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COJAEP)KAHUME YYEBHOI'O IPEIMETA

10 KJIACC
YpoBeHb : 6a30BbIi

TeopeTuyeckue 0OCHOBbBI OPraHU4eCKOM XUMHH

[IpenMer opraHM4ecKkoil XMMHUM: €€ BOZHUKHOBEHUE, PAa3BUTUE U 3HAUYEHUE B IOJIYYEHUN HOBBIX
BELIECTB U MaTepuaioB. Teopus crpoeHus: oprannueckux coeaunenuit A. M. byrnepoBa, e€ ocHOBHbIE
nonoxeHus. CTpyKTypHbIe (OPMYIIbl OPraHUYECKUX BelIecTB. I oMonorusi, uzomMepus. XuMudeckas
CBSA3b B OPraHUYECKUX COCIMHEHUSAX — OQUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kimaccuukanuym OpraHMYECKUX BenlecTB. HoMeHKiaTtypa OpraHMYeCKUX
COEAMHEHUI (cucTeMaTHyecKas) U TPUBHAIbHbIE HA3BaHUS Ba)KHEHIIMX IpEICTaBUTENIEH KI1acCoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4€HHUS BEIIECTB M HUX MPEBPALECHUN: O3HAKOMJICHHE C
o0Opa3namMy OpraHMYeCcKMX BEIIECTB M MaTepuajlaMd Ha HX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpPraHMYeCKUX BEILIECTB, HAOIIOJCHHWE U OINUCAaHHE JEMOHCTPAILMOHHBIX OMNBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BELECTB IIPU HarpeBaHUH (IU1aBlieHUE, OOyIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTUYECKUH psill. MeTaH U 3TaH — poCcTeH e NPeCTaBUTEIN
QIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (pEaKkIMM 3aMEIICHUs U TOPEHHUs), HaXOXKACHUE B
IIPUPOJIE, TOITYYCHHUE U TPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. DTWUIEH W TPONUIIEH — IPOCTEHIINE
IpPEJCTaBUTENIM QJIKEHOB: (U3MYECKHe U XMMHMYECKME CBOICTBAa (peakuMH THAPUPOBAHUS,
raJIOr€HUPOBaHUs, TUIpATALlUU, OKHCIEHHUS U MOJIMMEPU3ALINN ), IOIYyYEHUE U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u metunOyTtaauen-1,3: cTpoeHne, BaXHEUITNE XUMUYECKHE CBOMCTBA
(peakuus nonumepusanun). [loayyeHre CHHTETHYECKOrO KaydyKa U pe3UHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMSI, TOMOJIOIMYECKUIA pAJl. ALETHJIEH — MpocTeHIunit
IpEJICTaBUTENIb AJIKMHOB: COCTaB, CTpO€HHE, (U3UYECKHME U XUMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHUS ), TOJyUEHUE U IPUMEHEHHE.

Apensl. benszon: cocraB, cTpoeHue, (uU3NUECKHMe W XHWMHUYECKHE CBOKMCTBA (peakiuu
rajJloreHUPOBAHUS U HUTPOBAHMS ), TOJTYUCHUE U IPUMEHeHue. Tonyon: cocmas, cmpoenue, puzuyeckue
U Xumuueckue C80UCmea (peaxkyuu 2ai02eHUpO8aHUs U HUMPOBAHUs), NONYyUeHue U HPUMeHeHUe.
TokcuuHOCTH apeHOB. I'eHeTnuecKas CBsI3b MEXy YIJIEBOAOPOAAMHU, IPUHAUIEKAIMMHU K Pa3IM4YHbIM
KJIaCCaM.

[Ipupoanbie NCTOYHUKH yriieBoaA0ponoB. [Ipupoanslii ra3 u nomyrHsie HeTsHBIE ra3el. Hedts u
e€¢ mpoucxoxzaeHue. CrocoObl mnepepaboTKH He(TU: TMeperoHka, KpeKUHI (TepMHUYECKHUH,
KaTaluTUYeCKui ), nupoiu3. [IlpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHUE B POMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IpOIyKThI €0 epepadoTKH.

OKCrepUMEHTAIbHbIE METO/bl HM3Yy4eHHS BEIIECTB M HUX MpEeBpallleHUu: O3HAaKOMJICHHE C
oOpasliaMu MjacTtMacc, KaydykoB M pe3uHbl, Kojutekuuun «Hedptb» u «Yrome», mMomenupoBaHue
MOJIEKYJ YIJIEBOIOPOJOB M T'aJOr€HONPOU3BOHBIX, IPOBEICHNE NPAKTUYECKON paboThl: NOIy4eHHE
ATHJIEHA U U3yYEHHE €r0 CBOICTB.

PacuérHble 3anaun.




Bbruncnenus mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMUYECTBA MCXOAHOIO
BEIIECTBA MJIM MPOJYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO U3 MCXOIHBIX
BEUIECTB UJIU MPOJYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHL. METaHON U 3TAHOM: CTPOEHUE, PU3NYECKHE U XUMUYECKUE
CBOMCTBAa (peakUuMM C aKTUBHBIMH MeETalllaMH, TaJOr€HOBOJOPOAAMHU, TOpPEHHUE), NPUMEHEHHUE.
Bogoponusie cBsi3u Mexay MojekylaMu cnuptoB. JleiicTBHe MeTaHola M 3TaHOJIa Ha OpPraHu3M
YeJI0BEKa.

MHoroaroMHbie CIUPTHI. DTUICHTIUKONb U TIHUIEPUH: CTPOSHHUE, PU3NYECKUE U XUMHUECKHE
CBOICTBA (B3aMMOJENWCTBHUE CO IIETOYHBIMU METAJJIaMH, KaueCTBEHHAsl peaklys Ha MHOI'0ATOMHBIE
cnupthl). JlelicTBue HAa OpraHusM 4esioBeka. I [puMeHenne riunepyuHa u 3TUIIEHTJIMKOJIS.

®deHoJ: CTPOCHHE MOJEKYIbl, (U3UYECKUE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHOIa.
[Ipumenenue denoma.

Anbaeruipl U kemoHvl. @opManbIeTu, aleTanbAeTu: CTpOeHUe, (PU3NUecKue U XUMUYECKHe
CBOMCTBAa (p€aklUMM OKHCIEHUS M BOCCTAHOBJIECHUS, KAueCTBEHHBIE pEAKLUH), IOJIY4EHHE U
PUMEHEHUE.

