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PabGouast mporpamMma y4eOHOTO mpeaMeTa pa3paboTaHa B COOTBETCTBHH ¢ TpeboBaHmsMU DenepaabHOro
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IHosicHuTe IbHAS 3aNIMCKA

OcCHOBY MOJX0JI0B K pa3paboTke mpumepHou padodeit mporpammbl COO 1o XuMuH, K
ompejeNneHut0 o0mmel cTparerud OOy4YeHWs, BOCHUTAHHMS W PA3BUTHS, OOYJArOIIUXCS
cpelacTBaMu y4eOHOro mpenMera «XuMHUsS», Ha 0a30BOM ypOBHE, COCTABUJIM KOHIENTYyajlbHbIE
nonoxenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH Li€NieH, COJEepKaHUs, PpPe3yJbTaToB
o0OydeHus u TpeOOBaHUI K YPOBHIO MTOATOTOBKH BBIITYCKHHKOB.

B coorBercTBUM ¢ nNaHHBIMU TOJIOKEHHsIMH paboyas mporpamma COO (6a30Bbrid
YPOBEHB): yCTaHABJIMBAET 00s3aTebHOE (MHBAPUAHTHOE) MPEAMETHOE COJIEpKAHHUE, OIPEIesieT
KOJIMYECTBEHHBIE M KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJIOM dTalle U3Y4eHMsl MIPEeIMETa,
IpelycCMaTpUBaeT MPUHLUIIBI CTPYKTYPUPOBAHUS COJIEP)KAaHUS W paclpeiesieHusl €ro, IMo
OCHOBHBIM paszfieflaM M TeMaM Kypca; JaéT IMpHUMEpHOE paclpeneieHrue Y4eOHBIX 4YacoB I10
TEMaTUYECKUM pa3/iesiaM, PeKOMEHyeT IPUMEPHYIO MOCIEeI0BATEIbHOCTh U3yUEHHS OTACIbHBIX
TEM Kypca C y4€TOM MEXIPEAMETHBIX M BHYTPHU NPEAMETHBIX CBSA3EH, JIOTUKU Y4eOHOrO
mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH oOydaromuxcs; JaéT METOAMYECKYI0 WHTEPIPETAIUIo
Hened M3ydeHsl IpeaMeTa Ha YPOBHE: COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
npodeccuoHanbHOrO  00pa3oBaHUs,  COJAEPXKATEIBHOW  XapaKTEPUCTUKU  TUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl CpeIHEro oOLIero o0pa3oBaHus
(JIMYHOCTHBIX, METANpPEIMETHBIX, IPEIMETHBIX), OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEILHOU
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOCHHIO COJIEPKaHUs IpeaMeTa

Jlannast mporpamMma SIBJISIETCS OPUEHTHPOM JUIsl COCTaBJIEHHS pabodMX Iporpamw,
aBTOPbl  KOTOPBIX ~ MOTYT TMPEMJIOXKUTh CBOM MOAXOJ K  CTPYKTYPHPOBAaHUIO U
[OCJIEZI0BATENbHOCTH M3Y4YE€HUs y4eOHOro Marepualia, a Takke CBOE BHMJIEHUE OTHOCUTEIBHO
BO3MO>XHOCTH BbIOOpa BapUaTUBHOI COCTaBISIOUICH COJEp>KaHUs MpeAMeTa JOMOTHUTEIbHO K
00s13aTeNnbHON (MHBapUAHTHOI ) YaCTH €ro COJIEpKaHus.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Xummnueckoe o0Opa3oBaHue, MOMyyaeMoe OOYYaIOUUMHCS, SBISETCS HEOThEMIIEMOM
yacTblo HUX oOpa3oBaHHOCTH. OHO CHYXUT 3aBepUIalOIIMM O3TalloOM peaju3alud  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX [IEHHOCTEH, MPUCYIIHX IIETOCTHON cUCTEME
XUMHYECKOTO O00pa3oBaHMsA. OTH LEHHOCTH KacaloTcsl MO3HAHUS 3aKOHOB IPUPOJBL,
(dopMHpOBaHUS MHMPOBO33pEHHMsT U OOLIeH KyJabTypbl 4YeloBeKa, a TaKkKe HKOJOTHYECKU
000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3/10pOBbIO M MPUPOJHOMN cpenie. Peannusyercs xummuueckoe
oOpa3oBaHue OOYyYalOIUXCS CpeACTBaMHU Y4eOHOro Impeamera «XUMHs», COJEepXkKaHHE U
MIOCTPOECHHUE KOTOPOTO ONpEJENIeHbl B IMpOrpaMMe ¢ Y4€TOM cleUu(UKH HayKd XUMUHU, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel ¥ MPUHIUIIOB, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIEro
oOpaszoBanus B Poccuiickoit ®enepanuu. Tak, Hanmpumep, npu (HOPMHUPOBAHUU COAEPIKAHUS
npeaMeTa «XUMUs» YUTEHbI CIIEAYIONUE MOJI0XKEHUS O crelupuKe U 3HAUCeHUH HAyKH XUMUU:

- XuUMHS KaK D3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK HUIpaer ocoOyl pojib B
COBPEMEHHOM LMBUIIM3ALMU, B CO3/JaHUM HOBOI 0a3bl MarepHalbHON KyiabTypbhl. OHa BHOCUT
CBOM BKJIaJ B (JOPMHUPOBAHME PAIMOHAIBHOTO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LIEJIOCTHOIO
IpeJCTaBlIeHUs] 00 OKpY)KalollleM MHpEe KaKk O €AMHCTBE MPUPOAbl U 4YEJIOBEKa, KOTOpOe
dopmupyeTcsi B XUMHUU Ha OCHOBE MOHHMMAaHHs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOILIEr0 MHpA,
OCO3HAHUS B3aUMOCBA3M MEXAY CTPOCHHMEM BEUIECTB, UX CBOMCTBAMH H BO3MOKHBIMHU
001aCTIMH IPUMEHEHHUSL.

- TecHo B3aMMOJEHCTBYS € JPYIMMH €CTECTBEHHbIMM HayKaMH, XHMHS CTajna
HEOTHEMJIEMOI YacTbI0 MHPOBOHM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHas XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMI HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUYeCTBA — CBHIPHEBOM, DHEPreTUYECKOM, IHINEBOM, JKOJOTHYECKON O€30MacHOCTH |
OXpaHBbI 3J0POBbS.

B coorBerctBum ¢ obmumu memsmu u npuHiunamu COO copepkaHue mpeaMera
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«XUMUS» OPUEHTHPOBAHO MTPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO OATOTOBKY 00yJaromuxcs,
HEOOXOUMYIO UM JIJIsl BBIPAOOTKH MHPOBO33PEHUECKUX OPHUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHUS B
KHU3Hb COLIMYMa, TMPOJODKEHUS 00pa3oBaHMS B PA3IMYHBIX OOJIACTSX, HE CBS3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.

CocTaBisOMUMHU TIpeIMeTa «XUMUS» SBIAIOTCA 0a30Bble Kypchl — «Opranudeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUH MO HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 O0IIel XUMHH) M OpraHudeckord xumuu. opmMupoBaHUE JaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0EeCIeYrBAET BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa coaepxaHust KypcoB — «Opranundeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» c(OpPMUpPOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXO0/Aa K
U3y4eHHIO y4eOHOro marepuana U OOYCIIOBIIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM
3HAaHUI Ha ONpEAENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XUMHUU
BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUM CTPOCHHUS OpPraHM4YEeCKHX
COCIMHEHUH, a TakKe€ Ha YPOBHE CTEPEOXMMHYECKHUX W HIIEKTPOHHBIX MPEACTaBICHUH O
cTpoeHuM BellecTB. CBeZeHUsI 00 M3y4aeMbIX B Kypce BellecTBaX JArOTCsl B Pa3BUTUU — OT
YIJIEBOJOPOAOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeIUHEHHH. B Kypce opraHmdeckoit
XUMHU TIOYYalOT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOM MIKOJE MEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriiom 3peHus B npeamere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBaETCs
M3yYEHHBII B OCHOBHOW IMIKOJI€ TEOPETUYECKHA MaTephal M (DaKTOIOTMYEeCKHe CBEIEHHS O
BEIIECTBaX M XMMHUYECKON peakiuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» yYalllUMCS TPEJOCTaBISETCS BO3MOXHOCTh OCO3HaTh 3HAYEHUE MEPUOJUYECKOIO
3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTHUECKUX MO3ULUH, TIy0ke MOHATh UCTOPUYECKOe
n3MeHeHue QYHKIHM 3TOT0 3aKOHa — OT 0000MIaroIIei 10 00BSICHSIONMEH U TPOTHO3UPYIOIIIEH.

Enunas cucrema 3HaHUM O BaXHEHMIIMX BELIECTBAaX, UX COCTABE, CTPOCHHUH, CBOWCTBAX U
NPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEaKLUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS,
UMEIOIUMHI  KYJIbTYPOJIOIMYECKU M TPUKIAJHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
MOHMMAHHUIO B3aHMOCBSI3M XUMHUU C IPYTMMH HayKaMH, paCKpbIBAaIOT €€ poJib B TO3HABATEIILHOMN
U MPAKTUYECKON NIEATETbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIIUTAHMIO YBAXKEHUS K IMPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUU, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a1ad. B menoM conepkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS! OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsl MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHWYECKOTO0 U OPTraHMYECKOro MHUpa, 00yCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABIEHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUN MEXIy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChIIKAMHU,
OCO3HAHHE POJM XMMHUHU B PEIIEHUH IKOJOTHMUECKUX MpoOIIeM, a Takxke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mutane pemeHust 3amad BOCIUTAHMSA, Pa3BUTHS U COLMANTU3AIMHM  O0y4aroIuXcs
INPUHSTBIE MPOrpPaMMOIl MOAXONbl K OIpEAENCHUIO0 COAEpkKaHHUS W TOCTPOCHHS IperMeTa
npeaycMaTpuBaloT (GOpMHpPOBaHHE Yy OOYYalOIIMXCSl YHUBEpPCAJIbHBIX Y4YeOHBIX JEHCTBHIA,
UMEIOUINX 0a30BO€ 3HAUEHHUE I Pa3IMYHbIX BUJIOB JAESITEIbHOCTU: PEIIeHUs MPo0eM, MOUCKa,
aHanmu3a U 00paboTKU HH(pOpMAIMK, HEOOXOAMMBIX JUIsl IPUOOPETEHHs! ONbITa MPAKTUYECKON U
HCCJIEIOBATENIbCKOM 1eATENbHOCTH, 3aHMMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUU.



HEJIA U 3AJAYHU YYEBHOI'O TIPEJMETA «XUMUSI»

B mpaktuke mpemnojaBaHHsi XMMUU KaK B OCHOBHOW, TaK U B CpeJHEH IIKOje, MpH
OIPE/ICIICHUN COAEPKATEIbHON XapaKTEPUCTUKHU LENed H3ydeHUs NpEeAMETa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB XUMHUYECKOU
HayKM Kak 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMUS, MPAKTUYECKON AEATEIbHOCTU YEIOBEKA U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTypbhl. C METOAMYECKON TOYKH 3pEHHS] TaKOi
HOJXO/JI K ONPEAEIECHUIO 1eJIel U3YUEHUs ITPEeIMETa SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJAaBHBIMU LEISAMU U3Yy4eHUs MIpeamera «XUMHs» Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

- (GOpMHpPOBAaHHE CHUCTEMBl XHUMHYECKHX 3HAHUH KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOH JI€KaT KIIIOUEBbIE IOHSTHUS,
¢dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IMOHUMaHHE
CYIITHOCTH JOCTYITHBIX 00OOIICHHI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (opmupoBaHuE U pa3BUTHE MIPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX sl MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpE
BEIIECTB M XHMHUYECKHX SIBJICHHH, HMCEIOIIUX MECTO B TPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH,

— pa3BUTHE YMEHHA U CHOCOOOB JESITEIHHOCTH, CBS3aHHBIX C HAONIOACHUEM H
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0ICHUEM MPaBUI 0€30MacHOro OOpaIieHus C
BeulectBaMu. Hapsiny ¢ 3TUM copaep:kaTenbHas XapakTEpUCTUKa Lesed M 3a1ad U3ydeHHs
mpeaMeTa B MporpaMMe YTOYHEHa M CKOPPEKTHpPOBaHA B COOTBETCTBUUM C HOBBIMHU
NPUOPUTETaMHU B CUCTEME OOMIEro cpeaHero oopasoBanus. CeroJHs B MPENoJaBaHUH XHMHUU B
OoJbIIeH CTETEeH! OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIOHEHTE COep KaHUus 00yUueHUs,
OpPUEHTHPOBAHHOW HA TMOJTOTOBKY BBIIYCKHMKA IIKOJBI, BIAJCIONIET0 HE HAOOpOM 3HAHUH, a
(GYHKLIMOHAJIBHON T'PaMOTHOCTBIO, TO €CTh CHOCO0AMM M YMEHMSIMU aKTUBHOTO IOJTYYeHHs
3HAaHUH U TPUMEHEHHS UX B PEATBHOM KU3HU [T PEIICHHUS MTPAKTUYECKHX 3a/1a4.

B »oTOil cBs3M mpu M3ydeHHMH TnpeaMeTa «XUMHsS» JIOMHHHpPYIOLIEe 3HaueHue
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

— ajanTaius OOydYarolMXCs K YCIOBMSAM JIMHAMMYHO DPa3BHBAIOLIETOCS MHDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPHHATUIO TPAaMOTHBIX pELUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

- (opMupoBaHue y OOy4arOIIMXCSl KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHIMIN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpobiieM,
NIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX s HPUOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XUMUH, a TaKXKe Ui OLIEHKH C
MO3HLMN HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEeay;

— pa3BUTHE I[IO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO MPHOOPETaTh HOBBIE 3HAHUS IO
XUMHHA B COOTBETCTBHM C IKM3HEHHBIMH THOTPEOHOCTSIMH, MCIIOJIB30BaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKAa M aHaiu3a y4yeOHOW W HayyHO-TIONMYJSpHON
UH(POPMALIUU XUMHUECKOTO COJICPKAHUS;

- QopmupoBaHHME U pPA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOIO M JIOTHYECKOIO
MBIIUIEHHUs,  HAOMIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, IIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

— BOCNHTaHHUE Yy O0y4aroImuxcs yOexIEHHOCTH B T'YMAaHHUCTHUYECKOW HAarpaBlI€HHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAHEHUS IMPHUPOIHOTO
paBHOBECHSI; OCO3HAHMSI HEOOXOIUMOCTH OEpeKHOr0 OTHOIIEHUS K TMPUPOJE U CBOEMY
3/I0pOBBIO, a TAKXKE MPUOOPETEHUS OIbITA UCIOIb30BAHUS MOTYUYEHHBIX 3HAHUN JJISI TPUHATHS
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TPAMOTHBIX PEIIEHUN B CUTYallUSX, CBSI3aHHBIX C XMMHUYECKHUMH siBieHUsiMU. Llenu u 3amaum
U3Y4eHUs TMpeaMera «XUMHS» MONYYUIH MOAPOOHYI0 METOAUYECKYI) HWHTEpIPETAlHI0 B
paszieiie IporpaMMBel.

