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Conep:kanue y4eOHOr0 npeamera
10 KITACC. OPTAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKOl XUMHMHU

[Ipeamer opranuueckoil xumMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYECHHUE B IMOJYYEHUU HOBBIX BELIECCTB W MaTepHalIOB. Teopus CTPOCHHS
oprannueckux coenuHeHuii A. M. bytiepoBa, €€ ocHoBHbIE MosiokeHUs. CTpyKTypHbIe (OpMYJbl OPraHMYECKUX BeUIeCTB. I'oMoJorusi, u3oMepusi.
XuMHYeCcKasi CBsI3b B OPTaHMYECKUX COCIMHEHUSX — OJWHAPHBIC W KpaTHbIC CBsi3H. [IpeacraBieHue O KIACCH(PHUKAIMU OPTraHUYECKHX BEIIECTB.
Homenknarypa opraHM4eckuX COEIUHEHHMH (cucTeMaTuyeckas) W TpUBHUAJIbHBIE HA3BaHMs Ba)KHEHIIMX MpPEICTaBUTENICH KIACCOB OPraHMYECKUX
BELIECTB.

DKCIepUMEHTAIbHBIC METO/Ibl U3YYEHUS BEIIECTB U MX MPEBPAIlEHUN: O3HAKOMIICHUE ¢ 00pa3liaMy OPraHUYeCcKUX BEIIECTB U MaTepuajamMH Ha
UX OCHOBE, MOACITHPOBAHNUE MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOACHNE U ONTMCAHNE IEMOHCTPAIIMOHHBIX OTIBITOB I10 MPEBPAILEHUIO OPTraHUYECKUX
BEIIECTB IPU HarpeBaHuu (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

Ankamsi: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psall. MeTaH U 3TaH — IpOCTeHIlre NpeCTaBUTeNN allKaHOB: (PU3HUECKUe U XUMUYECKUE CBOMCTBA
(peakuuy 3aMeLICHHUs U TOPEHUS ), HAX0XACHNUE B IPUPO/IE, IOTyUYEHHE U IPUMEHEHHUE.

AnkeHvl: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN pAll. DTUIICH U MPOMUIIEH — MPOCTEHIINe MPEICTaBUTENN AIKEHOB: (pU3MUecKre U XUMUYECKUE
CBOMCTBA (peaKkMy TUAPUPOBAHUS, TATIOTCHUPOBAHMS, TUAPATAIIMH, OKUCIICHUS U MOJTUMEPHU3AIINHT ), TTOJTyYeHUE U TPUMEHEHHE.

Anxaouenwi: Oyramuen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIIMEe XWMHUYECKHE CBOMCTBa (peakuus mnoiumepusanuu). [lomyuenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AnKumnsl: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHM psiA. AIETHIEH — MPOCTEHININMN Mpe[CTaBUTENh alKUHOB: COCTaB, CTPOCHUE,
(bU3UYeCcKre U XUMUYECKUE CBOMCTBA (PEeaKIMy THAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUAPATAIIMH, TOPEHHUS ), TOJIYYCHHE U IPUMEHEHHE.

Apenvi. benzon: coctaB, CTpoeHHE, (U3NYECKHE U XUMUYECKHE CBOMCTBa (peaklWH TaJOTeHUPOBAHUS W HHUTPOBAHMS), TMOIYYCHHE H
npuMeHenue. Tonyon: cocmas, cmpoenue, Quauueckue u XuMuueckue ceoucmed (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUs), NOLYYeHue U
npumenenue. TOKCUYHOCTb apeHOB. [ eHeTHuecKas CBA3b MEXAY YIIE€BOAOPOAaMH, IPUHAIEKAIINMHU K PA3IMYHBIM KJIACCaM.

Ilpupoounsvie ucmounuxu yene6000pooos. Ilpupoansiii ra3 u nomytHeie HedTsAHbIE Ta3bl. HedTh u €€ npoucxoxaenue. Crocoosl nepepaboTku
He(TU: TIEPETOHKA, KPEKUHT (TEPMUUYECKUH, KaTANUTHUECKUl), muponus. [IpoaykTsl nmepepaboTku HepTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJAYKTHI €0 nepepadoTKH.

OKCIIepUMEHTANILHBIC METO/Ibl U3YYEHHUs BEIECTB U UX MPEBPAIIEHUH: 03HAKOMJIEHHE ¢ 00pa3liaMu MIacTMAacC, Kay4yKOB U PE3UHBI, KOJIJIEKIIUU
«Hed1p» 1 «Yromp», MoaenupoBaHie MOJIEKYJ YTI€BOIOPOA0B U raJOr€HONPOU3BOIHBIX, IPOBEACHNE MPAKTUYECKOW pabOThl: MOTYyYEHHE ITUIICHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérnble 3amaun. BelunciieHus 1mo ypaBHEHUIO XMMHUYECKOW peakiuu (macchl, 00bEMa, KOJMYEeCTBa MCXOJHOTO BELIECTBAa WM MPOAYKTa
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

Kucnopoacoaep:xanme oprannyecke coeiMHEeHNs .




IIpedenvrvie oOHoamomHble cnupmsl. MeTaHOI U 3TaHOJI: CTpOeHue, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA (PeaklMu ¢ aKTUBHBIMU METajlJlaMH,
raJlor€HOBOJIOPO/IAMH, TOPEHUE), IpUMEHeHue. BogopoaHble CBA3M MEX]y MOJIEKYylIaMH cOupToB. JlelicTBHME MeTaHOJa M 3TaHOJA Ha OpPraHu3M
YeloBeKa.

Mnozoamomuvle cnupmul. DTUICHIIIMKONIb U TIMLEPUH: CTpOEHHUE, (PU3NYECKHE M XMMHYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peakIlisi HAa MHOTOaTOMHBIEe criupThl). JleiicTBre Ha opranusm uenoBeka. [I[pumeHeHne rimiuepiuHa U dTHICHTITUKOJSL.

Denon: cTpOCHUE MOJICKYJIbI, PU3NUECKUE U XUMUYEeCKHe cBolcTBa. TokcnuHOCTh enouna. [Ipumenenue denomna.

Anvoecuowvt u keToHbl. DopManbaeru, aueTalbIeru/l: CTpoeHue, PU3nUecKre 1 XUMUYECKHE CBOMCTBA (peakluyi OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHbBIE PEAKIINH ), TIOJTyYEHUE U IPUMEHEHHUE.

OonoocHosHble npedenvHble KapOoHo8ble Kuciomwsl. MypaBbUHAs W yKCYCHash KHUCIOTBI: CTpOeHHE, (PU3UUYECKHEe U XUMHYECKHE CBOMCTBA
(cBoiicTBa, o0mIMeE /IS KJIacca KUCIIOT, peaklus ATepUHUKaINN ), ToTydeHre U npuMeHeHne. CTeapuHoBas U OJIEMHOBAsI KMCIOTHI KaK MPEACTaBUTEIN
BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AeHCTBUE.

Cnoorcnvie 3¢upvl kKax npouzeoonvie kapoonoswvix kuciom. I'mapomms cioxubeix 3¢upos. XKupsl. ['mapomms xupos. [IpuMeHenune >Xupos.
buonoruueckas posb KUPOB.

Venesoowl: cocraB, KiIacCU(PUKAIUs YIIIEBOJAOB (MOHO-, IU- U TIOJMcaxapubl). [ JIF0K03a — mpocTeUnii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PM3HUECKHe U XUMUYECKUE CBOICTBa (B3aumoseicTBue ¢ ruapokcuaoM meau(ll), okucnenne ammuaunbiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XKICHHE B IPUPOE, IPUMEHEHHUE, Onoorudeckast poib. @otocuHTe3. PpyKTO3a KaK H30MEp TIIFOKO3EI.