OnHOOCHOBHBIE MpeJeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHasi U YKCYCHasi KHCIIOTBHI:
cTpoeHHe, (U3MUECKUe M XMMHYECKHE CBOICTBa (CBOMCTBa, oOmIMe Ui Kiacca KHCIOT, PeaKIus
sTepuduKalum), olydeHue U npuMeHeHne. CTeapuHOBas U OJIEMHOBAsl KMCIOTHI KaK MPeACTaBUTENIN
BBICIINX KapOOHOBBIX KUCIOT. Mblia KaK COJH BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBUE.

CrnoxHble 3QUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'aponu3 cinoxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. IIpumenenue xupos. buonornueckas pomib :KUPOB.

YrieBonpl: cocTaB, KiacCU(UKAIUsA YrIeBOAOB (MOHO-, JAW- M TONHcaxapuisl). [moko3a —
pocTeHIINii MOHOCAaXapua: OCOOCHHOCTU CTPOCHUS MOJIEKYIIbI, (PU3HMUECKUEe U XUMUYECKUE CBOWCTBA
(B3ammoneiictBre ¢ ruapokcuaom memu(ll), okucienne ammuadyHsIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJIEHHE, OPO’KEHUE TIIIOKO3bl), HAXOXKIEHUE B IPUPOJIE, IPUMEHEHHUE, OMOIOrMYecKas Polb.
®orocunte3. PpykTo3a Kak U30Mep IIIOKO3bI.

Kpaxman u wnemmonosa kak mnpupofHble mnonuMepsl. CTpoeHue Kpaxmajia W LEJUIIOJIO3BI.
duznyeckne U XUMHUYECKHUEe CBOICTBa Kpaxmaiia (THIPOoiIn3, KaueCTBEHHAs! PeaKIUs C HOJOM).

DKcrepuMeHTaIbHbIE METO/Ibl U3YYEHUS BELLIECTB U UX MIPEBPALLEHUI: IPOBEACHNE, HAOII0IeHNE
U ONUCAHUE JIEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMU OJHOATOMHBIX
cnupToB (okuciaeHue H3TaHona okcugaoMm wMemu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE
runepuHa ¢ rugpokcuaoM menu(ll)), anpaernyoB (OkuciaeHME aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u runpoxcugom meau(ll), B3amomelicTBre Kpaxmaia ¢ HOJA0M), POBECHUE TPAKTHICCKOM
paboThI: CBOMCTBA pacTBOpa YKCYCHOU KUCIIOTHI.

Pacuérnbie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00béMa, KOJUYECTBA MCXOAHOIO
BEIIECTBA MU MPOAYKTa PEAKIMU 0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO M3 UCXOMHBIX
BEULIECTB UJIU IIPOJYKTOB PEAKIINH).

A3zoTconeprkaiye opraHM4ecKue CoeIMHEHUS.

AMUHOKHUCIIOTBl Kak aMm@oTepHble OpraHudeckue coequHeHus. Duszmyeckue U XUMHYECKHE
CBOICTBAa aMUHOKUCIIOT (Ha IpUMepe TIUIMHA). bruomorndyeckoe 3HaueHNE aMUHOKHUCIOT. [lenTupl.

benku kak npupoaHbie BEICOKOMOJIEKYJIIsIpHbIe coetuHenus. [lepBuynas, BTOpUUHas U TpeTHYHAS
CTpYyKTypa 0enKkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: TMIPOJIN3, ACHATYpPAIUsl, KAYECTBEHHBIE PEaKIuu
Ha OenKu.



OKcIepUMEHTAIbHbIE METO/Ibl U3YUEHUS BELECTB U MX MPEBPALICHUN: HAOJIIOIEHHE U OITUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypaIsl OSIKOB IIPY HArpeBaHUU, LIBETHBIC PEAKIIH OCITKOB.

BbicokoMoIeKy/ISIpHBIEC COCUHEHU

OcCHOBHbIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNH, CPENHAS MOJEKyJsipHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUH — NOTMMEPU3ALIHS U ITOJUKOH ACHC AL

OKCIIEpUMEHTAJIBHBIE METOJBl M3YYEHHUS BEIIECTB M HUX IPEBPALEHUN: O3HAKOMIICHHE C
oOpa3namu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMEeTHBIX CBsA3€M HpM U3ydyeHUU opraHudeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MMOHATUH, TaK U HOHSATHH,
ABJIAIOIINXCS] CACTEMHBIMH IS OTJEIBbHBIX PEAMETOB €CTECTBEHHO-HAYYHOr' 0O LIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIC MOHSATHS: SBJICHHE, HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHallM3, CUHTE3, KiIaccU(UKaluusi, NEepUOJUYHOCTb, HAONIOJEHHE, H3MEpEeHHe, HKCIEPUMEHT,
MOJICITUPOBAHUE.

®dusnka: marepus, dHEpPrus, Macca, aroM, JIEKTPOH, MOJIEKYJa, YHEPreTHYECKUN YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHUE BEIIECTBA, (PM3MUECKHE BEITUYMHBI U CAMHULBI UX
WU3MEPEHUSL.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEHIECTB B OpraHusMme, (POTOCHHTE3,
OMOIOTMYECKN aKTHUBHBIE BelecTBa (O€KH, YIIIeBOABI, KUPbI, (PEPMEHTBHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMAEMbI€, TOILIIMBO, PECYPCHI.

TexHomorus: NUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO NHMTAHMS, MOIOIIME CPEJCTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE IIpernaparbl, MaTE€pHajabl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
YpoBeHb - 6a30BbIi

OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XHMHH

XUMUUECKUH 371eMeHT. AToM. SIapo aToMa, U30TOMBL. DIEKTPOHHAS 000704YKa. DHEPreTHUECKHe
YPOBHH, IIOXYPOBHH. ATOMHBIE OpOHMTanmu, S-, P-, d- 31emeHTHl. OCOOCHHOCTH pacrpeaeIeHHs
3JIEKTPOHOB 10 OpOUTAIIM B aromMax »JJIEMEHTOB IMEPBBIX YETBHIPEX MEPUOIOB. DIIEKTPOHHAS
KOH(UTypaIys aTOMOB.

Ilepuonnueckuit 3akoH u [lepuonnueckas cucrema xumudeckux snemeHTos 1. 1. Menneneesa.
CBs3b nepuoguueckoro 3akoHa u [lepuonnyeckoil cucreMbl XuMuueckux 3semenTos . 1. Menneneesa
C COBPEMEHHOW TEOpPHEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOWCTB XMMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CIIOKHBIX BELIECTB 10 TpynnaM U nepuojaaM. 3HaueHue
NEePUOANYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemecTsa. XUMHUECKas CBA3b. BUIbI XMMMUECKOH CBsI3U (KOBAJIECHTHAs HENOJSPHAS U
HOJIsipHAsi, MOHHAs, MeTajuinueckas). MexaHu3smbl 00pa3oBaHUs KOBAJEHTHOW XUMHYECKOUN CBS3M
(oOMeHHBIN U JOHOPHO-aKIENTOPHBINH). BomoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATETLHOCTD.
Crenenb okucneHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa MONEKYJIApHOIO M HEMOJEKYISPHOIO CTPOCHMs. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBA. THUMBl KPUCTAUIMYECKHX PEIIETOK. 3aBUCHMOCTh CBOWMCTBA BEIIECTB OT THIIA
KPUCTAUTMYECKON PEIIETKH.