«[Inanupyemble pe3yibTaThl OCBOCHHUS MIpeIMeTay, Oaarogaps ueMy odecrnedeHo 4éTKoe
MPEACTABICHUE O TOM, KaKWe 3HAHMS M YMEHHUS HMEIOT MPSIMOE OTHOIIEHHE K pealn3aluu
KOHKPETHOM LIEJIH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme cpeanero obmero obpasoBanusi «XuMus», u3ydaemas Ha 0a30BOM ypOBHE,
npu3HaHa o0s3aTelbHBIM YUEOHBIM IPEIMETOM, BXOISIIMM B COCTaB MpPeIMETHOHW 00yacTu
«EctecTBeHHBIC HAYKH» YUYEOHBIM IJIAHOM Ha €€ U3y4YeHHE OTBEJICHO 72 y4eOHBIX yaca.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XHUMMUSA»
®I'OC ycranaBiauBaeT TpeOOBaHMS K PE3yJIbTaTaM OCBOEHHUS 00yYarolIUMHUCS POTrpamMm
cpeaHero npogeccuoHanbHOro 00pa3oBaHusl (JINYHOCTHBIM, METAIPEJAMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM [uid pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAHero o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM ITOJXOJOM B CTPYKTYPE JHYHOCTHBIX
pe3ysibTaTOB OCBOCHMs IpeaMera «XHUMHsS» Ha YpPOBHE CpelHero mpodeccuOHalIbHOTO
00pa30BaHus BBIAEICHBI CIEIYIOIUE COCTABIISAIOIINE:

— OCO3HaHHE OOYYAIOIUMHCS POCCUHCKOM TIpakJaHCKOM MIEHTUYHOCTH —
TFOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIIEHUIO;

— HaJInYMe MOTUBAIMH K 00yUeHHIO;

— L[EJICHAIIPaBJIICHHOE DPAa3BUTUE BHYTPEHHUX YOEXKIEHUH JUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M HCTOPUUYECKUX TpaauLuii 0a30BOM HAYKU XUMUH;

— TOTOBHOCTb M CHOCOOHOCTh OOY4YarOIIMXCSl PYKOBOJCTBOBAaTbCS B  CBOEH
NeSITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPHUCYIIUMH LEJIOCTHOH cHUCTeMe
XUMHYECKOTro 00pa3oBaHMUs;

— HaJIM4YMe IPaBOCO3HAHUS SKOJIOTHYECKOH KYIbTYpPbhl U CHOCOOHOCTH CTaBUTh LIEIH
¥ CTPOUTH KU3HEHHBIE TIJIAHBI

JIMuHOCTHBIE PE3YNbTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUraroTCsl B E€IUHCTBE
yueOHOM M BOCHUTATEIbHOW  JesATesnbHOCTH.  OpraHuM3alMd B COOTBETCTBUU  C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJealaMH
POCCHUICKOrO TpakJaHCKOTO OOIIeCTBa, NPUHITHIMU B OOIIECTBE HOpMamMH U IpaBUIaAMU
MOBEJICHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CAMOIIO3HAHUS, CaMOPa3BUTUS M HPAaBCTBEHHOI'O
CTaHOBJIEHUS JINYHOCTU O0yYaIOLIUXCS.

JIMuHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKalT c(HhOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OO0YyYarolMXCcs M0 pealu3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paxknanckoro BoCnMTaHus:

— 0CO3HaHMs OOYyYalOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOs3aHHOCTEH,
YBKEHUS K 3aKOHY U TIPAaBOTIOPSIIIKY;

— NPEJICTAaBICHUS O COLIMATIBHBIX HOPMaX U MPaBUIAX MEKIMYHOCTHBIX OTHOIIECHHIH
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATEIBHOCTH NPH CO3JaHUU Y4EOHBIX
NPOCKTOB, PEUICHWH Yy4YeOHBIX W TIO3HABATENBHBIX 3aj]ad, BBIIOJHEHHH XHUMHUYECKHX
HKCIIEPUMEHTOB;

— CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS, JIOTUKY U apIyMEHTBI
JPYTUX MpU aHAJTU3€ Pa3IMYHbIX BUJOB YUeOHOH NesATEIHLHOCTH;



2. IaTpuoTHYECKOr0 BOCHUTAHUSA:

— LICHHOCTHOTO  OTHOLIEHHMS K MCTOPUYECKOMY U HAyYHOMY HACIEAMIO
OTEYCCTBCHHOM XHUMUH;

— YBaKEHHUsI K IIpoLeccy TBOpUYeCTBa B OOJACTH TEOPUHM M IPAKTUYECKOIO
NPUMEHEHHUS XUMHH, OCO3HAaHUS TOTO, YTO JOCTID)KEHUS HAYKH €CTh Pe3yJbTaT JUIUTEIbHBIX
HaOJII01€HUH, KPONOTIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, MOCTOSHHOIO TpyJda YUY€HBIX M
NPaKTUKOB,;

— UHTEpeca U M03HABaTEJIbHBIX MOTHUBOB B IIOJYYEHMM U IOCIEAYIOIIEM aHAJIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3. JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

— HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEJICHHUS;

— CHOCOOHOCTH OLEHMBATh CUTYallUM, CBSI3aHHBIE C XMMMUYECKUMM SBICHUAMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

— TOTOBHOCTH OILIGHUBATh CBOE TIOBEJCHHME M IIOCTYNIKH CBOMX TOBapHIIEH C
HO3ULMN HPAaBCTBEHHBIX M ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN 3TUX [TOCTYIIKOB;

4. ®opMHPOBaHNS KYJIbTYPbI 310POBbSI:

— NOHMMaHMUs  LEHHOCTeH  310poBoro W  Oe3zomacHoro obOpa3a  JKU3HU;
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DM3UYECKOMY U TICHXHYECKOMY
3JI0POBBIO;

— coOMoIeHnsT TMpaBwyl  OE30MacCHOTO OOpalleHWs C BelecTBaMH B OBITY,
HOBCEHEBHOM KU3HU U B TPYI0BOM J1€ATEILHOCTH;

— NOHMMAaHHS [IEHHOCTHU MPaBWJI HHIUBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
IIOBEJICHUS B CUTYallUsAX, YITPOKAIOIIKX 3/10POBBIO U JKU3HHU JIFOJEH; 0CO3HAHMSI MOCIEICTBUM U
HETPUSTHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOT0JIsI, HAPKOTHKOB, KypEHHS);

5. TpynoBoro BocnuTaHus:

— KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIBHOCTH;

— YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUHM NMPAKTUYECKHUX 337ad COIHMATbHON
HalpaBJIEHHOCTH (B PaMKax CBOEro KJlacca, IIKOJbI);

— MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MpOo(eccwil pa3imyHOrO poja, B TOM
Yuciie Ha OCHOBE PUMEHEHHUs IPEAMETHBIX 3HAHUHN 110 XUMUH;

— YB@KEHUS K TPYAY, JIOISIM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIyalbHON TPaeKTOPUM 00pa3oBaHus,
Oyaymielt mpodeccuy U pealn3annuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I11eCTBa;

6. IKOJOTMY€eCKOro BOCIUTAHUSA:

— HKOJIOTHYECKU II€JIECOO0Pa3HOTO OTHOIIEHUS K MpPHUPOJE, KaK HCTOUYHUKY
CyILIECTBOBAaHUS KU3HU Ha 3eMIIE;

— NOHMMaHMU TJO0AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOieM, BIHSHUSL
HYKOHOMHYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COIIMATILHOMN CpEJIbl;

— 0CO3HaHMsI HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHXKEHUM XUMHM JUIS pEIIeHUs
BOTIPOCOB PAIIHOHAILHOTO IPUPOIOTIOIH30BAHNUS;

— AKTUBHOT'O HENPUATHUS ACUCTBUHN, MPUHOCSIIIUX Bpell, OKPYXKalo LIed MPUPOTHON
cpedae, yMEHHS  TPOTHO3MPOBATh  HEONArONPHUSTHBIE  DKOJOTHYECKHE  ITOCIEICTBUS
NpeANpUHUMAEMbIX IEHCTBUI U MTPeI0TBpaIlaTh UX;

— HAJIMYHS PA3BUTOTO 3KOJOTMYECKOTO MBINUICHUS, SKOJIOTUYECKOH KYIbTYpHI,
OMbITa JIEATETLHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMM B
MI03HABATEBHOW, KOMMYHUKATHBHOHN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOATH MJICOJIOTHU XeMO(POOHH;

7. LleHHOCTH HAYYHOI'0 O3HAHUS:

— c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
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YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOM MPaKTHUKH;

— IIOHUMaHMs crieUU(UKU XMMUU KaK HayKd, OCO3HaHMs €€ poiiu B (POPMUPOBAHUU
pALMOHAIBHOTO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LIEIOCTHOTO IPEACTABICHUS 00 OKPYyKaroleM
MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHMM IPHUPOAHBIX 3aKOHOMEPHOCTEH MU
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

— yOexIEHHOCTH B 0COOOH 3HAUMMOCTH XMMHUU Ul COBPEMEHHON IIMBUIIM3ALMU: B
e TYMaHHCTUYECKOI HAIpaBICHHOCTH U BaXKHOW POJIM B CO3/IaHUM HOBOHM 0a3bl MaTepHaIbHON
KYJBTYpPBl, PELIEHUH TTI00AJIBHBIX TPOOJIEM YCTOHYHUBOIO pPa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIHYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
oOuiecTBa €CTECTBEHHO-HAy4YHOH TI'paMOTHOCTU: IOHMMAHHUS CYLUIHOCTM METOJOB I103HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a M OOBSCHEHMS SIBJICHUN OKPYXKAIOIIEro MHpa M MPOUCXOMANIMX B HEM H3MEHEHUH;
yYMEHU Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAaKTOB U MMEIOLIUXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEIIbHO UCIOJIb30BaTh XUMUUECKUE 3HAHUSL JUIsSl PELLICHUS
po0JieM B PEATIbHBIX )KM3HEHHBIX CUTYALIMSIX;

— MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

— TOTOBHOCTH HM  CIIOCOOHOCTH K  HENpepsIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMH IO XMMHUU B COOTBETCTBHU C
YKU3HEHHBIMU [TOTPEOHOCTSIMU;

— UHTEepeca K OCOOCHHOCTSAM Tpylda B pa3iMuyHbIX cdepax mnpodeccuoHanbHOI
JIEATEIIbHOCTH

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaThl OCBOCHMS Y4YeOHOro MpeaMmera «XUMHsS» Ha YpOBHE
cpenHero mnpodeccrnoHalbHOTO 00pa30BaHUS BKIIIOYAIOT: 3HAUYMMbIE i1 (QOpMHUpPOBaHUS
MHUPOBO33PEHUST OOYUAIOIIMXCS MEXIUCHMIUIMHAPHbIE (MEXIpeAMeTHbIe) OOIIeHayyHble
MOHSTHS, OTPAXAIOIINE LEJTOCTHOCTh HAYyYHOM KapTUHBI MUpa U CHelH(UKY METOJ0B IMO3HAHUS,
UCTOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, JHEprus, sBIEHHE, IpoIece,
CUCTEeMa, Hay4YHbIH (aKT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIIEI0BaHNE,
HaOJroleHne, W3MEpeHHe, OHKCIEePUMEHT U Jp.); YHHUBEpCajbHble Yy4yeOHble JeHCTBUA
(mo3HaBaTeIbHbIE, KOMMYHHUKAaTHUBHBIE, DETYyJISTUBHBIE), obOecrneuuBarome (GpopmMupoBaHUE
(YHKLIMOHAJIBHONH TPaMOTHOCTH M COLMAJIBHOM KOMIIETEHLIMH OO0YyYaroluxcs; CHOCOOHOCTh
00y4arolMXxcsl UCIO0JIb30BaTh OCBOCHHBIE MEXKIUCIMILIMHAPHbBIE, MUPOBO33pEHUYECKUE 3HAHUS U
YHUBEpCaJbHblE YueOHbIE IeHCTBHS B TO3HABATENBHOM U COLUAIEHON MPAaKTHUKE

MeranpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JEHCTBUSAMU

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMMU:

1. ba30BBIMH JT0rH4eCKMMH AeHCTBUAMMU:

— CaMOCTOSITENIbHO (JOPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTth;

— ONpeAeNaTh LedN JAedTeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI AESITEIBHOCTH C IOCTABIEHHBIMU LEIISMH;

— UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMA NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIIETIATh XapAKTEPHbIE NMPU3HAKU MOHATUN M yCTaHABIMBAaTh MX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE NOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

— BBIOMPATh OCHOBAHUS U KPUTEPHM JUIS KJIACCHU(PUKALMK BEUIECTB U XUMUYECKUX
peaKkmii;

— YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4acMbIMU SIBJICHUSIMU;

— TPOUTH JIOTUYECKUE pacCyKICHUs (MHAYKTHUBHBIC, NE€IyKTUBHBIE, 10 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
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BBIBOJIbI U 3aKJTFOUCHUS;

— NPUMEHATh B TPOIECCe IMO3HAHMS, HUCIOJIB3YEMble B XUMHH CHUMBOJIHYECKHE
(3HAKOBBIC) MOJENHM, MPeoOpPa3oBBIBATH MOJICIBHBIC TPEJCTABICHUS — XHWMHUYCCKUU 3HaK
(cuMBOI) DIIeMEHTa, XUMHUYeCcKast (hopMysia, ypaBHEHUE XUMHUYECKON PEaKIMi — MPH PEIICHUN
yu4eOHBIX T[I03HABATEIBHBIX M TPAKTHYECKHX 3aJa4y, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC
NPECTaBICHUS ISl BBIABJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIICCTB U XHMMHUYCCKHX

peaKLuii;

2. Ba3oBbpIMHM HcCI€10BATEILCKUMH AeHCTBUAMU:

— BJIaACTh OCHOBaMHU MCTOIOB HayT-IHOFO IIO3HAHHUA BCHICCTB H XHMHUYCCKHUX
peaKIuii;

— (dopMynHupoBaTh LENH M 33Ja4d UCCIICAOBAHUS, MCIIOJIb30BaTh MOCTABICHHBIC H
CaMOCTOSITENIbHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

— BIAJICTh  HABBIKAMM  CaMOCTOSITEJIBHOTO  IIJIAHUPOBAaHUSA U IPOBEACHMUS
YUEHUYECKUX SKCIEPHMEHTOB, COBEPILEHCTBOBAaTh YMEHHs HAONIOAATh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIHpoBaTh OOOOIIEHUS W BHIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAaHHBINA OTYET O
IpoJieJIaHHOM padore;

