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MNOACHUTEJIBHAS 3AITUCKA

I[Iporpamma 1O XHMHM Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHUs
pa3paborana Ha ocHoBe dDenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit denepannny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENBLHON TMPOrpaMMBl CpPEIHEro OOIIero ooOpa3oBaHUS
(®OI1  COO), npencraBieHHbix B  DenepanbHOM  rocyAapCTBEHHOM
o6pazoBarenbHOM cranHgapre COO, c¢ yu€rom KoHnenmum mnpenoaaBaHus
y4eOHOTO mpenMera «XHUMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepani, pPEATH3YIONIMX OCHOBHBIE O0O0pa3oBaTeIbHBIE MPOTPAMMBI, U
OCHOBHBIX TMOJOXKeHUM «CTpareruu pa3BUTHs BoclUTaHus B Poccuiickoin
®enepanun Ha nepuod Ao 2025 roma» (Pacnopsbxkenune IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pa0OTKe MpOrpamMMbl IO XUMHHU, K OIPEACIICHUIO
o011el cTpateruu o0y4eHusl, BOCIIMTaHUS U Pa3BUTHUsA OOyYarOIIMXCsl CPEeACTBAMU
yueOHoTrO nipeamera «Xumus» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIH
koHrenTyanpHbie nonoxkeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIEH,
COJIep)KaHUsl, pe3yJIbTaTOB OOy4YeHHs U TpeOOBaHMWII K YPOBHIO HOATOTOBKHU
BBIITY CKHUKOB.

XuMH4yeckoe obpa3zoBaHue, I10JIy4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTebHOM OpraHu3alluM, SBIISIETCS HEOTHEMJIEMOM YacThiO HX
oOpazoBaHHOCTU. OHO CIY)XUT 3aBEpLIAIONIMM 3TarloM pealn3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, NPHUCYIIUX
LIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH I[EHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOBI, GOPMUPOBAHUS MUPOBO33PCHUS U OOIIEH KYJIbTYpPHI
YeJIOBeKa, a TakKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBI0O WM TIpUPONHON cpene. Peanmsyercss xumudeckoe oOpa3oBaHUE
00yJaronuxcsi Ha YPOBHE CpEJHEro oOImiero oopa3soBaHUs CPEACTBAMH YUYEOHOTO
npeaMera «XHUMHUS», COIEpPKAaHUE W IIOCTPOCHUE KOTOPOTO OIpPENESIEHbl B
IporpaMMe II0 XMMHHM C YYETOM cHeuuUK HayKHM XHUMHUH, €€ 3HAYeHUs B
IIO3HAHUU IIPUPOJIBI U B MaTE€pUaIbHOM KU3HM OOIlleCTBa, a TaKXKE C Yy4ETOM
o0mMX 1efieili W MOPUHUIMIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero oobiiero oopazoBanus B Poccuiickoit deaepanuu.

X¥MHUsT KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylO poJib B
COBPEMEHHOM LMBUIN3AIUU, B CO3JaHUHU HOBOM Oa3bl MaTepHaJIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMHUpPOBAHHE PAIMOHAIHFHOTO HAYYHOTO MBIIILICHUS,
B CO3JIJaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpY’KAaIOIIEeM MHpE KaK O €IUHCTBE
MPUPOABI U YeJIOBEKa, KOoTopoe (OpMHUPYETCs] B XMMHHU HAa OCHOBE NMOHHWMAaHHS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAaOLIErO0 MHpPa, OCO3HAHUSI B3aMMOCBS3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMH 1 BO3MOXHBIMHU OOJIACTAMU MPUMEHEHUS.
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TecHO B3aUMOJEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOI YAaCThIO MUPOBOU KyJIbTYpPhl, HEOOXOJIMMBIM yCJIOBUEM YCIIEIIHOTO
TpyZla ¥ SKH3HU KaXaoro wieHa oOmectBa. CoBpeMEHHAass XHMHUsS KaK HayKa
co3ujaTrenbHas, KaK HayKa BBICOKMX TEXHOJOTMW HampaBj€HAa Ha pEIICHUE
r100anbHBIX TPOOJIEM YCTOWYMBOTO pPAa3BUTUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIIEBOM, YKOJIOTHISCKON 0€30MaCHOCTH U OXPaHbI 3JI0POBBSI.

B cooTrBercTBMM € OOMIMMHU LEISIMM M HOPUHIMUIIAMU CPEIHEro oOIIero
oOpa3zoBanHus cojsepxkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbId YPOBEHD
WU3YyUY€HHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcsi, HEOOXOAUMYIO WM JUJIsI  BBIPAaOOTKHM  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIIEIIHOTO BKJIIOYEHUS B JKH3Hb COLMYyMa, HPOJOJDKEHUS
00pa3oBaHus B pa3IMYHbIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsromuMu  TipeamMera  «XUMHsD»  SIBISIFOTCST  0a30BBIE  KypChl  —
«Opraamyeckass xumusi» u «OOmas W HEOPraHWYECKas: XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HayKH: CHCTEMa
3HAHWUM MO0 HEOPTAHWUYECKON XHUMHHU (C BKJIIOYCHHUEM 3HAHUW U3 OOIIeH XUMHUU) U
oprannueckor xumMuu. opmupoBaHUE JTAaHHOW CUCTEMBbI 3HAHWUN NPU U3YyUYECHUU
npeamera oOecrneynBaeT BO3MOXHOCTh PAacCMOTPEHHUSI BCETO MHOIoo0pasus
BEILIECTB HA OCHOBE OOIIMUX MOHATUM, 3aKOHOB U TEOPUN XUMHHU.

CtpykTypa coaepkaHuss KypcoB — «OpraHuueckas xumus» u «OOmias u
HEOpraHudueckass XuMus» copmMupoBaHa B MpOrpaMMe IO XHMHUHU Ha OCHOBE
CHCTEMHOI0 TMOAXO0Ja K M3YYCHUIO YYeOHOro wmarepuajia U O0OyCIOBIICHA
HCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUW Ha  ONpPEAEIEHHBIX
TEOPETUYECKUX YpPOBHiIX. Tak, B Kypce OpPraHMYecKOM XUMHMHU BeEIIEeCTBA
paccMaTpuBaKOTC HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHUSI OPraHUYECKHUX
COEIVHEHUN, a TakKe Ha YPOBHE CTEPEOXHUMHYECKMX M IJIEKTPOHHBIX
MpeAcTaBlIeHUl O cTpoeHuu BemiecTB. CBeneHuss 00 u3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX coequHeHui. B Kypce opraHmyeckoil XHWMHUHU TMOJy4alOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUsl MEepBOHAYATIbHBIC
MPEACTABICHUS O XUMHUYECKON CBSI3M, KJIACCU(UKAILIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUSI, O XUMUYECKOU peaKI1H.

Ilonq HOBBEIM yTJIOM 3peHHsI B TIpeaMeTe «XHuMHs» 0a30BOTO yPOBHS
paccMaTpuBaeTCsd W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIETro 0O0pa3oBaHUs
TEOpPETUUECKUH Marepual U (PAKTOJIOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImas U HeopraHudeckas
XUMUSD» OOydYarolUMCsl MPEIOoCTaBIsIeTCs] BO3MOXKHOCTH OCO3HAaTh 3HA4Y€HUE
MIEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKHUX M METOJ0JOTMYECKUX IO3ULIUH,
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rIy0oke TOHATh HCTOPUYECKOE W3MEHEeHHE (GYHKIMKA DJTOTO 3aKOoHa — OT
o0o0maronieit 10 0ObSCHSIONIEH U TPOTrHO3UPYIOLIEH.

EnnHas cucrtema 3HaHMM O BaXKHEWMIIMX BEHIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKXKE O XUMHUUYECKUX PEaKUHUIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpOTEeKaHUs JAomoJjHseTcss B Kypcax 10 m 11 kiaccos
DJIEMEHTAMH COJICP)KAHUSI, WMEIOIIUMH KYJbTYPOJOTUYECKUN ¢ MPUKIIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IIOHMMAaHUIO B3aUMOCBSI3U XHMHUH C
JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IMO3HABATEIbHOW U MPaKTUUYECKOU
JIESITEJIbHOCTH 4eJIOBEKa, CHOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHUSI K IIPOLIECCY
TBOpUYECTBa B O0OJIACTH TEOPHUHU U MPAKTUUECKUX MPUIIOKEHUNW XUMHUH, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTHUPOBATHCSI B OOILIECTBEHHO MW JHMYHOCTHO 3HAYMMBbIX
npoOJjieMax, CBA3aHHBIX C XHWMHEH, KPUTUYECKH OCMBICIMBATHL HH(POPMAIUIO U
NPUMEHSTh €€ JUJIsi TIONOJIHCHUS 3HAaHUM, PEIICHUS WHTEIUIEKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX MCCJIEIOBATEILCKUX 3a7ad. B menom comeprkanue ydeOHOTO
npeamera  «XUMUSD>  JAHHOTO  YPOBHSI ~ M3YYE€HHUSI  OPHUEHTHPOBAHO  Ha
dbopMupoBaHHe y OOYYarONIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JJIsi TTOHUMaHUS
dbunocopckux umeH, TakUMxX Kak: MaTepuajbHOE E€IMHCTBO HEOPTraHUYECKOTO U
OpPraHM4YecKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOEHHMEM, TO3HABAEMOCTh MPUPOJHBIX SBJICHUM NyTEM OJKCIEPUMEHTAa U
pelieHusT TPOTHUBOPEUMH MEXJIY HOBBIMH (PakTaMHM H  TEOPETUUYECKUMHU
MPEAINOChIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUN SKOJOTHYECKUX MpoOsieM, a
TaK)Ke MPOOIEeM COSPEKEHHSI YHEPTETUUECCKUX PECYPCOB, CHIPBSI, CO3aHUsI HOBBIX
TEXHOJIOTUHA ¥ MaTE€PUAIIOB.

B nnane peuieHus 3amad BOCHUTAHUS, Pa3BUTUSL U COLMAIW3ALUU
00ydJaromuxcsi MPUHSATHIE MPOTPAMMON MO XHUMHUHM MOAXOABl K ONPEIEIICHUIO
COJIEpKaHUSI M TOCTPOCHHSI TIpeaMeTa MpeayCcCMaTpUBaOT (OopMHUpPOBaHUE
YHUBEpPCAJIbHBIX y4YE€OHBIX JEUCTBUHM, HWMEIONIMX 0a30BO€ 3HAYCHHUE IS
pa3IMYHBIX BHUAOB JCATEIIBHOCTH: PEILICHUs NpoOjeM, IIOUCKa, aHalu3a |
00paboTku nHpOpMAIIUN, HEOOXOAUMBIX JIJIsI MPUOOPETEHUS ONBITA MTPAKTUUECKON
U HCCIIEJOBATEILCKON AEATENIbHOCTH, 3aHMMAIOIIE Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakThke mnpernogaBaHUs XWMHUH KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUsl, TAaK U HA YPOBHE CPEIHET0 0OIIero oopa3oBaHus, IPHU ONPEICICHUN
COJIEPKATEIIBHON XapaKTepUCTUKU LEeJIed HM3y4YeHHUs IIpeaMeTa HalpaBJIeHUEM
MEPBOCTENIEHHOW 3HAYMMOCTU TPAAUIIMOHHO TPU3HAETCS (POPMHUPOBAHME OCHOB
XUMHYECKON HAyKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYSCKOUN
JIESITEJIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. C
METOJIMYECKON TOYKH 3PEHHUS] TaKOW MOAXOJ K OMNpPEHCICHUIO IeJiel H3y4eHUs
MpeaMeTa SIBJISETCS BIIOJIHE ONpPaBJaHHbIM.

