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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XMMHUH Ha YpOBHE cpenHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit denepauuny,
TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (elnepanibHON 00pa30BaTeNbHON MPOTrpaMMbl CpEeTHEro OO0IIero
obpazoBanus (POII COO), mpencraBieHHBIX B DeneparbHOM TOCYAAPCTBEHHOM 00pa30BaTEIHLHOM
crangapre COO, c¢ yuérom Konnenumu mpemnogaBanusi y4deOHOro mpeaMera «XUMUS» B
oOpa3oBatenbHbIX opranu3anusix Poccuiickoii denepanyn, peann3yromuXx OCHOBHBIE 00pa30BaTEeIbHBIE
IIPOrpaMMbl, 1 OCHOBHBIX NOJIOKeHUI «CTpareruu pa3BuTus BocnuTanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3paOOTKe MPOTPaMMbl MO XHUMHUHU, K OMPEIEICHHI0 OOIIe CcTparteruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHsI 00y4aroIIMUXCsl CpeACcTBaMH y4eOHOTro npeaMera «Xumus» ais 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoHUenTyanbHble mnosnoxeHus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, COJEp)KaHUs, pe3yJbTaToB OOydyeHHs] M TpeOOBaHMHM K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TOJydyaeMO€ BBITYCKHUKaMHU 00IIe00pa3oBaTeIbHOM OpraHU3aIlH,
SIBJIIETCS HEOTHEMJIEMOM YacThI0 UX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEpIIAIOIIMM 3TAllOM peaanu3alun
Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX ILIEHHOCTEW, MPUCYLIUX LEIOCTHOM cucreme
XAMHYECKOTO 00pa3oBaHMs. JTH IIEHHOCTH KacalOTCSl TO3HAHUS 3aKOHOB TNPHUPOJBI, (OPMHPOBAHUS
MHUPOBO33PEHHUST M OOMIeH KyITbTYphl YETOBEKa, a TaKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0pOBbIO U TNpUpPOAHON cpene. Peanmsyercs xumuyeckoe oOpa3zoBaHHe OOy4aronIuxcs Ha
YpPOBHE CpemHero oOIero oOpa3oBaHHs CPEICTBAMH Y4eOHOTO mpeaMera «XUMHUS», COJIEpKaHHE U
IIOCTPOEHHE KOTOPOTO ONPEEIEHbI B MPOrpaMMe IO XUMHUHU C Y4ETOM CHELU(PUKH HAyKU XUMUH, €€
3Ha4YeHUs B MO3HAHUU IPUPOJABI U B MAaTEPUAIbHON KU3HU OOIECTBa, a TaKXKe ¢ y4ETOM O0IIuX Lenel u
MPUHLUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpPEeIHEro oOuiero oopa3oBaHus B
Poccuiickoit @enepanuu.

XUMHS KakK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIPaeT OCOOyl pOjb B COBPEMEHHOH
IUBWIM3AIIMK, B CO3JIaHMM HOBOW 0a3pl MarepuaibHOW KyabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMupoBaHHE PALMOHAIBHOIO HAYYHOI'O MBILIUICHUS, B CO3/aHUE IIEJIOCTHOIO IpPEJICTaBIeHUs 00
OKpYXKaloIlleM MHpe KaK O €IMHCTBE IPUPObl U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XMMHMU Ha OCHOBE
IIOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPYKAIOILIEr0 MUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMOAEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XHUMMs CTajla HEOTheMJIEMOM
YaCcThI0O MHPOBOM KYJIBTYpbl, HEOOXOJMMBIM YCIOBHEM YCIELIHOIO TpPyJa M JKHU3HU KaXIOro 4jeHa
obOmectBa. CoBpeMeHHass XUMHsS KaK HayKa CO3UJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HalpaBjeHa Ha peLIeHHE TII00aJbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTUS 4YEIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKO, MUIIEBOM, IKOIOTHUECKONH OE30IaCHOCTH U OXPaHbI 310POBbSI.