— OpuoOpeTaTh  ONBIT  YYEHUYECKOW  HCCIIEeNOBATEIbCKOM U MPOEKTHOU
NeSITeIbHOCTH, MPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METO/0B
pelIeHHs TPaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

3. Ipuémamu padoTbl ¢ HGOpMaIHeii:

— OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMAIMK (HAYYHO-TIOMYJIsIpHAs
JauTepaTtypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

— GbopMynupoBaTh 3alpoChl U TNPUMEHATh DPA3IUYHBIE METOJbI NpPU TOUCKE U
or6ope nHpopmanmu, HeOOXOJUMOH JUIsl BBITOJHEHUS YUeOHbIX 3aJ1au ONpeaesIEHHOIO TUIIA;

— npuoOpeTaTh  ONBIT  HCIOJIB30BaHMUS ~ MHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX IIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMy HpelcTaBiIeHUs] MH(OpMaLuu
(cxemsl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U T I1);

— UCIIOJIb30BaTh Hay4YHBIH SI3bIK B KAUECTBE CPEACTBA MPHU paboTe C XUMHUYECKON
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3MYeckue M MaTeMaTHYeCKUe) 3HAKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

— UCMONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKUE  CPE/ICTBA
HarJIsJHOCTU

OBJaeHUe YHUBEPCAJIbHBIMY KOMMYHUKATHUBHBIMM I€HCTBUSIMH:

— 3a/1aBaTh BOMNPOCHI IO CYIIECTBY OOCYKTaeMOUl TeMbl B XOJE IUaiora W/HUiu
JTUCKYCCHU, BBICKa3bIBaTh WUJEH, (DOPMYIHpPOBaTH CBOM TMPEMJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEUIOKEHHOM 3a/1a4u;

— BBICTYIIaTh C TMPE3CHTAIMENd PE3YyJIbTAaTOB IO3HABATEIBLHON JEATEIIBHOCTH,
MOJIYYECHHBIX CAMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHUKAMHU MPU  BBIOJHEHUHU
XUMHYECKOTO JIKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO MCCIEIOBAHUIO CBOWCTB M3Y4aeMBIX
BEIECTB, pealn3alli Y4eOHOro TpoeKTa U (OPMYyITUPOBAThH BHIBOJABI IO pe3ylbTaTam
MPOBEAEHHBIX KCCIICIOBAHUNA TYTEM COTJIACOBAHMS TO3HIMI B X0J€ OOCYXICHHS M OOMEHa
MHEHUSIMH

OBJiaieHNe YHUBEPCAIBLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:
— CaMOCTOSITEJIbHO ~ IIJJAHUPOBaTh M OCYHIECTBIATh CBOIO  IIO3HABATENIBHYIO
NeSITeIbHOCTD, ONpenenss e€ Leau U 3a7add, KOHTPOJIUPOBATh M IO Mepe HEOOXOAMMOCTHU
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KOPPEKTHpPOBATh MpeajaraeéMblii aJroputM JeHCTBUH TNpH  BBINOJIHEHUH Y4YEOHBIX U
MCCJIEIOBATENIbCKUX 3aj/1ad, BEIOMpATh HamOosee 3PPEeKTHUBHBIN CrIOCO0 UX pelieHUs ¢ y4éToM
MOJTyYEHHUsI HOBBIX 3HAHHUH O BEUIECTBAX U XUMUYECKUX PEAKIIHSIX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITeNTbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUSI MPOTPAMMBI CPEIHEro o0Iero odpazoBaHUs 10
XUMHA Ha 0a30BOM YpPOBHE OPHEHTHPOBAHbI Ha OOECIEYCHHE MPEUMYIIECTBEHHO
o0mieo0pa3oBaTeabHO UM OOMIEKYJIBTYPHOH MOATOTOBKM oOyuaromuxcs. OHHM  BKIIIOYAIOT:
cnenuduyeckne s ydeOHOro mpeamera «XHUMHUS» HAy4HbIE 3HAHHS, YMEHHUS M CIIOCOOBI
JNEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMY U MPeoOpa30BaHUIO 3HAHUM, BUABI ACSITEILHOCTU 1O
MOJYYCHUIO HOBOTO 3HAHWS M MPUMEHEHHIO 3HAHUN B PA3JIMYHBIX YYEOHBIX U PEATbHBIX
JKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C XUMHEH. B mporpamMme nmpenMeTHbie pe3yabTaThl.

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

1) cghopmuposanHocms  npedocmasieHuti: 0 XUMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHbI MHUpPA, pOJIM XUMUU B IIO3HAHUM SIBICHUM HPUPOIBI, B
(GbOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOIUMOMN JJIs PELICHUS MPAKTUYECKUX 3a]a4 U SKOJIOrM4eCKH 00OCHOBAHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO U IPUPOJIHOM cpefie;

2) enaoenue CUCTEMOM XUMHUYECKHUX 3HAHUH, KoTopas BKJIIOYAET:
OCHOBOIIOJIATal0NINe MOHATHS (XUMUYECKHI AJIEMEHT, aTOM, JJIEKTpOHHas 000Jiouka aToMma,
MOJIEKYJIa, BaJJICHTHOCTh, DJIEKTPOOTPULIATEIFHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHast (popmyra
(pa3BEépHyTas U COKpall€HHas), MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00BbEM, YIIepOdHbIN CKETET,
(GyHKIMOHAJIbHAS TPYMNIaA, paguKanl, HU30MEpHUs, HW30MEpbl, FOMOJIOTMUECKUN psi, TOMOJIOTH,
YIIEBOIOPOABI, KUCIOPOJ- U a30TCOAEPKALINE COEANHEHNSI, MOHOMED, NTOJINMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A M byriepoBa, 3akOH COXpaHEHHMs MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXkKalllue B OCHOBE MOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, NOJy4YeHUHU 1 0€30aCHOM MCIOJIb30BAHNUU BaXKHEUIINX OPraHUYECKUX BEIECTB B OBITY
Y TIPAaKTHUYECKOM IEATENBHOCTH YEIOBEKA;

3) chopmupo8anHocms  YMeHUll  8blA61AMb XapaKTEpHblE TPU3HAKU TOHSATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATbCOOTBETCTBYIOUINE IOHATHS IIPU ONHMCAHUU
COCTaBa, CTPOCHHMS ¥ MPEBPALICHUI OPraHUYECKUX COEINHEHHUI;

4) chopmupo8aHHoCmy  YMeHUll UCNONIb308aMb XUMHUYECKYI0 CUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpauéHHOH) QopMyn
OpPraHMYECKUX BEILECTB M YPaBHEHUNM XMUMMUECKUX PEAKLUU; U320masiueams MOAEIN MOJEKYII
OpPraHMYECKUX BEIIECTB Ul WUTIOCTPALMN UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

5) cpopmuposannocmes ymeHull ycmaHagiueams — MPUHAMIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEHIECTB MO KX COCTaBy M CTPOEHHUIO K OIpeneaéHHOMY Kiaccy/Tpyrrne
coeMHEeHUN  (yriae-  BOAOPOABI,  KHUCIOPOA- M a30TCOJAEp)KAlIMe  COEIUHEHHMS,

BBICOKOMOIJICKYJIAPHBIC CO@)II/IHGHI/ISI); oaseams UM Ha3BaHU 10 CUCTEMATUYECKOM HOMCHKIJIaTyp€
(IUPAC), a Takxe NPUBOAUTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX OPraHMYECKHUX BEIIECTB
(oTusIeH, TPOMWIICH, AaIleTWICH, JTWICHIJIMKOJIb, ThulepuH, (eHon, dopmanbaerusn,
areTaNbJeru]l, MypaBbUHAas KHUCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCIOTa, CTEapUHOBAs
KHCJIO- Ta, TJIFOK03a, PpyKTO3a, Kpaxmal, MeJIIi0103a, TIUIMH);

6) cpopmuposannocmes  ymenuss onpedenamsv  BHIBl XUMHUYECKOW CBS3M B
OpPraHMYECKUX COEAMHEHUSX (OJMHApPHBIE U KPaTHBIE);
7) cpopmuposannocmes  yMeHus. NPUMEHAMb  TIOJNIOKEHHUS TEOPUU  CTPOCHUS

oprannyeckux BemectB A M bytiepoBa 111 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUSI MAaCChI BEUIECTB;
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8) cpopmuposaHnoCmeb yMeHUll Xapakmepu3o8ams COCTaB, CTpOeHUE, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IUYHBIX KJIACCOB OPraHNYECKUX BEIIECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHACJIOTHI, TJIOKO3a, Kpaxmall, LeIUII003a, aMHHOYKCYCHAs KHCIOTA); UWULIIOCHPUPO8Amy
TEHETUYECKYIO CBSI3b MEKIYy HHMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKLud ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

9) chopmMupo8aHHOCmy YMeHUs Xapakmepuzo8ams WCTOYHUKU YTIIEBOAOPOIHOTO
CBIpbst (HE(Th, MPUPOTHBIN Ta3, Yrojhb), CHOCOOBI UX MEePepabOTKH U MPAKTHYECKOE TPUMEHEHHE
MPOJYKTOB NepepaboTKu;

10)  cgopmuposannocmev  ymenuti npogoOumsv  BBIYUCICHHS 10 XUMHYECKAM
ypaBHEHUAM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa pPEaKIHUH IO
U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WM TPOJIYKTOB
peaKIvm);

11)  cgpopmuposannocme ymenuil 61adems CUCTEMON 3HAHUH 00 OCHOBHBIX METOAAX
HAyYHOTO MMO3HAHUS, UCIOIb3YEMbIX B XUMHUH MPH U3yYEHUH BEIIECTB M XUMUYECKUX SBICHUI
(HabmofieHne, W3MEpPEHHEe, HKCIEPUMEHT, MOJCIHPOBAHUE), UCHOAb308aMb  CUCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMU M UX NMPHUMEHEHHEM;

12)  cpopmuposannocmev ymenuii cobaooames Npasuid TONIB30BAHHS XHMHYECKON
1ocyzIoil ¥ J1abopaTopHBIM 00OpYIOBaHMEM, a TaKXKe MpaBWiia OOpalleHus ¢ BEHIeCTBAaMH B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBIIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

13)  cghopmuposannocme  ymenuti  naanuposamv W GLINOJHAMbL ~ XUMHYCCKUN
SKCIEPUMEHT (TpeBpallleHus OPraHUYECKUX BEILIECTB MPH HArpeBaHUU, MONTYYCHHE ITUIICHA U
U3y4eHHE €r0 CBOICTB, KAUECTBEHHBIC PEAKIIMHM OPTaHWYECKHX BEIIECTB, JCHATYpalus OeIKOB
OpU HarpeBaHMH, IBETHbIE peakiMu Oell- KOB) B COOTBETCTBMM C MpPaBUJIAMHU TEXHUKU
Oe3omacHOCTH Mpu OOpallleHUd C BellecTBaMU M J1a0OpaTOpHBIM  00OpYyIOBaHUEM,
npeocmaenams pe3yiabTaThl XMMHUYECKOTO  JKCIIepUMeHTa B (opMe 3alucH ypaBHEHHUH
COOTBETCTBYIOIINX PEAKIUN U (hopMyauposams BIBOIBI HA OCHOBE ITHX PE3YJbTATOB;

14)  cghopmuposannocmv  ymenuti  Kpumuyecku — aHAIUUPOSAMb  XUMHYECKYIO
uH(pOopMalLHIO, TOJydyaeMyto U3 pa3Hbix uctounukoB (CMU, MntepHeT u ap.);

15)  cghopmuposannocmo YMeHUt cobniodams npasuia 9KOJIOTMYECKH
1e51ecoo0pa3Horo MoBeIeHUsI B OBITY W TPYAOBOH AEATENBHOCTH B IENSAX COXPAHEHHS CBOETO
3/I0pOBbsSI M OKPYKAIOLIEH MPUPOAHON Cpelibl; 0co3HA6amb ONACHOCTb BO3JCHCTBUS Ha >KUBbIE
OpPTraHU3MBI OIPENEIEHHBIX OPTaHUYECKUX BEIIeCTB, MOHUMas cmbica mokaszarens [1/K,
nOsACHAMb Ha TIpUMepax CHocoObl YMEHBUIEHHUS U MPEAOTBPALICHUs UX BPEIHOTO BO3AEHCTBUSA
Ha OpraHHU3M YeJIOBEKa,

16) nmns oOywaromuxcss € OrPAaHMYCHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI: YMEHHE
NPUMEHATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX TTO3HAHHS BEIIECTB M XUMHYECKUX
SIBIICHUI;

17) i chnembIX M CIa0OBUISIINX OO0YJarONUXCs: YMEHHE HMCIIOJIb30BaTh Peabe(HO
TOUYEUHYIO cucTeMy 00o3HaueHui JI bpaiiis 11 3armucu XuMuueckux Gopmy

[MpeamerHbie pe3yiabTaThl OCBOCHHUS Kypca «OOmas W HEOpraHWYecKas XHUMUS)
OTpPaXxaroT:

1) chopmuposanHocms  npedcmasieHuli: 0  XAMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MHUpA, POJM XUMHH B TIO3HAHUM SIBICHUH TPUPOMIBI, B
(GOpPMHPOBAHUU MBIIIICHAS M KYJIbTYpPbl JIMYHOCTH, ©€ (YHKIIMOHAJIBHONH TI'PaMOTHOCTH,
HEOOXOUMOM /IS PEIICHHs IPAKTUYECKHUX 3a/1a4 M IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIICHHSI
K CBOEMY 3/I0POBBIO U IPUPOIHOM CpeJIe;

2) enaoeHue CHCTEMOi XUMHYECKUX 3HAHHH, KOTOpas BKJIFOYACT:
OCHOBOITOJIATAIOIINE TMOHATUS (XUMHUYECKUI 3JIEMEHT, aTOM, H30TOom, S-, P-, O-3JeKTpOHHBIC
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opOUTamM  aTOMOB, HWOH, MOJIGKYJa, MOJb, MOJSIPHBIH  O0BEM,  BaJIEHTHOCTb,
AIEKTPOOTPHUIIATENILHOCTD, CTENEHb OKHUCICHUS, XMMHYecKas CBs3b (KOBaJIeHTHas, WOHHasi,
MeTaJUIMuecKasi, BOJOpPOJAHAs), KpUCTaJUIMUECKash pemiéTka, THUMBl XUMHUYECKUX PEaKLui,
pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIMTHYECKAs JHUCCOLMALNS, OKHUCIUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW pEaKIMU, XMMHUYECKOE PAaBHOBECHE; TEOPUH U 3aKOHBI
(Teopusi SIEKTPOJIMTHYCCKOW JMCCOLMAINK, Tiepuoaudeckuid 3akoH J| M1 MenneneeBa, 3aKoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILIEHUS DHEPTrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMUS,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTosornuecKre CBEICHNUS O CBOMCTBAX, COCTAaBE, MOJYUYEHUU U O€30MacCHOM HCIOIb30BAaHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN ACSATEIHHOCTH YEJIOBEKA;

