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[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOimiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (peaepabHOM 00pa3oBaTEIbLHON MPOTPAMMBI CPEHETO OOIIero
obpazoBanus (POII COO), mpeacraBneHHbIx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmu mnpenogaBaHusi y4eOHOro mpeaMeTa «XUMHS» B
oOpa3zoBarenpHbIX  opraHmzanmsx  Poccuiickoit ~ Dexepauuu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTellbHbIE TPOTPaMMBbl, M OCHOBHBIX TMOJIO)KEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopssxkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MpOrpaMMbl MO0 XUMHUH, K ONpPENENICHHIO OOIeH cTpaTeruu
oOy4yeHHsl, BOCIIUTAHUA W PA3BUTHUSI OOYUYAIOUIMXCS CPEACTBAMH YUEOHOTO mpeaMera «XHUMHSD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIeNTyaidbHble mosiokeHuss GPI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJiel, COJEp:KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHMA K YpPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0Opa3zoBaHUE, MOJTYIaeMO€ BBIITYCKHUKaMH 00IIe00pa3oBaTeIbHON OpraHu3alui,
SBIISICTCSI HEOTHEMIIEMOW YacThl0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TarloM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IEJIOCTHOM CHUCTEME XHMHYECKOTO OO0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
pupobl, (POPMUPOBaHHSI MHUPOBO33PEHUST M OOIICH KYIbTYphl YEJOBEKa, a TaKkKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3I0POBBI0 M TPHPOTHOW cpexne. Peammsyercss XMMHUYECKOE
o0pazoBaHue OOYYArONIUXCS Ha YPOBHE CpemHero ooOmero oOpa3oBaHHS CpeACTBAaMHU Y4eOHOTO
npeaMera «XUMHs», COJEpKAHHE W IOCTPOCHUE KOTOPOTO ONPEACTICHBI B MPOTpaMMe MO XUMHH C
yuéToM cnenu(UuKy HayKu XMMHH, €€ 3HAueHUs B MO3HAHUU IPUPOABI U B MaTEpUANbHOMN JKU3HU
oOmiecTBa, a Takke C y4éToM OOMMX LeJed W INPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopasoanus B Poccuiickoit deneparmm.

XuUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0ocoOyl0 poJib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JIaHUM HOBOW 0a3bl MartepuaibHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaa B
(GopMUpOBaHHE PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3JaHHME LIEJIOCTHOTO IpeACTaBiIeHUs 00
OKpYXKaroIlleM MUpPE KaK O €IUHCTBE IPUPOIbI U UEeJIOBEKa, KOTOpoe (OpMHUPYETCsl B XUMUHU Ha OCHOBE
IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXKAY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMMOJEHCTBYSI ¢ APYIMMM €CTECTBEHHBIMH HAyKaMH, XMMMs CTajla HEOThEMIIEMOH
YaCThI0 MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M U3HU KaXJOTO wieHa
oOmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJOTHM
HalpaBjeHa Ha pelIeHue INI00aNbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CBIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOIOTHUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cootBerctBMM ¢ OOmMMH LenAMH M NPUHLMIAMH CpeIHEero oOuero ooOpazoBaHMs
congepxkanue npeamera «Xumus» (10-11 kmaccsl, 0a30BBI ypOBEHb H3Yy4YE€HHs) OPHEHTHUPOBAHO
IIPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO HOJIrOTOBKY OOYyJaromuXcs, HEOOXOIUMYI0 UM AJs
BBIPAaOOTKH MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLUYyMa,
MPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocTtaBnsiomuMu npeaMera «XUMUs SBISIOTC 0a30Bble Kypehl — «OpraHudeckas XUMHSD» U
«OO0mas 1 HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAayKH: CHUCT€Ma 3HAHUI MO HEOPraHMYECKOW XUMHM (C BKIIOUYCHHEM 3HAHUN M3
oOmiel XMMUHU) U opraHudeckoi xumuu. PopMHpoBaHUE JAHHOW CHUCTEMBbl 3HAHUN NpPU U3YyYEHUHU
npeaMera o0ecreynBaeT BO3MOYKHOCTh PAaCCMOTPEHMsS BCEr0 MHOTrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepkanuss KypcoB — «OpraHudeckas xuMus» U «OOmas u HeopraHmueckas
XUMUSD» cPOpMHpOBaHA B MpOrpaMMe IO XMMHM Ha OCHOBE CHCTEMHOIO IMOJIXOJa K H3YyYCHHIO
yuyeOHOTO Marepuaiga u OOYCIIOBIEHAa MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUHM Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4eCcKOM XMMHUU BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPTaHMUYECKUX COCIUHEHUM, a TaKXkKe
Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUN O CTpoeHHMHU BemiecTB. CBeneHHs 00
U3Y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTHYECKU
aKTHBHBIX COCNMHEHHMH. B Kypce OpraHM4eckoil XMMHHU MOJY4aroT pa3BUTHE cHOpMHUpPOBAaHHBIE HA
YpPOBHE OCHOBHOrO 00ILero 00pa3oBaHUs MEpPBOHAUYAIbHBIE IPEICTABICHHUS O XUMHUYECKOW CBS3H,
KJIacCH(UKAIIMOHHBIX TPU3HAKaX BEUIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHHss B mpeaMmere «XuMus» 0a30BOTO0 YpOBHS pacCMaTpUBaeTCS
U3YYEHHbII Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPETHUUECKUH MaTepuan u
(akTOJIOrMYeCKUe CBEAEHUS O BEIIECTBAX M XMMMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce
«OOmasi u HeopraHuuyeckas XuUMHUS» OOydYaroIMMCS TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE MEPHOJUYECKOTO 3aKOHA C OOIETEOPEeTHUECKUX U METOJOJIOTMYECKUX MO3MIMM, riydxke
MOHATh MCTOPHYECKOE HM3MEHEHWEe (YHKIIMHA ITOTO 3aKOHA — OT 000OIIarme 10 OOBICHSIOMmEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BENIECTBaX, MX COCTaBE, CTPOEHUM, CBOWMCTBAX U
MPUMEHEHUH, a TAKKEe O XUMUYECKHX PEaKIUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IMPOTEKaHUs
nonoJHsAercs B Kypcax 10 u 11 kinaccoB anemMeHTamMu CoAepKaHMsl, UMEIOIUMH KYJIbTYPOJIOTHYECKUI
U TPUKIAJHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBSI3M XUMHUU C JAPYTUMU
HayKaMH, pacKpbhIBAalOT €€ pOJIb B IIO3HABATEIIBHOW W IIPAKTUYECKOM JEATENBHOCTH 4YEJOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YB)XEHUS K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUHU U MPAKTUYECKHUX
MPWIOKEHUH XUMUHU, IMOMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCA B OOLIECTBEHHO U JMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH(DOPMALIMIO U IPUMEHSATh
€€ JuIsl  TONOJHEHHs  3HAaHWW, PENICHUS  WHTEJUIEKTYalbHbIX M DKCIIEPUMEHTAIBHBIX
HCCIIEIOBATEeNIbCKUX 3a/ady. B 1enoMm coaepkaHue ydeOHOro mnpeamera «XUMHUsS» JaHHOTO YpPOBHS
W3Y4YE€HHUS OpPUEHTHPOBAHO Ha (GOopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISt
noHuMaHus Quiocopckux uAeH, TaKuX Kak: MaTepuaibHOE EJAMHCTBO HEOPraHWYecKOoro H
OpPraHMYECcKOT0 MUPA, O0YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, II03HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM AKCHEPUMEHTA M PEIICHUS MPOTHUBOPEUHI MeXAy HOBBIMH (PakTamMu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PELICHUU HKOJIOTMYECKUX Mpobiem, a
TaKke MpobiieM cOepexeHHs] YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JAHMUS HOBBIX TEXHOJIOTHHA U
MaTepuaios.