Kpaxman u uemnronosza kak npupoansle nojuMepbl. CTpoeHue Kpaxmaia M LeJUIoI03bl. PU3Nyueckre U XMMHYECKME CBOMCTBA Kpaxmala
(ruaponus, KauecTBEHHAs! PEAKLMSI C HOJIOM).

DKCIepUMEHTAIbHBIE METOJIbI M3YYEHHs BEUIECTB U UX MPEBPAICHU: MPOBeICHUE, HAOMIOACHUE U OMUCAHHE JEMOHCTPAIIMOHHBIX OMBITOB:
rOpeHHe CIUPTOB, KAUECTBEHHBIE PEAKIINK OJJHOATOMHBIX CIUPTOB (OKUCIIEHHE 3TaHoa okcuioM Meau(1l)), MEOroaTOMHBIX CIUPTOB (B3aMMOEHCTBUE
rnuuepuna ¢ ruapokcuaom meau(Il)), anpaernos (oKuciIeHne aMMUadHbBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(Il), B3aumopeiicTeue
KpaxMaja ¢ HOJI0OM), IPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuérHple 3amaun. BeiuucieHus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA
peaxiuu o U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BELIECTB UM IPOAYKTOB PEAKIIMH).

Aszomcoodepocawue opeanuyeckue coeduHeHus. AMHUHOKHCIOTHI Kak amMQoTepHble OpraHuyecKkue coeAuHeHus. Du3nveckre U XUMUYECKUE
CBOMCTBAa aMUHOKHUCIOT (Ha mpuMepe IruiuHa). bruonornueckoe 3HaueHne aMMHOKHUCIIOT. [lenTuabt.

benku xak mpupojHbIE BHICOKOMOJEKYISpHBbIE coeAnHeHus. [lepBuyHas, BTOpUYHas U TPETHUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBA
OENKOB: THIPOJIN3, ACHATypalusl, KAUECTBEHHbIE peaKly Ha OEJKu.

OKCIIepUMEHTAILHBIE METO/IbI U3YYCHHUs BEIISCTB U WX MPEBPAILlEHUH: HAONIOJCHNE W OMHCAaHWE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus
OCJIKOB TP HarpeBaHWU, IBETHHIE PEAKITUN OCIIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OcCHOBHbIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHUI: MOHOMEpP, OJUMED, CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEpPU3allUU, CPEeTHSSA
MoJIeKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOIMMEPHU3aLis U MOJTMKOHICH AU,




OKcIepUMEHTAIbHbIE METO/bl M3YYEHUs BEIIECTB U X NPEBPALICHUN: O3HAKOMJIEHHE C 00pa3llaMu MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H IPU U3YYEHHUH OpraHuyeckoil xumuu B 10 kjacce OCyIIECTBIIETCS YEpe3 MCHOJIb30BAaHUE KaK OOIIMX
€CTECTBCHHO-HAYYHbIX ITOHATUH, TaK U NOHATHMN, BJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIC MTOHATHUS: SBJICHUE, HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3, KJIacCU(PUKALUs, IEPUOTUIHOCTbD,
HaOJI0ieHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIINPOBAHMUE.

®dusmka: mMarepus, SHEpPTus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, SHEPreTUYECKH YpOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSHHE
BEIIECTBA, (pU3MUecKue BEITUUMHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6uochepa, oOMeH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCNKH, yrieBOJIbI,
XKUPBI, HEPMEHTHI).

['eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHosOrysA: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IUTaHMS, MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE M KOCMETHYECKHE IIpernaparsl,
MaTrepuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC. OBIIAA U HEOPTAHUYECKASA XUMMUA
Teoperuyeckne OCHOBbI XMMHH

XuUMHUYECKUH 371eMeHT. ATOM. S1po aToMa, H30TONbl. DJIEKTpOHHAst 000JI04Ka. DHEPreTHYeCKUe YPOBHH, TOYPOBHU. ATOMHbIE OpOUTAIH, S-, P-
, d- anementhl. OCOOCHHOCTH pACIPEICICHUS DJICKTPOHOB MO OPOUTAISIM B aroMax »JJIEMCHTOB MEPBBIX YETBIPEX IEPUOJOB. DIICKTPOHHAS
KoHurypauus aromoB. [lepuoanueckuii 3akon u Ilepuoauueckas cucrema xumuueckux 3nemenTos J{. . MenneneeBa. CBs3b IEpUOJUUECKOTO 3aKOHA
u Ilepuonnyeckoil cucreMbl xumuueckux siaemeHToB J[. V. MenzaeneeBa ¢ coBpeMeHHOW TeOpHel CTPOEHHs] aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHMSI
CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BELECTB MO IPyNnaM U MepuojaM. 3HaueHUE MepUOJINYECKOro 3aKOHa B
Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. BHUIbl XMMHUYECKOH CBsA3M (KOBaJEHTHAs HEMOJSIpHAs M TMOJIApHAs, MOHHAs, METaJJIMYecKas).
MexaHu3mbl 00pa30BaHUSl KOBAJICHTHOM XHWMHUYECKOM cBs3W (OOMEHHBIH U JOHOPHO-aKUENTOpHBIH). Bonopoanas cBs3b. BaneHTHOCTS.
OnexTpooTpuuaTeNbHOCTh. CTeneHb OKucieHus. VOHBI: KaTHMOHBI M aHMOHBL. BelecTBa MOJNEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHHS. 3aKOH
MIOCTOSIHCTBA COCTaBa BelIeCTBA. THUIBI KPUCTAIIIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAININYECKON PEIIETKH.

[TonsaTHEe 0 nUCHIEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOPLI. MaccoBast 01 BEIEeCTBA B pacTBOPE.

Krnaccudukanus Heoprannyeckux coequHeHui. HoMeHkiaTypa HeopraHMYecKMX BellecTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAUIEKANINX K Pa3IMUHbIM KJlaccaM.

Xumunyeckas peakiusi. Kinaccupukanus XuMUYecKX peakliiii B HEOPraHMUECKON U OpraHu4ecKod XUMUU. 3aKOH COXpaHEHUS! MacChl BEIIECTB,
3aKOH COXPaHEHMsI M MPEBPALICHUs SHEPTHH MPU XUMUYECKUX peakuusax. CKOpoCTh peakluu, e€ 3aBUCUMOCTb OT Pa3Nn4HbIX (pakTopoB. OOpaTuMble
peakuun. XuMudeckoe paBHoBecre. DakTophl, BIUSIONIME HA COCTOSIHUE XUMUYecKkoro paBHoBecus. [Ipunnun Jle [laTense.

Onexrponautuyeckas aucconuanus. CHIbHbIE U c1a0ble 3JeKTpoauThl. Cpeaa BOAHBIX paCTBOPOB BEIIECTB: KUCIAs, HEUTpaIbHas, EJI0YHAas.




OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKCIIepUMEHTAILHBIC METO/IbI U3YYCHHUS BEIIECTB U UX MPEBPAIICHUN: 1eMoHcTpalus Tadui «[leproaudeckasi cucTeMa XMMHYECKUX SJICMCHTOB
. N. MenneneeBay, H3y4YCHHE MoJeen KPUCTAJUIMYECKUX pPELETOK, HaOJIFO[IcHUE
U ONHUCAHWE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3lioKEHUE MEPOKCHIA BOAOPOJA B MPUCYTCTBUU KATAIM3aTOpPa, OMPEACICHUE CPEIbI
PacTBOPOB BEILIECTB C MOMOILBIO YHUBEPCATLHOTO HHIUKATOPA, peaKIIMi HOHHOTO 00MEeHa), POBeICHIE MPaKTUYeCcKoi paboThl «BiusHue pa3IndHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnble 3agaun. Pacu€rel 0 ypaBHEHMSIM XMMHMUYECKHX PEaKLMi, B TOM YUCIE TEPMOXUMUYECKHUE PACUETHI, pACUETHI C MCIOJIB30BAHUEM
MOHATHUS «MAacCOBasi A0JIsI BELIECTBAY.

Heopranuueckasi xummusi

Hewmerannsl. [Tonoxenne HemetayuioB B [leproauueckoii cucreMe XuMuueckux seMeHToB /. M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
du3nyeckue CBOMCTBAa HEMETAUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IpUMEpE KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a3oTa, (ocdopa, yriepoga m KpeMHHUS) U UX COCTUHEHHUH (OKCHIOB,
KHCJIOPOJICOACPIKAIIMX KHCIOT, BOJOPOIHBIX COCAMHEHHI).

[IpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertainsl. [Tonoxxenue meramioB B [lepuonnyeckoii cucteme xumudeckux aneMeHToB /. . MenzaeneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX
o0oJtouek aromoB MeTauioB. O0me Gundeckue cBoicTBa MeTa/UI0B. CIUIaBbl METALIOB. DICKTPOXUMHUYSCKUN PsIT HAPSDKEHUH METAJUIOB.

XUMUYeCcKHEe CBOMCTBA BKHEHIIINX METAJIOB (HATPHil, Kalui, KaNblUii, MAarHUN, aIFOMUHUAN, ITUTHK, XPOM, JKEJIe30, ME€/Ib) U UX COCAMHEHUN.

OO6mre ciocoObl oyYeHHust MeTaJuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIIepUMEHTANIbHBIE METOJIbl M3YYCHHs BEIIECTB U UX MPEBPAICHUN: W3ydeHHE KOJUIeKIUU «MeTalibl U CILIaBbl», 00pa3lloB HEMETAJIOB,
pelieHne SKCIEPUMEHTAIBHBIX 3a]a4, HaOJIOJICHHE W OIKCaHWE JEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIIA
QTFOMHUHHUS C PACTBOPAMH KUCIIOT U LIEJI0Yel, KaYeCTBEHHbIE PEeaKIIMK Ha KaTHOHBI METAJIIOB).

PacuérHpie 3a1a4m.

Pacuétel Macchl BemecTBa Wik 00bEMa Ta30B M0 U3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce UM O0BbEMY OJHOTO U3 YYACTBYIOUINX B PEAKIUU
BEIIIECTB, PacU€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus " )KU3Hb

Ponps xumum B obecrieueHnn SKOJIOTHYECKOM, SHEPTETHUECKON 1 MHUIIEBOM 0€301acCHOCTH, pa3BUTUU MEAUIMHEL [oHSATHE 0 HAyYHBIX METOAax
MO3HAHUS BEIIECTB M XUMUYECKUX peakuuid. [IpenctaBnenns 06 oOMMX HAyYHBIX TPUHIIUIIAX POMBIIICHHOTO MOY4YeHUS BaKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUAJIOB: BaXKHEUIIINE CTPOUTEIBHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl AJis AIEKTPOHUKH, HAHOMAaTepUasbl, OpraHU4eCKUEe U MUHEPAIbHbIE YI00peHUsI.

XUMHS 1 3J0pOBbE YETIOBEKA: TTpaBUJIa UCIIOIh30BaHUS JICKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0€30MMacHOT0 UCIIOJIb30BAHUS MPETIapaTOB OBITOBOM
XUMUU B OBCETHEBHON KU3HH.

MeKnpeAMETHBIE CBSI3H.




Peanuzarust MeXIIpeIMETHBIX CBSI3EHM IIPU M3YUYEHUHW OOIIEH M HeOpraHWuYecKord XUMuM B 11 Kiacce oCyIIecTBIsSETCS Yepe3 UCIOIb30BaHNE KaK
O6H.[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakK U HOHSITI/II>'I, ABJIIIOINUXCS CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHATHA: HAY4YHBIH (DaKT, TUIIOTEe3a, 3aKOH, TEOpHUs, aHajdu3, CUHTE3, Kiaccuukaius, MepUuOAUYHOCTb,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, SIBICHHUE.

®duszuka: MaTepusi, SHEPrus, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATMOAKTUBHOCTH, MOJIEKYJIa, JHEPIeTUUECKUN YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MYECKHE BETMUUHBI  SAMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MakKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus: XuMu4YecKasi MPOMBIIIIEHHOCTh, METAJLTypIHsl, MPOM3BOACTBO CTPOUTEIBHBIX MaTepUAIIOB, CEIbCKOX03iCTBEHHOE TPOU3BOJICTBO,
MUIIEBasi MPOMBIIIICHHOCTb, (papMalieBTHUeCKasi MPOMBIIIICHHOCTh, MIPOU3BOACTBO KOCMETHYECKUX MPEMapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, AMEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[Lnanupyembie pe3yJbTAaThl 0CBOCHHS Y4eOHOT0 NpeaMeTa
JIMYHOCTHBIE PE3YJIBTATBI
@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYArOIIMMUCS IMPOTpaMM CpeAHero olmero oOpa3oBaHUsS (JIMYHOCTHBIM,
MeTamnpeIMETHBIM U TMpeaAMeTHbIM). HayuHo-meToanueckoil OCHOBOM Al pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI MPOrPaMM CPEIHEro
o0m1ero 00pa3oBaHuUs SBISETCS CHCTEMHO-ICATETHHOCTHBIA MOIXO/I.
B cooTBeTCcTBHM C CUCTEMHO-AEATEIbHOCTHBIM MOIX00M B CTPYKTYpE€ JTUYHOCTHBIX PE3yJIbTATOB OCBOEHUS IMpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHus BBIICTICHBI CIICTYIOIINE COCTABIISIONINUE:
® O0CO3HaHHWE OOYYAIOIIUMHCS POCCHMCKON Tpa)XIaHCKOW MAEHTHYHOCTH — TOTOBHOCTH K CAaMOpPAa3BHTHIO, CaMOCTOSITEIBHOCTH H
CaMOOIIPEIEIIEHUIO;
e HaJgM4Me MOTHUBAIIMU K OOYYECHHUIO;
e IlIeJICHAMPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAULIUN 0a30BOM HAyKH
XHUMUU;
® TOTOBHOCTL M CIIOCOOHOCTH 06y‘-IaI-OHII/IXC$I PYKOBOJCTBOBATLCA B cBoen ACATCIIBHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTaAHOBKaMHU, MPHUCYIIUMU
LIETIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHUs;
® HAJIN4YHC NPAaBOCO3HAHUA SKOJIOTHYECKOU KYJIBTYPBI U CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD )KNU3HCHHBIC ITJIaHBI.
JInaHOCTHBIE pe3yNbTaThl OCBOCHHMSI MpeaMeTa «XUMHUs JOCTHUTAIOTCA B €AMHCTBE YUeOHOW M BOCIUTATENBHON JIEATEIHHOCTH B COOTBETCTBHH C
T'YMaHHUCTUYCCKUMHU, COMUOKYJIbTYPHBIMU, IYXOBHO-HPABCTBCHHLIMH LICHHOCTAMU U UJI€aJIaMU1 pOCCHfICKOFO TpaXXJIaHCKOTI'O 06HI€CTBa, IMPUHATBIMU
B 00IlleCTBE HOPMaMU ¥ TPAaBUJIAMHU MOBEACHHUS, CIIOCOOCTBYIOIIMMU IPOIIECCaM CaMOTO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00yYaIOIIUXCSI.
JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPaKaloT CPOPMHUPOBAHHOCTH OIBITA TO3HABATENHLHOW M MPAKTHUYECKON IEeSTENbHOCTH
00yJaronuXcs Mo peann3aluy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:
1) rpaIaHCKOro BOCIUTAHMS:



0CO3HaHMS 00YYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, yBAKCHHS K 3aKOHY U MPABOIIOPAIKY;

IIPEACTABJICHUS O COLMAIbHBIX HOPMax U IIPaBUjIaX MEKINYHOCTHBIX OTHOIICHUHN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NESATEIbHOCTH NPHU CO3/J1aHUM Y4YEOHBIX MPOEKTOB, PELICHWM YYEOHBIX M IO3HABaTEIbHBIX 3a/ad,
BBIITOJIHCHUY XUMHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh W TNPHHUMATh MOTHBBI, HAMEPEHHUsS, JIOTUKY M apryMeHTBl JPYTHX IpH aHAIU3€ pa3IMYHbIX BUAOB Y4eOHOMH
NEeATEIbHOCTH;

2) NATPHOTHYECKOI0 BOCIIUTAHMS .

LIEHHOCTHOTO OTHOLIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUU;

YBKEHHUS K MPOIIECCY TBOPUYECTBA B OOJIACTU TCOPHH M MPAKTUYECCKOTO MPUMEHEHHSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh
pe3yibTaT JINTEIbHBIX HAOMOACHUH, KPOIIOTIMBBIX SKCIICPUMEHTAIBHBIX TTOMCKOB, TIOCTOSIHHOTO TPY/la YUE€HBIX M MPAKTHKOB;

MHTEpeca M IMO3HABATEJIbHBIX MOTHBOB B MOJYYCHHH U TOCIEAYIOIIEM aHaln3e MH(GOpMAllMU O MEPEAOBBIX JOCTHXKEHUSX COBPEMEHHOMN
OTCUYCCTBCHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITOBCIACHU A

CIIOCOOHOCTH OLCHUBATH CUTYyAllUH, CBA3AHHBIC C XUMHWYCCKUMMU SABJICHUSAMU, U IPUHUMATL OCO3HAHHBIC PCIICHUS, ODUCHTHPYACh HAa MOPAJIbHO-
HpPaBCTBCHHBIC HOPMbI U HCHHOCTHU,

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE U MOCTYIIKHU CBOUX TOBapPIH_Ieﬁ C MO3UIUM HPaBCTBCHHBIX U IIPABOBBIX HOPM K OCO3HAHUC HOCHGI[CTBI/Iﬁ
OTUX IMOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 3/10POBbI:

MOHUMAaHMsI IEHHOCTE! 37J0pOBOro 1 0e30macHoro o0pasa xHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY
Y TICHXHUYECKOMY 3JI0POBBIO;

co0roieHUs ITpaBuIl 0€30IacHOr0 00pallleHus C BEIIeCTBaMU B ObITY, IOBCEITHEBHOM JKHU3HU U B TPYAOBOH 1€ATEIbHOCTH;

IMOHUMAaHUWA EHHOCTU IMPAaBUJI HHAUBUAYAJIbHOI'O 1 KOJIJICKTUBHOT'O 0e30IacHoro MOBCACHUA B CUTyallUAX, YIPOXKAIOIUX 3J0POBBIO U )KU3HU
JTIOJICH;

OCO3HAaHMS MOCJEICTBUM U HETIPHUTUS BPEIHBIX NMPUBBIYEK (YOTPEeOIeHUs aJIKOT0JIs, HAPKOTUKOB, KypeHHUs);

5) Tpy10BOr0 BOCTIMTAHUS:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIE€AOBATEIbCKON AESATEIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOM M APYruX BUAAX
NeSITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIIEHUU MPAKTUUYECKHUX 3aJ]ad COLIMAIbHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUeHHIO MPodeccHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE IPUMEHEHHS MPEAMETHBIX 3HAHUN 110 XUMUMY;
yYBaXKeHUsI K TPYLY, JIOSAM Tpyia U pe3yjbTaTaM TPYIOBOH JESITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAJIBHOM TpaeKTopuu oOpa3oBaHUs, Oyaymied mnpodeccuu M peamu3alii cOOCTBEHHBIX
’KM3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUM, HHTEPECOB M MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rMYeCcKOro BOCIIUTAHUSA:

IKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOMIEHUS K TPUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MMOHUMAHUS TTI00aTBHOTO XapaKTepa KOJIOTHIECKHUX MPOOIeM, BIUSHAS S3KOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COIUATBHON
CpeIbl;

OCO3HaHUS HEOOXOIUMOCTH UCTIOIB30BaHUS JOCTHKCHUN XUMHH TSI PEIICHUS BOIIPOCOB PAI[MOHAIBLHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHSTHS JCHCTBUH, MPHHOCSAIIMX BpeJ OKPYKAIIIEH NPUPOAHONH cpele, YMEHHs TPOTHO3MPOBATh HEOIAroOnpUsTHHIC
9KOJIOTHYECKHE TTOCIISACTBHS MPSANMPUHUMACMBIX JICHCTBUH U MPEAOTBPAIATh UX;

HAJIMYHUS Pa3BUTOrO DKOJOTHMYCCKOTO MBIIIJICHHS, SKOJIOTHYECKON KYIbTYPBI, ONBITA JCATCILHOCTH SKOJOTHYCCKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATBCSI IMH B TTO3HABATEIIBHONH, KOMMYHUKATUBHOW M COIMAILHOM TMPAKTHKE, CIIOCOOHOCTH M YMEHUSI aKTHBHO MPOTHUBOCTOSATH
HJIe0JIOTH XeMohoouu;

7) HECHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MIOHUMAaHHUs clielu(UKU XUMHUH KaK HayKH, OCO3HAaHUA €€ posid B (POPMHUPOBAHUM PAL[MOHATBHOIO HAYYHOTO MBILIUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO
IIpeJCTaBICHNUs 00 OKPY’KAIOIIEM MHUpE KaK O €AMHCTBE MPUPO/IbI U YEJIOBEKa, B O3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEN U pellieHUH TPpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECUS;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XMUMHHU U COBPEMEHHON HUBIIIM3ALUHU: B €€ TyMaHUCTHYECKOW HANpPaBICHHOCTH W BAYKHOW POJH B
CO3/IaHUM HOBOM 0a3bl MaTepUalbHON KyJIbTYPBI, pPELICHUH TIJ00alIbHBIX IMPOOJEM YCTONYMBOIO pPa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBON 1 HKOJIOTHYECKOM O€30MacCHOCTH, B pa3BUTHH MEIUIIMHBI, 00€CTIEYeHUH YCIOBUN YCIEITHOTO TPYy/ia U 3KOJIOTHYECKH
KOM(DOPTHOM JKHU3HM Ka)KJ0T0 YjieHa oOlIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHUMAaHMs CYIIHOCTH METOJOB IO3HAHMS, HMCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIOJIb30BATh MOJTy4YaeMble 3HAHUS JUISl aHAINM3a U OOBSCHEHUS SIBICHUIN OKPYXAIOIIEro MUpa U MPOUCXOMAIIMX B HEM U3MEHEHUH, YMEHUS
nenatb 000CHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0 MOIYUYEHHS IOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSATEIbHO MCIIOJIB30BaTh XUMUYECKUE 3HAHUS JJIs1 PELICHUs MPOOJIEM B peabHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpeca K MMO3HAHUIO M MCCIIEIOBATENBCKOM ACSATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAHHUN MO XUMHUU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTIIMU;