3) chopmupo8aHHoCmy  yMeHUll  8biA61AMb XapaKTepHble TPU3HAKU TOHSATHH,
yemaunaenueams UX B3aUMOCBSI3b, UCHONb306aMb COOTBETCTBYIOLIME IOHATHS IPU ONMCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

4) copmMupo8anHocms  YMEeHUll UCHONIb306aMb XUMHUYECKYI0 CHUMBOJIMKY JUIS
coctaBineHuss GOpMyNl BEUIECTB M YPaBHEHHH XUMHUYECKHX pPEaKIUil; CHCTEeMaTHYECKYIO
Homenkinarypy (IUPAC) u TpuBmanbHbie Ha3BaHUS OTACIBHBIX HEOPraHUYECKHX BEIIECTB
(yrapHslii ra3, yriaekuciblii ra3, aMMHaK, raimeéHasi M3BecTb, HeraméHasi U3BecTb, MUThEBAs COAA,
IUPUT U Jp.);

5) chopmuposanHocms yMeHUull onpeodensims BAJICHTHOCTh M CTENEHb OKHCIICHHS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHHUSX pa3JIMYHOTO COCTaBa; BHJI XWMUYECKOW CBSI3U
(koBaJleHTHAsl, MIOHHAs, METAJUIMYECKasi, BOJAOPOHAs) B COCAMHEHUSX; THUI KPHUCTAJUIMYECKOM
PEUIETKY KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJIEKYJIsIpHAs, MOHHAs, METAaJUIMUECKas ); XapaKkTep
cpenbl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUII;

6) chopmupo8anHocms yMeHuti yCmanagaueams NpUHAJJIEKHOCTb HEOPTraHUYECKUX
BEIIECTB [0 UX COCTaBY K OMpPEAEIEHHOMY KJaccy/Tpymnmne COeAMHEHUN (IIPOCThIe BEIIeCcTBa —
METaJUIbl U HEMETAJIBI, OKCUbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIEC THAPOKCHUIBI, COJIH);

7) chopmuposanHoCcms yMeHUll packpbléams CMBICI Tiepuoandeckoro 3akona J{ 1
MeHnneneeBa ©  JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

8) chopmMupo8anHocms yMeHUll Xapakxmepuzoeams 3IEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKHX A1eMeHTOB 1—4 nepuoaos Ilepuoanueckoil cuctembl XuMuyeckux 3iemeHToB [ U
MeHeneeBa, HCIOJNb3YS MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPTETUUCCKHE
YPOBHUY»; 00bACHAMb 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XMUMHUYECKHX DJIEMEHTOB U HX
COEIMHEHUH 10 mepuojam u rpynnam [lepuoandeckoi cuctemMsl XUMHAYECKHX diemMeHToB [ U
Menneneena;

9) cpopmuposannocms  ymeHuti  xapaxmepuzoeamov  (onucvliéamv) — o0IIHE
XUMHUYECKHE CBOWCTBA HEOPraHUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB; H100MEepHcOams
CyIIIECTBOBAaHUE TEHETUYECKON CBSI3M MEXKITYy HEOPTaHWYECKMMH BEIIECTBAMU C ITOMOIIBIO
YpaBHEHUN COOTBETCTBYIOUIUX XUMUUYECKHUX PEAKIINA;

10)  cghopmuposannocmev ymenuss Kiaccugpuyupoéams XUMHUUECKHE pEAKIHH TI0
pa3NYHBIM TpHU3HAKaM (YUCIY M COCTaBY pEarupyrollMX BEIIeCTB, TermioBoMy 3(hdexTy
peaKiny, W3MEHEHUIO CTEMeHeW OKHCICHUS JIIEMEHTOB, OOpAaTUMOCTH pEaKIuHu, YJYacTHIO
KaTaJln3aTopa);

11)  cghopmuposannocmev ymenuil cocmagisme YPaBHEHUS PpEAKIMHA Pa3IMIHBIX
THUIIOB; TIOJTHBIC U COKPAIIEHHBIC YPABHEHUS PEaKIUi HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MPU
KOTOPBIX 3TH PEAKIIMH UIYT /10 KOHIIA;

12)  cgopmuposannocmv — ymenuil  npooOums — PEAKIMH,  TOIATBEPIKIAIOIINE
KaueCTBEHHBIA COCTAB PA3JIMYHBIX HEOPTaHWUYECKHX BEIIECTB; PACHO3HABAMb OMBITHBIM ITYTEM
MOHOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

13)  cgopmuposannocme  ymenuii  packpvléamv  CYIUIHOCTH  OKHCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUH TTOCPEICTBOM COCTABJICHHUS IEKTPOHHOTO OallaHCa 3TUX PEaKIInii;
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14)  cghopmuposannocme ymenuil 00BACHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKON
peakuu OT pa3IuYHbIX (DAaKTOPOB; XapakTep CMEHICHHs XUMHUYECKOIO0 paBHOBECHS B
3aBUCHUMOCTH OT BHEIIHero Bo3aeicTBus (npunuui Jlelllarense);

15)  cghopmuposannocme  ymenuil  xapaxmepuzoeéams —~ XAMHUYECKHE  POIECCHI,
JeKalne B OCHOBE IPOMBIIUICHHOTO TIOJIYYCHUS CEPHOM KHUCIIOTHI, aMMHakKa, a TakKke
c(OpMUPOBAHHOCTh TMPEACTAaBICHUH 00 OOHMX HAyYHBIX HPHUHLUIAX U SKOJIOTHUYECKUX
npobiieMax XUMHUYIECKOTO MTPOU3BOJICTBA;

16)  cgopmuposannocmv ymenuil npo8oOums BBIYHCICHHS C HCIOJIb30BAHUEM
MOHITHST «MaccoBasi JOJs BeEIIeCTBA B pPacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NIpU
XUMHYECKHX PEaKIMsIX, Macchl BellecTBa WU OO0BbEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WU O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, TETUIOBOTO
s¢dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl BEIIECTB, IPEBpALEHUS W
COXpaHEHHsI DJHEPTHH;, COOPMUPOBAHHOCMb YMeHUuli cobnodams npasula TOIb30BaAHUS
XUMHYECKOH TMOCyI0M W J1abopaTOpHBIM OOOpYyIOBaHMEM, a TaKKe IpaBHia OOpalleHHs ¢
BEIICCTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU IO BBITOJHEHUIO JTaOOPAaTOPHBIX XUMHYCCKHUX
OTIBITOB;

17)  cgpopmuposannocms  ymeHull  NIAHUPOBAMb U BLINOJAHAMbL — XAMHUYECKUN
SKCIIEPUMEHT (pa3lio’KeHHEe MEePOKCHAA BOAOPOAa B MPHUCYTCTBHM KaTajau3aTopa, OMNpe/elieHne
CpeIbl PacTBOPOB BEHISCTB C IMOMOIIBI0 YHUBEPCAIBHOTO HHAWKATOPA, BIHMSHHE Pa3THYHBIX
(bakTOpoB Ha CKOPOCTh XMMHMYECKOH peaklHu, pe- aKIUH HOHHOTO OOMEHa, KaueCTBEHHBIC
peakuuu Ha cynabdar-, KapOoOHAT- M XJIOPHJI-aHUOHBI, HAa KATHOH aMMOHHS, pCUICHHE
SKCIIEPUMEHTANBHBIX 3a7ad Mo TemaMm «Mertamibl» U «Hemeramnbl») B COOTBETCTBUU C
IpaBWJIaMHd TEXHMKU O€30MaCHOCTH MpU OOpalleHUH C BEIIeCTBAaMU U JIaOOpPaTOPHBIM
o0opy/soBaHuEM, npedcmasiams Pe3yiabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUU COOTBETCTBYIOIIUX PEAKIUN © ¢hopmyiuposams BBIBOJBI HA OCHOBE JTHX
pe3ynbTaToB;

18)  cgopmuposannocmv  ymenuti  Kpumuyecku — AHAIUZUPOBAMb — XUMHYECKYIO
uH(pOpMaIIHIO, TOy4yaeMyto U3 pa3HbiX ucTouHukoB (CMU, MuTepHeT u ap.);

19)  chpopmuposannocmo YMeHul cobnodams npasuna 9KO0NI02UHeCKU
1[eJIeCO00Pa3HOr0 TOBEICHUS B OBITY U TPYAOBOH JEATENLHOCTH B IENSAX COXPAHEHHsSI CBOETO
3JI0POBbSI M OKPYXKAIOIICH MPHUPOJHON Cpellbl; OCO3HABATH OIMMACHOCTH BO3JCHCTBUS HA JKHUBBIC
OpraHW3MBbl ONpEACNEHHBIX BEIIeCTB, MOoHUMas cmbicn mokasatens [IJIK, noscuams Ha
nmpuMepax CrocoObl YMEHBIICHUS M TPEIOTBPAIICHHUS MX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeNOBEKa;

20) mis oOyJamomuxcs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSMH 370POBBS: yMEHHE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX TMO3HAHUSA BEHIECTB U XUMHYECKHX
SIBIICHHI,

21) i cIemnbIX U CIa0OBUISIINX OOYYAIOIIUXCS: YMEHHE HCIIOJIb30BaTh PeIbedHO
TOYEYHYIO cucteMy obo3HaueHuit JI bpaiins s 3anucu xumMuyeckux Gopmyi.

COILEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

Teopernueckrie OCHOBBI OPraHUYECKON XUMHUH.

IIpeameT opraHnyecKOl XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MTOJYYECHUHN
HOBBIX BEILECTB U MaTepuanos. Teopus cTpoeHHs opraHudeckux coeauHeHnii A M Bytneposa,
e€ OcHOBHble TmoJokeHUs. CTpyKTypHbIe (QOpPMYJbl OpPraHMYecKuX BeliecTB [ omororus,
nu3oMepus. XMMHUUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  KiIacCUpUKalMKM  OpraHMueckux  BemlecTB. Homenknatypa
OpPraHMYeCKHUX COEJAMHEHHH (CUCTeMaTHuecKas) M TpHUBHAJIbHBIE HAa3BaHMUA BaKHEHUIIMX
IIPEJICTaBUTENIECH KIIACCOB OPTaHUYECKUX BEIECTB.

OKCHEpUMEHTAILHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB M MaTepHajaMH Ha UX OCHOBE; MOJCIMPOBAHHE MOJEKYI
OpPraHMYeCKHUX BEIIECTB; HAOMIOJCHHE U ONHCAHUWE JEMOHCTPALMOHHBIX OMBITOB IO
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IPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

YrieBogoposl.

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUU psijg MeTaH u 3TaH — MpocTeiiime
MPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMMHYECKHE CBOICTBa (peaklUud 3aMelieHus |
TrOpEHMs ), HaX0X e~ HUE B IPUPOJIE, I1OJIyYEHHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM psAJl DTHIEH U NPONUIIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKUE M XHMHYECKHME CBOMCTBA (pEeaKkiuu TUIAPUPOBAHHMS,
raJIOreHUPOBAHUS, THIPATAlIUU, OKMCIICHUS U MOJIMMEPHU3alliN ), TOJIy4eHHE U TPUMEHEHUE.

Anxanuensl byramguen-1,3 u metmnOyranuen-1,3: cTpoeHne, BaKHEHIINE XUMHUECKUE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTWYECKHHA psii. ALETHIEH —
MPOCTEHIINN MPeCTaBUTENb aIKUHOB: COCTaB, CTPOEHUE, (PM3UUECKUe U XUMUYECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apensl benson: cocraB, crpoeHue, (QU3NYECKHE U XHUMHUYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS. W HUTPOBAHMs), NOJydyeHUE WU IpumeHeHue Tonyon. cocmas, cmpoenue,

qbu3uqea<ue U XumuyecKue ceoucmaed (peam;uu cajloceHuposearnus u HumpO@dHM}l) nojydyenue u
1
NpuUMEeHeHue TOKCUYHOCTH ApCHOB I'eneTnueckas CBA3b MCXKOAY YrieBo4opoaamMu,

MPUHAJIEKAIIMMU K Pa3IUYHbIM KJIacCcaM.

[TpupoaHble HCTOUHUKHU YIiIeBOOpO10B IIpupoHbIii ra3 U MONMyTHbIE HEPTSIHbBIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTkd He(THU: TEeperoHkKa, KpPEKUHT
(TepMUYECKH, KaTamuTHYeCcKHit), nuponus. [IpoaykTsl nepepaboTku He(TH, UX MIPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro NepepadoTKHU.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHUS BELIECTB U UX NPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iaMu mIacTMacc, KaydyKoB U pe3uHbl; Kojutekuun «Hedtb» n «YTomb»; MojennpoBanme
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX; MPOBEIEHUE IPAKTUUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HUE €r0 CBOMCTB.

Pacuémmnuie 3a0auu

Bolunicnenus mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 0o0bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM POAYKTOB PEAKIIIH).

Kucnoponconepxaiue OpraHn4ecKue COeAMHEHHUS.

[IpenenbHble OHOATOMHBIE CHUPTHI METaHON W ATaHON: CTPOEHHUE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaklUMU ¢ aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoHble cBsI3u MeXAy MOJIEKyJaMu cupToB. JleiicTBre MeTaHoIa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoroatoMHble CHOUPTHl OTHIEHIJIMKOAb W TIULEPUH: CTpoeHHe, (u3NuecKue u
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsI peaKiiys Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHusMm denoBeka. llpuMeHeHue rauuepuHa u
STUJICHTJIUKOJISL.

@®eHo: CTpOeHUE MOJIEKYNbl, (U3MYEeCKHEe M XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruaipl U KemoHnvl. DopMalbIerujl, aneTalbJeru]: CTpPOeHHE, (QU3NYEecKHue U
XUMHUYECKHE CBOMCTBa (peakuuu OKHCICHHS W BOCCTAHOBJIEHMS, KadeCTBEHHBIE pEAKLUH),
MOJIy4Y€HUE U IPUMEHEHHE.

Ayemon: cmpoeHnue, Quauyeckue u Xumuyeckue ce0Ucmead (peakyuu OKUCIEHUs U
6occmanognenus), nonyyeHue u npumenerue. (OTHOOCHOBHBIE TIpeAENbHbIE KapOOHOBBIE
KUACIOTHl. MypaBbUHAsi M YKCYCHasl KMCIIOTBL: CTpOCHUE, (pU3nUecKrue 1 XUMHUECKUE CBOICTBa
(cBoiicTBa, oOmIMe ISl Kilacca KHCIOT, PEaKIus dTepudUKaIim), MoJydeHHe U TPUMEHEHHE.
CreapuHOBas M OJIEMHOBAs KHCIOTHI KaK MPEACTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOLIEE JecTBUE.

CrnoxHnble 3(upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX F(PUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenne xupoB. buosorudeckas pojb KUPOB.
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YrneBoabl: cocTaB, KIacCH(PUKAIUS YTIEBOIOB (MOHO-, I¥- M TIOTUcaxapuibl). [ mroko3a
— MPOCTEHIINI MOHOCAXapu: OCOOEHHOCTU CTPOCHHSI MOJIEKYJIbl, (PU3NYECKUE U XUMHUECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
pUMEHeHHe, buoornueckas poib. DotocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3BI.