B cooTBeTcTBUM ¢ OOIIKMMU LEISIMU M IPUHLIMIIAMH CpPeHEro oouiero o0pa3oBaHus CoJiepKaHue
npeamera «Xumusa» (10-11 knaccel, 0a30BbI ypOBEHb W3YYEHMSI) OPUEHTHPOBAHO IPEUMYIIECTBEHHO
Ha  OOUIEKYJIbTYpHYIO  TOJArOTOBKY  oOOyd4aromuxcs, HeoOXOAMMYIO UM Ui BBIPAaOOTKHU
MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLUYMa, MPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu npeaMera «XuMus» sBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMUs» U
«O01as u HeopraHuyeckast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI
0a30B0Ol HayKH: cHCTeMa 3HAaHUH 10 HEOPraHMYECKOW XMMUHU (C BKIFOUYEHUEM 3HAHUN U3 00LIeH XUMUM)
U opraHmdeckoil xumuu. POpPMHPOBAHME JAaHHOM CHCTEMbl 3HAHUN TNpPU HM3YYEHUU NpeaMeTa
o0ecrieynBaeT BO3MOXHOCTh PACCMOTPEHMS BCETO MHOI000pa3us BEUIECTB HA OCHOBE OOIIMX MOHSATHUH,
3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaep:kaHus KypcoB — «Opranuueckas XuMus» 1 «O0Ias 1 HeopraHudeckas XUMHsD)
copMHUpoBaHa B MporpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YYEHHIO Y4eOHOro
MaTepuaia 1 00yciI0BIeHa HCTOPUUECKH 0O0OCHOBAaHHBIM Pa3BUTHEM 3HAHUN HA ONpeIeIEHHBIX



TEOPETHUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYecKOM XMMHH BEIECTBA PACCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKOW TEOPHUH CTPOCHUSI OPraHMYECKUX COCIMHEHUM, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U
JIEKTPOHHBIX TPEACTABICHUH O cTpoeHWH BemiecTB. CBeAeHHS 00 M3y4aeMBIX B Kypce BEIIECTBAX
JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX coeMHEHUI. B kypce
OPraHMYECKOH XUMHUHU T[OJIYYal0T pa3BHTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs TIEpPBOHAYAIBHBIC MIPEIICTABICHHUS O XUMHUYECKOM CBSI3H, KJIACCH(PUKAITMOHHBIX MMPU3HAKAX
BEILIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOM peaKIIiu.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMus» 0a30BOr0 YPOBHS pacCMATPUBACTCS M3YYCHHBIN
Ha YPOBHE OCHOBHOT'O O0I1IEro 00pa3oBaHus TEOPETUUYECKUN MaTepuan U (aKkTOJIOTHYECKUE CBEICHUS O
BEIIECTBAaX W XMMHUYECKOHW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas 1 HEOpraHu4ecKask XM
oOyyarouuMcsi TMpeAOoCTaBISETCS] BO3MOXHOCTh OCO3HAaTh 3HAUEHUE IEPUOJUYECKOr0 3aKOHa ¢
00IIETEeOPETUUECKIUX W METOJO0JOTHYECKUX TO3UIUH, TIyO)Ke TOHSATh HCTOPUYECKOE HN3MEHEHUE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH IO OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHMH O BaXHEWIIHMX BEIIECTBAX, MX COCTAaBE, CTPOEHUHU, CBOWCTBAX H
MPUMEHEHUH, a TaKKe O XUMHUYECKUX PEAKIUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHHS
nonoJHsAeTcs B Kypcax 10 n 11 kiaccoB anemMeHTaMu COAEPKaHNs, UMEIOIUMHU KYJIBTYPOJIOTHYECKUI U
MPUKIIATHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAHUIO B3aMMOCBS3M XHMHUH C JIPYTUMH
HayKaMH, pacKpbhIBalOT €€ pojb B TO3HABATENIbHOW W TMPAKTUYECKOW JEATEITLHOCTH 4YeJIOBEKa,
CrOCOOCTBYIOT BOCITMTAHUIO YBAKEHHUS K TIPOIIECCY TBOPYECTBA B 0OJIACTH TEOPUU M TMPAKTUUECKHUX
MPUJIOKEHUA XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPHUEHTUPOBATHCA B OOIMIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOIEeMax, CBI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICTUBATh WHMOPMAITHIO U IPUMEHSTH €€
JUIsl TIOTIOJIHEHUS 3HAHUM, PEIICHHS WHTEIUIEKTYaJbHbIX M 3KCHEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX
3amau. B nenom conepxanue ydaeOHOro npeamera « XUMUs TaHHOTO YPOBHS M3YyYEHUSI OPUEHTHPOBAHO
Ha (opMUpOBaHUE Y 0OYJAIONIUXCS MHUPOBO33PEHUYECKON OCHOBHI /Il MOHUMaHUS (QUIOCO(DCKUX UIEH,
TaKUX Kak: MaTepHalbHOE EIMHCTBO HEOPraHMYECKOTO U OPraHu4yeckoro Mupa, 0O0YCIOBICHHOCTh
CBOWCTB BEUIECTB MX COCTaBOM M CTPOCHHEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUH IyTEM
SKCIEPUMEHTa M pelIeHWs MNPOTHUBOPEUYHIl MeXAy HOBBIMH (akTaMM U  TEOPETUYECKUMU
MPEANOChIIKaMU, OCO3HAHUE POJIM XMMHUU B PEIICHHUU HKOJIOTHUYECKUX IMpoOiIeM, a Takxke MpolieM
cOepeKeHUs SHEPTeTHUECKUX PECYPCOB, ChIPhs, CO3JJaHHsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemieHus 3ajad BOCHUTAHMS, Pa3BUTHS U COLMAIM3AIMN OOY4YaAIOUIUXCS IPUHSATHIE
MporpaMMOM MO XUMHUU MOJIXOJbl K OINPEACIICHUIO COACPKAaHHWA M IOCTPOCHUS IpeaMera
npeaycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAIBHBIX YYeOHBIX AEHCTBUN, UMEIOIIUX 0a30BOE 3HAYCHHE
JUIS PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIIeHUsl Mpobiem, Moucka, aHalnu3a u 00paboTku uHbopMmaIu,
HEOOXOIUMBIX JJsi MPUOOPETeHUS OMbITa MPAKTHUECKOW M HUCCIENOBATENbCKON JIeATEIbHOCTH,
3aHUMAIOLLEN Ba)KHOE MECTO B MIO3HAHUU XUMHMH.

B mpaktuke mpemnojaBaHusi XMMHU Kak Ha YpPOBHE OCHOBHOTO oOmiero o0Opa3oBaHHs, TaK U Ha
ypOBHE cpenHero oomiero oOpa3oBaHus, MPHU ONPEICIICHUU COIEP>KATEIbHON XapaKTEepUCTUKU IIeneit
W3y4yeHUs TMpeAMeTa HalpaBJICHUEM NEPBOCTENEHHOM 3HAYMMOCTH TPAJULUOHHO IPU3HAETCA
(hopMHUpOBaHHE OCHOB XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKOM
JESATEIBbHOCTH YE€JIOBEKAa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C METOAMYECKON TOUKH
3pEHHUsI TAKOU MOJIX0] K ONIPENETICHUIO 1IeJIel N3YYeHUS TPEAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIaBHBIMU LENSMU M3Y4YeHUS TMpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCA:

e (opmupoBaHUE CHCTEMbl XUMHUYECKMX 3HAHUN KaKk BaKHEHIIEW COCTaBISIONIEH €CTeCTBEHHO-
HAayYHOUM KapTHUHBI MUpPA, B OCHOBE KOTOPOM JIekKaT KIIIOUEBbIe MOHATHS, (yHIaMEHTAIbHbBIE 3aKOHBI
U TEOPUU XUMHUHU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE W IOHHMMAHHUE CYIIHOCTH JOCTYIHBIX
00001IeHNT MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpUeHd UX pa3BUTUS U
CTaHOBJICHUS;



e (opMupOBaHHE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii, HEOOXOAWMBIX Il MPHOOPETeHHsS YMEHUH OpPHUEHTHPOBATHCS B MHpPE BEIECTB U
XMUMHMUYECKUX SIBJICHUH, UMEIOLINX MECTO B IPUPOJE, B IPAKTUUECKOMN U MOBCEAHEBHON KU3HU;