CtpaHuua 4 ns 41



CornacHo JaHHOM TOYKE 3pE€HUS TJIABHBIMU LEISIMU HU3Y4YE€HUS IIpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBISIFOTCS:

e (¢dopMHUpOBaHHUE CHUCTEMBbl XHUMHYECKMX 3HAHUHW KakK  BakKHeuueu
COCTaBJISAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHUpa, B OCHOBE KOTOPOM
JIeKaT KIJIFOYEBbIE MOHATHUS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE $f3bIKa HAyKH, YCBOCHHE M IOHHMMAHHUE CYIIHOCTH JIOCTYMHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (popmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHMUS
BEIIECTB W XHMHUYECKUX pPEaKUui, HEOOXOIUMBIX [JII HOPUOOpETeHUs
YMEHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKUX SIBJICHUH,
HMMEIOIINX MECTO B IIPUPOJIE, B MPAKTUUECKOMN U ITOBCEIHEBHOMN JKU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM
U OOBSICHEHHEM XUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM IPaBUI
Oe3omacHOro oOpalieHus ¢ BEeIeCTBAMHU.

Hapsiny ¢ 3Tum, coneprkatenbHas XapakKTepUCTHKa LeJIel U 3a7a4 U3yYeHUsI
npeaMeTa B IIporpaMMe Mo XMMHUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMH B CHUCTEME CpeaHero obmiero oopasoBanus. CeroaHs B
MpenoJaBaHUM XMMHUU B  OosblIed  cTenmeHH OTAAETCs  MPEeANOYTECHHUE
MPAKTUYECKOW KOMIIOHEHTE COAepKaHUs OOy4YeHHs, OpPHEHTHPOBAHHOM Ha
IIOJITOTOBKY BBIMYCKHUKA OOII€00pa30BaTEIbHON OpraHu3allli, BJIAJCIOLIETO HE
HabopoM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHM U
YMEHUSIMH aKTUBHOT'O MOJIyYeHUs] 3HAHUN M MPUMEHCHUS MX B PCAJbHOM >KU3HU
JUTSL peLIeHUs] MPAKTUYECKUX 3aj1a4.

B cBA3u Cc 3TUM nIpy U3y4YEHUH MOpeamera «XUMHUs» JTOMHHUPYIOIIEe
3HAYCHHE NIPUOOPETAIOT TaKUe LIEJIHN U 33/1a4M, KaK:

amanTamnus OOyYaroInXcsl K YCIOBUSIM JUHAMHYHO Pa3BHUBAOIIETOCS MHpA,
bopMupoBaHHEe  WHTEIJICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcamM000pa30BaHNIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY HPHUHSITHIO T'PAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U HUX
IIPUMEHEHUEM;

¢bopMmupoBaHue y OOyYarOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIMETEHIMI), HMEIOIINX YHHUBEPCAIBHOE 3HAY€HHUE JJI1 Ppa3IMYHBIX BHUIOB
JIeSITEJIbHOCTHU: PEIIeHUs] mpo0JieM, MOUCKa, aHaIu3a U oO0paboTKu MHGpOpMaIUH,
HEOOXOIMMBIX JJIsi TMPHOOPETCHUsS OMNbITa ASATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B I[IO3HAHMU XHUMHMH, a TaKXe€ JUII OLEHKU C MO3ULUU
DKOJIOTHYECKONW O€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB M XUMHYECKHX
MPOLIECCOB HA OPTaHU3M YEJI0BEKA U IPUPOJHYIO CpPENLY;
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pa3BUTHE TO3HABATEJIBHBIX WHTEPECOB, HMHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00YYaIOIIUXCsl: CIIOCOOHOCTH CaMOCTOSTENIBHO TPUOOPETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBHUU C KU3HEHHBIMH MTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMEHHbIE WH()OPMAIIMOHHBIE TEXHOJIOTHHU IS TTOMCKA U aHalIu3a y4eOHOU U
HAY4HO-TIOITYJIIPHON MH(OPMALIMH XUMHUYECKOTO COJICPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIIUXCS ACCOIUMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUSI, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, MpU IUIAHUPOBAHUU W TMPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE y OOydYarmomuxcs yOSKIEHHOCTH B T'yMaHHCTHYECKOM
HaIpaBJICHHOCTH XWMHUH, €€ BaXXHOW POJM B PEIICHHH TJIOOAIBHBIX IMPOoOIIeM
paIMoOHAIBFHOTO MPUPOIOIIOIH30BAHMS, MOTIOJITHEHUS YHEPTETUUECCKUX PECYPCOB U
COXpaHEHHSI TMPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIWMOCTH OEpEeKHOTO
OTHOWICHUS] K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe IMPHOOPETESHHUsS OMbITa
HCTIOIB30BAHUSI TOJMYYEHHBIX 3HAHWM ISl OPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBSI3aHHBIX C XUMHYECKUMU SIBJICHUSIMU.

B ydeOHOM 1uTaHe cpemHero oOmiero oo6pa3oBaHUS MPEeAMET «XUMUS
0a30BOT0 YpPOBHsSI BXOJHUT B COCTaB IpeaMeTHOH oOnactu «EcTecTBeHHO-HAay4YHBIE
MIPEMETHD.

OO1iee 9nCI0 YacoB, OTBEIEHHBIX ISl U3YYCHUS XUMHUH, Ha 0a30BOM YpOBHE
cpeaHero oOmiero odpazoBaHus, coctaBisieT 68 yacos: B 10 xiracce — 34 gaca (1
4Jac B Henento), B 11 knacce — 34 gaca (1 yac B Hefelnto).

CtpaHuua 6 n3 41



COAEPKAHME OBYUYEHMUASA
10 KJIACC
OPI'AHNYECKASA XUMUS

TeopernyecKkue OCHOBbI OPraHU4YeCKO XUMHUU

IIpenmer oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHHE, PAa3BUTHE U 3HAUCHUE B
MOJIy4Y€HUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHUS OPraHUYECKUX
coenuHenuii A. M. Bytneposa, €€ ocHOBHBIE moJIokeHUs. CTPYKTypHBIE (hOPMYJIBI
OpraHMyeckux BemecTB. [omonorus, wu3oMepus. XuUMHYEcKas CBSI3b B
OpPraHMYeCKHX COEJIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSA3H.

IIpencraBnenue o kinaccudukanum opraHudeckux BeniecTB. Homenkiartypa
OpPraHMYeCKHUX COEIMHEHUH (cucTeMaThdecKas) W TpUBUAIbHbIE Ha3BaHUSA
Ba)KHEMIIINX MPEACTABUTENIEN KJIACCOB OPraHNYECKUX BEIIECTB.

OKCMEpUMEHTAIIbHBIE METOJIbl HM3YyYEHHMsI BEIIECTB M UX IMPEBpPaILCHUI:
O3HAKOMJIEHHE C OOpa3llaMH OpraHMYECKUX BEIIECTB M MaTepHajlaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJAEHHUE U
OINMCAHWUE JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILLIEHUIO OPTaHUYECKUX BEIIECTB
MpHU HarpeBaHuM (IUTaBIICHUE, OOYTIIMBAaHUE U TOPECHUE).

Yriaesoaopoasl

ANKaHBI: COCTaB M CTPOEHHE, IOMOJOTMYECKHMHM psAn. MeraH U 3TaH —
MpOCTEHIIINE TPEJACTABUTENN aAJIKAaHOB: (U3NYECKHEe M XUMHYECKHE CBOICTBA
(peakuuu 3aMeIIEHHUs] W TOPEHMs), HAXOXICHHE B NPUPOJE, IOJIydeHHE U
IIpUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUMN psifl. DTUJIEH U TPONUJIEH —
MPOCTEHIINE NPECTABUTEIN AaJIKEHOB: (PU3UYECKHUE M XHUMHUYECKHE CBOMCTBA
(peakMu  TUIPUPOBAHMSA, TaJONCHUPOBAHUS, TUApATAlUH, OKHUCICHUS U
MOJIMMEPHU3ALNUH ), TOJTYUSHUE U IPUMEHEHHUE.

Ankxaauensl: OytagueHn-1,3 um mermnOyrammeH-1,3: crpoeHue, BakKHEHIIHNE
XUMHYECKHE CBOMCTBa (peakuusi noiaumepuszauuu). [loayuyeHrne CHHTETHUYECKOTO
Kay4dyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psil. AIETHICH
— TMpoCTeHIIMNN TMpeACTaBUTENb AaJKHHOB: COCTaB, CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakLUUu T'HIPHUPOBAHMS, TaJJOrEHUPOBAHUS, THApaTaluu,
TOpEeHusl), TMOJIy4eHUEe U TPUMEHEHHE.

Apensbl. benzoin: cocrtaB, cTpoeHue, QuU3MUECKHE U XUMHUUYECKHE CBOMCTBa
(peakiuu raJoreHupOBaHUs U HUTPOBAHUS), MOJIyUYCHUE U NIpUMEHEHUe. 1oayon:
cocmae, cmpoeHue, @Quauueckue U  Xumuueckue  ceolicmea  (peaxyuu
2ANO2EHUPOBAHUA U HUMPOBAHUS), NONIYYeHue u npumernenue. TOKCUYHOCTb
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apeHOB. ['‘eHeTHyeckass CBs3b MEXJAY YIVIEBOAOPOJAMHM, IIPUHAUICKAILIUMHU K
Pa3JIMYHBIM KJIACCAM.

IIpuponHple HCTOYHUKM yIriIeBOOOpPOAOB. IIpupoaHBINi ra3 W IOIIYTHBIC
HepTsHple ra3pl. Hedte n e€ mpoucxoxaenne. CriocoObl mepepaOoTKu HeTH:
MepEeroHKa, KPEeKUHT (TepMUUYECKHH, KaTaJuTHYeCKuil), muponus. I[IpomykTsl
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yrojiab U IPOAYKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Yy4YEHMs BEIIECTB M HUX IPEBPALLCHUM:
O3HAaKOMJIEHHE C oOOpa3lamMy IUIaCTMAacC, KaydyyKOB U PE3UHbI, KOJUIEKIUU
«Hedbts» u  «Yromp», MOAEIUPOBAaHUE  MOJIEKYJ]  YIJIE€BOAOPOJAOB U
rajoreHONpPOU3BOIHbBIX, IIPOBEACHUE NPAKTUYECKON pAOOTHI: MOIYy4YEHHUE ITUIICHA
1 U3YYEHUE €0 CBOMCTB.

PacuétHbie 3anaum.

Bpruncienusi 1Mo ypaBHEHUIO XHMHUYECKOW peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOOHOTO BEUIECTBA WIIM MPOAYKTA PEAKIUM II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOT'O M3 MCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIUHN).

Kucsaopoacoaep:xamme opraHu4ecKue coeJHHEHUs

IIpenenbHble OOHOATOMHBIE CHUPTBI. MeETaHOI M 3TAaHOJI: CTPOCHHUE,
(buznueckue MW XUMHYECKHE CBOHCTBa (peakuMu C aKTUBHBIMM METaJlJlaMHU,
raJJloreHOBOJOPOJIaMH, TOPEHHUE), NpUMEHEHHE. BoIopoJaHBbIE CBSI3M MEXIYy
MOJIEKYJIaMHU CIIUPTOB. JlecTBHE METaHOJIa ¥ DTAHOJIA HA OPraHu3M 4YEJI0BEKa.

MHOroatoMHble  CHOUPTHL. OTUJIEHIJIMKOJIb W  TJHULUEPUH: CTPOEHHUE,
(dbu3ndyeckne W XUMHYECKHE CBOWCTBA (B3aMMOACWUCTBHE CO IIEIIOYHBIMU
MeTaJlJlaMHi, KadeCTBEHHAsl peakiys Ha MHOTOAaTOMHBIE CrHUpThl). [leiicTBue Ha
OpraHmM3M 4YeJioBeKa. [ [puMenenune ramueprHa U dTUICHIJIUKOIIA.

®dDeHoJI: CTPOCHHUE MOJICKYJIbI, (U3HNYECKHEe U XHUMHYECKHE CBOWMCTBA.
Toxcuunocts enoina. [Ipumenenne ¢penona.