Caxaposza — npedcmasumens 0ucaxapuoos, 2uOpoius, HAXONHCOeHUe 6 Npupooe u
npumeHeHue.

Kpaxman u nemnonos3a kak npupoHbie noaumepbl. CTpoeHrne Kpaxmaia U eTH0I03bl.
Ou3nyuecKre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIn3, KaYeCTBEHHAs peakiyst ¢ HooM).

OKCIepUMEHTAIbHBIE METOJbl M3YYEHUS BELIECTB M MX MPEBpalllEeHUH: MPOBEACHUE,
HaOJIOZICHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peaKiuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumozeicteue rmuepuHa c rugpokcunoMm menu(ll)), anpaermnoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMmajga ¢ HOJOM); MPOBEJACHUE MPAKTHUYECKOM paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCTIOTHI.

Pacuémmnuvie 3a0auu

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOIWYEeCTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIIIH).

A3oTCcoaepKale OpraHuIecKue COeTNHEHHS.

Amunvl. Memunamun u awunun: cocmas, cmpoeHue, Guauueckue U XumuyecKue
csoticmea (copenue, s3aumooeiicmaue ¢ 000U U KUCTOMAMU).

AMUHOKUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeAuHeHus. Dusuveckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe INMLKHA). buonorumdeckoe 3HaueHue
aMUHOKUCIOT [lenTusl.

benku kak MPUpPOJHBIE BHICOKOMOJICKYIISIPHBIE coenuHeHus. [lepBuynHas, BTOpHYHas H
TpeTHyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: TUAPONM3, ICHATYpalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKCepUMEHTAIbHBIE METOJbl M3YUYEHUs BEIIEeCTB U MX NPEBpAIICHUI: HAOMIOACHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEIKOB IPH HArpeBaHWHW, IIBETHBIC
peakiuu 6eIKoB.

BricokoMoeKyIIsIpHBIE COSMHEHUSI.

OCHOBHBIE TOHSTUS XUMHUHU BBICOKOMOJEKYSPHBIX COCIWHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ANNN, CPEAHAS MOJIeKyisapHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUN — MOJMMEpU3allis U TOTUKOHICHCAITHS.

IInacmmaccol  (nonusmunen,  NOAUNPONUNEH,  NOAUBUHUNXIOPUO,  NONUCMUPOTL).
Hamypanouwiti u cunmemuyeckue kayyyku (6ymaoueHosblil, X10pONPEHO8blll U U30NPEHOBDILL).
Bonokna: mamypanvueie (xn0nok, wiepcms, WéNK), UCKYCCMEEHHble (ayemamuoe B0J0KHO,
8UCK03a), cuHmemuueckue (KanpoH u 1aecam). DJKCIePUMEHTAIbHbIE METOIbl U3YYCHUS BEIIECTB
U WX TPEBpAIeHUI: O3HAKOMJICHHE C O00pas3laMi TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB.

1 Kypcusom B TexcTe BBIIENEHBI SEMEHTHI COEPKAHNS YIEOHOTO MaTepUala, KOTOphIe
N3Y4YalOTCA B O3HAKOMHUTCIBHOM INJIAHC W HE BKIIIOYAIOTCS B COCTAB IMPCAMCTHBIX PC3YJILTATOB
ocsoerust OOIT COO na 6a30BOM ypOBHE.
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Meswcnpeomemnuie ceéasu

Peanuzanuss MeXNpeIMETHBIX CBS3ed NpU  HM3YYEHUH OPTaHUYECKOH XHMHH
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
HNOHSTHH, SBISIOMINXCA CHCTEMHBIMH JJISI OTACIBHBIX IIPEIMETOB €CTECTBEHHO- HAy4YHOTO
[IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC IMOHATHUS: SBICHHE, HAYy4YHBIH (aKT, TMIIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJANYHOCTh, HAOIMIOACHUE, W3MEPEHHE,
9KCIIEPUMEHT, MOJICIINPOBAHUE.

@wusmnka: MaTepus, SHEPrusi, Macca, aToM, OJJIEKTPOH, MOJIEKyJla, SHEPreTHUYECKH
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, (PU3MUYECKHUE BEITUYMHBI U
€/IMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, o6wocdepa, oOMEH BeIIeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHS: THIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO NHTAHUS, MOIOIINE
Cpe/CTBa, JEKAPCTBEHHbIE M KOCMETHYECKHE Ipenaparbl, MaTepHanbl M3 HCKYCCTBEHHBIX H
CHHTETUYECKUX BOJIOKOH.

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne OCHOBBI XUMUMU.

XuMu4eckui 3neMeHT. AToM. Sapo aroma, HM30TONBI.  DJEKTPOHHAs O0OJIOUKA.
DHepreTUuecKue YpOBHH, IMOTYPOBHU. ATOMHBIC OpOHTAIH, S-, P-, d-a;memMeHThI. OCOOCHHOCTH
pacnpeneseHns 3JIEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmueckas cucrema XuMHUYECKuUXx diemMeHtoB [ U
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M [lepuonmyeckol CHUCTEMBI XUMHYECKHX
anemeHnToB [ M1 MenzeneeBa ¢ COBpEMEHHON TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CIO0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NePUOANUECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHYECKas CBA3b. BUAbI XMMUYECKOH CBSA3M (KOBaJIEHTHAS
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. MicTuHHbBIE M KOJUTOMHBIE pacTBOPHL. MaccoBast 101
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHud. HomeHkiaTypa HeopraHuyecKux
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAMUX K Pa3InYHBbIM
KJIacCaM.

Xumnueckas peakius. Krnaccudukanus XUMHUUECKHUX peaKkUUi B HEOPraHMYECKOW H
OpraHMYeCcKON XMMUU. 3aKOH COXpPAaHEHHS] MACChl BEILIECTB; 3aKOH COXPAaHEHUS U MPEeBPALCHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTHMble peakiuu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jlelllarense.

OnexTponuTtnueckas nuccoruanus. CuibHble U cinadble 3JeKTposnuThl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KHCIas, HeUTpanbHasl, wienodHas. [lonamue o 6000poOHOM noOKazamere
(pH) pacmeopa. Peakiium HOHHOTO OOMEHA. [ UOPOIU3 HEOPSAHUYECKUX U OPSAHUYECKUX
sewyecms. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu. [lonamue 06 s1ekmponuse pacniasos u
pacmeopos conei. IIpumenenue 31eKmpoausa.

17



OKCIEPUMEHTATbHBIE METOJIbl U3YUYEHUsl BEIIECTB M WX NPEBPALICHUN: AEMOHCTpALUS
tabmui. «llepromnueckas cucremMa xumudeckux sjeMeHToB J[ M MenpeneeBay; uzydeHue
MoJielIed KPUCTAUIMYECKUX peHETOK; HaOMI0IeHUEe M ONUCAaHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jIOKEHHE IEPOKCHAA BOJOpPOJAa B TMPUCYTCTBHHM KaTajau3aTropa,
ONpeJIeJIEHUE CPelbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHA); MPOBEJCHUE IMPAKTUUECKOW padoThl «BnusHue pa3audHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIUM».

Pacuémmnuie 3a0auu

Pacu€Tpl mo ypaBHEHUAM XUMUYECKUX pEaKLHi, B TOM YHUCIE TEPMOXUMHUUYECKHUE
pacy€Thl, pacuy€Thl C UCIOJIB30BAHUEM MOHSITHS «MacCcoBas J0JIsl BEIIECTBAY.

Paznen 2. Heopranuueckasi Xumus

Hemeramnbl. Ilonoxxkenue HemetrasioB B Ilepuoanyueckoil cUCTEME XUMHYECKUX
anemeHToB /I W1 MenneneeBa u 0COOEHHOCTH CTpO€HHS aToMoB. DU3NYECKHE CBOMNCTBA
HEMETAIUIOB. AJUIOTPONUSI HEMETAIUIOB (HAa MpUMepe KUCIopoja, cepbl, pochopa u yriaepoaa).
XUMHUYECKUE CBOWCTBA BAKHEHIIIMX HEMETAUIOB (TaJOTe€HOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KpPeMHHs]) M HMX COCAMHEHUH (OKCHIOB, KHCJIOPOJICOJCPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpruMmeHeHne BaXHEUIIMX HEMETAIJIOB M MX coeauHeHuil. Mertamnsl. [lonoxkenue
MmeTaiioB B [lepuoanueckoil cucreme xummuueckux aieMeHToB J| 1 MenaeneeBa. OcobeHHOCTH
CTPOCHHUSI JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue pu3nyeckue CBOMCTBa METAJLIOB.
CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM Pl HAIPSDKCHU I METAILIOB.

XUMHYECKHUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHM, KaJMi, KaJdblUd, MarHHi,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTMHECHUMN.

OO6mue crnocoObl monydeHust MetauioB. Memannypeus. Kopposus memannos. Cnocooul
3awumul om Koppo3uu. I[IpuMeHeHNE METaNIOB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHbIE METOJbl HM3YYEHHs] BEIIECTB W WX NPEBPAIICHUN: H3yYEHUE
KOJUTEKIIMU «MeTaibpl W CIUIaBbD», OOPa3I0OB HEMETAJUIOB; PEIICHHE  AKCIEPUMEHTATBHBIX
3ama4y; HaOMIOJeHHWEe U OMHCAaHWE JEMOHCTPAIlMOHHBIX U  JIADOpaTOPHBIX  OIBITOB
(B3auMoOJIeHiCTBUE THAPOKCHIA ATIOMUHHS C PAaCTBOPAMHM KHCJIOT M IIEJoYed, KauyeCTBEHHBIC
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIUYECTBY BEIIECTBa,
Macce Wi O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; pacdy€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KU3Hb.

Ponp xumuum B oOecreyeHHH OKOJOTMYECKOH, DHEPreTHUecKOd U  MHIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeIUIMHBL. [loOHSATHE O HAyYHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMUYECKHUX PEaKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TOJTYYEHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MAaTEpPUAJIOB: BAXKHEHUININE CTPOUTEIHHBIC MAaTEpUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuMHS ¥ 3I0pOBbE YEJOBEKA: IMpaBUja HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENaparTos;
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

Mescnpeomemnuie ceazu

Peanuzanus MexXNnpeaMeTHBIX CBsI3el MPH U3y4yeHUHU OOIIe U HEOPraHUYECKOW XUMHUU B
cpenHeM  TpoeCCHOHATBFHOM  00pa30BaTEIbHOM  YUPEKIECHUH  OCYIIECTBISETCS  4Yepes
WCIIOJIB30BaHNUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX TOHSATHW, TaK W TOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmre ecTeCTBeHHO-HAyUYHbIE TOHATHS: HAy4dHBIH (DaKT, TUmore3a, 3aKOH, TEOpHS,
aHaJus, CUHTE3, KIacCU(UKaLUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  IKCIEPHUMEHT,
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MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®usuka: mMartepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
paZlOaKTUBHOCTb, MOJIEKYJIa, SHEPI€TUUYECKUIl YPOBEHb, BEILECTBO, TENO, 0O0BEM, arperaTHoOe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kierka, opraHusM, sKOocHUcTeMma, OHocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomnorus:  XUMHYECKass  MPOMBIIUIEHHOCTb,  METaJUIyprusi,  MPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUaoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, nuuieBas
MPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUalIOB, 3JCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.
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Bcero 72 gaca

TEMATHUHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMWS»
Y4ueOHblii npeamet «Xumus» (0a30BbIii YPOBEHb)

IIpumepHbIe TEMBI,
pacKkpbiBalomue JaHHbIH
pasaes NnporpaMmbl, 1
KOJIM4eCTBO YaCOB,
OTBOJAMMOE HA UX H3yYeHHne

OcHoBHOe coiepkanne

OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS

Pa3znen 1. TeopeTudyeckne 0CHOBBI OpraHuveckKoi xumuu (6 1)

Tema 1.

[IpenmeT opraHu4eCKOr XUMHUU.
Teopust XUMHUYECKOTO CTPOEHUS
OpraHUYECKUX COCIUHEHUI

(6 4)

[Ipeamet oprannyeckoi XUMHHU: €€ BOSHUKHOBEHHUE,
Pa3BUTUC U 3HAYCHUC B IMOJTYUCHNUN HOBBIX BCIICCTB U
MaTepuanoB. Teopus CTPOCHUSI OPTaHUYECKUX COEIUHEHUN A
M BytnepoBa, e€ ocHOBHBIE ON0KEHUSA. CTPYKTYpHBIE
(hopMyJIbl OpraHUYECKUX BelIeCTB. [ OMOJIOr s, U30MepUs.
XuMnueckas CBSI3b B OpPraHn4yeCKuX COCANMHCHUAX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o knaccupuKay OPraHUYECKUX BELICCTB.
Homenknarypa opranu4eckux coeMHEHUH
(cucTemaTHueckas) M TPUBUAIBHBIC HA3BAHUS BAKHEHUIIINX
MpeacTaBUTENeH KIacCOB OPraHMUECKUX BELECTB.

JdemMoHcTpanun

— O3HAKOMJIEHHE ¢ 00pa3liaMy OpraHNYeCKUX BEIIECTB U
MaTepHajaMy Ha UX OCHOBE;

— OIIBITHI IO IPEBPAIICHUIO OPTraHNYCCKUX BEIICCTB IIPU
HarpeBaHuu (IUIaBlieHUE, O0YTIIMBAHUE U TOPEHUE)

JlaGopaTopHBIii ONBIT

MOJICJINPOBAHKE MOJIEKYJI OPraHMYECKHX BELIECTB

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBISBIATH
WX XapaKTepHbIe MPU3HAKN), YCTaHABINBATh UX
B3aUMOCBSI3b

[TpuMeHSTh ON0XXEHHSI TEOPUU CTPOCHHUS
OPTaHUYECKUX COEAUHEHUN

A M Bytneposa a5t 00bsSCHEHUS 3aBUCUMOCTH
CBOWCTB BELIECTB OT X COCTABA U CTPOCHUS
Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY JUIS
COCTAaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIEHHO) hopMyI
OpPraHHUYECKUX BEIECTB

OnpenensiTe BUABI XUMUYECKOU CBSA3U (OJMHAPHBIE,
KpaTHBIE) B OPTaHMYECKUX COCTUHEHMSIX
PackpbIBaTh poJib OpraHMYECKOi XMMUH B KU3HH
YeN0BeKa, MIUTIOCTPUPOBATH CBSI3b C IPYTUMHU
HayKamH.