B muiane pemienus 3ajad BOCIMTAHUS, Pa3BUTHS U COLMAIM3AIMUA OOYJArOIIUXCS MPHUHSTHIC
MpOrpaMMON MO XMMHUHM TMOAXOJbl K ONPEICICHUI0 COAEpKaHUS M TOCTPOCHUS IpeaMeTa
peycMaTpuBaoT GOpMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX ACUCTBUI, UMEIOLIUX 0a30BOE 3HAYCHUE
JUIA  Pa3M4YHBIX BHUAOB JCSATEIBHOCTU: pEIIeHUs MmpoOjeM, IMOoucKa, aHanu3a U o0paboTKU
uHpopMalny, HEOOXOJAUMBIX Ui TNPHOOPETeHHs ONbITa MPAKTUYECKOM M MCCIeI0BaTeNbCKON
JEeSATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke mpemnomaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO OOIIEr0 oOpa3oBaHMs, TaK M Ha
YPOBHE cpeHero obuiero oOpa3oBaHus, NP ONPEEIIEHUN COAECP)KATEIbHON XapaKTepUCTUKU Lesei
U3Y4YEeHHs TIpeAMETa HaIpaBJICHUEM NEPBOCTENEHHOW 3HAYMMOCTH TPAJULUOHHO NPU3HAETCA
¢bopMUpOBaHME OCHOB XHMMUYECKOW HayKd Kak oOOJIaCTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MIPAKTUYECKON JAEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBON KynbTypbl. C
METOJMYECKON TOYKHM 3PEHMsI TaKOM MOJAXOJ K ONPEACIEHUIO LIeJel M3y4eHHs IpeaMeTa SBISeTCA
BIIOJIHE OTPAB/IaHHBIM.



CornacHO JaHHOUM TOYKE 3pEHUS TJIABHBIMU LEISAMH U3YUEHUsS TpeaMeTa «XuMush» Ha 6a30BOM
ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHUE CHCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEWIIICH COCTABIISAIONICH €CTECTBEHHO-
HAayYHOUW KapTUHBI MHPA, B OCHOBE KOTOPOW JIeXKAT KIFOYEBBIC MOHATHS, (HyHIaMEHTAIbHEBIE
3aKOHBI M TEOPHH XUMHH, OCBOCHHE SI3bIKA HAyKH, yYCBOCHHUE M TMOHUMAHUE CYIIHOCTH
JOCTYITHBIX 0000IIEHNH MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BHUTHS U CTAHOBJICHUS;

e (opmupoBaHuME W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX IO3HAHUS BEIICCTB U
XUMHYECKUX PEAKINA, HEOOXOAUMBIX JIJIsl IPHOOPETEHUST YMEHUI OPUCHTHPOBATHCS B MHPE
BCIIECTB W XUMHUYCCKUX SIBJICHHWW, WMEIOIUX MECTO B TPHUPOJIC, B MPAKTUYCCKOU U
MMOBCETHEBHOM JKU3HU;

® pa3BUTHE YMCHUU W CIOCOOOB JIEATCIILHOCTH, CBS3aHHBIX C HAOIIOJICHUEM W OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0ICHUEM MPaBHII 0€30MacHOTO OOpaIeHHs C BEIIECTBAMU.

