIX B XHMHU TP H3YYCHUH BEIIECTB M XHUMHYECKHX SBICHUH
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIIECTBAMU M UX NMPHUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;



C(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBaTh U BBINOJHATH XUMHYECKUH DSKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELECTB [P HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB IpuU
HarpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBHM C MPAaBUIAMU TEXHUKU OE30MACHOCTU
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GopMynHpOBaTh BBIBO/IbI HA OCHOBE ITUX PE3yJIbTaTOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(opMaruu, IHTepHeT u 1pyrux);

C(OPMUPOBAHHOCTh YMEHHH COOJIOAATh MpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEEHNA B OBITY M TPYHOBOM JEATENbHOCTU B LEISIX COXPAHEHMsI CBOEro 3/I0pPOBbS U
OKpPY’KaIoIlled MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTh BO3JEHCTBHS HA JKUBBIC OPraHU3MBI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAILIECHUS UX BPEJAHOTO BO3JEHCTBHS HA OpraHU3M
4eJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUI CIEeNbIX W CHa0OBHIAIIMX OOYYAIOIIMXCA: YMEHHE HCIOJNb30BaTh pelbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (Gpopmyit.

11 KJIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pCHICHI/Ifl HpaKTI/ILIeCKI/IX 3aJa4 U DOKOJIOTHUYCCKHU 06OCHOBaHHOFO OTHOIIICHUA K CBOGMy
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIA AaTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  pel€Tka, TUIBl XHMHUUYECKMX  pEaklMid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYCCKAS JAUCCOLHUALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/Iﬂ 158 npeBpameHm[ 3Hepr1/m HpI/I XUMHUYCCKUX
peaKuI/mx), 3aKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHMMUH, MHpOBOBBpeH‘ICCKI/Ie 3HaHHA,
JIC)KallMe B OCHOBC ITOHUMAHUA HpI/IqHHHOCTH U CHUCTCMHOCTHU XHUMHUUYCCKUX SIBJIGHI/II\/'I,
(I)aKTO.HOI‘I/I‘IeCKI/Ie CBCACHUA O CBOP'ICTBaX, COCTaBC, HOHy‘IeHI/II/I 148 6630HaCHOM HCIIOJIB30BAHUHN
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUUIsl COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJCIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUakK, raméHas M3BeCTh, Herali€Has W3BeCTb, MUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEJUHEHUIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MPUHAJICKHOCTh HEOPIaHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoeIuHEeHUN (IPOCThIe BEIIecTBa — METAJUIbI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUDI, COJH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOILYHO, OOBSCHUTENBbHYID U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX ieMeHToB 1—4 nepuozos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapakKTepu3oBaTh (ONMMUCHIBATH) OOLIME XUMHYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PpA3IUYHBIX KJIAcCOB, IMOATBEPKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMU, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHs PEAKIUN pa3IMUHBIX TUIOB, IOJIHBIE
U COKpallléHHbIE YpaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTb OKHCINTEIBHO-BOCCTAHOBHTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMH OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);



C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHWMHYECKHE IIPOLECCHI, JIeXKaIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH
npefcTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PAacTBOpE», OOBEMHBIX OTHOLICHMH TIa30B IPU XUMHUYECKUX
peaKlMAX, Macchl BellecTBa WiIM 00bEMa ra3oB 10 M3BECTHOMY KOJUYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYZAOBAHUEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON pEaKLUH, PeaklMd HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUUU Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3aga4y no temaM «Meramwib» U «Hemeramibsl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00paIleHNH C BELECTBAMH U JIa0OpAaTOPHBIM 000PYI0BaHUEM, IPECTABIIATD
pe3yabTaThl XUMHYECKOTO OJKCIIEPUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyaMPOBaTH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
NOJYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM KOMMYHMKalMM, MHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYy’Karolled MpUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ECHCTBHS Ha >KMBBIE OPTaHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens I[1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIst 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J10POBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIs CENbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHE MHCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



3. TemaTnueckoe IJIAaHUPOBaHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenI
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTudecKkue yriaeBoa0pOIbl 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1
UX nepepadoTka
Hroro 1o pasneny 13
Paznen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