Anpnerunsl U kemowuwvi. DopManbaeTHI, aUETAIBIACTHI: CTPOCHHE,
(buznueckre M XMMHUYECKHE CBOMCTBa (pPEakIMM OKHUCIIEHUS] U BOCCTAHOBJICHUS,
Kaue€CTBEHHbIE PEAKIMH ), TOJIyYEHUE U TIPUMEHEHHUE.

OOHOOCHOBHBIE MpeliedbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpOCHHE, PU3NYECKHE W XHUMHUYECKHUE CBOMCTBa (CBOMCTBA,
ol0mue sl Kjacca KUCIOT, PEakuus dTepUPUKAIINN), TOTydeHUE U MPUMEHCHUE.
CreapuHOBasi ¥ OJIEMHOBAsl KHUCJIOTHI KaK IPEICTABUTENM BBICIINX KapOOHOBBIX
KUCIIOT. Mbl1a KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE ICHCTBHE.

Cnoxuple 3¢QUPHl KakK IPOWU3BOJHBIE KapOOHOBBIX KHCIOT. [uaponus
cioxHbIX 2¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xxupoB. buonornueckas
pOJIb KUPOB.
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VrineBoapl: cocraB, KilacCU(pUKAIUSA  YrieBojoB  (MOHO-, JA- |
noiucaxapuasl). ['Moko3a — nmpocTermii MOHOcaxapu/i: OCOOEHHOCTU CTPOECHUSI
MOJICKYJIbI, (U3HYSCKHEe ¢ XUMHYSCKHE CBOUMCTBA (B3aUMOJCHCTBHE C
runpokcuaom memu(ll), okucnenne ammmayHbIM pacTBOpoMm okcuzaa cepebpa(l),
BOCCTAaHOBJICHHUE, OPOKEHUE TIIFOKO3bl), HaXOXXJICHHWE B NpPUPOJE, NMPUMEHCHUE,
ouosiornyeckas posib. Dorocunres. @pyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u uemnroso3a Kak npupoaHbie noauMepbl. CTpoeHHEe Kpaxmalia U
nesuTroa03bl.  du3nMueckue MW XUMHYECKHE CBOMCTBA Kpaxmajia (THIAPOJIN3,
KauyeCTBEHHAs peaKlHs C UOJIOM).

OKCnepUMEHTAIbHbIE METOAbl HM3Yy4YC€HUS BEIIECTB M WX IIPEBpAIICHUI:
NpoBeJAeHUEe, HAOJIOJEHUE M OIMCAHUE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHUE
COUPTOB, KAUYECTBEHHBIC PEAKIIUM OJHOATOMHBIX CHUPTOB (OKHUCICHHUE 3TaHOJa
okcugoM Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICMCTBUE TJIMLIEPHUHA C
ruapokcuaoMm meau(Il)), anpaernaoB (OKHUCIIEHME aMMHAYHbIM PACTBOPOM OKCHIA
cepebpa(l) m runpokcumom wmenu(ll), B3ammozeiicTBHE Kpaxmanaa C HOIOM),
MPOBEJACHUE MPAKTUYECKOM pabOThI: CBOMCTBAa pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérubie 3agaun.

BbrluncieHuss mo ypaBHEHHIO XHMHYECKOM peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIU MPOAYKTOB PEAKIIUH).

A3oTconepxalye OpraHuuecKue COeTMHEHMUSI.

AMWHOKHCIIOTHI Kak aM(pOTEpPHBIC OpraHWYeCKUue coenauHeHus. Dusndeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha Mpumepe TiuiuHa). buomoruueckoe
3HAYE€HUE aMUHOKHUCIOT. [lenTuasl.

benku kak mnpupoaHble BBICOKOMOJEKYJsipHble coenuHeHnus. llepBuunas,
BTOpUYHAsT W TPETUYHAs CTPYKTypa O€nkoB. XHWMHUYECKHE CBOWCTBA OEIIKOB:
TUIPOJIU3, JICHATYpallusl, KaUeCTBEHHBIC PEaKIIU Ha OCIKU.

OKCHEepUMEHTAIbHbIE METOAbl M3YyYEHUS BEIIECTB M HUX IIPEBPAILCHUIL:
HaOII0JICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JIeHATypalus OeJIKOB Mpu
HarpeBaHUU, IIBETHBIC pEaKIIUU OCIIKOB.

BbicokomMoliekyJisipHbIe cCOeTUHEHUS

OCHOBHBIE MOHSITHUSI XUMHUHM BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTENCHb MOJIUMEPHU3ALINU, CPEIHSS MOJICKYJIsIpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALUS U TOJIUKOHICHCAIIHSI.

OKCHepUMEHTalbHbIE METOAbl HM3YyUYEHUSI BEIIECTB M HUX IIPEBPAILCHUIL:
O3HAKOMJICHHUE ¢ 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeIMeTHBIC CBS3H.
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Peanuzanust MeXXIpPEIMETHBIX CBSI3CH MPH M3YyYCHUHU OPraHUYCCKON XMMUU B
10 xJyacce OCyHIECTBISICTCS 4Yepe3 HCIOJIB30BaHHE KaK OOIIMX EeCTECTBEHHO-
HAayYHBIX TIOHSITUW, TaK U TOHSTHH, SBISFOIIUXCS CUCTEMHBIMH ISl OTASIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mre ecTeCTBEHHO-HAaYYHbBIC TTIOHSTHS: SIBJICHHUE, HAYYHBIH (PaKT, rUIoTe3a,
3aKOH, TEOpHsl, aHAIU3, CHHTE3, KIIaCCU(UKAIIUS, MEPHOIAYHOCTh, HAOIIO/ICHHE,
HU3MEpEHHUE, DIKCIICPUMEHT, MOJCIIHPOBAHHE.

dusuka: wMarTepusi, DJHEpPrHs, Macca, aroM, OJJIEKTPOH, MOJICKYyJa,
DHEPreTHYECKU ypOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (U3NUCCKHE BETUYMHBI U CAMHUIIBI UX U3MCPCHUSI.

Buosnorusi: kierka, opraHm3M, Oumocdepa, oOMEH BEIIECTB B OpraHH3Me,
doTocuHTE3, OWOJOTMYCCKH AaKTHUBHBIC BellecTBa (OCJKH, YTIICBOABI, JKHPBHIL,
(hepmMeHTHI).

I['eorpadwusi: MuHepalbl, TOPHBIE TOPOJIBI, MOJIE3HBIE MCKOIIAeMbIE, TOILIHUBO,
pecCypCBhl.

TexXHOJIOTHs: MHIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO IMHUTAHUS,
MOIOIIIME CPEICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE IMperapaThl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMUA

TeopernyecKkue OCHOBbI XUMHH

XuMuueckuii a31emMeHT. AToMm. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000JI0uKa. DHEPreTUUYecKue ypoBHU, MOAYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-
arieMeHTbl. OCOOEHHOCTH paclpeieseHUs] 3JIEKTPOHOB MO OpOUTaJIsIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHASI KOH(PUTYpaALIUs aTOMOB.

Ilepnonnuecknii 3akoH u Ilepuoanueckas cucremMa XUMHUUYECKUX 3JIEMEHTOB
J. . MenneneeBa. CBsizp nepuoguueckoro 3akoHa u Ilepuoamyueckoil cucteMsbl
XUMH4ecKkux sinemMeHToB [I. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHMUsI CBOWCTB XHUMHUYECKHX DIJIEMEHTOB U
00pa3yeMbIX HMMH NPOCTBHIX M CJIOXHBIX BEIIECTB MO TpyIIaM U IEepHOJaM.
3HayeHUEe NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHMMHYECKasi CBsI3b. BuIbl XHMMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJIsIpHAsi WM MOJIsIpHasi, UOHHAsS, MeTajuindeckas). MexaHU3Mbl
00pa3oBaHUsI KOBAJIEHTHOW XHMMHUYECKOW CBA3M (OOMEHHBII HW  JIOHOPHO-
akuenTopHelii). Bomoponnas cBsA3b. BaneHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenp okuciaeHus. MoHbl: KAaTHOHBI U aHUOHBI.
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BemecTtBa MOJIEKYJISIpHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHsS.  3aKOH
IOCTOSIHCTBA COCTaBa BeLIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAINYECKON PEIIETKH.

ITonsitue o pucnepcHbIX cucTemMax. VICTUHHBIE M KOJJIOUJHBIE PAaCTBOPBHI.
MaccoBasi 10J1s1 BEIIECTBA B pacTBOPE.

Knaccudukamus HEOPraHUYECKUX COCIHECHU M. Howmenxknarypa
HEOPraHMYECKUX BEILIECTB. ['€HeTHUYecKas CBsSI3b HEOPraHMYECKUX BEIIECTB,
NPUHAJIS)KAIIMX K Pa3INYHBIM KJIacCaM.

Xumuueckasi  peakuus.  Kiaccuukamuss  XUMHYECKMX — peakUuil B
HEOPraHMYEeCKOM M OpPraHMYeCKOM XUMHHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U NPEBPAILEHUS YHEPTUU IPU XUMHUUYECKUX PEaKLIUX.

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IN4HbIX (akTopoB. OOpaTuMbIe
peakuuu. XuMHYecKoe paBHoBecHe. MakToOpbl, BIMAIOIME HAa COCTOSHUE
xumMu4deckoro pasHosecus. [Ipuanun Jle [HlaTense.

OnekTponutudeckas auccoruanus. CuiabHbIe U ciaadbie 35ekTpoauThl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCJIAs, HEUTpAJIbHASA, IIEJIOYHAs.

OKUCINTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHMs BEIIECTB M HUX IPEBpPALLCHUM:
neMoHctpauus tabnui «llepuoauyeckas cucrema xuMudyeckux ’nementoB J. U.
MeHnpeneeBay, U3ydeHHE MOJEJEH KPUCTAUIMUYECKHUX pPEIETOK, HaOIIoAeHue U
ONMMCAaHUE NEMOHCTPALIMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3yIoKEHUE MEPOKCHUIA
BOJOPOJIa B NPUCYTCTBUHU KaTajanu3aTopa, ONpPeAeSICHUE CPeabl pAaCTBOPOB BEIIECTB
C TOMOIIBIO YHHBEPCAJTBHOTO WHAMKATOpa, peakIud HWOHHOrO OOMEHa),
MPOBEJICHUE TTPAKTHYECKON paboThl «BiusiHue pa3nudyHbIX (aKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKLIUMN.

Pacuérubie 3agaun.

Pacu€Trel 110 ypaBHEHHMSIM XMMMYECKMX pEakUuid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, pacU€Thl C MCIOJIB30BAHUEM IIOHSATHUS «MaccoBas
J10J151 BELLIECTBAY.

Heopranunveckasi Xumusi

Hemerannel. Ilonoxxenme HemertaiuioB B llepuoanyeckoi  cucreme
xuMu4deckux syeMeHToB [[. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
PU3NYECKUE CBOMCTBA HEMETAJIOB. AJUIOTPOIIMS HEMETAUIOB (HAa MpuUMeEpe
KHCJI0poa, cephl, ¢hocdopa 1 yriiepoaa).

XWMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJUIOB (TaJOTeHOB, CEphI, a30Ta,
dbochopa, yrmepoma W KpEeMHHs)) U UX  COeAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUM).

IIpuMeHeHne Ba)KHENIINX HEMETAIIOB U UX COCAUHEHUN.
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Mertaiuiel. Ilonoxenue meramioB B llepuonmueckonl cucreMe XHMMHYECKHAX
sanemenToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOEHMS SJIEKTPOHHBIX O000JIOUEK
aToMOB MeTayuioB. O0mmue ¢usmyeckne cBoiicTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKUHN psiJl HANPS)KEHUH METajIoB.

XWMHUYECKHEe CBOWCTBAa BAXKHEHUIIMX METAJUIOB (HATpWi, Kajuii, KaJabIWM,
MarHui, aTlOMUHHUHN, [TUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIUHCHUM.