HabnronaTh 1 ONUCHIBaTh AEMOHCTPALIIOHHBIE OIIBITHI;
MIPOBOJMTH M ONMCHIBATH JJA0OPATOPHBIE OMBITHI

Pasnen 2 YraeBoaopoasl (26 4)

Tema 2.
[IpenenpHBIE YTIEBOIOPOIBI —
ankaHsel (6 1)

AJIKaHBI: COCTaB U CTPOCHUE, FOMOJIOTHYECKUH psia. MeTaH u
3TaH — MPOCTEHIINE NPEACTaBUTENH aJIKaHOB: (pU3HYECKUE U
XMUMHYECKHE CBOMCTBA (peaKry 3aMELICHUS U TOPEHUS),
HaxXOXJEHUE B IPUPOJIE, NIOJYYECHUE U IPUMEHEHUE.

PackpriBaTh CMBICT M3y4aeMbIX TOHATHH (BBISBISTH
HX XapaKTepHbIC MPU3HAKH), YCTAHABIMBATEL HX
B3aUMOCBSI3b, HCITOJIB30BATH COOTBETCTRYIOIIHE
TOHATHSI TIPY OMTUCAHNH COCTaBa, CTPOSHUS U
MPeBpAICHUH OPraHUYECKUX COCMHEHHH.
Hcnonb30BaTh XUMHYECKYIO CUMBOJIUKY TSI
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOit, COKpaIéHHOM) hopMyIT
OpPraHUYECKUX BEIIECTB.

YcranaBimBaTh MMPUHAAJIC)KHOCTD BEIIECTB K
OIpeIeTIEHHOMY KJIACCy YTIIEBOIOPOIOB MO COCTaBY M
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CTPOCHHIO, HA3BIBATh UX IO CHCTEMATHIECKOM
HOMEHKJIAType; IPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJIEIBHBIX MPECTABUTEIIEH YTICBOJOPOIOB

Tema 3.

Henpenensusie
YTIIEBOAOPObL: AJIKEHBI,
aJIKaINCHBI, AJIKNHBI

(12 9)

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHU Psi. DOTUIIEH U
MPONWIEH — MPOCTEHIINE TPEJCTABUTEIH aJIKEHOB:
¢du3nUecKue U XUMHYECKHE CBOHCTBA (peaKuu
THIPUPOBAHUS, TATOT€HUPOBAHUS, THAPATALINHU, OKHCICHUS U
HOJMMEPH3ALIUH ), TIOJIyYeHHUE U IPUMEHEHUE.

Ankanuensl bytanuen-1,3 u metunOyraauen-1,3: ctpoenue,
BOKHCUIITHNE XUMHUIECKHIE CBOHMCTBA (PEaKITHs
nonauMepusanun). [lonyuenre CHHTETHYECKOro KayuyKa U
PE3UHBIL.

AJKHMHBI: COCTaB H 0COOEHHOCTU CTPOEHHS, TOMOJIOTHUECKHUH
psia. AUeTriIeH — MPOCTEHIINI TPEACTaBUTEND ATKHHOB!
COCTaB, CTpoeHHUe, GPU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu THIPUPOBAHUS, TATOT€HUPOBAHUS, THAPATAIIUH,
TOPEHUs), HOITy4YeHHE U IPUMEHEHHE.

OmnpenensaTs BUIBI XUMUYECKOH CBSI3M B MOJICKYJIaX
YIJIEBOAOPOIOB; XapaKTepH30BaTh 3aBUCUMOCTb
PEaKIMOHHOW CIIOCOOHOCTH YIIIEBOAOPOAOB OT
KPAaTHOCTU KOBAJICHTHOMH CBSI3M.

XapakTepHu30BaTh COCTaB, CTPOCHHE, TPUMEHEHNE,
(u3HYecKue U XMMUUYCCKHE CBOWCTBA, Ba)KHEHIIIE
CIOCOOBI TTOTyYESHUS TUTNYHBIX TIPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB YIIIEBOIOPOAOB (METaHa, ITaHa,
STUJIEHA, alleTHUIIeHa, OyTaaueHa-1,3, OeH3oma).
BBIABIIATE FEHETUUECKYIO CBSI3b MEKIY
YIJIEBOJOPOIaMHU M TIOATBEPXKIATh €€ HATMIUE
YpaBHCHUSAMU COOTBETCTBYIOINX XUMHNUYCCKUX
peaKiuii C UCIIONB30BaHUEM CTPYKTYPHBIX QOPMYII.
XapakTepHu30BaTh HCTOYHUKHU YTIEBOIOPOIHOTO CHIPHS
(aedTh, IPUPOIHBIH Ta3, Yroih), CHOCOOBI HX
nepepadoTKU U MPAaKTHUECKOE TPUMEHEHHE
HOJTy4aeMBIX IPOJYKTOB.

Tema 4.
ApomaTnueckre
YTIIEBOJIOPOABI (2 U)

Apensl benzon: cocras, ctpoeHune, pU3NYECKHe U XUMHUECKUES
CBOIiCcTBa (peaklny TaJoreHUPOBAHUS U HUTPOBAHUS),
NOJIy4eHHE U TpuMeHenue. Toyon: cocmas, cmpoenue,
Qusuneckue u xumuyeckue c8olcmea (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOTYUeHUe U NPUMEHEHUE.
Tokcu4yHOCTh apeHOB [ 'eHeTnueckas CBsA3b YrieBOJOPOIOB,
MPUHAAJIEKAIIMNX K PA3JIUYHBIM KJIacCaM.

Tema 5.

IIpupoHbIe HCTOUHUKHN
YIJIEBOAOPOIOB U UX
nepepaboTka (6 u)

ITpupoaHbIe HCTOYHUKH YTII€BO0POA0B. IIpupoaHblii ra3 u
nomyTHble HeTsHbIE ra3el. HedTh 1 €€ mporcxoxkaeHue.
Crnioco6rs1 iepepaboTku He)TH: TIeperoHka, KPeKHHT
(TepMHUYECKHH, KaTATUTHYECKHI), uponu3. [IpoayKTsl
nepepaboTKH He(TH, X TPUMEHEHHE B IPOMBILIIEHHOCTH U B
ObITy. KaMeHHEBIH yroiib ¥ IPOIYKTHI €ro nepepadoTKy.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HaHUs — TPOBEJIeHNE, HAOII0IEHNE U ONIICAHKE
XUMUYECKOTO0 dKCIIepruMeHTa (i1abopaTopHsie U
MpaKTHYECKHEe pabOThI).

CrnenoBats npaBuiaM 0e30MacHOM padOTHI B
nabopaTopuu MPH UCTIOJIL30BAaHUH XUMHUYECKON
nocyasl U 000pYJOBaHUs, a TAKXKeE MIPaBUIaM
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMH TI0 BBITTOJTHEHUIO J1TA00PATOPHBIX
OTIBITOB M MIPAKTUYECKUX pabOoT MO MOTYUYCHUIO U
W3yYEHHIO OPTaHUYECKUX BEILECTB.

[IpencraBisith pe3yabTaThl IKCIIEPUMEHTA B JOpMe
3alMCH YPaBHEHUIN COOTBETCTBYIOIIMX PEAKIIUMI U
JIeNIaTh BBIBOJBI HA X OCHOBE.
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JdemoncTpanus

— xoJutekuun «HedTb» u «YTomb»

JlaGopaTopHble ONBITHI

— O3HAaKOMJICHHE C 00pa3LiaMy IUIaCTMACC, KaAyUyKOB U

PE3UHBI;
MOJIETMPOBAHKUE MOJIEKYJT YTIIEBOJAOPOOB U
rajJOreHOIpPOU3BOAHBIX.

IIpakTH4eckast padoTa

Ne 1 [TomyueHue STHIIEHA U U3Y4YE€HHUE €T0 CBOMCTB.

Brruuciienus
— I10 YPaBHEHHUIO XHMHYECKOW peakiun (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIeCTBA WIH MPOAYKTa peaKLUH 110
U3BECTHBIM Macce, 00bEMY, KOINYECTBY OJHOTO U3 HCXOTHBIX
BEIIECTB MJIM NPOIYKTOB PEAKIMH).

ITpoBOAUTE BEIYHMCIICHUS 110 YPABHEHNIO XUMUUECKON
peaxkuuu.

CaMOCTOATENIBHO [UIAHUPOBATh U OCYILIECTBIIATH CBOIO
[I03HABATENIbHYIO AEATENbHOCTD; IPUHUMATh AKTHBHOE
y4acTHe B TPYNIOBOH Y4eOHOH NesTeIbHOCTH.

Paznen 3. Kuciaopoaconep:xamue opranudeckue coequHenus (20 4)

Tema 6.
CrupTsl.
®denor (6 9)

[IpenenbHble OMHOATOMHBIE COUPTHL. METaHOMI U 3TaHOJ:
cTpoeHue, GU3NUECKUE U XUMUICCKHE CBOHCTBA (PEaKiuu C
aKTHUBHBIMH METaJIaMH, TAJIOTEHOBOIOPOAAaMH, TOPEHHE),
npumeHeHue. Bonopoanas cBa3se. JelicTBue MeTaHona U
3TaHOJIa Ha OPraHU3M YeI0BEKa.

MHoroatoMHbIe CIIMPTHI. DTHUIEHTIINKOIIb U TJIIMOCPUH:
cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(B3amMojeficTBHE CO MIETOYHBIMA METaJUIAMH, KaueCTBEHHAS
peaxiusi Ha MHOrOaTOMHBIE CITUPTHI).

HeiicTBre Ha opraHu3M uesoBeka. llpumenenue raunepuna
W 3TUIICHTIIMKOJIS.

®denon. CTpoeHue MOJEKYJIbl, PU3NUECKUE U XUMUICCKHE
cBoticTBa (heHona. TokcuuHOCTh (heHOna. [IpumeneHue
¢enomna.

Tema 7.

Anbneruanl.
KapOoHOBBIE KHCIIOTHI.
Crnoxnbie 3¢upst (10 1)

Anbperunsl u kemonsl. PopManpiaerny, aueTaabIeTUA:
cTpoeHne, GU3NIECKNe 1 XUMUIECKIe CBOMCTBA (peaKknu
OKHCJICHUSI 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKLIUH),
MIOJIy4YEHHUE U TPUMEHEHHUE.

Ayemon: cmpoenue, usuueckue u Xumuieckue ceolucmsa
(peakyuu oxucieHus U 0CCMAHOBNEHUS), NOTYYEeHUe U
npumMeHeHue.

OnHOOCHOBHBIE TIPEIeNbHBIE KaPOOHOBHIE KHUCIOTHI.
MypaBbrHas B YKCYCHasl KUCIOTHI: CTPOeHHE, GU3NIECKIE U
XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIMe ISl Kjacca

PackpriBaTh CMBICT H3y4aeMbIX TOHATHH (BBISBIATH
WX XapaKTepHbIe MPU3HAKN), YCTaHABINBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHSTHUS IPU OITUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILEHUI OPraHUYECKUX COCITMHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIHKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyToii, coKpaméHHON) GopMysT OpraHuvIecKnuX
BEIIECTB.

VYcranaBnuBaTh NPUHAANIEKHOCTD BELLIECTB K
onpeneaéHHOMY KJIacCy MO COCTaBY U CTPOEHUIO,
Ha3bIBaTh UX 110 CHCTEMATHYECKOIl HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIBHBIE HA3BAHUS OTAEIBHBIX
MIpEJICTaBUTENEH KUCIOPOACOIEPIKAIINX
COEIMHEHMI.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
¢u3nUecKue 1 XUMHYECKHE CBOMCTBA, BaYKHEHIITHE
CHOCOOBI MOTyYeHHS TUIIMYHBIX MPeICTaBUTENEH
Pa3IMYHBIX KIIACCOB KHUCIOPOICOAEPKAIIIIX
COCIMHEHMH (MeTaHoIa, STaHoJIa, TIUIEPHHA,
¢denona, popmanpaeruna, aneTaibIeruaa, yKCyCHOH
KHCJIOTBI, TJIIOKO3bI, KpaxMaJa, [eTI0I0361);
BBISIBIISITh TEHETUYECKYIO CBA3b MEXK/ITYy HUMHU U
MOTBEPKIATh €€ HAINYKE YPaBHEHUSIMH
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KHCIIOT, peaknys dTepUPUKAIIIHN), TTIOTYICHUE U
npuMmeHnenue. CTeapuHOBas U OJICHHOBAsT KUCJIOTHI KaK
MIPEICTaBUTENN BBICIIIX KapOOHOBBIX KUCIOT. MbIa KaK
COJIY BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.
CrnoxHbIe 23(UPHI KaK MPOU3BOHBIC KAPOOHOBBIX KHUCIIOT.
Tunponus cnoxubix 3¢upos. XKupsel. ['uaponus xupos.
IIpumenenue xupoB. buosorudeckas poib >KUPOB.

Tema 8.
YrieBoms (4 1)

YrneBoabl: cocTaB, KiacCH(pHUKAIHS YTIAEBOI0OB (MOHO-, IH-
1 Troyicaxapubl). [Ioko3a — MpocTeHInii MOHOCAXapHT:
0CcOOEHHOCTH CTPOEHHS MOJIEKYJbI, (PU3NYECKUE U
XIMHYECKHE CBOWCTBA (B3aMMOICHCTBHE C THAPOKCHIOM
menu(Il), okucnenrne aMMUaYHBIM PACTBOPOM OKCHIA
cepeoOpa(l), BoccTaHOBICHKE, OPOKEHHE TIIFOKO3HI),
HaXOXXACHHUE B MIPUPOE, TPUMEHEHHE, OMOIOTHYECKast POITb.
®otocunTe3. PPYyKTO3a KaK U30MEP IITHOKO3bI

Caxaposa — npedcmasumeins OUCaxapuoos, 2UOpoaus,
Haxoxcoenue 8 npupooe U npuMeHeHue.

Kpaxman u memmtono3a Kak MpupOIHBIE TIOTUMEPHI.
Crpoenue kpaxMmaia 1 LHeJUI0103bl. DU3ndecKue u
XHUMHYECKHE CBOWCTBA Kpaxmaiia (THAPOIIU3, KaUeCTBEHHAs
peakuus ¢ HomIoM)

JlaGopaTopHble ONbITHI

—TOpEHUE CIIUPTOB;

— okHcieHue 3tanoia okcuaom meau (II);

— B3anMOJIeHiCTBHUE rHIeprHa ¢ ruapokcuaom meau (1I);
— OKHCIIEHUE aJbJICTHIOB aMMHAaYHBIM PACTBOPOM OKCHIA
cepeopa(l) u runpoxcumaom meau (10);

B3aMMOJICMCTBHE KpaxMala ¢ HOaoM

IIpakTuyeckas padora

No 2 CpoiicTBa pacTBOpa YKCyCHOM KHCIIOTEHI.
Boruncienus

— TI0 YpaBHEHHIO XMMHUYECKOH peakunu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA MIIM TIPOIYKTa PEaKiiuy 1Mo
M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3
HCXOJIHBIX BEHIECTB MJIM NPOJIYKTOB PEAKIIHN).

COOTBETCTBYIOIIMX XMMUYECKUX PEaKLuil ¢
WCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIL.