MHTepeca K 0COOEHHOCTSM TpyJia B Pa3InYHbIX cepax MpohecCHOHATBbHON 1eATeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI
MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YU€OHOTO MpenMeTa « XUMHUsA» Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC 1711 (DOPMHUPOBAHKSI MUPOBO33PEHUS 00YIAFOIINUXCS MEXK AUCIUILTNHAPHBIC (MEKIIPEIMETHBIC) O0IIIEHAYIHBIC TOHSITHUS, OTPAKAFOIINE
LIEJIOCTHOCTh HAYYHON KapTUHBI MUPA M CIICIIU(PUKY METOIOB IMO3HAHUS, HCTIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusl, BEIIECTBO, SHEPT U,
SIBJIGHUE, MPOIIECC, CUCTEMa, HAYYHbIN (DAaKT, MPHUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIIeIOBaHNe, HAOIIOIeHIE, U3MEPEHHE,
AKCIICPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHBIC y4deOHBIC JACHCTBUsA  (IO3HABaTElIbHBIE, KOMMYHHKATHBHBIC, pETYJIATUBHBIC), oOecreunBaromme ¢GoOpMHUpPOBAHUE
(YHKIIMOHATLHOM IPAMOTHOCTH M COITUAIBHON KOMITETEHITUU 00yUYarOIIXCs;

CIIOCOOHOCTh OOYYAIOIIMXCS HCIIOJIB30BAaTh OCBOEHHBIC MEKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHHUS W YHHBEpPCalbHBbIC Y4cOHBIC
JICHCTBUS B IO3HABATEIbHON U COUMAIIBHON MPAKTUKE.

MeTtanpeameTHble pe3yabTaThl OTPa)XKArOT OBJIAJICHHE YHUBEPCAIBHBIMH Y4YEOHBIMH MO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U DPETYISTUBHBIMU
JICCTBUSIMH.

OBi1aieHHe YHMBEPCAILHBIMH YUeOHBIMH M03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSATEIILHO (POPMYIHPOBATh U aKTYyaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

OIPCACIIATh LUCIIU ACATCIBbHOCTH, 3adaBas MmapaMeTpbl U KPUTCPUHU UX JOCTUIKCHHA, COOTHOCHUTDL PE3YJIbTAThl ACATCIIbHOCTU C ITOCTABJIICHHBIMHA
LEJISIMU;

WCIOJIb30BATh MPU OCBOCHUM 3HAHHH MPUEMBI JIOTUYECKOTO MBIIUICHHSI — BBIICIATh XapaKTePHbIC MPU3HAKH MMOHSATHIA U YCTaHABJIMBATH WX
B3aUMOCBA3b, UCITIOJIB30BATH COOTBCTCTBYIOIIUEC ITOHATUA JJIA O6”I)$ICHCHI/I$[ OTACJIBHBIX d)aKTOB n ﬂBJ’IeHI/If/'I;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IAJId KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHaBJIMBATh NPUYIHUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYCCKHUE PACCYXKICHUA (I/IHI[yKTI/IBHI)IC, ACAYKTUBHBIC, I10 aHaJ’IOFI/II/I), BBIABJIATE 3aKOHOMCPHOCTH W TIPOTUBOpPCHUSA B
paccMaTpruBACMBIX SABJICHUAX, q)OpMYJ'II/IpOBaTB BBIBOJIbI U 3aKJIIOUYCHUSI,

IMPHUMCEHATH B ITPOLECCE IMTO3HAHM A, UCITIOJIBb3YEMbBIC B XHUMUHU CUMBOJIMYCCKUC (3HaKOBI)I€) MOACIu, HpeO6pa3OBI)IBaTI) MOZACIIBHBIC ITPEACTABICHUA
— XUMUYECKHUI 3HaK (CHMBOJI) JIEMEHTa, XUMHUecKas (opMyJa, ypaBHEHUE XUMHUECKOW PEaKIUi — MPU PEIICHUU y4eOHBIX MO3HABATEIBHBIX
" ODPAaKTHYCCKUX 3a/lad, IPUMCHATHL HA3BAHHBIC MOACIbHBIC MMPCACTABJICHUA JJI BBIABIICHUA XaAPAKTCPHBIX MMPHU3HAKOB M3y4YaCMbIX BCHICCTB U
XUMHAYECKUX PEaKITHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIaZICTh OCHOBAMHU METOJI0B HAYUYHOT'O IMO3HAHHW BEIIECTB U XUMHUYCCKUX peaxunﬁ;
CbOpMy.TIHpOBaTB OeIn 1 3aJa4r UCCJICAOBaHUs, MCIIOJb30BATh ITOCTABJICHHBIC M CaAMOCTOATCIBHO C(i)OpMy.]'H/IpOBaHHI)Ie BOITPOCHI B KAYE€CTBE
HHCTPYMCHTA MMO3HAHUA U OCHOBBI JJI1 (I)OpMHpOBaHI/IH THIIOTE3LI 110 MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;



BJIAACTb HABbIKAMU CAMOCTOATCIILHOTO IIJIAHUPOBAHUA U MPOBCACHU YUCHUYCCKUX DKCIICPUMCHTOB, COBCPIICHCTBOBATL YMCHU HaGHIOILaTB 3a
XOJIOM MpOILecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMynupoBaTh 0000IIEHUS M BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yIIbTaTOB MCCIIEAOBAHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MIPOJICIIAHHON padoTe;

pUOOPETaTh OMBIT YYCHHUECKON HCCIIEI0BATENBCKOM U MPOEKTHON JIEATEILHOCTH, TIPOSIBIISATH CIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIIbHOMY
MIOMCKY METOJIOB PELICHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3TUYHBIX METO/IOB MIO3HAHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMaIiK (HayqYHO-TIOMYJIIpHAs INTEpaTypa XUMHUUECKOTO COAEP KaHuUs, CIIPAaBOYHBIE TOCOOHS,
pecypcel HTEpHETA), aHATM3UPOBaTh HHPOPMALIUIO Pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, KDUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTDH U
HEMPOTUBOPEUNBOCTb;

(hopMyIHpOBaTh 3aIIPOCHI U MPUMEHSTH Pa3IMUHbIe METOABI ITPH MOUCKE 1 0TOOpe HHGOpMaIUU, HEOOXOUMOM [Tl BBIIOTHEHUS YUeOHbIX 3a7a4
OIPENIEIIEHHOTO THUIIA;

HpI/IO6p€TaTI~) OIIBIT MCIIOJIb30BaHUA I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHLIX TEXHOJIOTHH B PA3JIMYHLIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENTFHO BEIOMPAThH ONTHUMAIBHYIO (hOpMY IIpeCTaBICHNUs HHPOPMALIUH (CXeMBbI, TpadUKH, TUarpaMMBbl, TAOIULIBI, PUCYHKH U IPYTHE);
WCIIOJIb30BaTh HAYYHBIM S3BIK B KAQUECTBE CPENICTBA MPH paboTe ¢ XUMHUYECKOW MH(pOpMaNKeil: TPUMEHITh MEXIIpeIMETHbIE ((PU3NYECKre U
MaTeMaTHYeCKHE) 3HAKU U CUMBOIIBI, (hOpMyIibl, aOOpeBHATYpbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISAHOCTH.