Hapsimy ¢ »tEM, conmepkarenbHas XapaKTepPUCTHKA IeJed W 3a7ad HW3ydeHHUsS MpeaMera B
MporpaMMe M0 XMMHUW yYTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMH B
cucteMe cpeaHero oOmiero ooOpazoBanus. CerojHs B TPENOJaBaHUM XUMHUH B OOJIBIICH CTETCHU
OoTIa€Tcs MPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUs OOydeHHs, OPUCHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I11€00pa3oBaTeIbHON OpraHU3alluy, BJIAJCIOIIEr0 He HA0OpOM 3HaHM, a
(YHKIIMOHATTBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHSIMH aKTHBHOTO TOJTydCHHS 3HAHUH W
MPUMEHCHHSI UX B PEATbHOM JKU3HM JUTSl PEIICHUS TPAKTHYICCKHUX 3a1a4.

B cBsI3M ¢ 3TUM TIpH U3YyYEHUU TNpeaMeTa «XUMUS» JOMHHHPYIONIEe 3HAYCHHUE MPUOOPETA0T
TaKHe [EH U 33JIa4H, KaK:

ajanranus oOydJaromuxcs K YCJIOBHSIM JUHAMUYHO pPAa3BUBAIOMIETOCS MHUPA, (HOPMHUPOBAHUE
WHTEJJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY TMPHUHATHIO TPaMOTHBIX PpEHIEHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dhopmupoBaHue y OOyYaIOMIMXCS KIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMITETCHIIMH), MMEIOIINX
YHHUBEpCaJIbHOE 3HAUCHUE JIUISl Pa3IMUHBIX BUJIOB ACATEILHOCTU: pElIeHHs IpobieM, MoucKa, aHalnu3a
u 00paboTku HMH(POPMALMHU, HEOOXOTUMBIX JUIsI TPHOOPETCHHUS OMbITa JEATEILHOCTH, KOTOpas
3aHMMAaeT BaKHOE MECTO B IO3HAHMM XUMHUH, a TaKXKe i1 OLUEHKU C TMO3HUIUNA SKOJOTHYeCKOn
0€30MacHOCTH XapaKTepa BJIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YelOBeKa U
MIPUPOJIHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, HMHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CHOCOOHOCTEH
oOyuarouuxcs: crnocoOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBbIE 3HAHUSI 10 XUMUU B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, MCIOJB30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHaN3a y4eOHON U HaAyYHO-TIOMYASPHON HH(OPMALIMK XUMUYECKOTO COJCPHKAHUS;

dbopMupoBaHHEe M Pa3BUTHE y OOYYAIOUIUXCA ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOMI0ATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE Y O0y4aronuxcss yOeKIEHHOCTH B TYMaHUCTHYECKOW HAIMPAaBICHHOCTH XUMUH, €€
BaYKHOM POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TTOTIOTHEHUS
SHEPreTHUYECKUX PECYpCOB M COXpaHEHHsS MPHUPOJHOTO PAaBHOBECHS, OCO3HAHHS HEOOXOJAMMOCTH
OepeXKHOTO OTHOIICHHUS K TMPUPOAE U CBOEMY 3/J0pPOBbIO, a Takke TMPUOOPETeHUs OTbITa
WCIOJIb30BAHUS TIOTYYCHHBIX 3HAHUH I MPUHSATUS TPAMOTHBIX PELICHUIN B CUTYallUiX, CBSI3aHHBIX C
XUMHYECKUMU SBIICHUSMHU.

B y4yeOHnoM maHe cpeaHero o0mero o0pa3oBaHus MpeaMeT «XUMHUsD» 0a30BOTO YPOBHS BXOIUT
B COCTaB MpeAMETHOH oOnactu «EcTecTBEHHO-HAYyYHBIE MTPEIMETHD.



OO11ee yuCIIO 4acoB, OTBENEHHBIX I U3YyYEHUSI XUMHUH, HAa 6a30BOM YPOBHE CPEIHEro oOIIero
oOpa3oBanusi, coctaBisier 68 yacos: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJEPKAHUE OBYYEHUA

10 KIIACC. OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer opranndeckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B MOJIYYEHUU HOBBIX
BELIECTB M MaTepuanoB. Teopus cTpoeHuss opraHumdyeckux coeauHeHuit A. M. Byrneposa, eé
OCHOBHBIE TOJOXeHUs. CTpyKTypHbIE (HOPMYJIBl OPraHMYECKHX BEHIECTB. [ OMOJOTHSA, HM30MepHsl.
XuMHYeckas CBSI3b B OPraHU4YECKUX COCTUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBinenne o kiaccupukaluy OpraHMYecKUX BeuiecTB. HoMeHknaTypa OpraHMyecKux
COEIMHEHUI (cucTeMaTHYecKas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEMIIUX IPEICTAaBUTENEH KJIacCOB
OpraHMYECKUX BEIECTB.