OnwuceIBaTh COCTaB, XUMHUYECKOE CTPOCHUE U
IIPUMEHEHHUE KUPOB, XapaKTEPHU30BaTh UX 3HAUCHHE
JUTS 5KU3HEACATEIEHOCTH OPTaHU3MOB.

Oco3HaBaTh OAaCHOCTH BO3JCHCTBUS Ha )KUBbBIE
OpraHu3MBbl OIIPEACIEHHBIX OPraHNYECKUX BEIIECTB U
MOSCHATH Ha MMPUMEPAX CIOCOOBI YMEHBILICHHUS 1
NpPeOTBPAIICHHUS X BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4eJIOBeKa.

— IpoBeJleHHe, HAOMI0ACHUE U ONHCAaHUE
XMMHUYECKOT0 dKCTIIepUMeHTa (JlabopaTopHbIe U
MPaKTHYECKHEe pabOTHI).

CrnenoBath npaBuiIaM 0e301macHOi paboTHI B
nabopaTopuu MPH UCTIOJIE30BAaHUN XUMHUECKON
nocyasl U 000pYyJOBaHUsI, a TAKXKE MPaBUIaM
oOpalleHus ¢ BEIIEeCTBAMU B COOTBETCTBUH C
WHCTPYKUUSIMH BBIITOJTHEHHUS TAOOPAaTOPHBIX OMBITOB
Y MPaKTHYECKUX paboT MO MONTYUYEHHIO U U3YYEHUIO
OpPraHHUYECKUX BEILECTB.

[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B hopme
3alMCH YPaBHEHUI COOTBETCTBYIOIUX PEAKIIUMI U
JieNIaTh BBIBOJBI HA X OCHOBE.

[IpoBOAUTE BEIYMCIICHUS 110 YPABHEHUIO XUMHUECKON
peaxuuu.

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILLECTBIISTH CBOIO
MO03HABATENbHYIO AEATENIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHe B IPyNIIOBON Y4eOHOH AesITeIbHOCTH.

Pa3nen 4. A3oTcoaep:kaniue opranndeckue coequHeHus (6 9)
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Tema 9.
AMUHBI. AMUHOKHUCIIOTEI.
benku (6 1)

Amunsl. Memunamun u aHUNUH: cOCmMas, cmpoeHue,
@uszuueckue u xumuueckue ceolicmea (2openue,
gzaumooeticmasue ¢ 6000U U KUCTOMAMUL).
AMHWHOKHCIIOTBI KaK aM(bOTepHBIC OPTaHHIECKHE
coequHeHus. OU3NUecKre 1 XUMUUECKUE CBOWCTBA
AMUHOKHCIIOT (Ha IpUMepe TIIMIuHa). bruomornieckoe
3HaYeHNe aMUHOKHUCIOT. [lenTupl.

Benku xak mpupoIHbIC BEICOKOMOJICKYIISIPHBIC COCTUHEHMSI.
[lepBuuHas, BTOpuYHas U TPETUYHAS CTPYKTYpa OCIKOB.
XVWMHYECKHE CBOICTBA OEITKOB: THIAPOIN3, JCHATY AL,
KaueCTBEHHBIE PEaKIIny Ha OCIKH.

JdemMoHcTpanun

— JAeHaTyparus OelKoB IIPH HATPEBaHUH;

[BETHBIC PEAKIINU OEITKOB

PackpbIBaTh CMBICT U3y4aeMbIX NOHATHH (BBISBIATH
UX XapaKTepHbIe MPU3HAKH), YCTaHABIMBATh HX
B3aMMOCBSI3b, UCTIOIB30BATE COOTBETCTBYIOIIUE
MIOHATHS IIPHA ONIMCAHUH COCTABA, CTPOCHUS U
MpeBpaIeHUH OPraHNYECKUX COETUHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTAaBIICHHSI MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BépHyTOi1, COKpaIEHHOM) hopMyT
OpraHMYECKUX BEUIECTB.

OnpeznemnsTs NpUHAUIEKHOCTh BEILIECTB K
ONpeAeNTEHHOMY KJIACCY IO COCTAaBY M CTPOEHHUIO,
Ha3bIBaTh UX 110 CUCTEMAaTHUECKOIl HOMEHKIIATYpE;
MPUBOJUTH TPUBUAIBHBIE HA3BAHUS OTAEIBHBIX
MPEACTABUTENECH.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(U3MYECKUE U XMMUYCCKUE CBONCTBA, BAYKHEHUIITHE
CHOCOOBI IOITy4EHHS TUIIMYHBIX IPEeICTaBUTENEH
a30TCoJIepXKAINX COeNMHEHUH (TTUIMHA 1 OEJIKOB).
[MosicHATh Ha MpUMeEpax 3HAYEHUE OEITKOB IS
OpraHM3Ma 4elloBeKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHMsI — HAOJI0aTh U ONUCHIBATD
JIEMOHCTPALIMOHHBIIN SKCIIEPHUMEHT.
CaMOCTOATENBHO MIIAHUPOBATh U OCYILECTBIISTh
CBOIO TIO3HABATEIbHYIO AESATEIbHOCTh; MPUHIUMATD
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSATEIBHOCTH.

Pa3jean. S. BeicokoMoJieRyJIsip

Hble coequHeHus (2 1)

Tema 10.
ITnactmaccel. Kayuyku.
Bosnokna (2 1)

OCHOBHBIE MTOHATHUS XUMHUHU BHICOKOMOJIEKYJISIPHBIX
COCJIMHEHHIA: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIeHb [TOJTUMEPH3aLIuH, CPEAHS MOJIEKYIJIIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOIIEKYJIISIPHBIX
COCJIMHEHHH — MOJTUMEPH3aIIUs ¥ MOJTUKOHICHCAIINS
Ilnacmmaccor (norusmunen, nOIUNPONUTIECH,
NOIUBUHUTIXTIOPUO, HOTUCTIUPOTL).

Hamypanvuoui u cunmemuueckue xayuyxu (6ymaouenoswiil,
XI0OPONPEeHOBbLIL U UZONPeHosbIll). Bonokna: namypanvhvie
(xn0nok, wepcmo, WENK), UCKYCCMBEHHbIE (AyemamHoe
60I0KHO, BUCKO3a), CUHMemuyecKue (KanpoH u 1aécam).

Bragets nzyqaeMpIMu XUMUYIECKUMU TTOHITHSIMU:
PacKphIBaTh CMBICIT U3YYa€MbBIX TIOHATHN U
MIPUMEHSTH 3TH MOHATHUS IIPU OMUCAHUU COCTaBa U
CTPOCHHUS BHICOKOMOJIEKYIISIPHBIX OPTaHHIECKHIX
BEIIECTB, IS OOBSICHEHIS OTACITBHBIX (PAaKTOB U
SIBIICHHH.

Ucnonb3oBaTh XMMHUECKYIO CUMBOJIUKY AJIS
COCTaBJICHHS CTPYKTYPHBIX (DOPMYIT BEIIECTB U
YpaBHEHUH peakivil NoJUMepU3alluU U
IMOJINKOHICHCALIMH.
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JdemoncTpanus
— 03HAKOMJICHHUE ¢ 00pa3amMul MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyJIyKOB.

OBbIIAA 1 HEOPTAHUYECKAA XUMUA

Paznen 1. Teoperuueckue 0CHOBbI XUMMH (6 1)

Tema 1.

CTtpocHHE aTOMOB.
[lepuoanueckuii 3aK0H U
ITepuonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
. . Menpgeneesa (24)

XHUMHYCCKHH 371eMeHT. ATOM. SImpo aToma, H30TOIIBI.
OnexTpoHHast 000109Ka. DHEPreTHIeCKHe YPOBHH,
MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-27IEMEHTHI.
OcobeHHOCTH pacIpeieNieHns JICKTPOHOB [0 OpOUTAIISIM B
aTOMax 3JIEMEHTOB IIEPBBIX YETBHIPEX TIEPHUOIOB.
DJeKkTpoHHast KOHPUTYpaLUs aTOMOB.

ITepunonnueckuii 3akoH u Ilepuonuueckas cucrema
XUMHUYECKUX IEMEHTOB

A.U. MenneneeBa. CBs3b IEPUOANYECKOTIO 3aKOHA U
IIepuonnueckoit cucTeMbl XUMUYECKUX 3aeMeHTOB J[ .M.
MeHaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3IIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX
BELIECTB I10 TPyIIaM U NEPHUOIaM.

3HaueHUe NEPUOANUECKOr0 3aKOHA B Pa3BUTHH HayKH.
JdemMoHcTpanun

Buasr Tabnu «Ileproanueckasi cucTeMa XUMHYIECKUX
anemenToB [ I MenpaeneeBay.

PackpbIBaTh CMbICT U3y4aeMbIX NOHATHH (BBISBIATH
UX XapaKTepHbIC NPU3HAKH), YCTAHABINBATh UX
B3aMMOCBSI3b.

PackpsIBaTh cMBICK NepuoandecKkoro 3akona J1.1.
MeHnaeneeBa U I€MOHCTPUPOBATE €TO
CUCTEMATH3UPYIOIYIO, O0BSICHUTETBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH.

XapakTepu3oBaTh IEKTPOHHOE CTPOECHHE aTOMOB
XUMUYECKUX 3JIEMEHTOB 1—4 mepuoIoB, UCHOIb3YS
HOHSTHUS «S-, P-, d-2J1eKTPOHHBIE OPOUTAINY,
«9HEPreTUUECKUE YPOBHI.

OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHNUYECCKHUX JJIEMCHTOB U UX COCILI/IHGHI/Iﬁ 10
nepuoaam

u rpynnam Ileproandeckoil CHCTEMbI XUMHUUECKHX
anemenToB JI.1. MenzeneeBa

Tema 2.
CrpoeHue BelecTBa.
MHuoroo6pa3ue Beriects (2 1)

Crpoenue BemiecTBa. XUMUYECKAsl CBsI3b. BUIIbI XUMHUUYECKOU
CBSI3M (KOBAJICHTHASI HETIOJISIPHAS U TIOJIApHAs, MOHHAS,
MeTaJndeckas). MexaHu3Mbl 00pa3oBaHus KOBAJIEHTHON
XUMHYECKOH CBsI3H (0OOMEHHBIN U IOHOPHO-AKIEITOPHBIH).
Bonopoanas cBsi3b. BaieHTHOCTB.
DIEeKTPOOTPUIIATENIEHOCTE. CTeNeHb OKUCICHUS. VIOHBI:
KaTHOHBI M aHUOHBI.

BemecTBa MONEKYISAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSL.
3aKO0H MMOCTOSIHCTBA COCTaBa BelleCTBa. THIIBI
KPUCTAJUIMYECKHUX PELIETOK U CBOMCTBA BELIECTB.

[TonsiTue o qucnepcHsIx cucremax. VICTUHHBIE U
KOJUIOUTHBIE PaCTBOPEL. MaccoBas JTOJIS BEIIEeCTBA B
pacTtBope.

Krnaccudukarms HeopraHUYECKUX COSTMHEHHM.
HomeHnknatypa HeopraHuueckux Bemects. I eHeTnueckas

PackprIBaTh CMBICIT H3y4aeMbIX TIOHATHH (BBIICIATH
WX XapaKTepHBIC MPU3HAKH) U IPUMEHSTE ITH
TIOHSTHUS TIPH OITUCAHUU COCTAaBA U CTPOCHHUS
BEIIECTB, I O0BSICHEHHS OT/ENBHBIX ()aKTOB H
SIBIICHHH.

OnpeaenaTs BUAbI XUMAYECKOH CBSI3H (KOBAJIEHTHOM,
WOHHOH, METAINTNYECKOH, BOAOPOIHON) B
COCIMHEHUSIX; TUI KPUCTAIUTHYECKON pEelIETKU
KOHKPETHOTO BEITIECTRA.

OrnpeaenaTs BaIEHTHOCTh U CTEIIEHb OKUCICHUS
XHUMHAYECKNX DJIEMEHTOB B COCIMHECHUIX
Pa3IUIHOTO COCTaBa.

[TpoBOIUTE BEIYHCICHUS C UCTIONB30BAHUEM TTOHSATHS
«MaccoBasi 10111 BEIIECTBA B pACTBOPEY.
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CBsI3b HCOPraHUM4YCCKUX BCUICCTB, IIPUHAIJICKAIINNX K
Pa3JIMYHBIM KJIaCCaM.

Tema 3.
XuMudeckue peaknu (2 1)

Xumudgeckas peakmus. Kimaccuukanus XuMHIecKuX
peaKIiii B HEOPTaHMIECKON M OPTaHMISCKON XUMHUH. 3aKOH
COXPaHEHUs MaccChl BELLIECTB; 3aKOH COXPAHEHUS U
MIpeBpaIIeHNs SHEPTUH ITPU XUMUYECKUX PEAKIIHAX.
CKOpOCTh peaknny, e€ 3aBUCHUMOCTD OT PA3INIHBIX
(haxTopoB. OOpaTUMBIC peakni. XUMUIECKOES paBHOBECHE.
®axTOpHl, BIUAIONME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecusl. [Ipunmun Jlelllarenbe.

OnexTponutuieckas quccoruanus. CUibHBIE U CTa0bie
anexkTponuThl. Cpesa BOJHBIX pacTBOPOB BELIECTB: KHCTas,
HeHlTpanbpHas, menounas. [lonamue 0 6000poOOHOM
nokaszamerne (pH) pacmeopa. Peakumn noHHOTO 0OMEHa.
T'udponus opeanuyeckux u HeOP2AHUYECKUX BeUeCs.
OKHUCITUTENHHO-BOCCTAHOBUTEIbHEIE peakuun. [lonsmue 0o
NEeKMPOoaU3e PAcnIa8os8 u pacmeopos conel. Ilpumenenue
INEKMPOAU3A

JdemMoHcTpanun

—MOJIENA KPUCTAIUTMYECKUX PEIIETOK;

— pa3lIo’KeHUE TIEPOKCHIA BOJIOPOJIA B TIPUCYTCTBUHU
KaTajgu3aTopa.

JlaGopaTopHblie padoThI

—TIPOBEICHNE PeaKInii MIOHHOTO OOMEHa;

— OIIpesieJIeHNe Cpe/Ibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHMBEPCAJIbHOTO MHIUKATOPA.

IIpakTuyeckas padora

Ne 1 BiusiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTD
XUMHUUYECKON peakiivu.

Boruuciienus

—PacyeTsl ¢ UCMOIb30BaHUEM MTOHATHUS

«MaccoBasi JIOJIsl PACTBOPEHHOTO BEIIECTBAY;

pacdéTHI 10 ypaBHEHUSM XUMHUYECKHUX PEaklnii, B TOM YHCIe
TEPMOXUMHUYECKUE PACUETHI.

OOBSACHATH 3aBUCUMOCTHh CKOPOCTH XUMHUIECKOM
peaKIuy OT pa3INIHBIX (PaKTOPOB.