[lonsatTe o nucnepcHbIX cucTeMax. VCTHMHHBIE M KOJUIOMIHBIE pacTBOphHl. MaccoBas 1o
BEILIECTBA B PACTBOPE.

Knaccudukamuss HeopraHmdeckux coeauHeHUil. HomeHkaTypa HEOpraHMYECKHX BEIECTB.
['eneTnueckas CBsI3b HEOPraHUYECKUX BEUIECTB, IPUHAAIEKAIIMX K PA3JIMYHBIM KJaccaMm.

Xumuueckas peakums. Kiaccupukanmss XuMUYECKMX pPEaklUil B HEOPraHWYecKoW U
OpPraHUYECKOM XMMHHU. 3aKOH COXPAaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPAILEHUS SHEPTUU
PU XUMUYECKUX PEaKIINIX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMblE peEaKIUH.
Xummnueckoe paBHoBecHe. DaKTOPBI, BIMSIONME HA COCTOSHUE XMMUYECKOro paBHOBecHs. [IpuHimn
Jle llarense.

Onekrponutuyeckas aucconnanus. CuibHbIe U ciadbie 3JeKTpoiuThl. Cpesa BOAHBIX pacTBOPOB
BELIECTB: KUCJIasl, HEUTpabHasl, IeT0YHasl.

OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.

OKCrepUMEHTAIbHbIE METO/bl U3yYEHHUS! BEUIECTB U UX IPEBPALICHUI: 1eMOHCTpAIUs TaOauLl
«Ilepuognueckass cucreMa xumudeckux dyeMmeHToB JI. M. MeHneneeBa», H3ydyeHHE MOAEIEH
KPUCTAJUTMUECKUX PEHIETOK, HAOII0AEHUE U ONMCaHHE AEMOHCTPALlMOHHBIX U JJaOOPaTOPHBIX OINBITOB
(pa3nokeHue mepokcHujaa BOJOpOJa B NMPHCYTCTBUU KaTallM3aTopa, ONpeiesieHHe Cpellbl pacTBOPOB
BEUIECTB C TOMOIIBI0O YHUBEPCATBHOTO WMHJMKATOpPA, PEAaKIMM HOHHOrO OOMEHa), IMpOBEJIECHUE
NPAaKTUYECKOH paboThl «BiusiHUEe pa3IuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PeaKkIumy.

PacuérHrle 3agaumn.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX PEAKLUHH, B TOM 4YHCIIE TEPMOXHMHUYECKHE PACUETHI,
pPacy€Thl C UCIIOJIb30BAaHUEM TTOHATHUS «MAacCOBasi 105 BEILIECTBAY.

Heopranuyeckass xXumus

Hewmeramnsl. [Tonoxenne Hemeraninos B [lepuoanueckoil cucreme XuMuyeckux 3semMenToB 1. 1.
MengeneeBa U1 OCOOEHHOCTH CTpOEHHUs aToMOB. Du3HuUECKHE CBOWCTBA HEMETAUIOB. AJIOTPONUS
HEMETAJIJIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa U yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHIIINX HEMETAUIOB (TaJIOr€HOB, CEPHI, a30Ta, pocdopa, yriepoaa u
KPEMHUS) U UX COCMHEHUN (OKCHIOB, KUCIOPOACOIEPKAIUX KUCIIOT, BOJAOPOIHBIX COCTUHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX COCIMHEHUN.

Meramnsl. Ilonoxenue meramwioB B llepuonuueckoi cucreMe xumMuyeckux siaeMeHToB 1. U.
MenneneeBa. OCOOEHHOCTH CTPOSHUS IEKTPOHHBIX 0007109€K aTOMOB MeTajuioB. O0mue Gpuzndeckue
cBoiicTBa MeTaiyoB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN PsIi HAIIPSKEHUN METAJUIOB.

XHUMHYECKHE CBONCTBA BAXKHEUIINX META/UIOB (HATPUM, KaJIMW, KAJIbIMK, MAarHWi, aTFOMAHUM,
LIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUMN.

O6mmue cnocoObl nmonydeHust MeTamioB. [I[puMeHeHe METaIOB B OBITY U TEXHUKE.

OKCrepUMEHTAIbHBIE METO/bl M3YY€HHUsl BEUIECTB U UX IMPEBPALLECHUI: U3ydyeHUEe KOJJIEKLUU
«MeTaibl U CIUIaBbD», 00pa30B HEMETAJIOB, PELICHUE HKCIIEPUMEHTAIbHBIX 33Ja4, HaOI0eHuEe U
OIHCaHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX ONBITOB (B3aUMOAEHUCTBHUE THIPOKCHUIA ATTFOMUHUS C
pacTBOpaMM KHMCJIOT U LIEJI0Y€el, KaYECTBEHHBIE PEAKIIMM HAa KATUOHBI METAJIJIOB).

PacuérHrle 3agaumn.

Pacuérpl Macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIH
00BEMY OTHOT'O M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, PacYEThl Macchl (00bEMa, KOTMYECTBA BEIIIECTBA)

IMMPOAYKTOB pCaKlru, €CJIN OAHO U3 BCIICCTB UMCCT ITPUMCCH.
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XumMus 4 )KU3Hb

Ponp xumum B oOecrieueHUH SKOJOTHYECKOH, SHEPreTUYeCKOW W MHINEBOM Oe30MacHOCTH,
pa3BuTUN MeaUUUHEL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEUIECTB U XMMHUYECKUX PEAKIIMII.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBINLICHHOTO MONXYYCHHUS Ba)KHEUIITHX
BEILECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHAIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl [Uisl 3JIEKTPOHUKH,
HaHOMAaTEepHAaJIbl, OPTAHNYECKUE U MUHEPAJIbHBIE yI00pECHHUS.

XuMHS U 310pPOBbE YENIOBEKA: MpaBUjIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€3011acHOro UCIOJIb30BaHMS IPENapaToB OBITOBOM XMMUHU B ITOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXNpEeIMETHBIX CBSI3CH MpH M3YUYCHHH OOIIEH W HEOpraHW4YecKor xumuu B 11
KJIaCCE€ OCYIIECTBISETCS Yepe3 MCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK U
MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU I OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAayYHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kiaccuukalys, nIepuoaudHOCTh, HAOM0IeHNE, IKCIEPUMEHT, MOJICIMPOBAHNE, U3MEpPEHUE,
SIBJICHHE.