OBjaaaenue YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMUA JeHCTBUSIMM:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/TaeMOii TEMBI B X0/I€ AUAJTIOTa H/UIIH TUCKYCCHH, BBICKA3bIBATh HJIEH, (POPMYITUPOBATH CBOU IPEIIOKEHHS
OTHOCHTEJIBHO BBIINIOJHEHUS IIPEUIOKEHHOM 3aa4H;

BBICTYIIATh C PE3EHTALMEN PE3YJIbTaTOB ITO3HABATEIBHON AEATEIBbHOCTH, ITOJYYEHHBIX CAMOCTOSITEIBHO UJIIM COBMECTHO CO CBEPCTHUKAMH IIPU
BBINOJIHEHUH XUMHUYECKOTO IKCIEPUMEHTA, IPAKTUYECKOH paboThl MO HUCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, peau3allii y4eOHOIro
MpOoeKTa 1 (POPMYJIMPOBATh BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MMYTEM COTIaCOBaHUS MO3UIIMNA B X0J1€ 00CYXK/IeHUs 1 0OMeHa
MHEHUAMU.

OeBjaaaenue YHUBEPCAJIBHBIMU PEryJISTUBHBIMU JEeHCTBUSIMM:

CaMOCTOSTENILHO IUIAHUPOBATH U OCYILECTBIIATH CBOIO II03HABATENBHYIO IE€ATEIBHOCTD, ONPEAEII €€ LeJIN U 3aJa41, KOHTPOIMPOBATh U IO MEpPE
HEOO0XOAMMOCTH KOPPEKTUPOBATh Ipe/laraeéMblii adropuT™M JEMCTBUI NMPH BBINOJHEHUH YYEOHBIX W HCCIEIOBAaTEIbCKUX 3a7ay, BHIOWpATh
Hauboee 3hPeKTUBHBINA CLIOCO0 UX pELIeHMs] ¢ YUETOM IOJIyYE€HUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.
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INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
IIpenMeTHBIE pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTD MPEACTABICHHH 0 XUMHUUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, PO XMMHUH B TIO3HAHUU SIBJICHUHN
IpUPOJIBI, B YOPMUPOBAHUN MBIIICHUS U KYJIBTYPbI TMYHOCTH, €€ ()YyHKIIMOHATILHOW TPAMOTHOCTH, HEOOXOJMMOH [T PELICHHUs TPAKTHIECKUX
3a/1a4 ¥ IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpelie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHWUM, KOTOpas BKIIFOYACT: OCHOBOIOJATAIONINE TOHATHS (XMMHUYECKUM AJIIEMEHT, aTOM, 3JICKTPOHHAsS
000J109Ka aTOMa, MOJIEKYJIa, BAICHTHOCTD, AJIEKTPOOTPHUIIATEILHOCTh, XUMHYECKAs CBSI3b, CTPYKTYpHas popmyra (pa3BEpHyTas M COKpaiéHHast),
MOJTb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKelleT, PyHKIIMOHAIbHAS TPYIIa, PaJAUKall, U30MEPHs, H30MEPbI, TOMOJOTHUYECKHUM PSII,
TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOJI U a30TCOJACPXKAIIUE COCTUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCIMHEHMS); TEOPHUM M 3aKOHBI (TEOpPHUS CTPOCHHS oOpraHuyeckux BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMCPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHHU; MUPOBO33PCHUYCCKHUEC 3HAHM, JICI)KAIIUC B OCHOBC IMMOHUMAHUA NPUYIUHHOCTU U CUCTCMHOCTHU
XUMHUYECKUX SIBICHUM, (PakTOIOrMyeckue CBEIECHUS O CBOMCTBAaX, COCTaBe, MOJYyYEeHHMHM M O€30MaCHOM HCIONIb30BAHUM BaKHEHIIINX
OpraHn4€CKuX BCUICCTB B 6I>ITy u HpaKTI/I'-ICCKOI\/JI JACATCIIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTL YMCHI/II;'I BBIABJIATH XapPAaKTCPHBLIC IMTPHU3HAKU HOH?[TI/H\/JI, YCTaHABJIIMBATb UX B3aMMOCBA3b, MCIIOJIB30BATH COOTBCTCTBYIOLIUC
IIOHATHUSA IIPU ONMCAHUU COCTaBa, CTPOCHMS U IIPEBPALLEHNUN OPraHUYECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XUMHUYECKYIO CHMBOJHKY JJISI COCTABICHHS MOJEKYISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalIéHHON) GOopMyJT OPraHMUECKUX BEIIECTB M YPABHEHHM XUMUYECKUX PEAKIUil, U3TOTaBIMBATh MOJEITU MOJIEKYJl OpraHUYEeCKHUX BEIIECTB
AJI WITIOCTPpAMU UX XUMHUYCECKOT'O U MMPOCTPAHCTBCHHOI'O CTPOCHU A,

C(bOpMI/IpOBaHHOCTI) YMGHI/If/'I YCTaHaBJIMBATh MPUHAAJICIKHOCTE H3YYCHHBIX OPraHMYCCKUX BCHICCTB IO HX COCTaBy MW CTPOCHHUIO K
onpeAenEéHHOMY KJIacCy/TpYIIe COeAMHEHUH (YTTIEBOIOPOIbI, KUCIOPO U a30TCOIEPIKaIIlie COSTUHEHUS, BRICOKOMOJIEKYIISIPHBIE COSTUHEHU),
JaBaTh UM Ha3BaHus 1o cucrematndeckoil HomeHnknarype (IUPAC), a takxe NpuUBOIUTH TPpUBHAIbHBIE HA3BaHMS OTAEIBHBIX OPraHMYECKUX
BEIIECTB (ITUJICH, MPOMUIIEH, alleTUJICH, STUJICHIJINKOIb, TIUIEpUH, (heHol, GopManbaeru, aleTalbAeria, MypaBbUHAsS KUCIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, eJUTI0I03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUUYECKOM CBSI3U B OPraHMYECKUX COEAMHEHUAX (OAMHAPHBIE U KPaTHBIE);
c(OpPMHUPOBAHHOCTh YMEHHUSI IPUMEHSITh IIOJIOKEHUSI TEOPUU CTPOSHMSI OpraHruecKkux BeuecTB A. M. bytiepoBsa 1yist 00bsCHEHUS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAB, CTPOEHUE, (DU3NUECKHE U XUMUYECKHE CBONCTBA TUITMYHBIX MTPEICTABUTENEH PA3INYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, MPOMWICH, alleTuieH, Oyraauen-1,3, metmiOyraauen-1,3, 6eH30J1, METaHOJ, STaHO,
STUJICHTJIUKOJIb, TTIUIEPUH, (DEHOII, alleTalIbIET U/, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TIFOK03a, KpaxMall, IIEJITI003a, aMUHOYKCYCHAsl KUCIIOTa),
HUIUTIOCTPUPOBATD TCHETUYCCKYIO CBA3b MEXKAY HUMH YPAaBHCHUAMHU COOTBETCTBYIOINX XUMHUUYCCKUX peaKuHﬁ C UCITIOJIB30BAHUEM CTPYKTYPHBIX