OnpenensTh XapakTep CMEIICHUS XUMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
Bosnetictus (puHIHn Jlelllatense).

CocTaBiATh ypaBHEHUI PEAKIUil pa3THYHBIX THIIOB;
TMOJIHBIC U COKPAIIEHHBIC HOHHBIC YPABHEHUS
peaxiuii, yauThIBas yCIOBHSI, TPH KOTOPBIX 3TH
peaKuu uIyT 10 KOHIIA.

[TonTBepkaaTh CylIECTBOBAHUE TEHETUUECKOU CBS3U
MCKAY HCOPraHNM4€CKUMHU BCIICCTBAMU C ITIOMOLIBIO
YpaBHEHUH COOTBETCTBYIOIINX XUMHIECKUAX
peaKuui.

[TpoBoauTh, HAOIFOAATH M OMKUCHIBATH XUMUYCCKUN
SKCIIEPUMEHT: TI0 OTIPENIEICHUIO CPEIBI BOJTHBIX
PacTBOPOB BEIIECTB, BHISIBICHUIO YCIOBHN
MPOTEKaHUs peaKlMi HOHHOT'O 0OMeHa, U3YUYCHHUIO
BIIUSTHYSI Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh
peaKLuid.

CrnieioBaTh MpaBUiIaM MOJIb30BaHMS XUMHUECKOH
MOCY0H 1 1a00PaTOPHBIM 000PYIOBAHUEM.
[IpencraBisTh pe3yabTaThl XUMHUIECKOTO
JKCIIEPUMEHTA B POpME 3arncu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUNA U JIETIaTh BHIBOJIBI HA UX
OCHOBE.

[IpoBOANUTE BEIUMCIIEHNUS IO YPaBHEHHSIM
XUMHUYCCKUX peaKHHﬁ, B TOM 4YHCJIC
TEPMOXVUMHUYECKUE PACUETHI.

Paznen 2. Heopranuueckas xumus (4 1)

Tema 4.
Hemeramnns! (2 u)

Hewmerannsl. [Tonoxxenne Hemerauios B [lepuonnyeckoit
cucteMe xumuueckux snementos I I Menneneesa u
0COOEHHOCTH CTPOCHHS aTOMOB. DHU3MIECKUE CBOMCTBA
HEMETAIUIOB. AJIIOTPOITHUSI HEMETAIJIOB (Ha MpUMepe

PackpriBaTh CMBICT H3y4aeMbIX IOHATHH (BBIACISATH
UX XapaKTepHbIE NPU3HAKH) U IPUMEHSTH 3TH
MOHATHS IIPY OTIMCAHUM COCTAaBA U CTPOCHUS
BEILIECTB, JUIsl 00BSICHEHHUS OTJCIbHBIX (DAaKTOB H
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KHCIIOpo/a, cepsl, pocdopa u yriaepoaa).

XUMHUYECKUE CBOHCTBA BAKHEHIINX HEMETAIIOB (TaJIOrCHOB,
cepsl, a3oTa, (hocdopa, yriaepora U KpeMHHUS) U UX
COCJIMHEHMH (OKCHJIOB, KHCIIOPOJICOACPIKAIINX KHUCIIOT,
BOJIOPOHBIX COCITUHEHUIA).

[IpuMeHeHne BaXKHEHIIIMX HEMETAJIOB U UX COCTUHCHUN

SIBIICHHI

CBOWCTB HEMETAJJIOB U UX COCIMHEHUN C YUETOM
CTPOEHHUA UX aTOMOB U IMOJIOKEHUS B
[Tepuoauueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneesa.

XapakTepru30oBaTh (OIUCHIBATH) O0IIHE XUMUUSCKUE
CBOMCTBA HEMETAJIJIOB, X BA)KHEHUIIIMX COCTUHECHMUM,
MOATBEPKIasi 3TO OMHUCAHUE MPUMEpPaMU YpaBHEHUI
COOTBETCTBYIOIINX XUMHUECKHUX PEAKIUH.
XapakTepu30BaTh BIUSIHUE HEMETAIIJIOB U UX
COCIMHEHUI Ha KUBbIE OPTaHU3MBbI; OMUCHIBATh
MPUMEHEHUE B PA3IUYHBIX 00JIACTIX MPAKTHUECKOM
JIeATCILHOCTH YEeI0BEKa.

PackpbIBaTh CyIIHOCTH OKUCIUTENb-HO-
BOCCTAaHOBUTEJBHBIX PEAKIIMM MOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOTO OajaHca ATHX PEaKIni.
[IpoBoauTh peakuuu, NOATBEPKAAIOIINE
XapaKTePHBIE CBOMCTBA H3y4aeMbIX BEILIECTB;
pacrmo3HaBaTh OMBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOLME B BOAHBIX pacTBOpax.
HaGmoaTh 1 onuCEIBaTh IEMOHCTPAIIMOHHBIE
OTIBITHI; TIPOBOJAUTH M OMUCHIBATH XUMHUYISCKHIA
SKCIIEPUMEHT (J1a00paTOpHBIE U MPAKTUIECKHE
paboThI).

[IpeacTaBisiTh pe3ynbTaThl XHMHYECKOTO
JKCIIEPUMEHTA B POpME 3arucH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKUUI U IeJaTh BBIBOJIbI HA UX
OCHOBE.

CriemoBaTh IpaBUIIaM ITOJIH30BAHUS XUMHYECKOU
MoCyA0H 1 1ab0paTOpHBIM 000PYIOBAaHUEM.
[IpoBOIUTE BEIYHMCICHUS IO YPABHEHUSIM
XUMHUUYECKUX PEaKIIMil.

CaMocCTOsATEIHHO IAHUPOBATE U OCYITIECTBIISTH
CBOIO TO3HABATENIbHYIO JESATENbHOCTD; IPUHUMATh
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSITeIbHOCTHU

Tema 5.
Mertasl (2 9)

Mertamnsl [lonoxxenne meramioB B [lepu oguyeckoil cucreme
xumudeckux 3eMeHToB J[.M. MenneneeBa. OcoOCHHOCTH
CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/IoB. O0IIHe

PackpbIBaTh CMBICT H3y4aeMbIX MOHATHH (BBLACTATD
UX XapaKTEepHbIE NPU3HAKN) U IPUMEHSITH 3TH
HOHATHSI IPY OIIMCAHUH COCTaBa U CTPOEHUSI
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(hm3udeckue croiicTBa MeTayuioB. CIUIaBhl METAJLIOB.
DNEKTPOXUMUYCSCKHUH PsiT HANIPSDKEHUI METaJLIOB.
XWMHYECKHE CBOMCTBA BAXKHEHIITUX METAJIIIOB (HATPHH,
Kajui, KalblMi, MarHUi, aAIFIOMUHUN, [IUHK, XPOM, JKEJIe30,
MeJIb) U UX COCTUHCHU.

O6mire cnocoObl MOTyYeHHsT METAIIOB. MeTaluTyprus.
Kopposus memannos. Cnocobwl 3awiumsl om KOppo3uu.
[IpuMeHeHne METaIOB B OBITY U TEXHUKE.
JdemMoHcTpanun

— 00pa3IBl HEMETAIIOB;

— B3aUMOJICUCTBHE MEIU C A30THOM KUCIOTOU pa3aIuvyHON
KOHIIEHTpaLuy;

— KOJIeKIus «MeTaJulbl B CIUTaBhDY.

JlaGopaTopHble ONBITHI

— Ka4YCCTBCHHBIC PCAKIINU HAa aHUOHBI 1 KATUOH aMMOHMS;
—B3aHMOIICI710TBPIC THAPOKCHIA alTIOMHUHHA C paCTBOpaMU
KHCJIOT U MIEI0YCH;

Ka4ueCTBCHHBIC PEAKIINU HA KATHOHBI METAJLIIOB.
I[MpakTHyeckue padoThI

No 2 PenieHue 3kcriepuMeHTaIbHBIX 33724 110 TEME
«Hemerammsy;

No 3 Pemrenne skciepuMEHTAIBHBIX 3a/1a4 110 TEME
«MeTambiy.

Bbruncienus

—pacy€Thl MacChl BEIECTBA WK 00BEMA ra30B 10
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU 00bEMY
OJTHOTO W3 YYACTBYIOIIUX B PEAKI[UH BEIECTB; PACUETHI

MacCChbI (06’LéMa, KOJIMYECCTBA BeH.[eCTBa) MMPOAYKTOB pCaKInHu,

€CJIM OJTHO M3 BEIECTB UMEET IIPUMECH;
pac4éTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) ITPOYKTa
pEeaKIiu, €CJIU OJJHO U3 BEIIECTB JIAHO B BUAE PACTBOPA C

ONpeAeIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

BEIIECTB, I OOBSICHEHHS OTACIBHBIX (PaKTOB U
SIBJICHUM.

OO0BACHATH 00IITHE 3aKOHOMEPHOCTH B H3MCHCHHUH
CBOMCTB 3JICMECHTOB — METAJUIOB M MX COCTUHEHHM C
y4ETOM CTPOCHHUS UX aTOMOB U TOJIOKECHHUS B
[Tepuonuueckoit cuCTeME XUMUYECKHUX DJIEMEHTOB
JI.. Menneneena.

XapakTepu30oBaTh (OIUCHIBATH) O0IIHE XUMUUSCKUE
CBOMCTBA METAJJIOB, UX BaXKHEHUIIIUX COCOUHCHMH,
MOATBEPKIAs ATO ONUCAHUE IPUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUM;
MPUMEHEHUE METAJIOB B Pa3IMYHBIX 00JIACTSX, a
TaK>K€ MCIIOJIL30BaHNE X I CO3daHUs
COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHIA.
PackpriBaTh CymHOCTH OKUCIUTEh- HO-
BOCCTAaHOBUTEJBHBIX PEAKIIMM MOCPEICTBOM
COCTaBIICHHSI AJIEKTPOHHOTO OajaHca ITHX peakinil.
[IpoBomUTE peakiuu, MOATBEPKIAIOIINE
XapaKTePHBIE CBOMCTBA M3y4aeMbIX BEILIECTB;
Pacmo3HaBaTh ONBITHBIM IYTEM MOHBI METAIIIOB,
MPUCYTCTBYIOLME B BOAHBIX pacTBOpax.
HaGimonaTh 1 ONMCHIBaTh IEMOHCTPALIMOHHBIC
ONBITHI; IPOBOAUTH U OMUCHIBATH XUMHUYECKHIMA
SKCIIEPUMEHT (J1a00paTOpHBIE U MPAKTUIECKHE
paboThi). [IpencTaBisiTh pe3ysibTaThl XAMHUUECKOTO
SKCPUMEHTa B (hOpME 3alKCH YPaBHEHUIA
COOTBETCTBYIOIIMX PEAKUUI U IeJaTh BBIBOJIbI HA UX
OCHOBE.

CriemoBaTh IpaBUIIaM TOJIH30BAHUS XUMHYECKOU
MoCyA0H 1 1ab0paTOpHBIM 000PYIOBAaHUEM.
[IpoBOIUTE BEIYHMCICHUS IO YPABHEHUSIM
XUMHUUYECKUX PEaKIIMil.

CaMocCTOsATEHHO IIAaHUPOBATh U OCYIIECTBIIATH
CBOIO TO3HABATENIbHYIO JESATENbHOCTD; IPUHUMATh
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSITeJIbHOCTH.

Pa3znen 3. Xumus u xu3Hb (2 4)
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Tema 6.
XUMUS 1 )KU3HB (2 4)

Posp XuMuH B 00ecrieYeHHH KOOI HYECKOM,
SHEPreTHYECKON U MUINEBOH 0€30MaCHOCTH, Pa3BUTHU
MenuuHbL. [IoHsITHE 0 HAyYHBIX METO/IaX ITO3HAHU
BEIIECTB U XUMHUYECKUX PEAKIIHH.

[IpencraBnenus 00 0OIMIMX HAYYHBIX TPUHITUIAX
MPOMBIIIUICHHOTO MOJIYYCHUS BAXKHEHUIIIUX BEIIECTB.
YenoBek B MUpPE BEILIECTB U MAaTEPUAJIOB: BayKHEUIIIE
CTPOUTEIbHBIC MaTEPHAIIbI, KOHCTPYKIIMOHHBIC MaTEePHAIIbI,
KpacKH, CTEKJIO, KEPAMUKa, MaTepUaIbl IS SJICKTPOHUKH,

HaHOMAaTepHaJbl, OPraHNIECKHE N MIUHEPAIIbHBIE yIOOPEHMS.

XUMUS ¥ 3I0pOBbE YeI0BeKa: MPaBHIIa UCTIOIH30BAHMUS
JICKaPCTBEHHBIX IPENapaToB; MpaBuia 0e30MacHOro
WCTIONTb30BaHUS MPENapaToB OBITOBON XUMUU B
TIOBCEIHEBHOM >KH3HU

PackpbIBaTh posib XMMHUH B pELICHUU
SHEPreTUYECKUX, CHIPHEBBIX U IKOJOTUIECKUX
Mpo0OJIeM YeJI0BEYECTBA, ONMMCHIBATH OCHOBHBIC
HaIlpaBJICHUS Pa3BUTUSI XUMUYECKOU HayKU U
TEXHOJIOTHH.

[TpumensTh npaBuia 0€30MACHOT0 OOpAaIEHHUS C
BELLECTBAMH, UCITIOJIb3YEMBIMU B ITOBCEAHEBHOM
JKU3HH, TIPAaBUIIA TIOBEIEHHSA B 1IeTIsIX cOepeKeHust
310POBbs U OKPYKAIOIIEH IPUPOJHOU CPEABL;
MMOHUMATh Bpea (0IacHOCTh) BO3ACHCTBIS Ha JKUBBIC
OpraHu3Mbl ONPEAEIEHHBIX BEIIECTB, CMBICI
MoKa3arens MK, TOsSCHATh Ha pUMepax CriocoObI
YMEHBLICHUS U IPEIOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBUSI.

AHanu3upoBaTh U KPUTHUECKU OLIEHUBATh
WHPOPMAILIUIO, CBA3aHHYIO C XHMUYECKUMHU
MPOLIECCAMU U UX BIHUSIHUEM Ha COCTOSIHHE
OKpYXaloIlIEeH Cpebl.

Hcnonp30BaTh MONydYeHHBIE 3HAHUS U
MPEJICTaBICHUs O chepax NesATEIbHOCTH, CBI3aHHBIX
C HAyKOHM U COBPEMEHHBIMH TEXHOJOTUAMHU, KaK
OCHOBY JUIsl OpUEHTAIINH B BEIOOpE CBOEH OyayIeit
po(hecCHOHATBHOMN IEATEIbHOCTH.

[IpuHIMaTE yyacTre B 00CYyXIeHUU Tpo0IeM
XUMHUYECKOMN M IKOJIOTUYECKOW HApaBI€HHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIHIO I10 MTPpodIeMe 1
MpeasiaraTb BO3MOXKHBIE TYTH €€ pelIeHUs
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