OKClepUMEHTAIbHBIE METOJAbl M3Y4YEHHs BEIIECTB W UX MPEBpALICHUI: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYecKHX BEIIECTB W MaTepuajllaMd Ha HX OCHOBE, MOJICIMPOBAaHHE MOJIEKYI
OpraHMYEeCKUX BEIIECTB, HAOIIOJACHWE M OINUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIECTB MIPU HarpeBaHUU (TIaBJIeHHUE, OOyTIMBaHUE U TOPEHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psa. Meran u 3TaH — mpocTennime
MIPE/ICTaBUTENIN AJIKAHOB: (PU3MYECKHE M XMMUYECKHE CBOICTBA (peaklU{ 3aMEllEeHUs U TOpPEHHS),
HaxX0XJIeHUE B IPUPOJIe, MOJTyYeHHE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTHYECKHM psf. OTWIEH W INPONWIEH — IPOCTEHIIne
MPEJICTAaBUTENN  AJKEHOB: (U3WYECKME U XUMUYECKHE CBOICTBa (peakuuu TUIpUPOBAHMUS,
rajJlor€HUPOBAHUS, TUPATALIUH, OKHCICHHS U TIOJMMEpU3alli1), OJy4eHUE U IPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u wmetunOyraamen-1,3: cTpoeHHE, BaKHEHIINE XUMHUYECKHE
cBolicTBa (peakuus noauMmepusanun). [losrydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUHN DPsiA. ALETUICH — MPOCTEHIITHI
IIPEJCTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHMEe U XMMHMYECKHE CBOWCTBA (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS), IOJyYeHUE U IPUMEHEHHE.

Apensl. ben3on: cocraB, cTpoeHue, (Qu3MyUecKkMe M XMMHUYECKHE CBOMCTBa (peakiuu
rajJJoreHUPOBaHUS M HUTPOBAHMs), NOJy4eHUE M TNpuMeHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue cOUCMBA (Peaxkyuu 2an02eHUpoSanus U HUMpOBAHUs), NOJYYeHue U
npumerenue. TOKCHYHOCTh apeHOB. I'eHeTHYeCKas CBA3b MEXy YIIIEBOJOPOJAMHU, IPHHAUICKAIUMHA
K Pa3jIM4HbIM KJIACCaM.

[IpupoHBIe HCTOYHUKH YIiIeBo10po1oB. Ilpupoanslii ra3 u nomnyrHsle HedTsaHble razsl. Hed1hb
u e€ mnpoucxoxiaeHue. CrnocoObl nepepabOTKH He(TH: MEPEeroHKa, KpPEeKUHI (TepMUUYECKHH,
KaTaJInTH4ecKui), nuposus. IIponykTel nepepa®boTku HeTH, UX IPUMEHEHHUE B IPOMBILIIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKThI €ro nepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMS BEINECTB M HUX IPEBPALICHUI: O3HAKOMJICHHE C
oOpa3laMu MjacTMacc, KaydyykoB M pe3uHbl, koyuiekiuuu «HedTtb» u «Yroib», MonenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPOU3BOIHBIX, MPOBEICHUE MPAKTUUYECKON paboThl: MOJydeHHE
STUJIEHA U U3YyYEHHE €0 CBONCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO
BEIIECTBA WM MPOAYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 MCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kuciopoaconep:kaume opraHudeckue coeInHEeHHsI



[IpenenpHbIE 0IHOATOMHBIE CIIUPTHL. METAHOI U ATAHOJI: CTPOCHUE, (PU3HUECKUE U XUMHUECKHUE
CBOMCTBa (pe€akuMM C aKTUBHBIMU METaJUlaMU, TaJOI€HOBOJOPOJAMH, TOPEHUE), INPUMEHEHHE.
BonoponHbie cBsi3u Mexay MoJieKylaMu cnuprToB. JleificTBMEe MeTaHoJla M 3TaHOJA HAa OpPraHu3M
4eJI0BeKa.

MHOroaToMHbIE CHUPTHL. DTUICHTIUKOIb U TIULEPUH: CTPOCHHE, (PU3NYECKHE U XUMUYECKHE
CBOMCTBa (B3aMMOJEMCTBUE CO IIEIOYHBIMM METaJJIaMU, KaueCTBEHHAsl PEaKlMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBue Ha Opranu3M yesnoBeka. [IpuMeHnenue raunepria U 3TUIICHTITUKOJIS.

@®eHoJI: CTPOCHHE MOJICKYJbI, (PU3UYECKUE M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue denoua.

Anbaeruniel U kemonwvl. @opManmbIeTHl, alleTAIBACTUl: CTPOCHUE, (PU3UUECKUE U XUMUUYECKUE
CBOMCTBa (peaklMH OKUCJIEHHS W BOCCTAHOBJIEHUS, KAueCTBEHHbIE pEAKIUH), MOJIYy4EHHE U
MIPUMEHEHUE.