®dusnka: Marepusi, HHEprus, Macca, aroM, O3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperatHoe
COCTOSTHHE BEIIECTBa, PU3NYECKIE BETUYMHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHusM, dKocucTema, omocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BUTAMHUHBI,
0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMAEMbIe, TOILIIMBO, PECYPCHI.

TexHonorusa: XUMHUYECKash MPOMBIIUIEHHOCTh, METaJUIyprus, MPOU3BOJCTBO CTPOUTEIbHBIX
MaTepHualoB, CEIbCKOX03HCTBEHHOE MPOU3BOACTBO, MUIIEBAsI TPOMBIIIIEHHOCTb, (papMalleBTUYECKas
MPOMBIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX IPEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUaJIOB, FJEKTPOHHAS IPOMBIILIIEHHOCTh, HAHOTEXHOJIOT'HH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYJarOUTUMUCS
MporpaMM CpeTHEro ooimero obpa3zoBaHUs (JTMYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTogudeckoii OCHOBOW i pPa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
MPOrpaMM CPeTHETO OOIIeT0 00pa30BaHUS SBISETCS CHCTEMHO-IATEIbHOCTHBIN MOIX O/,

B cooTrBercTBUM C CHUCTEMHO-IEATENBHOCTHBIM TMOAXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJIbTAaTOB OCBOCHUS MpeaAMeTa « XUMUSD Ha YPOBHE CPETHETO 00IIEro 00pa30BaHUs BBIICIICHBI
CJIEIYIOLME COCTABIISIOLINE:

OCO3HAHWE OOYYAIOIIMMHUCS POCCHUHCKON TPaXTAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOONPEIETIECHUIO;

HaJIM4He MOTHUBALIMH K OOYYCHHIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOKJICHUH JIMYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH M UCTOPUIECKUX TPATUIINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYArOIIUXCS PYKOBOACTBOBATHCS B CBOCH JEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYILMMH LIEJIOCTHOW CHUCTEME XHMHYECKOIO
00pa3oBaHws;

HAJIMYUE TPABOCO3HAHUS JKOJIOTMYECKOW KYIbTYphl U CIIOCOOHOCTH CTaBUTh WENU U
CTPOUTH KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHUS NMpeaAMeTa « XUMUS) TOCTUTAIOTCS B €TUHCTBE yueOHON
Y BOCIIMTATEILHON JEATEIHPHOCTH B COOTBETCTBUU C TYMAHUCTUUYECKUMH, COIIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMU W HJealaMU POCCHIICKOTrO TPa)KJIaHCKOro OOIIecTBa,
MPUHATHIMH B OOIIECTBE HOPMAaMH M TPABWJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMHU IMpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTH OOYJaIOIIUXCSI.

JIn4HOCTHBIE pe3yNabTaThl OCBOEHUS MpEAMETa «XUMHUS» OTPaXaroT c(hopMHUPOBAHHOCThH
OITBITA TIO3HABATEILHON M MTPAKTHYECKOH JeSITENLHOCTH 00YYArOIIMXCS 10 PeaTu3allii MPUHSATHIX
B 00II€CTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHcKOro BOCIUTAHMS

OCO3HAHUS 00YJAIOIIMMHUCSA CBOUX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY Y TIPaBOMOPSIKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMAax M MpaBUIaX MEXJIMYHOCTHBIX OTHOLIECHHUM B
KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPUECKOH JEATEIHHOCTH MPHU CO3JAHUH Y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJN3€ PA3JIMYHBIX BUAOB y4EOHOM AEATEIbHOCTH;

2) NaTPMOTHYECKOTO BOCIUTAHMS !

LHEHHOCTHOIO OTHOUIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaKEHHUS K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTHUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTIKCHHSI HAYKH €CTh PE3YNbTAT JJIUTEIbHBIX HAOIIOJCHUH,
KPOMOTIIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
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UHTEpeca U TI03HABATEJIbHBIX MOTHBOB B IOJYyYEHHUM U TIOCIEIYIOIIEM aHaJIM3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOT0 MTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAllMH, CBA3aHHBIC C XUMHUUECKUMU SIBICHUSMH, U TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHHE U TOCTYNKH CBOUX TOBapHILEH C MO3UIUN
HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TIOCJICICTBHIA ITUX MTOCTYITKOB;

4) popmMupoBaHMs KyJbTYPHI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3J0poBOro M 0Oe3omacHOro olpa3a JKHU3HU, HEO00XOJIUMOCTH
OTBETCTBEHHOT0 OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUIECKOMY 3710POBBIO;

coOmro/ieHns MpaBmJl 0€30MacHOro OOpalleHHs] C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JESITETbHOCTH;

NOHMMaHUs UEHHOCTH TMPaBUJ HMHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
TOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX NPUBBIYEK (YMOTPEOICHHUS AIKOTOJIs,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIHCKON JIEATEIbHOCTH,
OO0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHE€ B PEIICHWHW TNPAKTHYCCKUX 3a/ad  COIUATbHON
HaIIpaBJIEHHOCTH (B paMKax CBOEr0 KJIacca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUEHHUIO Npodeccuil pa3iudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIBHON TPACKTOPHH 00pa30BaHUs, Oy IyIei
npodeccuu u peaau3anuu COOCTBEHHBIX KHU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPeOHOCTEH 00IIeCTBA;

6) 3K0JIOrNYeCKOro BOCIIUTAHMS

SKOJIOTHYECKHU IEIECO00Pa3HOT0 OTHOMIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIie;

NOHUMAaHUs TJI00AJTBFHOrO XapaKTepa HKOJIOTMUECKUX MpoOsIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOIHON U COLUUAIIBHOM CPEIbL;

OCO3HAHUSI HEOOXOAUMOCTH HCIOb30BAHUS JOCTHKEHUI XUMHUH JUIS PELICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONONIb30BAHUS;

AKTUBHOTO HEMPUATHS JIEHCTBHI, MPUHOCSIIIMX BpPEI OKPYXarollel HMpUpPOIHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIATOMPHATHBIE AKOJIOTHUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JIEMCTBUI U NPEIOTBPALLIATh UX;

HAIMYUS PA3BUTOTO DKOJOTHYCCKOTO MBIIUICHUS, JKOJIOTHYECKOH KYJIbTYphI, OIBITa
NESITENbHOCTA  JKOJIOTMYECKOW  HAMpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaThCS HMH B
MMO3HABATEIILHOW, KOMMYHUKATUBHOW M COITUAIIBHOMN MTPAKTHKE, CIIOCOOHOCTHA U YMCHHS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMo(hoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAyKH U OOLIECTBEHHON MPAKTHUKHU;