dopmyu;
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c(OPMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKHU YTIIIEBOJOPOTHOTO CHIPbs (HE(PTh, MPUPOIHBIN a3, Yrob), CIOCOOBI UX NMepepadoTKU
U MPAaKTUYECKOE IPUMEHEHHUE IPOLYKTOB IepepabOTKH;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUUCIEHHS 110 XUMUYECKUM ypaBHEHUAM (Macchl, 00bEMa, KOJIMUYECTBA UCXOAHOTO BEIIECTBA WIIH
MPOAYKTa peaxiuu o U3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEIIIECTB
WIN IPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh YMEHHH BJIaJ€Th CUCTEMON 3HAHMI 00 OCHOBHBIX METOJIaX HAYYHOT'O ITO3HAHMS, MCIIOJIb3YEMbIX B XUMUU NPH U3Y4YEHUU
BEIIECTB U XMMUYECKUX ABJICHUN (HaOJII0JeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOIEIMPOBAHNE), UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS
TUISL IPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMU U MX NPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHUN COOIONATH MPABUIIA MOJB30BAHMS XUMHUECKOW MOCYA0H U J1abopaToOpHBIM 00OPYIOBAaHHEM, a TaKKe MpaBHiIa
oOpallleHus C BELECTBAMU B COOTBETCTBUM C MHCTPYKLUSMH 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMUUYECKHUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATh XUMHUYECKUH 3KCIIEPUMEHT (MPEBPALCHUs] OPraHMYECKUX BEIECTB IPU HarpeBaHUH,
MOJTyYeHHE STUIICHA U H3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMHA OPTaHUYECKUX BEIIECTB, JCHATYpalns OCIKOB P HATPEBAHUH, IIBETHBIC
peakiuu OeJIKOB) B COOTBETCTBUM C MpaBHJIAMH TEXHHKH 0€30IaCHOCTU MpPH OOpAallleHUM C BELIECTBAMHU U J1aOOpPaTOPHBIM 000pYIOBaHUEM,
MPEJCTABIATH PE3YIbTAaThl XUMHUECKOTO IKCIIEPUMEHTa B (JOpPME 3aIMCH YPAaBHEHU COOTBETCTBYIOIIMX PEaKUUi U POPMYIUPOBATH BBIBOIBI
Ha OCHOBE 3TUX Pe3y/bTaTOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATh XUMHUYECKYIO0 HH(OpMAIMIO, MOTy4aeMyl M3 pa3HbIX HCTOYHHUKOB (CpeICTBa
MaccoBoi nHpopmanuu, IHTEpHET U Opyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOATh MpPaBUiIa SKOJOTHUECKH LEIecO00pa3HOro MOBEJACHUS B OBITY M TPYAOBOW AEATEIBHOCTH B LIEIAX
COXPAHEHMsI CBOETO 3JI0POBbsl M OKPY’KAIOLIEH MPUPOIHON Cpeibl, 0CO3HABATH ONACHOCTh BO3JIEHCTBUS HA JKUBbIE OPraHU3MbI ONpPeAEIEHHbIX
OpPTraHUYECKUX BEIIECTB, MOHUMAasi cMbIc mokazatens [1/IK, moscHATh Ha mpuMepax CriocoObl YMEHBIICHHS ¥ MTPEIOTBPAIICHHS] X BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

U1 00yYaroIUXCs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHUE MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MMO3HAHMS
BEIIECTB M XUMHUYECKHUX SIBICHUM;

JUISL CIETIBIX M CIIA0OBUAAIINX OOYYArOMIMXCs: YMEHHE HCIOJIh30BaTh pelbeHO-TOUeUHYI0 cuctemy oOo3HaueHwii JI. Bpaitns s 3ammcu
XUMUYECKUX (HOPMYII.
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11 KJIACC. IlpenMeTHbIe pe3yJIbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKas XUMHUsD OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh IPEACTABICHUN: O XMMUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-HAYYHOM KAapTHHBI MHUpa, POJIM XMMUU B IO3HAHUM SBICHUN
IpUPOJBI, B (HYOPMUPOBAHUH MBIIUICHUS U KYJIBTYPBl JUYHOCTH, €€ (DYHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOIUMOM IJIsi PEUICHUS MPAKTHYECKUX
3aJja4 ¥ 9KOJIOTHYEeCKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOAHON Cpene;

BJIJICHUE CHUCTEMOH XMMHYECKUX 3HAHUH, KOTOpas BKIIIOYACT: OCHOBOIOJATrAIOIIUE MOHSITUS (XMMHYECKHH SJIeMEHT, aToM, W3o0Tol, s-, pP-, d-
AJIEKTPOHHBIE OpOWUTANIM aTOMOB, HMOH, MOJIEKYJA, MOJb, MOJIAPHBIH OO0BEM, BAJIEHTHOCTH, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKas CBA3b (KOBAJEHTHAs, MOHHAs, METAJIMYECKasi, BOAOPOJHAs), KPUCTAUIMYECKas PELIETKA, TUIbI XMMHUYECKMX peaklUi, pacTBop,
ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOJUTHUECKAS JUCCOLUALUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMUECKON peakluu, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs IEKTPOIUTHUECKON Tucconuanny, nepuoanyeckuii 3akon Jl. M. MeneneeBa, 3aK0H COXpaHEHHsI MacChl
BELIECTB, 3aKOH COXPAaHEHUS M INPEBPAIICHUS JHEPIMM IPU XHUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XMMMHH,
MHUPOBO33pPEHUYECKHE 3HAHMS, JIe)KAIMEe B OCHOBE MOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBJICHUH, (DAKTOIIOrMYECKUE CBEJCHUS O
CBOMCTBAX, COCTaBE, MOJTYYEHUH U OE30I1ACHOM HCII0Ib30BAaHUM BaKHEHIIIMX HEOPTaHUYECKUX BELIECTB B ObITY U MPAKTUUYECKOM 1E€ATENbHOCTH;
Cc(OPMHPOBAHHOCTH YMEHUI BBISBIATH XapakTepHbIC NMPU3HAKK TOHSATHH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE
MOHSTHS TIPU ONMCAaHUM HEOPraHMYECKHUX BELIECTB U UX MPEBpALLEHUN;

c(OPMHPOBAHHOCTh YMEHUI MCIOJIB30BATh XMMUYECKYI0 CHMBOJHKY JJISi COCTAaBJICHUS (OPMYI BEIIECTB M YPAaBHEHUH XUMHUYECKUX PEAKIIHH,
cucremaruyeckyro HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPraHWYECKUX BeIIeCTB (YrapHblii ras, YIJICKUCIBIA ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BeCTb, IUThEBAs COJa, IUPUT U JPYyTHUE);

c(OPMHPOBAHHOCTh YMEHUH OIPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX DJIEMEHTOB B COEIMHEHHUSX PA3IMYHOIO COCTaBa, BHI
XUMUYECKOH CBSI3U (KOBaJICHTHAs, MOHHAs!, METAJJIMYECKasi, BOJOPOHAS) B COETMHEHUAX, TUIl KPUCTANINYECKOM peIIéTKH KOHKPETHOTO BEleCTBa
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAs!, METAJNINYECKas), XapaKTep cpeibl B BOJAHBIX PaCTBOpPaX HEOPraHUYECKUX COETUHEHU;