O6mue criocoObl moimy4yeHusi meramwioB. [IpumeneHne MeTtayioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUsI BEIIECTB M UX IMPEBpPaILCHUI:
W3ydeHUE KOJUJICKIMH «MeTajuibl U CIUIaBbl», 00pa3ll0OB HEMETAJJIOB, PEIICHUE
AKCHEPUMEHTAIbHBIX 3aJay, HaOJIOJICHHWE M OIMCAHUE JAEMOHCTPALMOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THMAPOKCHUAA AJIFOMUHUS C pPacTBOPpaAMH
KHCJIOT U IIEJI0Uel, KaUeCTBEHHbIE PEAaKLIMU HAa KATUOHBI METAJIJIOB).

PacuétHbie 3anaum.

Pacuérer mMaccel BemiecTBa M 0O0bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYAacCTBYIOIIUX B PEaKIMHU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTUYECTBA BEIISCTBA) MPOJIYKTOB PEAKIIMHU, €CIU OJIHO
13 BEIIECTB UMEET IIPUMECH.

XuMuA ¥ KU3Hb

Ponp xumum B oOecrneuyeHUH 3KOJIOTMYECKOM, YHEPreTUYECKON M MUILEBOM
0€30IMacCHOCTH, Pa3BUTUM MeIUUHHBL. [loHATHE O HaydHBIX METOJaxX ITO3HAHUS
BEILIECTB U XUMHUUYECKUX PEaKLIUH.

IIpencraBmerus 00 OOmMX HAyYHBIX MPUHIMUIIAX ITPOMBIILICHHOTO
MOJIy4YEHMsI BaXKHEHIIINX BEIIECTB.

YenioBeK B MHpPE BELIECTB M MaTEPUAIOB: BaXKHEUIIIME CTPOUTEIIbHbIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMmHKa,
MaTepHaJIbl Ul 3JEKTPOHUKHM, HaHOMAaTepHUalibl, OPraHUYECKHUE U MHUHEpPaJIbHBIC
yIoOpeHusi.

XUMHUS M 300pOBbE YEJIOBEKAa: MpaBUIa MCHOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, npaBuia 0€30MaCHOTO HCIIOJIB30BAHUS NTPENapaToB ObBITOBON XUMHUU
B IIOBCETHEBHOU KU3HM.

MexnpeaMeTHBIE CBA3H.

Peamu3amus  MeXNpeAMETHBIX  CBSI3€d TpM  W3yYCHHM  OOmed U
HEOpraHM4ecKoi XuMuu B 11 Kiacce OCyIIECTBIISIETCA Yepe3 MCIIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAyYHBIX TIIOHSATHH, TaK ¢ IIOHSITHUM, SBISIOIINXCS
CHUCTEMHBIMU ISl OTJIEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE€ MOHSTHS: Hay4dHbIM (akT, rumoresa, 3aKOH,
Teopusl, aHaJIU3, CHUHTE3, KJaccuduUKalus, MNepUOJUYHOCTh, HaOJII0JIEHNUE,
AKCIIEPUMEHT, MOAEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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dusuka: MaTepus, SHEPTHUs, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOTI, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPIeTHUCCKHUU YPOBEHB, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIICCTBA, (PU3MYCCKHUE BEITUYHHBI U SJIMHUIIBI WX
U3MEpPEHUSs, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKocucTtema, Oumocdepa, MakKpo- U
MHKPO3JICMECHTBI, BATAMHUHBI, OOMCH BEIIICCTB B OpraHU3ME.

['eorpadus: MuHEpaabl, TOPHBIC MOPOJIBI, TTOJIE3HBIC UCKOTIAEMbIS, TOILIHUBO,
pecypchl.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIIUICHHOCTh, METaJUTypPTHs, MPOU3BOJACTBO
CTPOUTEIBbHBIX MaTEPHUAIOB, CEIbCKOXO3SWCTBEHHOE IIPOU3BOJICTBO, MHIIICBAs
MPOMBIIIUICHHOCTh,  (hapMalleBTUYECKasi  MMPOMBIIUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYCCKUX IMpernaparoB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS TPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMEBI 11O XUMHWU
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O ObPA3OBAHUWAA

JIMHHOCTHBIE PE3VYJIBTATHBI

®I'OC COO ycranaBaumBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHS
00y4JalIUMHUCS TIPOrpaMM CpEeAHEro oOmero ooOpa3oBaHusl (JTUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-mMeToaudeckoil OCHOBOM 1A
pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IMPOTrPpaMM CpEIHEro oOIero
00pa3oBaHUsl SIBISIETCS CUCTEMHO-/IESITEIIbHOCTHBINA MOAXO0.

B cooTBeTCTBHUM € CHCTEMHO-AEITEIILHOCTHBIM IIOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUs IpeaMera «XHMHS» Ha yPOBHE CPEIHETO
o0111ero o6pa3oBaHus BbIACICHBI CIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCI POCCHUMCKON TpakJaHCKOW HWASHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYME MOTHUBAIIMU K O0yYEHHIO;

[IeJICHANIPABIICHHOE Pa3BUTHE BHYTPECHHHUX yOEKJICHWH JTUYHOCTH HAa OCHOBE
KJIIOUYEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAULINK 0a30BOIl HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIMXCS PYKOBOJCTBOBAaThCSI B CBOEH
JIeSITEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, MNPUCYIIMMHU I[E€ITOCTHOMU
CHCTEME XHMHUUYECKOTo 00pa30BaHuUs;

HaJIMYUE MPaBOCO3HAHUS SKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH
LIEJIU ¥ CTPOUTD )KU3HEHHBIC MJIaHBL.

JIMYHOCTHBIE PE3yJIbTATBl OCBOCHUsSI NpeaMETa «XUMUS» HOCTUTAlOTCA B
€IMHCTBE Y4Ye€OHOW W BOCIUTATEIbHOM MEATEIIBHOCTH B COOTBETCTBHUHM C
TYMAaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH
U WAeajaMy POCCHHCKOrO TPaKTAHCKOTO OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM Y TIpaBWJIaMHA  TIOBEJACHHS,  CIIOCOOCTBYIOIIMMH  MpoIeccam
CaMONO3HAHUs, CAaMOPA3BUTHsI M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
0o0yJaromnmxcsi.

JIngyHOCTHBIE pe3ynbTaTbl OCBOEHUSA IMpeaMeTa «XHUMHSD»  OTPa)KaroT
cOpMHUPOBAHHOCTH OIbITA IMO3HABATEJIbHOW M MPAKTUYECKOU JESITEIbHOCTU
00yYaromuxcsi N0 peaju3aliy IMPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTH:

1) rpaaaHCKOro BOCIMTAHMSA:

OCO3HAHUS O0YYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpPaB U 0053aHHOCTEH,
YBaXKEHMS K 3aKOHY U PaBOIOPSIIKY;

MPEACTABJICHU O COLMAJIbHBIX HOpPMAax M MpaBWIaX MEXIJIMYHOCTHBIX
OTHOIICHUHN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKON MACSITEIIBHOCTH IIPH CO3/IaHUH
Y4EeOHBIX TMPOCKTOB, PEIICHUH YYEOHBIX W IMMO3HABATEIbHBIX 3aJ1a4, BBITTOJTHCHUH
XUMHYSCKUX dKCTICPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPCHUsI, JIOTHKY H
apryMeHTHI JIPYTHUX TIPH aHAJN3€ PA3IUYHBIX BHUJIOB YUEOHOU JNESITEIILHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHUSA:

IICHHOCTHOT'O OTHOIICHHS K WCTOPUYECKOMY ¢ HAy4YHOMY HACJICIHIO
OTEYECTBEHHON XUMHUMU;

YBaXXCHHUs K TIPOILIECCY TBOpYECTBA B OOJIACTH TEOPUU M MNPAKTUUECKOTO
MMPUMCHEHHSI XWUMHH, OCO3HAHHUS TOT'O, YTO JOCTHIXKCHHS HAyKH €CTh pPE3yibTaT
JUTMTCIIbHBIX ~ HAOJIFOJICHUH, KPOIOTIMBBIX  AKCHEPHUMEHTAIbHBIX  ITOMCKOB,
IMOCTOSTHHOTO TPYyJla YYEHBIX U MPAKTUKOB;

WHTEpECca W TI03HABATCIBHBIX MOTHBOB B TIOJIYYECHHHW U IIOCJICIYIOIIEM
aHanu3e MHPpOpPMAIMK O MEPEAOBBIX JTOCTHKCHUSIX COBPEMEHHOU OTEYECTBECHHOM
XUMHU,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

HPaBCTBCHHOI'O CO3HAHUSI, STUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAllMH, CBSI3aHHBIC C XUMUYCCKUMH SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEACHHUE M MOCTYIKA CBOHMX TOBApHIICH C
MMO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE MOCIICACTBHN 3THUX
MTOCTYIIKOB;

4) popMHUpPOBaHUSA KYJbTYPbI 310POBbSI:

IMOHWMAaHUsI IIEHHOCTEeW 3J0pOBOTO ®W Oe3ormacHoro obpasza IKHU3HHU,
HEOOXOJIMMOCTHA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECCKOMY 3JI0POBBIO;

coOmroieHus TIpaBWJI Oe30macHOro oOpallleHHWsi C BelleCTBaMU B OBITY,
TMOBCETHEBHOM KU3HU U B TPYJIOBOH JIECSITEIIbHOCTH;

IMOHWMAaHUSI IIEHHOCTH MpPaBWJI HMHIWUBUAYAIBHOTO H  KOJUICKTUBHOTO
0Ee30ITaCHOTO TTOBEJICHHS B CUTYAIUSIX, YTPOXKAKOIIHNX 3J0POBBIO U YKU3HU JIFOJICH;

OCO3HAHMS TOCJICACTBUN W HEIPHUATHS BPEIHBIX MPUBBIYCK (YyHOTpPEOSICHUS
aJIKOTOJIsI, HAPKOTHUKOB, KypPEHUS);

5) Tpy10BOIr0 BOCIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIeNOBaTEIIHLCKOU
JICSITeIbHOCTH,  OOIIIECTBEHHO  TOJIC3HOH, TBOPYECKOW W  JPYrHX BHIAX
JIEATEIBLHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4YaCTHE B PCIICHUH IPAKTHYCCKUX 3ajad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);
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WHTEepeca K MPAKTHYCCKOMY M3YYCHHUIO Mpodeccuii pa3IndHOro pojia, B TOM
4HCIie HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN MO XUMUU;

YBaXXEHUS K TPYLY, JIOJISIM TpyJda U pe3yabTaraM TPYAOBOU AESTEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAWBUIYAJTbHOW TPACKTOPUH
oOpazoBanHusi, Oynayiieil mpodeccnu W pealm3aluu COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, UHTEPECOB U
norpeOHOCTEH 00IIIeCcTBA;

6) 3K0JIOTHYE€CKOI0 BOCIIMTAHMS:

9KOJIOTHUYECKHU I€JIECOOO0PA3HOr0 OTHOIIEHHUS K TIPUPOJEC, KaK HCTOYHHUKY
CYIIECTBOBAHUS )KU3HU Ha 3eMIIE;

MOHUMAaHUs TJIOOAJLHOIO XapaKTepa OJKOJIOTHUYECKUX MpolsieM, BIUSHUSA
AKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE NPUPOJHOU U COLTMAITBHOM CPEbl;

OCO3HAHHUsI HEOOXOAWMOCTH MCHOIb30BaHUS JOCTIKCHUNW XUMUH  JUJTS
pelIeHus BOIIPOCOB PAllMOHAJILHOTO MPUPOAOIOIb30BaAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUM, MNPHUHOCSIIIMX BpPEI  OKpPYKarOIIEH
MPUPOJIHON Ccpelie, YMEHHUsI MPOTHO3UPOBATh HEOIArONMPHUSITHBIE IKOJIOTHUYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX J€HCTBUM U NIPEIOTBPAIATh UX;