NIOHUMaHUA CcleUU(PUKA XMMHUU KAaK HayKH, OCO3HaHHUA €€ poiau B (HOpMHUPOBaHHU
PalMOHATIBLHOIO HAYYHOT'O MBIIUICHHUS, CO3/1aHUU IIETOCTHOTO MPEACTABICHHUS 00 OKpPYKaIOLIeM
MHUpE KaK O E€IMHCTBE IPUPOIBI M 4YEIIOBEKA, B MO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'YMaHUCTHYECKON HAINpaBIIEHHOCTH W BaXXHOH pPONM B CO3JaHMHM HOBOM 0a3bl MaTepHaIbHON
KYJIBTYpBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, NUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B PAa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIOBHM yCHEIHOro TPYy/ia U 3KOJIOrMYeCKH KOM(OPTHON KU3HU KaXKJOro YJeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
UCIONB3yEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIy4YaeMble 3HAHUS AT
aHanM3a U OOBSICHEHUS SBICHHH OKPYXAIOIIEro MHUpa M MPOHCXOIAIIMX B HEM H3MEHEHHI,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKII0YEHHS HA OCHOBE HAYy4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BAaTh XUMUYECKUE 3HAHUS /7S pelleHus: Ipobiem
B PEAIbHBIX )KM3HEHHBIX CUTYaLUAX;

MHTEpeca K TO3HAHUIO M MCCIIE0BATENIBbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHUUW II0 XUMUHU B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

HMHTepeca K OCOOCHHOCTSM TPY/a B Pa3InYHbIX cepax npodecCHoHAIbHON 1eATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pPe3yJbTaThl OCBOEHHUS Y4EOHOro mpeamera «XUMHs» Ha YPOBHE
cpenHero oo1mero oopa3oBaHUs BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXIUCIHUITIMHAPHBIE
(MexmpeaMeTHbIE) OOIICHAYYHBIE TOHATHS, OTPAXKAIOIIHUE [IEJIOCTHOCTh HAYYHOU KaPTUHBI MUpa
U criequ(puKy METOJIOB TIO3HAHMUSI, UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsl, BEIIECTBO,
9HEprusl, sBJCHUE, MpoLecc, CUCTEeMa, Hay4YHbIM (akT, NpUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOICHHE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

yHUBEpCaJbHble  y4yeOHble  JieiicTBUA  (IIO3HABaTelbHblEe,  KOMMYHUKAaTHBHBIC,
perynatuBHble), oOecneunBaromve (GopMupoBaHHE (QYHKIHOHAIBHOM TIpaMOTHOCTH U
COLIMAJIbHONW KOMITETECHIIMU 00YYaroIuXCs;

CIOCOOHOCTh ~ OOYYarOLIMXCS  MCIOIb30BaThb  OCBOCHHBIE  MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHS W YHUBEpCaJbHble y4deOHbIE ACHCTBUS B I103HABATEIbHOM U
COLIMAJIbHON IIPAKTHUKE.

MeramnpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIBHBIMUA Y4EOHBIMH
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU M PETYJIATUBHBIMU JE€HCTBUAMU.

OgiajeHHe YHHBEPCAJIbHBIMU YUeOHBIMH MI03HABATEJIbHBIMHU JAeliCTBUSIMMU:

1) 6a3oBbIe JIOTH4YecKHe AeCTBUSA:

CaMOCTOSTENIbHO (OPMYJIMPOBAaTh U aKTyalU3UpOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpEeNEeNATh LENU JIeSTENIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTAThl ICATEILHOCTH C TOCTABICHHBIMU 1IEIISIMH;
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UCIIOIb30BaTh IIPU OCBOCHMM 3HAHMW NIPHUEMBI JOTMYECKOrO MBINUICHUS — BBIICIATH
XapakTepHblE TPU3HAKM IMOHATHMM W YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLINE MOHATUSA AJIs1 OOBSCHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KITACCU(PUKAIIMH BEIIECTB M XUMHUECKUX PEaKIUil;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMU SIBJICHUSMH;

CTPOMTH JIOTUUECKUE PACCYXACHUS (MHIYKTUBHBIE, 1€TYKTUBHBIE, 10 AaHAJIOTUH ), BBIBIIATH
3aKOHOMEPHOCTU U MPOTHBOPEYMS B PACCMATPUBAEMBbIX SBIEHHIX, (POPMYIUPOBATH BHIBOIBI U
3aKIJIIOUEHUS;

IOPUMEHSTh B IpOLIeCCe MO3HAHUS, HCIONb3yeMble B XUMHHM CUMBOJMYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEJICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHE XUMHUECKOW peakIUMH — TpU PElICHUH Y4eOHBIX
ITO3HABATEIIBHBIX U MPAKTUYECKUX 3aa4, IPUMECHITh Ha3BaHHBIC MOJEIbHBIC MPEICTABJICHUS IS
BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUI.

2) 0a3oBble HccJIea0BaTeIbCKUE IeliCTBUSA:

BJIa/IETh OCHOBAMH METOJIOB HaYYHOIr' O MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIINA;

¢dbopMynupoBaTh IL€IM M 3aJayd  MCCIEJOBAaHUS, MHCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMHUPOBAHHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XO/0M IPOLIECcCca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (GopMyaupoBaTh OOOOIIEHHS M BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIENI0BaTEIbCKOW M TMPOEKTHOW JeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOIOB pEIIeHUs
MIPaKTUYECKUX 3aa4, IPUMEHEHUIO PA3JINYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIEe IOcoOMs, pecypchl VHTepHeTa),
aHAJIM3UPOBATh MH(POPMAIUIO Pa3IMYHbIX BUIOB U ()OPM IIPEICTaBICHUS, KPUTUYECKU OLICHUBATD
€€ I0OCTOBEPHOCTh Y HENIPOTUBOPEUYUBOCTb;

(GopMynHpoBaTh 3alpOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
nH(popMaLuu, HeOOXOAUMOM ISl BBIOJIHEHHS YUeOHBIX 3a1a4y ONpeeEHHOr0 THIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (pOpMy IpeacTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyuyHBIH S3bIK B KauecTBE CpEACTBAa MNpH paboTe ¢ XHUMHUYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3MuecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnajgeHne yHHBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMM:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOM TEMbI B XOJ€ AUaaora W/MUial JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;
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BBICTYIIaTh C IPE3EHTAllMeH pe3ysIbTaTOB MO3HABATEIBHOW JESATEIBHOCTH, MOJY4YEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa W (OpMYJIMPOBATH BHIBOJIBI IO pe3ysibTaTaM MpPOBENEHHBIX
UCCIIEeIOBaHUM MyTEM COTacoBaHMs MO3ULMN B X0J1€ 00CYXIEHUsI U OOMEHAa MHEHUSMHU.

OgnageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHMPOBATh M OCYILECTBISATh CBOK ITO3HABATEIbHYIO JESATEIbHOCTD,
onpenenss €€ el U 3aJa4yd, KOHTPOJIUPOBATh U IO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBHINOIHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbonee AP (HEeKTUBHBIN CIIOCOO UX pPEIIeHUs C YYETOM MOIyYEHUs! HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPa)KaroT:

c(hOPMUPOBAHHOCTD MPEICTABICHUI O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHpa, POJIM XUMHUHM B TO3HAHWUM SIBJICHHUI NpPUPOIbI, B (HOPMUPOBAHUH MBIIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOTUMOW I pPEHICHUS
MPAKTUYECKUX 3a7a4 M DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO U
MPUPOJHON CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraollIne
TOHATHUS (XUMHYECKHI SJIEMEHT, aTOM, SJICKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEIPHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas W
COKpamiéHHas), MOJib, MOJSpHAas Macca, MOJSPHBIE 00BEM, YrIEpOAHBIH  CKEleT,
(yHKIMOHANBHAS TPYINA, pPaIUKal, H30MEPHsS, U30MEpPbI, TOMOJOTUYECKUN psij, TOMOJIOTH,
YII€BOAOPO/bI, KUCIOPOI U a30TCOAEPKALUE COCIUHEHHS, MOHOMEp, MOJUMEDP, CTPYKTYpHOE
3BEHO, BRICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUUECKUX
BemiectB A. M. byrnepoBa, 3aKOoH COXpaHEHHS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHUSA, JISKAIIUE B OCHOBE IMMOHUMAHMS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKUX SIBICHUMN, (PAKTOIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U O€30TaCHOM MCIOJIb30BAHWY BOKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOM AESITEIbHOCTU YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MMPU3HAKU TTOHITHH, YCTaHABIUBATH
HX B3aMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOILIME MOHATHUSI P OMUMCAHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHUYECKUX COCAUHEHU;

c(hOPMUPOBAHHOCTh YMEHUN HCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY JJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) GOpMYNT OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKHX PEAKIUi, U3rOTaBIUBATh MOJECIU MOJIEKYJ OPTraHMYECKUX BEIIECTB
JUTSL WILTIOCTPALlMU UX XMMHYECKOr0 U MMPOCTPAHCTBEHHOIO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAUICKHOCTh H3YICHHBIX OPTaHHMYECKHIX
BEIIECTB MO HX COCTaBY W CTPOCHUIO K ONpeAeNEHHOMY KJacCy/Tpymre COeIMHEHUN
(yrnmeBomopopl, KHCIOPOA U  a30TCOAEp)KAIlU€ COEIMHEHUS, BBICOKOMOJIEKYIISIPHbIE
COCIIMHEHMS), JaBaTh UM HAa3BaHUS IO CHCTﬁHaTquCKoﬁ nomenknarype (IUPAC), a takxe



MIPUBOJUTH TPUBUAIbHBIC HA3BAHHUS OTNENbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOMMUJIEH,
alleTWICH, STHJICHTJMKONb, TIHLEPUH, (eHon, (QopManblIerui, auneTalbJIeTua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KMCIIOTa, CTE€apUHOBAs KUCJIOTa, TJII0K03a, PPyKTO3a,
KpaxmaJi, 1eJUTF0103a, TIUIUH);

chOpPMUPOBAHHOCTh YMEHHUS OIpENesaTh BUIbl XMUMHUYECKOM CBSI3M B OpPraHHMYECKHX
COEMHEHUSX (OJIMHAPHBIE U KPaTHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJIOKEHUS TEOPHUH CTPOCHUS OpPraHHYeCKHX
BemectB A. M. byrnepoBa s 00bsICHEHHSI 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHMsI MacChl BEIECTB;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepu3oBaTb COCTaB, CTPOEHHE, (QHUINYECKUE U
XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 3TaH, JTWICH, MNPONWICH, aleTWwieH, Oyramuen-1,3, merunOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHTJIMKOb, TTIMIEPUH, (DEHOIN, aleTalblerui, MypaBbUHAs U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUII0I03a, aMHHOYKCYCHAas KHCJIO0Ta), WILTIOCTPUPOBAThH
TeHETHYECKYIO CBS3b MEXIY HUMH YPABHEHUSMH COOTBETCTBYIOIIMX XHMHUECKUX PEAKIHN C
HCIIONIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTb, TPUPOAHBIA Ta3, yrojib), CIOCOOBI WX MepepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
MIPOAYKTOB NEpepabOTKu;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOANUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(maccbl, 00bEMa, KOIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa pEaKuu 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHHI BJIAJIETh CHCTEMOW 3HAHHMI 00 OCHOBHBIX METOaX HAy4YHOT'O
MO3HAHUS, MCIONb3YEMbIX B XHWMHUHU TPU HM3YyYCHHUU BEIIECTB U XHUMHUYECKUX SBIICHHUM
(HabmroieHne, W3MEpeHUe, OKCIIEPUMEHT, MOJCIMPOBAHKE), HCIIOIb30BaTh CHCTEMHBIC
XUMUAYECKHUE 3HAHUS [Tl IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIUsAX, CBA3aHHBIX
C BEIIECTBAMU M X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIO/IATh MpaBUiIa MMOJIb30BAHUS XUMHUYECKOW TTOCYI0N U
1a0opaTopHBIM 000pYIOBaHHUEM, a TAK)KE IpaBUila OOpallleHHs! C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BHITOJTHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OITBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJHATE XUMHUYECKUH SKCIEPUMEHT
(npeBpallleHHs OpraHUYEeCKUX BELIECTB MPH HarpeBaHUU, MOJy4EHHE 3TUJIEHA U U3Y4YEHHUE €ro
CBOMCTB, KaU€CTBEHHBIE PEAKIIUU OPTaHUUYECKUX BEILECTB, ICHATYypaIus OCIKOB IPU HarpeBaHUH,
IIBETHBIC PEAKIIMHU OCITKOB) B COOTBETCTBHH C NMPABHJIAMU TEXHUKH 0€30MaCHOCTH IIPH 0OpaIleHur
C BeIIeCTBaAaMHM M JIabOpaTOPHBIM 000pYIOBaHHWEM, NPEACTABIATH PE3YJIbTaTbl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakuuidl U (QOopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB (CpeacTBa MaccoBoi nHopmanuu, UHTEpHET U ApYyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IMpaBHJAa HKOJOTMYECKH LEIeco00pa3HOro
MoBeleHUsI B OBITY M TPYNOBOM JEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOETO 370pOBbS U
OKpY>KaloIllel NMPUPOJHON Cpebl, 0OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha KHUBBIE OpPraHU3MbI
OIpeNeNEHHBIX OpPraHMYeCKUX BeIIeCTB, MoHuUMas cMbica mnokasarens [IJIK, moscHaTs Ha
IpUMepax CcrocoObl YMEHBUIEHHs] M NIPEJOTBPAIIECHHS] UX BPEAHOIO BO3JEHCTBUS HAa OpraHU3M
YeNl0BeKa;
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IU1s1 O0YYaIOUIMXCS C OrPaHUYEHHBIMHA BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE NPHMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

TS CIIETIBIX U CTTa0OBUAAIIMX OOYUArONIMXCsI: YMEHUE UCTIONB30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins ais 3anucu XuMuueckux Gopmy.