c(OPMUPOBAHHOCTh YMEHHMM yCTaHABIMBaTh MPUHAAJICKHOCTh HEOPraHMYECKHUX BEILIECTB 0 HUX COCTaBY K OMNpENEIEHHOMY Kiaccy/Trpymme
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJJIbl U HEMETAJLIbI, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM(pOTEPHbIE I'HIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH Hepuoaudeckoro 3akoHa [[. M. MenzaeneeBa M 1€MOHCTPUPOBATh €ro CHCTEMATH3HPYIOLIYIO,
OOBSICHUTENbHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX 31eMeHTOB 1—4 nepuoaos [leproaudeckoil cuctemsl
xumudeckux anemeHToB [I. V. MeHzeneeBa, UCMONb3Ys MOHATHS «S-, P-, O-2JIEKTPOHHBIC OpOUTAINY», «IHEPIrEeTHUECKHE YPOBHMUY», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUH 10 nepuogam u rpynnam llepuoanyeckoil cucteMbl XUMHUECKUX
anemeHToB . 1. Menaeneera;

c(OPMHPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOICTBA HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/IaTh CYUIECTBOBAHME T'€HETUYECKON CBSI3M MEXJy HEOPraHWYeCKMMH BEIeCTBAMU C IOMOIIBIO YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHUUYECKHUX PEAKIIMi;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(UIMPOBATH XMMUYECKUE PEAKLMU MO PA3JIMYHBIM MpH3HaKaM (YHUCIY M COCTaBYy pearupyrouiix BeIIeCTB,
TEIIOBOMY 3 (eKTy peakiny, U3MEHEHUIO CTEeTIeHeH OKUCIEHHSI SJIEMEHTOB, 0OpaTUMOCTH PEaKLIMH, YUaCTHIO KaTalu3aTopa);
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c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMHA Pa3IMUHBIX TUIIOB, IOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peaKIMii HOHHOrO 0OMeHa,
YUUTBIBAs YCIOBUS, IPH KOTOPBIX OTH PEAKIMK UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOANUTEH PEAKIIMH, ITOATBEPIKAAIONINE KAYCCTBEHHBIN COCTAB PA3IHYHBIX HCOPTaHUYECKUX BEIIECTB, PACIIO3HABATH
OIIBITHBIM HYTCM HOHBI, HpI/ICYTCTByIOH_[I/IC B BOJHBIX paCTBOan HeOpFaHI/IquKI/IX BCIIICCTB,

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMH TOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOTO
OanaHca 3TUX peaKnii;

c(OPMHPOBAHHOCTH YMEHHI OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEAKIIUU OT pa3IMyHbIX (DaKTOPOB; XapaKTep CMEUICHUS XUMUYECKOT O
PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHero Bo3zeiicTeus (nmpuniuin Jle Illarense);

c(OPMHPOBAHHOCTH YMEHHH XapaKTEPU30BaTh XUMUYECKHE MTPOIECCHI, JIEXKAIIHE B OCHOBE IPOMBIIIICHHOI'O MTOJYYEHUs CEPHOM KUCIOTHI, aMMHaKa,
a TaKkxke c(hOPMUPOBAHHOCTH MPEJCTABICHHUI 00 OOIINX HAYYHBIX MPUHIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;
C(bOpMI/IpOBaHHOCTB yMeHI/If/’I HpOBOI[I/ITI) BBIYHCJICHUA C UCITIOJIB30BAHUECM ITOHATHA «MACCOBast J0JIs BEIICCTBA B paCTBope», O6T)éMHI)IX OTHOHICHI/Iﬁ
ra3oB MPH XUMHYCCKHUX PEAKIMsIX, MAcChl BEIIECTBA MM 00BEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM 00BEMY OTHOIO U3
YUYACTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOTO 3((eKTa peakilid Ha OCHOBE 3aKOHOB COXPAHEHHS MACChl BEIIECTB, MTPEBPAICHUS U COXPaHCHHUSI
SHEPIUU;

chOpPMHUPOBAHHOCTh yYMEHHI COOJIOAATh MPaBUIIA TMOJIb30BAHUS XUMHUYECKOW MOCYA0H M J1abopaTOpHBIM 00OpPYIOBaHHEM, a TaKKe IpaBUIIa
O6paIIIeHI/I$I C B€IieCTBaAMU B COOTBETCTBHUU C I/IHCTPYKIII/UIMI/I I10 BBIIIOJTHCHHUIO Ha60paT0pHI)IX XUMHWYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBIIOJIHATh XMMHUYECKHH OSKCIIEPHUMEHT (pa3lIoKeHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBHH
KaTajau3aTropa, ONpeae/ieHHe CPe/ibl PACTBOPOB BEILIECTB C MOMOIIBI0 YHHUBEPCATBHOIO WHIUKATOPA, BIUSHUE PA3IMYHBIX (AKTOPOB Ha CKOPOCTH
XHMHqCCKOﬁ peaKHI/II/I, peaKLII/II/I MOHHOTO O6MCH3., KAQUYCCTBCHHEBIC peaKHI/II/I Ha Cyﬂbq)aT', Kap6OHaT' nu XJ'IOpI/II['aHI/IOHI)I, Ha KaTUOH aMMOHUA, pCIIIeHI/Ie
IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaMm «Metamibl» u «HeMmeramasl») B COOTBETCTBUM C NMPaBWJIAMH TEXHUKH OE30MACHOCTH MPU OOPAICHUH C
BEIIECTBAMH H JIA0OpAaTOPHBIM O0O0OPYIOBAHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIINX Peakiuii U (GOpPMyIHUPOBATh BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHATM3UPOBATH XUMHUYECKYIO MH()OPMAIIHIO, TTOJYyYaeMyI0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHeT U Ipyrux);

Cc(OPMHPOBAHHOCTh YMEHHUH COOJIIOJIATh MpaBUJIA DKOJOTHYECKH IeNIeCO00pa3HOrO MOBEICHHS B OBITY M TPYJOBOH JEATEIBHOCTH B LENSIX
COXPaHCHHSI CBOETO 3JI0POBbSI M OKPY)KAIOIICH MPHUPOIHON CpPeibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3MbI OMPEACIEHHBIX
BEIIECTB, MOHUMas cMbIci Tokaszarens [1JIK, moscHsITh Ha mpuMepax CIOCOObI YMEHBIICHUS W MPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa,;

® I O6y’—IaI-OHII/IXC$I C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA. YMCHUC IPUMCHATL 3HAHHUA 00 OCHOBHBIX JOCTYIIHBIX ME€TO/IaX MMO3HAHHA BEIICCTB

U XUMHNYCCKHUX HBHCHHﬁ;

® JJA CICIbIX H CJ'Ia60BI/II[$IH_II/IX 06yqa101u1/1xc;1: YMCHHUEC HUCHOJb30BATb pCJ'ILC(l)HO-TO‘{e‘-IHyIO CUCTCEMY o0o3HaueHuii JI. Bpaﬁnﬂ JJId 3aIllMCHu

XUMUYECKUX HOPMYII.
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TemaTnuyeckoe NJIAHNPOBaAHUE

10 kaace

Tema pasjgesa

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTe/ibHbIE
pecypchl

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

VYrieBoaopoibl

13

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Kchopozlocoz[epxcamI/Ie OpPraHn4cCKHue COCAMHCHUA

13

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

BBICOKOMOJ'ICKy.TISIpHBIe COCIUHCHUA

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Uroro

34

11 kaace

Tema pasgesna

KoJmnuyecTBo 4acoB

DJIeKTpOHHbIe LU (pPOBbIE

o0pa3oBaTe/ibHbIE
pecypchl

TeOpeTI/IquKHG OCHOBBI XMMHH

13

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Heoprannueckas xumus

17

https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
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