HaJIMYHWsl PA3BUTOrO 3KOJOTMYECKOI0 MBILLUIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
onbITa JIESITEIbHOCTH AKOJIOTUYECKOHU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCSI UMM B TI03HABATEIILHOW, KOMMYHUKATUBHOW WM COIIUAJILHOM
MPaKTUKE, CHOOCOOHOCTH MW YMEHUS AaKTUBHO IIPOTHUBOCTOSITH HJICOJIOTHU
xemopobnu;

7) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

c(OPMUPOBAHHOCTA MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MMOHWMAaHUs CHeNuPUKA XUMHU KaK HayKd, OCO3HaHUs €€ poJil B
dbopMHUpOBaHUN PAIUOHAIIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHU 00 OKPYKAIOIIEeM MHUpPE KaK O €IMHCTBE MPUPOILI U YEJIOBEKa, B
MO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEM W pEeIIeHUH MNpoOJieM COXpaHeHUs
MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHH JUII COBPEMEHHOM
HIUBWIN3AIUU: B €€ TyYMaHUCTHYECKOM HAIPaBICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOHW 0a3bl MaTEPUATBFHOUN KYJIBTYPHI, PEIICHUHU TI100aIbHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS YEJIIOBEYECTBA — CHIPHEBOU, DHEPreTUYECKOM, MUILEBOU U
AKOJIOTUYECKOW O€30TacHOCTH, B Pa3BUTUH MEIUIIMHBI, OOCCIICUYCHUH YCIOBUU
YCHEIIHOTO TpyJla ¢ DKOJOTHYECKH KOMQPOPTHONW IKHU3HU KaXKJAOTO UJIEHA
o0111ecTBa;

€CTECTBEHHO-HAY4YHOU T'pPAaMOTHOCTH: NOHUMAaHUS CYLIHOCTA METOJIOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
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MoJIydaeMble 3HaHUS JJIs1 aHaJIu3a U OOBSACHEHUS SIBJICHUN OKPYKAIOIIETo MUpa U
MNPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS J1eJaTh OOOCHOBAHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAyYHBIX (PAKTOB ¢ WMECIONIUXCS JAaHHBIX C MENbI0 ITOJyYCHUS
JIOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XUMHYECKUE 3HAHUS IS
peuieHus po0JIeM B pealbHbIX )KU3HEHHBIX CUTYallHsIX;

MHTEpECca K NO3HAHUIO U UCCIIEN0BATEIIbCKON AESITEIbHOCTH;

FOTOBHOCTHU U  CHOCOOHOCTM K  HEINPEpPBIBHOMY OOpa3oBaHUIO U
caMooOpa30BaHUIO, K AaKTHBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM IO XUMUHM B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TpyJla B Pa3IMYHBIX chepax mpodecCHOHATBLHON
JIeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHHS y4eOHOTO IMpenMera «XHMUs» Ha
YPOBHE CpeIaHETo 00I11eT0o 00pa3oBaHUs BKIFOYAIOT:

3HAYMMBbIE in dhopMupoBaHUs MHPOBO33pECHUS 00yJarommuxcst
MEXXIUCIIUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIICHAYYHbIC TTOHSITHS, OTpPa’Karolre
[IEJIOCTHOCTh HAy4YHOW KApPTUHBI MHpa W CHCHU(PUKY METOJOB ITO3HAHUS,
HCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, SHEPTHUs, SBJICHUE,
MPOILIECC, CUCTEMA, HAY4HBIN (haKT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBAaHNE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCcaJbHbIE y4yeOHbIC ASUCTBHS (ITO3HABATEIbHBIE, KOMMYHHUKAaTUBHBIC,

PETYJISITUBHBIE), obecrneynBaroIe dhopmupoBanue (yHKIIMOHATBEHOM
IPaMOTHOCTH M COIIMAIIBHON KOMIIETEHIIUN 00yJarOmINXCsl;
CNOCOOHOCTh oOyyJaromumxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTHHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCalbHbIC yueOHbIC
JICUCTBUS B O3HABATEILHON U COIUAJILHON MPAKTHKE.

MeTtanpeaMeTHbIE pPE3yJabTaThl OTPaXXaroT OBJAJACHUE YHUBEPCATbHBIMHU
y4eOHBIMHU  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH UM  PEryJISITUBHBIMH
JICUCTBUSIMH.

OBJianenue YHHUBEPCAJIbLHBIMHA Y4eOHBIMU No3HABaTeJIbHbBIMHU
NeCTBUSIMU:

1) 6a3oBbIe JIOTMYECKHUE TeHCTBUA:

CaMOCTOATENIFHO  (OpMYyIHMpOBaTh U aKTyaJIM3UpPOBaTh  Ipobiiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENITh LEIU AESITEIbHOCTH, 3aJaBasi MHapaMeTpbl U KpPUTEPUH HX
JIOCTHKEHUSI, COOTHOCHUTH PE3YyJIbTAThI JCATEILHOCTH C TIOCTABJICHHBIMH IIEIISIMU;

HCITOJIb30BaTh TP OCBOCHUM 3HAHUU TPUEMBI JTOTUYECKOTO MBIIMIICHUS —
BBIJICJIATh XapaKTEepHbIE MPU3HAKU TIOHATUN W yCTAaHABIUBATh UX B3aHMOCBS3b,
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HCTIOJIb30BAaTh COOTBETCTBYIOIIHNE TTOHITHS 11 OOBSICHEHUS OTIICNIBHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHWS W KPUTEPUU JJI KiIaCCH(UKAIIMM BEIIECTB H
XUMHUYECKUX PEAKIIIA;

yCTaHaBIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3M MEXIY HM3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXKICHHUs (MHIYKTHUBHBIC, JE€HyKTHUBHBIC, IIO
aHAJIOTHH), BBIABIISITH 3aKOHOMEPHOCTH M MNPOTUBOPEYHS B pacCMaTpUBAEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHMUSI,

MIPUMEHSTHh B MIPOIIECCe MO3HAHMS, HCIIOJIb3YEeMbIle B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIC) MOJEIIH, TPEOOPA30BHIBATH MOJICILHBIC TIPEJICTABICHUS — XUMHUYCCKHUH
3HaK (CMMBOJI) DJJIEMEHTAa, XHMHYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peakuMu — MOpu pPEHIeHWH Y4YeOHBIX TO3HABATEIBFHBIX W MPAKTUYECKHUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS TSI BBISBICHUS XapaKTEPHBIX
MMPU3HAKOB U3YYa€MBbIX BEIIECTB U XUMHUYECKHX PEAKIIUU.

2) 6a3oBbI€e UCCJIEeI0BATEIbCKHUE AeliCTBUA:

BJIQJIETh OCHOBAaMH METOJOB HAYYHOT'O TIO3HAHMSI BEIIECTB M XUMHUUYECKHUX
peaKiuii;

(bopMynpoBaTh LIEIU U 3aJla4l UCCIIEOBAHUS, UCIIOJIb30BaTh NOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MMO3HAHUSI U OCHOBBI JJI1 (POPMHPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BIIAJICTh HABBIKAMH CaMOCTOSTEIBHOTO TUJIAHUPOBAHUS W TMPOBEICHUS
YUYCHUYECKHX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIIOAATh 32 XOJIOM
MpOIIECCa, CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 pPe3ysbTar, (GopmMyIupoBaTh
00001IeHsT U BBIBOJBI OTHOCUTEIHLHO JOCTOBEPHOCTU PE3YIbTATOB HUCCIIEIOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTYET O MPOJICIIaHHON paboTe;

NpUOOpeTaTh OIBIT YYEHHUYECKON HCCIEeNOBATEIILCKOM ¢ IPOEKTHOM
JIESITeIIbHOCTH, TPOSIBIISIT CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJILHOMY
MMOWCKY METOJOB pEIICHUsS TMPaKTUYECKUX 3ajlad, TMPUMCHEHHIO Pa3IUYHbIX
METOJOB MO3HAHHSI.

3) pabora ¢ nHpopmanue:

OPUEHTHUPOBATHCS B PAa3INYHBIX HCTOYHMKAX uWH(opMauuu (HAYy4IHO-
MOMyJISIpHAsT JIMTEpaTypa XUMHYECKOTO COACPKAHUS, CIPaBOYHBIE ITOCOOUS,
pecypcel HTepHeTa), aHaIM3UpOBaTh MH(POPMAIIMIO PA3TUYHBIX BUAOB U (opM
MpECTaBJICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTD;
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(hopMynupOBaTh 3aMpPOChl U MPUMEHSITHh Pa3IMYHbIC METOJbI MPHU TOUCKE H
orOope wHOpMamMK, HEOOXOAMMOUN Ui BBINIOJHEHUS yYEOHBIX 3ajad
ONpenenEHHOrO TUIIA;

MpuoOpeTaTh OMNBIT HCHONB30BaHUS HWH(GOPMAIHMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpAaTh  ONTUMAIBHYIO  (opMy  IpeacTaBlICHUS
nadopMannu (cxeMsl, TpaduKu, JuarpaMMbl, TaOJIHUIIbI, PUCYHKHU U JPYTHE);

HCIOJIb30BAaTh HAY4YHBIN S3BIK B KaudecTBE CpelcTBa Ipu paboTre cC
XUMUYECKOW wWH(pOpMaIMe: NPUMEHITh MEXIpeaMeTHble ((HU3UYecKue u
MaTeMaTUYEeCKUe) 3HAKH U CUMBOJIBI, () OPMYJIbI, aOOpeBHATYPBI, HOMEHKJIATYPY;

HCTIOJIBL30BaTh W TPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIMYECKHE CpPEACTBa
HATJISIAHOCTH.

OBiaieHne YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU 1€l CTBUSIMHU:

3a71aBaTh BOMPOCHI MO CYIIECTBY OOCYKIae€MO# TeMBbI B XOJI€ Iuaiora W/vin
IHUCKYCCHUHM, BBICKA3bIBaTh HWJE€H, (POPMYJIHUPOBATH CBOM  MPEIIIOKCHUS
OTHOCUTEJILHO BBINIOJIHEHUS MPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IpPE3C€HTAllMeld pe3yJbTaTOB MO3HABATEJIbHOW NEsTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThI 0 MCCIIEIOBAaHHUIO CBOWCTB
M3y4aeMBbIX BEIIECTB, pealnu3aluyd y4eOHOro MpoeKTa U (GOPMYJIMPOBATH BHIBOJIBI
10 pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3UIIHI B
X0J1¢ 0OCYXISeHUsI 1 OOMEHA MHCHHSIMU.