OnHOOCHOBHBIE TIpelesibHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAasT M YKCYCHas KHCIIOTBHI:
CTpoeHHue, (pru3MyYecKue M XUMHUYECKHE CBOICTBa (CBOMCTBa, OoOUIME Ui Kjlacca KHUCIIOT, PEeaKius
sTepuduUKalum), oTydyeHue U npuMeHenue. CreapuHoOBas M OJIEMHOBAsI KUCJIOTHI KaK MPeACTaBUTENN
BBICIHIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICIINX KAPOOHOBBIX KHUCJIOT, X MOIOIIIEE JEHCTBHE.

CrnosxHble 3QUpbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['Maponu3 caokHbIX 3¢upoB. KUpHL.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckast posb )KUPOB.

VYrieBoapl: cocTaB, KiacCHU(UKAIUSA YriIeBOJAOB (MOHO-, AW- W TOJUcaxapuisl). [noko3za —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTU CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUEe U XMMHUYECKHE CBOMCTBA
(B3aumogeiictBue ¢ runpokcuom meau(ll), okucnenne ammuadHbIM pacTBopoM okcuiaa cepedpa(l),
BOCCTaHOBJIEHHE, OpPO’KEHUE TIIIOKO3bI), HAXOXKIEHHUE B MPHUPOJIE, IPUMEHEHUE, OUoJIoTndecKasi poJib.
®oTtocuHTe3. DPyKTO3a KAaK U30MEP TITHOKO3BI.

Kpaxman u wnemmono3a Kak OpuUpoJHbIE moiuMepbl. CTpoeHHe Kpaxmalla U LEeJUTIOJIO3BI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJAbl HM3Yy4eHHS BEIIECTB M HUX [pEeBpallleHuil: MpOBEICHHE,
HaOJII0/IeHNEe M ONHCaHWE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIHPTOB, KAUECTBEHHBIE pEaKlUu
OJIHOATOMHBIX CIUPTOB (OKHCJIEHHEe JdTaHoja okcuaoM Menu(Il)), MHOTOaTOMHBIX CHUPTOB
(B3ammoseiicTBue TimiepuHa ¢ ruapokcugom Memu(Il)), ampaerumoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) um rumpoxcuaom memu(Il), B3auMojaeicTBHE Kpaxmayia ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruricnenuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOTO
BEIECTBA WJIM MPOJIYKTa PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoepKale OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIOTHl Kak amQoTepHble OpraHuveckue coenuHeHus. Du3nyeckue U XUMHUYECKHE
CBOICTBa aMUHOKHUCIOT (HA MpUMepe TIuIHa). buonornyeckoe 3HaueHne aMHUHOKHUCTOT. [lenTuap.

benku kak npupoIHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. llepBuunas, BTOpUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa O€JIKOB: THAPOIW3, JeHATYpallus,
KaueCTBEHHBIE PEAKIINH HA OCIKH.

DKcTepuMEHTAIbHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBpaIlleHnii: HaOII0IeHHE U ONMCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATYpaIusi OEKOB MMPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEJIKOB.

BricokomoieKyJIsIpHbIe COeIMHEHHUS

OcCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJICKYISIPHBIX ~COEAMHEHUW: MOHOMEp, TMOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb INOJUMEPU3ALMH, CPENHAS MOJIEKyJIsipHas macca. OCHOBHBIE METO[bI
CHHTE3a BBICOKOMOJIEKYISPHBIX COSAMHEHU — TIOJTMMEPU3aIHsl ¥ IOJTUKOHICHCAITHS.



OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHMS BEIIECTB M HUX IPEBPALICHUI: O3HAKOMJIEHHE C
o0Opa3aMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBS3HU.

Peanuzanus MeXnpeaMeTHBIX CBA3€M IpU M3ydyeHUMM opraHuudeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TOHSATHA,
SIBJIFOIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmire ecTeCTBEHHO-HAYYHBIE TOHATHS: SIBICHUE, HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHamM3, CHUHTE3, KIACCH(PHUKAINA, TEePUOJUYHOCTh, HAONIOJCHNE, W3MEpPEHHEe, JKCIIEPHMEHT,
MOJEITUPOBAHUE.

®duzuka: martepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJEKyla, HYHEPreTUUECKUN YpOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BEUIECTBA, (PM3NUYECKHE BEIMYMHBI M CIUHHIIBI MX
H3MEpEeHUsl.

buonorusi: kierka, opraHusMm, Ouocdepa, OoOMEH BelIeCTB B OpranusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPHI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, rOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nuIEeBble MPOAYKTHl, OCHOBBI PAIlMOHAJIBHOIO IHUTAHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepHalbl W3 HCKYCCTBEHHBIX W CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUH dJIeMeHT. AToM. SIIpo aToMa, H30TOMbI. DIIEKTPOHHAsT 000J109Ka. DHEPTreTUUECKHE
YPOBHH, IOAYPOBHH. ATOMHBIE opOuTamu, s-, P-, d- smemeHTb. OCOOEHHOCTH pacHpeaeICHHS
ANIEKTPOHOB IO OPOWUTANSIM B aTOMaxX »3JIEMEHTOB IEPBBIX HYETBHIPEX TMEPHOAOB. OJIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuoanyeckast cucrema xumudeckux sneMeHToB J[. 1. Menaeneena.
CBs3p mepuoaMueckoro 3akoHa M Ilepuogmyeckoid cucTeMbl XUMHUYeCKUX oanemeHtoB /[l U.
MenneneeBa ¢ COBPEMEHHOM TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEHIECTB 1O TPYIIIaM U IIEPHUOIaM.
3HayeHHue NEePUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKU.