11 KJIACC

[TpenmeTHbIe pe3yabTaThl OCBOEHMs Kypca «O011ast 1 HeopraHndeckas XUMUs OTPAXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUI: 0 XUMUYECKOM COCTABJISIONICH €CTeCTBEHHO-HAYIHOU
KapTHHBl MHMpa, POJIM XMMHUU B MO3HAHUU SBJICHUN NMPHUPOIBI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (QYHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMON JUIS pEHICHUs
MPAKTUYECKUX 3aJlad M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
NPUPOJHOU CPELIE;

BJIAJICHUE CHUCTEMOW XMMHUYECKMX 3HaHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolye
MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIA OOBEM, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIHLHOCTD, CTENEHb
OKHCJIEHHs, XHMH4YeCKas CBs3b (KOBaJEHTHas, MOHHAs, METAJNIMYecKasi, BOAOPOIHAs),
KpUCTALTMYECKass  pemeérka, TUIBl XUMHYECKHUX  pEeakIMif, pacTBOp, AJIEKTPOJIHUTHI,
HERJIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAsT AMCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XHUMHAYECKOH peakiny, XUMHYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS SJIEKTPOIUTUIECKON
aMccounuanuy, nepruoandeckuit 3akon Jl. M. MennesneeBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB,
3aKOH COXpPAHEHHS W TIPEBPALICHUS SHEPTHH NPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH $3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JIeKAIIHe B OCHOBE IMOHUMAaHMS
MPUYNHHOCTA M CHCTEMHOCTH XUMHYECKUX SIBJICHUH, (DaKTOIOrMYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJTY4YEHUH U OE30MaCHOM HCIOJIb30BAHUU BaKHEHIIMX HEOPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKOH IEATEILHOCTH YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTE€pHbIE MPU3HAKH MOHSATHH, YyCTaHABIUBATh
UX B3aUMOCBS3b, HCIONb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUM HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLICHHUI;

c(OPMHUPOBAHHOCTh YMEHUH HCIONb30BAaTh XMMHUYECKYIO CHUMBOJIMKY Uil COCTaBJIECHUS
(dbopMyNn BeIIECTB M YypaBHEHWH XUMHUECKHX pEaKIUi, CHUCTEMaTH4YeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTACIBHBIX HEOPraHWYECKHX BEIIECTB (YrapHbId Tras,
YIJIEKUCHBIA Ta3, aMMHUaK, rameéHas W3BECTh, HErameéHas W3BECTb, NMUTHEBAs COIA, MHPUT U
npyrue);

c(OPMHPOBAHHOCTH YMEHHH OMPEAETATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS XUMUYECKAX
JJIEMEHTOB B CO€AMHEHUSIX PA3INYHOrO COCTaBa, BUJ XUMHUUECKON CBA3M (KOBaJICHTHAs, HOHHAs,
METaJUINYeCcKas, BOAOPO/HAs) B COCAMHEHUSX, TUN KPUCTAIMUECKOH PEHIETKH KOHKPETHOIO
BelIeCTBA (aTOMHAsA, MOJICKYJApHas, MOHHAs, METAJJIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECTUHEHUH;

c(OpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIICKHOCTh HEOPIraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEAEIEHHOMY KIIacCy/TpyIie COeAUHEHNH (IIPOCThIe BELIECTBA — METAIUIbI U
HEMETaJIIbl, OKCUIBbI, OCHOBAHHUSI, KHCIIOTHI, aM()OTepHBIE THAPOKCUIBI, COJTH);

c(OPMHUPOBAHHOCTh YMEHMH pacKpbIBaThb CMBICH Iepuoandeckoro 3akoHa J[. W.
MenneneeBa ¥ JIEMOHCTPUPOBATh €0  CHUCTEMAaTH3UPYIOIIYIO, OOBSICHUTECIBHYIO U
MIPOTHOCTHYECKYIO (DYHKIIUY;

13



chOPMUPOBAHHOCTb YMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoauueckoit cucreMbl XuMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XWMHUYECKHX JJEMEHTOB U UX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATH) OOIIIE XUMUYECKHE CBONCTBA
HEOPraHUYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB, MOJITBEP)KIaTh CYILECTBOBAHHE I€HETHUYECKOMN
CBSA3UM MEXJ]y HEOPraHWYECKHUMH BEIECTBAMH C IOMOIIBIO YPaBHEHUH COOTBETCTBYOLIUX
XUMHYECKUX PEaKIIHil;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XMUMHUYECKHUE DPEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyroliux BEIIECTB, TEMmIoBoMy AJ(h(eKTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHM COCTABIATh YPaBHEHUS PEaKIUil pa3IMuHbIX TUIIOB, OJTHBIE
U COKpaméHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHSA, MIPU KOTOPBIX 3TH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3fMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABATh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

chOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaxiuii ToCpeICTBOM COCTaBJICHUS AJIEKTPOHHOI0 OalaHCca 3TUX PeaKIHii;

c(hOPMUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON PEaKIuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozaeiicteus (mpuniwn Jle [atense);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE MPOIIECCHI, JIeKall[le B OCHOBE
MPOMBIIIJICHHOTO TOJXYYE€HUS CEpHOM KHCIOTHI, aMMHaka, a Takke CPOpPpMHPOBAHHOCTh
MIpe/ICTaBICHU 00 OOIIMX HAy4YHBIX MPUHIIMIIAX M KOJIOTMYECKUX MPoOJieMaX XHMHUYECKOTO
MIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHHUH TPOBOJWUTH BBIYHUCICHHUS C HCIONb30BAHUEM TOHSATHUS
«MaccoBasi 107l BELIECTBa B pPacTBOpe», OOBEMHBIX OTHOIIEHUHW Tra3oB MPU XMUMHUYECKUX
pEaKLUsAX, MacChl BEIIECTBA WM 00bEMA ra30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OZTHOTO M3 yYaCTBYIOIIMX B PEAKIIUM BEUIECTB, TEIUIOBOTO d(h(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MACChl BEIIECTB, MPEBPALIEHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOIH30BAHUS XUMHUYECKOW MOCYI0N H
71a00paToOpHBIM 000pPYIOBaHHUEM, a TAK)KE MpaBUiIa OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH MO BBITOJHEHUIO J1a00paTOPHBIX XUMHUECKUX OIBITOB;