OBiaieHNe YHUBEPCAJIbHBIMY PeryJasiTUBHBIMU 1€ CTBUSIMMU:

CaMOCTOSITETIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATEIBbHYIO
NIeSITeNIbHOCTh, Ompeaensiss €€ e W 3aJadyd, KOHTPOJIHMPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TIpejaraéMblii aJITOPUTM JIEHCTBUU TIpH
BBITIOJIHEHUU YUYEOHBIX ¢ HCCIEIOBATEIIbCKUX 3ajay, BbIOMpaTh Haubosee
3(ppexTuBHBI Ccnocod HMX pelmeHuss ¢ Y4YETOM IIOJIydY€HHUsI HOBBIX 3HAHHUH O
BEIIESCTBAX U XUMHUYSCKUX PEaKIUsIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH JIESITEIbHOCTH Ha OCHOBE CaMOaHAIN3a
Y CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTrHble pe3ynbTaTbl OCBOEHUSI Kypca «Opranudeckas XUMUS»
OTpa’KaroT:

cOPMUPOBAHHOCTh  IIPEACTABIICHHH O XHWMHWYECKOW  COCTAaBJISIOIICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MHUpA, pPOJIA XHUMHUM B MO3HAHUU SIBJICHUU
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npupoabl, B (GOPMHPOBAHWU MBIIUICHUS MW  KyJIbTYpbl JIMYHOCTH, €&
(bYHKIIMOHATLHOU TPaMOTHOCTH, HEOOXOAUMOM TS PEIICHUS MPAKTUUECKUX 3a7ad
M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOWICHHS K CBOEMY 3J0POBBIO W MPUPOIHOU
cpene;

BIIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHMUI, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATraroliue TMOHSATHUS (XMMHUYECKHH JJIEMEHT, aToM, OJJEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opMyiia (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJSIpHas
Macca, MOJISIpHBIM OOBEM, YIJEpOAHBIM CKeleT, (QyHKUMOHalIbHAs TpyIIa,
paauKal, u30Mepus, U30MEpPbI, TOMOJIOTHYECKUU psiZl, TOMOJIOTH, YTIJI€BOJIOPO/bI,
KHCJIOPOJ U a30TCOJEpKalllMe COEIMHEHUs, MOHOMED, MOJIUMEDP, CTPYKTypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMUS); TEOPUU U 3aKOHBI (TEOpHUsI CTPOCHUS
opranumueckux BemecTtB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHWYECKUH S3bIK XHUMHH; MHPOBO33PEHUECKHE 3HAHMUS,
Jie)KaliMe B OCHOBE MOHHMMAaHHMS NPUYUHHOCTH U CHUCTEMHOCTH XHWMHUYECKHX
SIBJICHUN, (DAKTOJIOTMYECKHE CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJIYYEHUH U
0e30IIacCHOM HCIIOJIb30BaHUM BaXXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JIeSITEIbHOCTH YEJIOBEKA;

cOopMHUPOBAHHOCTh YMEHUN BBISBIISATh XapaKTCPHBIC TPHU3HAKU TTOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOIIUE TMOHATHS MPU
OIMMCAHUU COCTaBA, CTPOCHHUS U MIPEBPALICHUN OPraHUYE€CKUX COSIMHEHUI;

copMHUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHYECKYIO CHMBOJIMKY TSI
COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOMN)
(bopMyn OpraHMYEeCKHX BEIIECTB H YPAaBHEHUH XHUMHYECKHX PEaKIINH,
M3rOTAaBIMBATh MOJIENM MOJIEKYJ OPTaHMYECKHMX BEIIECTB IS WIUTFOCTPALUHM HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

cpOopMHUPOBAHHOCTh YMEHHMH YCTaHABJIMBATh IPUHAJJICKHOCTh HM3YUYEHHBIX
OpPraHMYEeCKHX BEIIECTB MO HX COCTaBy MU CTPOCHUIO K OINpeAcIEHHOMY
KJIacCy/Tpynie COeOUHEHUM (YIJIEBOJOPOJbI, KHUCIOPOJA M a30TCOJEprKallne
COCIVMHEHUSI, BBICOKOMOJIECKYJISIDHbIE COEIUHEHUsI), JlaBaTb WM Ha3BaHUs IIO
cucrematudyecko HoMmeHkJatype (IUPAC), a Taxkke NpuUBOAUTH TpPUBHAJIbHBIE
Ha3BaHUS OTJEJIbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, IPONWJICH, AalleTHUJICH,
STHJICHTIINKOIb, TIWIEPUH, (EeHOod, (GOpMaIbIeTH, aleTalbJACTH, MypaBbHUHAS
KHUCJIOTa, yKCYyCHasl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBASI KUCIIOTA, TITIOKO3a,
(dbpyKTO3a, KpaxMai, eIi0103a, TJINIWH);

cpOopMHUPOBAHHOCTH YMEHHUSI OINPEACTATh BHJBI XUMHYECKOH CBSI3M B
OpPraHWYeCKHX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);
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copMHUPOBAHHOCTh YMEHHSI TIPUMEHSTH IIOJIOKEHHUSI TEOPHUH CTPOCHUS
opranndeckux BemiectB A. M. BytiiepoBa 1y 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS;, 3aKOH COXPAHEHHUSI MACCHI BEIIECTB;

cpopMHpPOBAaHHOCTH,  YMEHHH  XapaKTepH30BaThb  COCTaB, CTPOCHHE,
(u3nyeckrne M XUMHUYECKHE CBOWCTBA THUMUYHBIX NPEACTABUTEICH pPa3IMUHBIX
KJIAaCCOB OPTaHUYECKUX BelIeCTB (METaH, 3TaH, STHIEH, MPOMNWJICH, alleTHJIECH,
Oyraauen-1,3, merunOyraaueH-1,3, O€H30J, METaHOJ, 3TaHOJ, ITUJICHIJIMKOJb,
IJIMLEPUH, (PEHOJI, aleTalblerusl, MypaBbuHasl U YKCYCHasl KHUCJIOTBI, IJIIOKO3a,
KpaxMaJl, [IeJUTF0JI03a, aMUHOYKCYCHAsl KHUCIJIOTa), HILUTFOCTPUPOBATh TE€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUi C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

copMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKH YTIICBOJOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIA Ta3, Yrojab), CIHOCOOBI WX TIEpPepadOTKU U
MMPAKTHYECKOE MPUMEHECHUE MPOIYKTOB MTepPepadOTKH;

cpopMHUPOBAHHOCTH YMEHUU MPOBOAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTA
peakiuu MO HU3BECTHBIM Macce, OObEMY, KOJIHWYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB WJIM IIPOSYKTOB PEAKIMHN);

copMHUPOBAaHHOCTh YMEHUM BIIAJIETh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHMWS, UCTIOIB3yEMbIX B XUMHUU MPU U3YyUYCHUH BEIISCTB U
XAMHWYECKHUX SIBIICHUN (HAOII0EHHUE, M3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE),
HCTIOIB30BaTh CHUCTEMHBIC XHMWYECKHUE 3HAHWUS [UIS TIPUHATHS PEHICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalMsX, CBS3aHHBIX C BEIIECTBAMH H HUX
MIPUMEHEHHEM;

cpopMHUPOBAHHOCTh YMEHHUH COOJIOAATh MPaBUjla MOJb30BAHUS XUMHUYECKOU
MOCYyZIOl W JIa0OpaTOpHBIM OOOPYJAOBAaHMEM, a TaKXKe MpaBuWiia OOpaIieHus ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKLMSIMH IO BBIITOJHEHUIO J1a0OPaTOPHBIX
XMMHUYECKHUX ONBITOB;

copMHUPOBAaHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJIHITh XUMHYSCKUI
AKCIIEPUMEHT (MPEBPAIISHHSI OPTaHUYSCKUX BEIIECTB IPU HAarpEeBaHHU, IMOJTyUYCHUE
STWJIEHAa W U3YyYEHHE €ro CBOWMCTB, KAa4YE€CTBEHHBIC pPEAKIUH OPraHuYECKHUX
BEILECTB, JI€HAaTypalus OEJIKOB INpPU HarpeBaHUU, LIBETHBIC pPEaKIMU OEJIKOB) B
COOTBETCTBHM C TMpaBWJIaMH TEXHUKH OE30MAaCHOCTH TIpH OOpameHun ¢
BEIIECTBAMU U JIAOOPATOPHBIM OOOPYAOBAHWEM, NPEACTABIATH PE3YJIHTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3ammcu ypaBHEHHH COOTBETCTBYIOIINX
peakuii 1 (GOpMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(pOopMHUPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIM3UPOBATH XUMHYECKYIO
vHGOpMaLIMIO, IMOJy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpelicTBA MacCOBOH
uHdopmannu, MHTEpHET U ApYTrUx);
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cOpPMUPOBAHHOCTh  YMEHHHM  COOJIFOJaTh  NpaBWIa  DKOJOTHYECKHU
IIEJIeCOO0Pa3HOrO TIOBEJICHUSI B OBITY W TPYJIOBOU JCSITECIBHOCTH B IIEJSAX
COXpPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAKOWIEH NPUPOJHON Cpelbl, OCO3HABATh
ONACHOCTh BO3JCUCTBUSI Ha >XHUBBIE OPTaHU3MBbl OINPEACIEHHBIX OPraHUYECKUX
BEIIECTB, TMOHUMAasi cMbIch mokasartens [IJIK, mosicHAT, Ha mpuMepax CrocOoObI
YMEHBIICHUSI W MNOPEAOTBpAIlCHUSI HUX BPEJHOTO BO3JEHUCTBHUS Ha OpPraHu3M
YEeJI0BEKa;

JUTsT OOy4YarolMUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUU;

JUISL CJETBIX W CIAa0OBUAANIUX OOYYarOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO CHUCTeMy 0Oo3HadYeHui JI. bpalyis s 3armucu XUMHYISCKUX

dhopmy.
11 KJIACC

IIpenmernbie pel3ynbTaThl OCBOEHUsI Kypca «OOlmas W HeopraHudeckas
XUMUS» OTPAXKaIOT:

cpopMHUPOBAHHOCTH  TIPEACTABICHHUH: O XHUMHYECKOH  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHbl MHpa, POJM XUMHUH B IIO3HAHUM SBJIICHUN
npupoabl, B (QOPMHUPOBAHUK MBIINUICHUS W  KyJIbTYphl JIMYHOCTH, €&
(yHKUIMOHAITBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEIICHHUs IPAaKTUUYECKUX 3a7a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAIONIAE MOHSITHS (XUMHUYECKHUH DJIEMEHT, aTOM, H30TOI, S-, p-, d-
DJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJICKYJia, MOJIb, MOJISIDHBII OO0BEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTEICHb OKHCJICHUS, XMMHUYECKas CBS3b
(koBaJyIeHTHAs, MOHHAsI, METAJUTUYECKasi, BOJOPOJIHAS ), KPUCTAIUTMYSCKAsT PEIIETKa,
TUNBl ~ XUMMYECKUX  pEaKUuil, pacTBOp, DJICKTPOJIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKASL JUCCOLMalMsl, OKHUCIHUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMUYECKON peaKkluyd, XUMHUYECKOE€ PaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
AJIEKTPOJIMTHUYECKON JUCccoIUaliu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIECTB, 3aKOH COXPAaHEHUsS] U MPEBpPAICHUS YHEPTUU
MNpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIUYECKUM SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIlMEe B OCHOBE IOHUMAaHUS TPUUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKHUX SIBJICHHUH, (PaKTOJIOTHUECKHUE CBEJICHHUS O CBOWCTBAaX,
COCTaBe, MOJIy4YeHUN U 0€30MaCHOM HCITOJIb30BAaHUN BAKHEUIITNX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKON ASATEIIHHOCTH YEJI0OBEKa;