Crtpoenue BemiecTBa. XUMUYECKast CBSA3b. BUIIbI XUMHUECKOW CBS3M (KOBAJCHTHAs HEMOJsIpHAs
Y TIOJISIpHAs, WOHHAs, MEeTajuinyeckas). MexaHu3Mbpl 0Opa30BaHMS KOBAJCHTHOM XMMHYECKOW CBS3H
(oOMEHHBIN ¥ TOHOPHO-AaKIENTOPHBIN). Bomopoanas cBs3b. BaqeHTHOCTh. DIEKTPOOTPUILIATEILHOCTD.
CreneHb OKHCICHUSA. VIOHBI: KATHOHBI M aHUOHEI.

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH IIOCTOSTHCTBA COCTaBa
BelIleCTBA. THUMBl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonarue o aucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas [0
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHud. HomeHkIaTypa HEOpPraHMYECKUX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKANUX K PA3TUUYHBIM KJIACCaAM.

Xumuueckass peakius. Krnaccudukamust XMMHUYECKUX peakiuié B HEOPraHUYECKOH U
OPraHMYEeCKOM XHMMHH. 3aKOH COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUsS U MpEBpalICHHs
SHEPTrUU MPU XUMUYECKUX PEAKLIHSIX.



CkopocTh peaknuu, €€ 3aBUCHMOCTb OT pa3nuyHbIX (akropoB. OOpaTUMble peaKLUU.
Xumnueckoe paBHoBecue. MaKkToOpbl, BIUAIOIINE HA COCTOSIHUE XMMHYECKOro paBHoBecus. [IpuHuun
Jlelllatense.

Onexkrponutnueckass auccounanus. CunpHble U cnadbie  37ekTposuThl. Cpena  BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIasi, HEUTpaJIbHAs, I11eJI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCclepUMEHTAIbHBIE METO/Ibl U3YUYEHMs BELECTB U UX MPEBPALICHUN: JAEMOHCTpalus TaOJInLl
«Ilepnoguueckass cucreMa xumuyeckux dsieMeHToB [[. M. MenngeneeBa», u3ydeHue MoJeNen
KPUCTAJTIMYECKUX PEHIETOK, HAOIIOJEHUE U ONMCaHUE JEMOHCTPAIIMOHHBIX U J1a0OPaTOPHBIX OIBITOB
(pasznokeHue MepoKcHaa BOJAOpOJAa B IPHUCYTCTBUM KaTalu3aTopa, OIpPENENICHHE Cpeibl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHHBEPCAILHOTO HMHIMKATOPA, PEAaKIUH HOHHOTO OOMEHa), IMPOBEACHUE
MpakTH4ecKoi padoThl «BinusHue pa3nnyHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOU PeaKIIum».

Pacuérneble 3aaum.

Pacuérel mo ypaBHEHUSM XUMUYECKUX PEAKIUN, B TOM YHCIEC TEPMOXHMUUYECKHE PaCUETHI,
PacuéThl ¢ UCIIOJIb30BAHUEM MOHSTHS «MaccoBast I0JIsl BEIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. Ilomoxxenne HemeramnoB B lleproandeckoil cucreMe XMMUYECKUX AIEMEHTOB [l
N. MenneneeBa 1 0cCOOEHHOCTH CTpoeHUsI aToMOB. Du3nyeckre CBONCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAJJIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEUITUX HEMETAIJIOB (TajoreHoB, cephl, a3oTa, Gocdopa, yraepoaa
U KPEMHUS) U UX COEMHEHUH (OKCUIOB, KHCIOPOJICOAEPKALUX KUCIOT, BOJOPOIHBIX COEAMHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U X COCUHEHUM.

Mertamnel. [lonoxxenue metamioB B [lepuoanueckoit cucreme xumuueckux anementoB 1. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJCKTPOHHBIX 000J0OYeK aTOMOB MeTauioB. OOrmue
¢u3uveckue cBoiicTBa MeTauioB. CIUTaBpl METAUIOB. DJEKTPOXUMHUUYECKHA DS HANPSHKCHUMA
METaJJIOB.

XHWMHUYECKHE CBOMCTBA BAKHEHIINX META/UIOB (HATPUM, KaJIWH, KAJIBIMI, MarHuid, alFOMUHHMH,
LIUHK, XpPOM, JeJe30, Me/Ib) U UX COCTUHEHHH.

O61ue criocoObl Noay4eHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METObl M3YUEHHUSl BEIECTB U UX IMPEBpallleHUui: M3y4eHHE KOJUICKIUU
«MeTamisl U CIJIaBbD», 00pa3l0B HEMETAIJIOB, PElIeHNEe IKCIEPUMEHTANbHBIX 3a/1a4, HAOII0IeHne U
OMHCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX ONBITOB (B3aMMOJICHCTBHE TUAPOKCH/IA ATFOMUHHUS C
pacTBOpaMu KUCJIOT U LIeI0Yel, KaueCTBEHHbIEC PEaKIIM1 Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuétel Macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAaCcCe WU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBa
BEIIECTBA) MMPOIYKTOB PEaKIUH, €CITU OJJTHO U3 BELIECTB UMEET MIPUMECH.