cOPMUPOBAHHOCTh YMCHHH IJIAHUPOBATh M BBITIONHATH XUMHUYCCKUH OSKCIICPUMEHT
(paznmokeHue TEpOKCHIA BOAOPOAA B NPHUCYTCTBUHM KaTalud3aTropa, ONpEIeNieHUE Cpelbl
PacTBOPOB BEILECTB C MTOMOUIbIO YHUBEPCAIBHOIO UHAWKATOPA, BIMSIHUE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIMH, PeaklMd HMOHHOrO OOMEHAa, KAaueCTBEHHBIC PEaklUu Ha
cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIBHBIX
3amau mo TemaMm «Metamney u «Hemeramib») B COOTBETCTBUM C TPaBUIAMH TEXHHKHU
0e30MacHOCTH MPH OOPAIICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pY0BaHUEM, TTPEACTABIATH
pe3yibTaThl XUMHYECKOr0 S3KCIepUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBAThH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;
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c(OPMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAJIM3HPOBATh XMUMHUYECKYI0 HH(OpMalHIo,
IIOJIy4aEMYI0 U3 pa3HbIX UICTOYHUKOB (CpeACTBa MacCOBOM KOMMYHUKaUU, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh yMEHHUN COOMIOJATh TIpaBWia HSKOJOTMYECKH IeJIeco00pa3HOro
MOBEJICHU B OBITY M TPYJOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 370POBbS U
OKpYy’Karollel MpUPOTHONW Cpellbl, OCO3HABATh OMACHOCTH BO3JICHCTBUS HA KUBbIE OPTaHU3MBI
OIpeeNIEHHBIX BEIIECTB, MOHUMAs cMbIci mokaszarens [1/IK, moscHaATs Ha mpuMepax criocoObl
YMEHbILIEHUS U MPEJOTBPAILIEHUS UX BPEAHOTO BO3JCHCTBIS Ha OpraHU3M YeJIOBEKa;

JUIg 00y4aroluxcs C OrpaHMYEHHBIMM BO3MOXKHOCTSIMU 370pPOBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHU;

JUIS CJIETIBIX U CIa0OBUAALIMX 00YYaIOIIUXCsl: YMEHUE UCTIOIb30BaTh PEIbe(PHO-TOUECUHYIO
cucreMy obo3Hauenuii JI. bpaiins st 3anucu Xumuyeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmmyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aejioB U TeM KonTpo IpakTn (uu¢poBbIe)
n/0 | NporpamMMsl Bcero | JbHBIE qecKHe o0pazoBaTe/bHbIE
padoThI padoThI pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHNYeCcKOH XUMHUM
[Ipenmer opraHuYeCKO XUMUHU.
1.1 Teopust CTpoCHHS] OPraHUUECKUX 3 SAKnacc
coequHenuit A. M. bytiepoa
Htoro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
[IpenenpHBIE YrIEeBOIOPOIBI —
2.1 pea r AOPOA 2 SIKnacc
AJTKAHBI
HenpenenbHble yriaeBogoposl:
2.2 pedl yr AOPOZ 6 1 SKnacc
QJIKCHBI, AJTKATUCHBI, ATKHHBI
2.3 ApoMaTHUeCcKHEe YTIeBOI0POIbI 2 AKnace
[IpupoaHbie ICTOYHUKHU
24 pupoa 3 1 SAKnacc
YTIICBOIOPOJIOB U MIX TIepepadoTKa
Hroro mo pazneny 13
Pa3nen 3. Kuciopojacoaep:kaniue opraHu4eckKue coeInHeHust
3.1 Crupter. ®enon 3 SKmacc
Anbaeruapl. KapOoHOBbBIE KHCITOTHI.
3.2 AT P 7 1 SKnacc
CrnoxHble 3pupbI
3.3 VrieBonsl 3 2 SIKimacc
Hroro mo pasnery 13
Pa3znesa 4. A3oTcoaepskamiue OpraHnyecKkue coenHeHus
4.1 AMUHBI. AMUHOKUCTTOTBI. benku 3 SAKnacc
Htoro no pazneny 3
Pa3znes S. BoicokomoJieKyJIsipHbIe COeIMHEHU S
5.1 [Inactmaccel. Kayuyku. Bonokna 2 AKnace
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

I[TPOTPAMME




11 KJIACC

KoandecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHuUe pa3aejioB U TeM KonTpo IpakTu (undposbie)
I/ | NMporpamMMbl Bcero | JIbHBIE JecKHe o0paszoBareiib
padoThbI padoThbI HBbI€ pecypchbl
Pa3znes 1. TeopeTuyeckue 0CHOBbI XUMMH
Ctpoenue atomoB. [lepuoandeckuii
11 3akoH U [lepnonnueckas cucrema 3 AKnace
XUMHYECKUX 3eMeHTOB /JI. 1.
Menneneena
12 CtpoeHue BeniecTna. 4 SKmacc
' MHoroo0pasue BEIECTB
1.3 XUMHYECKUE PEeaAKIINU 6 1 1 AKnace
Hroro mo pazneny 13
Pa3nen 2. Heoprannyeckasi Xumusi
2.1 MerTtamisl 6 1 AKnace
2.2 Hemeramisl 9 1 1 AKnace
53 CBs13b HEOPTAHUYECKUX H 5 SKace
OpPraHUYECKUX BEIIECTB
Hroro no pazgeny 17
Pazngen 3. Xumus " :KM3Hb
3.1 XUMUS U )KU3HDb 4 SKnacce
Hroro mo pa3neny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[NPOI'PAMME
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[IOKYMEHT MOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULUMNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 23.01.26 15:37
YYPEXXAEHUE "JIEHWHCKASA CPEAHAA OBLLEOBPA30BATE/IbHAS LLUKOJIA (MSK)
HOBOLLELLIMWUHCKOrO MYHULIMNANLHOIO PAAOHA PECNYBJINKN

TATAPCTAH", Banacees Bnagumup 'puropbesud, ipektop

OnepaTtop 340 000 "KomnaHus "TeHzop" —

Ceptudmkat 2748B611538F4A070DDF6B5A13089B26