Crpanuua 22 ns 41



copMHUPOBAaHHOCTh YMEHUU BBISBIISATh XapaKTePHBIE TMPHU3HAKU ITOHSITHIA,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIHUE IMOHATHUS INPU
OINMCAHUU HEOPraHMYECKUX BEIIECTB U UX MPEBPALCHUN;

cpopMHUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHYECKYIO CHMBOJIMKY TSI
cocrtaBiieHUsT (OPMyN  BEMIECTB W  YPAaBHEHUUW XHMHUYECKUX  PEAKIINH,
cucrematndeckyto HomeHkiIatypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblii ras3, yrJeKHUCHbIH ra3, aMMHak, raméHas
W3BECTb, HETalI€Hasi U3BECTh, MUThEBAs CO/ia, IUPUT U JIpYTHE);

c(pOpMHUPOBAHHOCTh YMEHUN OMNPEENISTh BAJIECHTHOCTh U CTENIEHb OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOB B COEJIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJI XMMHUUYECKOU
CBA3M (KOBaJICHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKON PEIETKM KOHKPETHOT'O BeEllecTBa (aTOMHas, MOJIEKYJspHasl,
WOHHAs, METAJUINYECKasi), XapakTep CpeAbl B BOJHBIX PACTBOpax HEOPraHUUYECKUX
COCIMHEHUH;

cpopMHUPOBaHHOCTH YMEHUN yCTaHaBJIMBaTh MNPUHALIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpENelIEHHOMY KJlaccy/TpyIimne
COeIMHEHUN (IPOCThIE BEIIECTBAa — METAJUIbl U HEMETaJUIbl, OKCHJIbl, OCHOBaHMUS,
KHUCJIOTBI, aM(POTEpHbIE TUAPOKCHUIBI, COJIN);

c(pOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI MEPUOAUUECKOTO 3aKoHa /.
N. MenneneeBa u J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
1 IPOTHOCTUYECKYIO (DYHKIIUM;

copMHUpPOBAHHOCTh YMEHHI XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHYECKUX »3yieMeHTOB |—4 mnepuonoB Ilepuoamueckoil CHCTEMBI
xumudeckux siemeHtoB JI. M. MeHnpaeneeBa, HCMONB3ys TIOHATHUS «S-, p-, d-
BJIEKTPOHHBIE opouTam, «IHEPreTUYECKue YPOBHU», OOBACHATH
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMUMHYECKHX JJIEMEHTOB U HMX COECIUHEHUH
no nepuojaM u rpynmnam llepuoanueckoii cucteMbl xumudeckux sneMenToB /JI. W.
Menpaenecna;

cpOpMHUPOBAHHOCTh yYMEHHMH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJACCOB,
MOATBEPkKIaTh CYIIECTBOBAHHE T'€HETUYECKOM CBSI3M MEXJy HEOpPraHMYeCKHMU
BEILIECTBAMU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUN;

cpopMHUPOBAHHOCTh YMEHUSI KJIACCH(HUIIUPOBATH XWMHUUYECKHE PEAKIUHA IO
pa3MUYHBIM MPHU3HAKaM (YHUCIYy M COCTaBY PEarupylolIdx BEIIECTB, TETIIOBOMY
s dexTy peakumu, U3MEHEHHUIO CTEIEHEH OKHCJICHHUsS 3JIEMEHTOB, OOpaTHMOCTHU
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(pOopMHUPOBAHHOCTh YMEHHUU COCTaBISATh ypaBHEHUS PEaKIUi pa3IUIHBIX
TUIIOB, MOJIHBIE U COKPAIIEHHBIE YpaBHEHUS PEaKlMii HOHHOTO OOMEHA, yUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TU PEAKIIMU UIYT A0 KOHIIA;
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copMHUpPOBAaHHOCTh YMEHHH TPOBOAUTH PpPEAKIUH, MOATBEPKIAOIIHE
Ka4yeCTBEHHBIM COCTaB pPAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABAThH
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTraHHUYECKUX
BEIIIECTB;

cpopMHUpPOBAHHOCTH YMEHHMI  PpACKPBIBAaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIIFHBIX PEAKIU MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTrO OajaHca
ATUX pEaKIUii;

cpOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIMU OT Pa3IMYHBIX (PAKTOPOB; XapaKTEep CMEIICHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHEero Bo3neictBus (mpunnun Jle [llarense);

copMHUpPOBAaHHOCThP YMEHHH XapakTepU30BaTh XUMHYECKHE IIPOIIECCHI,
JIe)KaIIMe B OCHOBE MPOMBINIICHHOTO IMOJIY4YeHUS CEPHON KHCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX H
AKOJIOTHYECKUX MPOoOIIeMax XUMHIECKOTO TPOU3BOJICTBA;

cpopMHUPOBAHHOCTh YMEHHI MPOBOAWUTH BBIYMCIICHUS C HCIOJIH30BAHUEM
MOHATHUSI «MaccoBasi J0JIsI BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUU Ta30B
MpU XUMHYECKUX PEaKIHUIX, MAaCChl BEIIECTBA MJIM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBbEMY OJHOTO U3 YUACTBYIOUIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHECHUSI MacCChI
BEIISCTB, MPEBPAIICHHS U COXPAaHCHUS YHEPTUH;

copMHUpPOBAaHHOCTh YMEHHUH COOJIOJATh MPaBUJjIa MOJH30BAHUS XUMUYECKOU
nocynoi u jabopatopHbIM OOOpYyJIOBaHMEM, a Tak)Ke IpaBWiia oOpalleHus c
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIHSIMH IO BBIITOJHEHHIO JTa00OPATOPHBIX
XUMHWYECKHUX OTBITOB;

cpopMHUPOBAHHOCTh YMEHHMH TUIAHUPOBATH M BBINOJIHITH XUMHYECKUI
AKCIEPUMEHT (pa3jioKEeHHE TMEePOKCHIa BOJAOPOJIa B MPUCYTCTBUH KaTallM3aTopa,
OIpeNeJIeHNEe CpeAbl PacTBOPOB BEIIECTB C ITOMOIIBIO YHUBEPCAIHLHOTO
WHIUKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHYECKOH pEaKIIvH,
peakiMu MOHHOTO OOMEHAa, Ka4eCTBEHHBIC peaKkIMu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1ad 10
temam «Metamel» U «Hemeramnbs»y) B COOTBETCTBUHM C TIPaBWJIAMU TEXHUKH
0e30MacHOCTH MPHU OOPAIEHUH C BEUIECTBAMH U Ja0OPAaTOPHBIM O000PYAOBAHUEM,
MPEACTABISATh PE3YJbTAThl XHUMHYECKOTO JKCIIEpUMEHTa B (opme 3ammcu
YPaBHEHUM COOTBETCTBYIOIIMX PEAKIUH U (POPMYJIHPOBATH BBHIBOABI HA OCHOBE
ATHUX PE3yJIbTaTOB;

cOPMUPOBAHHOCTh YMEHUM KPUTHUYECKH AaHAIU3UPOBATH XHUMHYECKYIO
nHDOpMaIHIO, MOIYyYaeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEeIACcTBa MacCOBOU
KOMMYHUKaIUU, UHTEpHET U IpyTrux);
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cOpPMUPOBAHHOCTh  YMEHHHM  COOJIFOJaTh  NpaBWIa  DKOJOTHYECKHU
IIEJIeCOO0Pa3HOrO TIOBEJICHUSI B OBITY W TPYJIOBOU JCSITECIBHOCTH B IIEJSAX
COXpPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAKOWIEH NPUPOJHON Cpelbl, OCO3HABATh
ONACHOCTh BO3JCUCTBHUS HA KMBbIC OPraHU3MBbI OINPENCIEHHBIX BEIIECTB, IOHUMAs
cmbicnn mokaszarens IIJIK, mosicHAT, Ha mnpumepax cnocoObl yMEHBIICHUS W
NPEIOTBPAIECHUS] UX BPEAHOTO BO3JACUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsT OOy4YaroIMUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS: YMEHHUE
NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUU;

JUISL CJETbIX W CIAa0OBUAANIUX OOYydJaroluXcs: YMEHHE HCII0JIb30BaTh
penbedHO-TOUYCYHYIO CHUCTeMy 0Oo3HadeHui JI. Bpalyis [yis 3anucu XUMHYSCKUX

dhopmyit.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunuyecTBo yacoB JJIeKTPOHHbIE
HavmeHoBaHHe pa3ejioB U TEM (mugpossbie)
Ne n/m Kontpoabusl | IpakTuuecku
NMporpaMmabl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThI
pecypchl
Paznen 1. TeopeTnueckue OCHOBBI OPraHNYecKOM XMMHH
IIpenmer opraandeckont xumun. Teopust
1.1 CTPOEHUS OPTraHUYECKUX COCTUHEHUN A. 4
M. bytneposa
Wroro no pazneny 4
Pazpgea 2. YrieBoaopoabl
2.1 IIpenenbHbIE yriieBoAOPOAbl — AJIKAHBI 4
29 HenpenensHbIe yIIIeBOOOPOIBI: aIKEHEI, 12 |
) aJKAIUEHBI, aJTKHUHBI
2.3 ApomMaTuueckue yrieBoa0pOibl 4
24 ITpupoaHbie UICTOYHUKH YTIIEBOAOPOJOB U 4 )
' ux nepepaboTKa
Wroro no pazneny 24
Paznen 3. Kuciopoacoaep:xamue opraHndecKkue coeIMHeHUs
3.1 Cruptel. PeHon 7
39 Ampaernabsl. KapOoOHOBBIE KHUCIIOTHI. 15 |
) Croxubie 3(hupsbI
3.3 VYriaeBoabl 7 1
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Hroro no pazneny

29

Pa3pnea 4. A3oTcoaepikaiiue opraHm4yecKue coeIuHeHUs

4.1 | AMUHBI. AMUHOKHUCIIOTHI. benku 6
Hroro no paznemny 6
Paspea 5. BeicokoMoJIeKy IsIpHbIE COCAMHECHUS

5.1 | IMnactmaccel. Kayuyku. Bomokna 5
Hroro no pazneny 5

68

OBIIEE KOJIMYECTBO HACOB I10 ITPOI PAMME
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11 KJIACC

Konn4yecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/1ejioB U TeM uudposbIe
Ne /i P Konrtpouabnsl | IlpakTnueckn (madp )
NPOrpaMMbl Bcero oO0pa3oBaTe/ibHbIE
e padoTnbl e padoTnbl
pecypcsl
Paspea 1. TeopeTrndyeckue 0CHOBbI XMMHHU
Ctpoenue atoMoB. Ilepuoanueckuii 3aKoH
1.1 u Ilepuoauyeckas cucTeMa XUMUYECKUX 3
aneMmeHToB J[. 1. Menneneena
12 Ctpoenue BemecTBa. MHOTOOOpa3ue 4
) BEIIIECTB
1.3 XHUMHYECKHE pEaKIun 6 1 1
Wroro no pazneny 13
Paznen 2. Heopranuueckasi Xumust
2.1 MeTtannbl 1
2.2 Hewmerannsl 9 1 1
23 CBs13p HEOPTaHUYECKUX U OPraHuYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus M JKU3HL
3.1 XUMHUS 4 KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 34 2 3
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IMOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
Kosmn4yecTBO 4acos 1 JJIeKTPOHHbIE
aTa
nudposBbIe
Nen/m | Tema ypoka KoHTpoJabHbI IIpakTnyeckn H3y1€HH
Bcero o0pa3zoBaTeJIbHbI
e padoThI e padoThI A
e pecypchl
| IIpenMeT opraHU4eCKON XUMUH, €€ 1 2,08
BO3HUKHOBEHME, Pa3BUTHE U 3HAUCHUE '
Teopust cTpoeHUsI OpraHUYECKUX
2 coenunenuii A. M. bytnepoBa, e€ OCHOBHbIE 1 6.09
MOJI0KEHUS
3 [IpencraBnenue o KIaccupUKALTII 1 9.09
OpPraHUYECKHX BEIIECTB '
. Homenknarypa (cucremarudeckas) u
4 TPUBHAJIbHBIC Ha3BaHU OPraHUYCCKUX 1 13.09
BEILIECTB
AJKaHBI: COCTaB U CTPOEHUE,
5 . 1 16.09
TOMOJIOTHUYECKUH psi
MertaH u 5TaH — npocTenIe
6 1 20.09
MPEeACTaBUTEIHN AJIKAHOB
XHUMHYECKHE CBOMCTBA AJIKAHOB.
7 1 23.09
IuknoankaHbl
3 Pemenue 3anau Ha onpeneneHue GopMyIIbl 1 709
OPraHUYECKOIO BEIIECTBA '
9 AJKEHBI: COCTaB U CTPOCHUE, CBOICTBA 1 30.09
10 OTuUIIeH ¥ NPONUJIEH — IpocTeiue 1 4.10
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OpeaACTaBUTCIIU aJIKCHOB

11 XUMHUYCCKHE CBOMCTBA A IKCHOB 7.10

12 CrrocoObI OJTydeHHUsI aJTKEHOB 11.10

13 IIpakTuueckas pabora Ne 1. «Ilosydenue 14.10
ATUJICHA ¥ U3YUYEHHUE €TO CBONCTBY '
Anxanuensl. byraguen-1,3 u

14 MmeTunoyranaueH-1,3. [lomyuenue 18.10
CHUHTETHYECKOT0 Kay4dyKa U PEe3UHBI
XHUMHUYECKHE CBOMCTBA U CIIOCOOBI

15 21.10
MOy YCHUSI aJIKaUCHOB
AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUSI,