XuMHUA U KU3Hb

Ponp xumuum B oOecnedyeHHWH HKOJOTUYECKOW, SHEPreTHYecKol W MHIEBO 0e30macHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOJAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBienust 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO TMOJIYYEHUS Ba)KHEUIITUX
BEILIECTB.

UenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: BaXHEHIIME CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpPAacKW, CTEKIO, KepaMHKa, MaTepHalibl JJs AJIEKTPOHUKH,
HaHOMATEPHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

Xumusi U 340pOBbE UYEJIOBEKA: MPABHUIIa UCIOJIB30BAHUS JIEKAPCTBEHHBIX MpENapaToB, MpaBuia
0€30I1aCHOTO MCII0JIb30BaHMsI ITPENapaToB OBITOBOM XMMHUH B IOBCEAHEBHOM KU3HHU.



MexnpeaMeTHbIe CBA3H.

Peanuzanust MEXNpeIMETHBIX CBSI3€H MPH M3y4eHUHM OOLIeH M HeopraHMuecko XuMuu B 11
KJlacce OCYILECTBIIACTCS 4epe3 HMCIOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
IIOHATUH, SBIIIOIIMXCS CUCTEMHBIMHU JUISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOmre ecTecTBEHHO-HAYYHBIE MOHATHSA: HAy4HBIH (DaKT, rUHOTE3a, 3aKOH, TEOPHS, aHAIU3,
CHHTE3, KJacCH(pUKaLus, IepUOTUIYHOCT, HAOMIOICHHE, SIKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
SIBJICHUE.

®u3uka: Marepus, SHEprus, Macca, aTroM, OJNIEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOIl,
palMOAaKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosnorus: kneTka, opranus3M, sKocucTemMa, Ouochepa, Makpo- U MUKPOIIEMEHTHI, BATAMUHBI,
0OMEH BElIECTB B OPraHU3Me.

I'eorpadusi: MuHEpabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHonmorus: XMMHMYECKas IPOMBIIUIEHHOCTb, METAJUIyprus, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHajIoB, CEIbCKOX03SIICTBEHHOE MPOM3BO/ICTBO, MHUIIEBAsi TPOMBIIIIEHHOCTh, (hapMalleBTUYECKast
MIPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKMX IIPENaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHUasoB, dJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.
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[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyYarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBAThCS B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» AOCTUTAlOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS
JIMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTHU MPH CO3/1aHUM YYE€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH e TENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIleccy TBOpYECTBA B OOJACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHsS HAayKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOI0JICHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJYYCHHH H TOCIEAYIONIEM aHaIH3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYaIlMH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPUIICH C TO3HIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAIGHOTO ¥ KOJUICKTUBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JI0OPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHWH MPaKTUUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUH M0 XUMUU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxayuieil mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOJTHON U COLIUATIBLHOU CPEIbI;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel HTpUpOJHON cpene,
YMEHHsSI TIPOTHO3UPOBATH HEOIArOMPUSATHBIE SKOJIOTHMUECKHE MOCIEACTBHS MpPEeIIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUsl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COIIMATBFHOM MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMO(pOoOu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeUU(UKA XUMHUHM KaK HAayKd, OCO3HaHHs e poiud B (HOPMUPOBAHUU
palMOHaIBbHOTO HAYYHOI'O MBIILJIEHUS, CO3/IaHUU LEJIOCTHOIO MIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, MHUIIEBOM M HKOJOTMYECKON O€30MacHOCTH, B Ppa3BUTUHU MEIULUHBL,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOIb30BaTh XUMUUYECKUE 3HAHUS JUIsl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKON NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyJa B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHO W KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, M3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCajdbHble YyueOHbIE ICHCTBHS B IO3HABATEIbHOW U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeneNsaTh LeNUu JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;
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WCIOJIb30BaTh TPU OCBOCHUW 3HAHWMA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTUBHBIC, JACAyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakuu — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JIESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALMIO PpA3IUYHBIX BUIAOB M (HOPM TMPEACTABICHUS, KPUTHUECKU
OIICHHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAaueCTBE CpPEACTBA MpH paboTe ¢ XUMUYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBHATYpPHI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATTISITHOCTH.

OBiageHHne YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WINA JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IMPE3EHTAIMeil Pe3yabTaTOB MO3HABATENBHOU NESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BBINIOJHEHUH XUMHYECKOTO
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JKCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTrO IMpoekTa U (HOpMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIICIOBAaHUI ITyTEM COTJIACOBAHUSI MO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ Lenu U 3a/add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHaIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, pOJIM XMMHUU B TIO3HAHUU SIBICHUM HpHUponbl, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMW st
pEeIICHHA MPAKTUYCCKUX 3aJad W OKOJIOTHYCCKH 000CHOBAHHOTO OTHOIIEHHUA K CBOCMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarouiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasi), MOJib, MOJIApHAs Macca, MOJSPHbIE 00BEM, yYrIEpOOHBIM  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKaLIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIe)Kalllue B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJIOrMYecKue CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHSITHS [IPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpAIEHUI OPraHUYECKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XUMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OpPraHMYECKHX BELIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIme COeAUMHEHUN
(yrneBoAoponbl, KHUCJIOPOJ M  a30TCOAEpKAIIUE  COEAUHEHUs, BBICOKOMOJEKYJSPHBIE
COEMHEHUs), MaBaTh UM Ha3zBaHusA o cuctemarnudeckoit Homenknatype (IUPAC), a Ttakxke
MIPUBOJIUTh TPUBUAIBHBIE HA3BaHUS OTAEITHHBIX OPraHMYECKUX BEMIECTB (ITHJICH, MPOTHIICH,
alleTHJICH, JSTHJICHTJIMKOJb, TIUIEpHUH, (eHoN, GopMaibAeTui, ameTaabIeTui, MypaBbUHAs
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KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsl KUCJIOTA, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 1eJUTI0103a, TJIULHH);

Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHbIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapakTepU30BaThb COCTaB, CTPOCHHUE, (UIMUECKUE U
XMMHMUYECKHE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, aleTalbIeruj, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
TFeHETUYECKYIO CBSI3b MEXKIYy HUMHU YpaBHEHUSIMU COOTBETCTBYIOIMX XMMUYECKUX peakUuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb MCTOYHUKH YIJIIEBOJOPOAHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBAa MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIun);

chopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICIUPOBAHUE), HKCIOJb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IaTh TpaBUJja MOJIH30BAHUS XUMHYECKOW TOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHnYecKuX BEIIECTB MPU HArpeBaHUU, MOJyUYECHUE ATHIICHA U U3yYEHHE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
pu oOpallleHuy ¢ BelIeCTBaMU U J1a0OpaTOPHBIM OOOPYAOBAHUEM, MPEACTABIATH PE3YAbTaTh
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBoi nHbopMmaruu, MHTepHET U APYyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH [EATENbHOCTH B LEISAX COXPAHEHUS CBOErO 37I0POBbS U
OKpPY’KaIOIllel IPUPOJHOM Cpenbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA JKMBBIE OPIaHHU3MBI
OTPENEIEHHBIX OpPraHUYECKUX BeUIeCTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHaTs Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3JCHCTBUSA HAa OpPraHU3M
YEJI0BEKA;

Uil OOY4YaloIIMXCSl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX TTO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIL  cHenbIX M cAa0OBHIAMIMX OOYYAIOUIUXCS: YMEHHE HCIOJIb30BaTh pPelbeHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.
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11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOpPraHWYecKas XUMHS»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHATBLHOW T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHus: TMPaKTUYECKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHYECKHX  PEaKIUid, pacTBOpP, IJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AIEKTPOJUTHYECCKAS NUCCONUANNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHECHHS WU TPEBPAIICHUS DHEPTUU MPU XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(bakToNIOrMUecKrue CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOJIyYEHUU U O€30MacHOM HCIHOJb30BAaHUU
BAYKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHIM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MpPHU OMHUCAHUU HEOPTraHUYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

cOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBMaigbHbIE Ha3BaHUs OTICIBHBIX HEOPTaHMYECKHX BEIISCTB (YrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, Herami€Has W3BEeCTb, MUThEBas COJa, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpEAEsATh BaJJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJICHTHAsI, HIOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJEKYJSpHAs, WOHHAs, METAJUIMYeCKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh HEOPraHUYECKUX BEILECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(pOTepHBIE THAPOKCHBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT Tepuoanyeckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 nepuoaos lleproaudeckoil cucteMbl XuMuyeckux 3meMenToB Jl. U.
MeHeneeBa, HCIONB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPrETUUYCCKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX
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COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 351eMeHToB 1. U.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMHCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IMOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

Cc(OPMHUPOBAHHOCTh YMEHHS KIAacCU(DUIIMPOBATh XUMHUYECKUE PEAKIHH IO Pa3INnIHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIISATh YPABHEHHS PEAKIUN pa3IMYHBIX THIIOB, OJHBIE
U COKpalll€éHHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEPXKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, pACIO3HABaTh OIBITHBIM IIyTéM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPTaHUUECKHUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKItii;

c(OpMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

cOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI, JieXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHON KHUCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJi BEIeCTBa B PacTBOpe», OOBEMHBIX OTHOLIEHUN Ta30B MpPU XUMHUYECKUX
peakiusx, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACCHI BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOH peakluu, peaklMd HOHHOrOo OoOMEHa, Ka4eCTBEHHbIC pEeaklud Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnely U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30I1aCHOCTH MPH 0OpallleHNH ¢ BELIECTBAMU U JJAOOPATOPHBIM 000PYIOBaHUEM, NTPEJICTABIIAThH
pe3yabTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIHIo,
MOJIyJaeMyI0 M3 pa3HbIX HCTOYHHMKOB (CpelICTBa MacCOBOM KOMMYHMKauuu, MHTepHeT u
APYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU 1EJIeCO00pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH JEATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXKalollleld MIPUPOJHON Cpelibl, 0CO3HABATh ONACHOCTb BO3JEHCTBMS HA YKUBbIE OPraHU3MBbI
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OTpeIeIEHHBIX BEUIECTB, MOHUMAsT cMbIcT Tokasatens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBUIEHUS U IIPEAOTBPALEHUS UX BPEIHOIO BO3/ICHCTBYS HA OPraHU3M YEJI0BEKa;

Il OOY4YaloUINXCsl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.
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