16 TOMOJIOTUYECKUH psifl. ATIeTHIICH — 25.10
MPOCTEUIINN NPEACTABUTEb ATKHHOB

17 XUMHYECKHE CBOMCTBA aJIKUHOB. 25.10

18 CriocoOblI MOTy4YeHH s aJIKHHOB 8.11

19 I'enetuueckas CBsI3b MEXKIyaJKaHAMU, 1111
aJKeHaMU U alIKWHaMU '
Brrunciienus 1o ypaBHEHHUIO XUMUUYECKOM

20 15.11
peakmmun
ApeHbl: 6€H3011 U TONIy0J. TOKCUYHOCTD

21 18.11
apeHoB
XUMHUYECKHe CBOMCTBA apeHOB Ha IIpUMeEpe

22 22.11
OeH3ona

23 TI"'omonoru 6eH30J1a, XMMHUYECKHE CBOMCTBA, 5 11

CHOCOOBI MOTYYEHHS '

I'eneTmueckast CBSA3b YIJICBOIOPOIOB

24 Y P ’ 29.11

OPpUHAIJICKAIINX K Pa3JIMYHbIM KJIacCaM
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IIpupoaHbIe ICTOYHUKH YTJIEBOJIOPOJIOB:

25 MPUPOAHBIN ra3 U MOMYyTHBIE HEQTIHBIC Ta3bl 212
26 HedTh U IPOAYKTHI €€ ImepepadoTKH 6.12
27 Kamennsiit yromnap 9.12
28 KoHTtposnbHas paboTa o pasaeiny 13.12
«YTIeBOAOPOABI»
29 IIpenenbHbIe OAHOATOMHBIE CIUPTHI: 16.12
METaHOJI U 3TaHoJI. BogopoiHast cBs3b
XUMHYECKHE CBOMCTBA OJHOATOMHBIX
30 20.12
CIIUPTOB
31 Cnioco65bI NOTy4YeHUsI CIIUPTOB 23.12
MHoOroaToMHbI€ CIUPTHI: ITUIICHTJIUKOJIb U
32 27.12
TJIIWLEPUH
33 XUMHYECKHE CBOMCTBA MHOIOAQTOMHBIX
CIUPTOB
34 deHo: cTpoeHue MOJICKYIIbI, GPU3MYCCKUE
CBOICTBa
35 deHobl, XMMUYECKHE CBOMCTBA,
MpUMEHEHHE
36 Anpaerunst: Gopmanbaeru u
aleTajgbJerujl, HOMEHKIIaTypa
37 CBolicTBa 1 IPUMEHEHUE AJTBIECTUIOB
38 KeTonsl, HOMeHKIIaTypa, CBOWCTBA
39 OHOOCHOBHBIE TIpe/IelIbHBIC KaApOOHOBEIE
KHCJIOTHI: MypaBbHHASI U YKCYCHAasI
40 XUMHYECKHUE CBOMCTBA KApOOHOBBIX KHUCIIOT,

OPUMCHCHUEC
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4] Cnioco6sI mosryyeHust KapOOHOBBIX KHUCTIOT

4 IIpakTrnueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICUHOBAST KUCIIOTHI, KaK

43 MIPEJCTAaBUTEIN BBICIINX KapOOHOBBIX
KHCJIOT

44 IIpumeHeHne KapOOHOBBIX KUCIOT

45 Perenue 3amau

46 [loBTOpEeHME U 3aKpETUICHUE 110 TEMaM:
AnbeTHABI, KETOHEI, KapOOHOBBIE KHCIIOTHI

47 I'enerndaeckas cBsI3b MEXKIY KiIacCaMH
OpTaHUYECKUX BEIECCTB

48 Mbu1a Kak COJM BBICIINX KapOOHOBBIX
KHUCJIOT, UX MoIoIIee AeHCTBIE
CnoxHble 3 UpbI KaK NPOU3BOHbIE

49 KapOOHOBBIX KUCIIOT. ['MAPOIN3 CIIOKHBIX
a¢upon

50 Kupsl: ruaponns, npruMeHEeHHE,

OmoJIoru4ecKkas poJib >KHpOB

VYraeBonsl: cocTaB, KIIaCCH(PUKAITHS.

51 Baxxuelmme npeacTaBUTENN: TIIIOKO3a,
¢dbpykTo3a, caxaposa

52 MoHocaxapuasl

53 Omurocaxapuasl. Caxaposa

54 ITonucaxapunasl. Kpaxman
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55 IMonucaxapuns! Lenntonosa 1

IMoBTOpEeHUEe 1 00OOICHUE MPONACHHBIX

56 1
TeM
KoHTtposbHas paboTa no pasueiny

57 «Kucnopoconepkamme opraHndecKue 1 1
COCTMHCHUSDY

58 AMWHBI: METUJIAMHUH U aHUJINH 1

59 XUMHYECKHE CBOMCTBA aMHUHOB 1
AMWHOKHUCIIOTHI KaK am(oTepHbIe

60 OpraHu4ecKue COeqUHEHUS], UX 1
omosrornueckoe 3Hadenue. IlenTuanl

61 benku kak npupoaHbie 1

BBICOKOMOJICKYJIAPHBIC COCANHCHUS

62 OCHOBHBIE TTOHATHS XUMUHU 1
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ

63 HyxknenHoBBIE KUCIIOTHI

64 OCHOBHBIC MCTOAbI CHHTEC3a 1
BBICOKOMOJICKYJISAPHBIX COeIUHEHUM.

65 IInactmaccel, KaydyKH, BOJTOKHA 1
66 IToaroroBka K UTOTOBOW KOHTPOJIBHOM 1
paboTte
67 HToroBasi KOHTpOJIbHas paboTa 1 1
68 Awnann3 ommuook 1
OBIIEE KOJIMYECTBO YACOB I1O 68 3 )
[MTPOTPAMME
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11 KJIACC

No
n/n

Tema ypoka

KoangecTBO 4acoB

KonTpoas
Bcero HbIe
padoThI

IlpakTuue
cKHe
padoThI

Jlara
u3zyue
HUS

JJIeKTPOHHBbIE
nudposBbie
odpa3oBareib
Hbl€ pecypchbl

XuMmuueckuit 3JieMeHT. ATOM. DIIEKTPOHHAas
KOH(HUTYpaInsi aTOMOB

ITepnonnuecknii 3axkoH u [lepunoanyeckas
cucTeMa XUMHUYECKHUX demMeHToB Jl. U.
MenpeneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOWCTB
XUMHYECKHUX DJIEMEHTOB M MX COSIUHECHHH T10
rpyIaM 1 nepuojam. 3HaueHUe
MEePUOJNUECKOrO 3aKOHA U CUCTEMBI
xuMHudeckux diaemMeHToB /.M. Menneneena B
paSBI/ITI/II/I HayKI/I

CrtpoeHnne BemiecTBa. XUMHUYECKas! CBSI3b, €&
BHUJIbI; MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOMN
cBsi3u. BoyopoaHas cBsizb

BanenTHOCTh. DI€KTPOOTPUIIATEIEHOCTD.
Creniens oxuciienus. BemiectBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

IlonsiTue o AUCIICPCHBIX CUCTEMAX. Hctunnbie
1 KOJUNIOMAHBIC paCTBOPHI. MaccoBas noJs
BCIIICCTBA B paCTBOPEC
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Knaccudukanums 1 HoMeHKaTypa
HEOpraHM4eCcKUX coeauHeHul. I eneTnueckas
CBSAI3b HEOPraHUYECKUX BEILECTB, Pa3IMYHbIX
KJIacCOB

Kiraccudukamnus XMuMHYECKHUX peakiui B
HEOPraHM4ECKON U OPraHUYECKON XUMHH.
3aK0OH COXpaHEHUs MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAILCHUS SHEPTUN MIPU
XUMHUYECKUX PEAKIHIX

CkopocTtb peakinu. OOpaTUMbIC PEaKIIHH.
XHAMHYECKOE PAaBHOBECHE

10

IIpakTruueckas pabora Ne 1. « Bnusinue
Pa3IUYHBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIum»

11

OnexTponutudeckas auccoruanus. [loastue o
BoJopoaHOM noka3zartene (pH) pactsBopa.
Peaknuu nonHoro oomena. ['maponus
OpraHMYeCKHUX U HEOPraHMYECKUX BEIIECTB

12

OKHUCINUTENHFHO-BOCCTAaHOBUTEIIBHBIC PEaKIIH.
[TonsiTre 00 »IeKTpoIM3e PacIIaBOB U
pacTBOpOB coien

13

KonTtpomnbHas paboTa o pasueiny
«TeopeTnueckrne OCHOBBI XUMUD»

14

Meransl, ux nonoxenue B Ilepronnueckoit
CHCTEME XMMUYCCKUX 31emMeHToB []. M.
MeHnieneeBa 1 0COOCHHOCTH CTPOCHUS
aromoB. O0mue pu3ndecKkre CBOCTBa
METAaJJIOB
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CraBbl METAIIIOB. DJIEKTPOXUMHUYECKUN PsifL

15 HaIpsDKEHU METaJIoB
XUMHUYECKIE CBOMCTBA BAXKHEHIITNX METAJLIIOB

16 (HaTpuii, KW, KaJblluii, MAarTHUH,
ATFTOMHUHWI) ¥ UX COSJIMHEHUIN

17 XuMuueckue CBOHCTBa XpoMa, MeIU U UX
COEIUHEHUMN

18 XUMHUYECKHUE CBOMCTBA IIUHKA, JKejIe3a U UX
COEIUHEHUM
IIpakTuueckas pabota Ne 2. "Pemienue

19 3KCIIEPUMEHTANBHBIX 3a/1a4 10 TEME
«MeTtanap»"
Hewmertannel, nx nonoxxenue B [lepuoanyeckoit

20 CHUCTEME XHUMHUYCCKHUX demMeHToB [l. U.
MeHeneeBa 1 OCOOEHHOCTH CTPOCHHS aTOMOB
du3ruyecKrue CBOMCTBA HEMETAILIOB.

21 AnnoTpornus HeMeTauioB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

2 XUMHYECKHE CBOMCTBA TaJIOTEHOB, CEPHI U UX
COCJIUHCHUM

73 XuMHuecKue CBOMCTBA a30Ta, hocodpa u ux
COEeIUHEHUN

24 XuMHUYecKHUe CBONCTBA YIilepoia, KPEMHHUS U
UX COEIMHEHUI

25 TTpuMeneHre BaKHEUIITNX HEMETAJJIOB U UX
CoeqUuHEHUN

26 O0600111eHE U CUCTEMATH3AIIMs 3HAHUH 11O

TeMe «Hemeramibel». Beruuciaenus mo
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YPaBHEHUSIM XUMHUUYECKUX PEaKLUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTnueckas pabora Ne 3. «Pemenue

27 9KCIIEPUMEHTAIIBHBIX 33J1a49 110 TEME 1
"HemeTaiisr'"»

28 KontpoinbHas padora no temam «MeTauiby U |
«Hemerammn»

9 Heoprannueckue n opraHu9ecKUe KUCIOTHI. |
Heoprannyeckue n opraHndecKre OCHOBAaHUS
AMboTepHBbIC HEOPTraHUYECKUE U

30 opraHuyeckue coequHeHus. [ 'eHeTndeckas )
CBSI3b HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILICCTB
Pons xumMuu B 00€CIIeYeHUN SKOJIOTHIECKOH,

31 SHEPTETUYECKOU 1 MUIICBOIM 0€30IMacHOCTH, 1
pa3BUTUH MEIULIUHBI
[IpencraBnenus 06 oOMIMX HAYYHBIX

32 NPUHIUNAX IIPOMBIIIICHHOTO ITOJIy4YEHUS 1
Ba)KHEUIIINX BEIECTB

33 YenoBek B MUpPE BEIIECTB U MaTEPUAIIOB 1

34 XUMHUS U 3J0POBBE YETIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1J11 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET
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