® pa3BUTHE YMEHMH M CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaONIOIEHUEM U OObSICHEHUEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€301TacHOTO OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ atum, coxepkareiabHas XapaKTepUCTHKA LeJed M 3a7ad MU3ydeHHs] IpeAMeTa B
[IpOrpaMMe IO XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUM C HOBBIMH INPUOPUTETAMU B
cucTeMe cpeaHero oomiero ooOpazoBanusa. CeroaHss B MPENoOJaBaHUU XUMHUH B OOJIbLIEH CTENEHU
OT/A€TCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJiep)KaHus OOy4deHMsl, OpUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIIYCKHHMKA 00111€00pa30BaTeNbHON OpraHu3aliy, BIIAJICIOIIET0 HE HAOOpOM 3HAHMM, a
(YHKIIMOHATIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMHU M YMEHHSIMH aKTHUBHOTO TOJYYEHHUs 3HAHUU U
MPUMEHEHMSI X B peabHOM JKM3HU JUIS PEIICHUS TPAKTHUYECKUX 3a]1a4.

B cBs3M ¢ 3TMM npu M3ydyeHHH npeaMmeTa «XHUMHs» JOMUHHPYIOIIEe 3HAU€HHE MPUOOpEeTaroT
TaKMe LEeIH U 3a/1a4l, KaK:

ajanrtanus Oo0yJaroIMXCS K YCIOBUSM JMHAMUYHO pa3BHUBAIOIIErOocs MUPA, (OPMHUpPOBAHUE
UHTEJJIEKTYaJbHO ~ Pa3BUTOM  JINYHOCTH, TOTOBOM K  €caMOOOpa30OBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY MPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopmupoBaHue y OOYJaOMIMXCS KIIOYEBHIX HABBIKOB (KJITIOYEBBIX KOMIICTCHIIHI), WMEIOIIHNX
YHHUBEpPCAJIbHOE 3HAYEHHE JJIsl PAa3IMYHbIX BUIOB JIEATEILHOCTU: pEeLICHHs poOiieM, MOUCKa, aHalu3a U
00paboTku MHPOpPMAIK, HEOOXOAUMBIX U MPUOOPETEHUs! OMbITa AEATEIbHOCTH, KOTOpas 3aHUMAeT
BaKHOE MECTO B IMO3HAHUM XMMHH, a TaKXe JUIl OLIEHKH C MO3UIUI SKOJIOTMYecKOod 0e30MacHOCTH
XapakTepa BJIHUSHUS BEIECTB M XUMUYECKHX MTPOLIECCOB Ha OpraHU3M YeJoBeKa U MPUPOJAHYIO CPEny;

pa3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN

oOyuaronuxcs: CoCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS M0 XUMUHU B COOTBETCTBUU C

KU3HEHHBIMU NMOTPEOHOCTSAMH, UCTIOJIB30BAaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JJISl TOUCKa

Y aHaJIM3a y4eOHOW U HAyYHO-TIOMYJISIPHON MH(POPMAIIMK XUMUYECKOTO COIEP KaHMUS;

dbopMHUpOBaHHE W Pa3BUTHE y OOYYAIOIIMXCS AacCOMATUBHOTO W JIOTMYECKOTO MBbIILICHUS,
HaOJI0IaTeNIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble 0COOEHHO HEOOXOAUMBbI, B YACTHOCTH, NPU
IUTAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'YMaHHCTHYECKON HANpaBlIEHHOCTH XUMUH, €&
BAKHOM pOJIM B PEIICHUHU TII00AIbHBIX MPOOJIEM PALMOHAIBHOTO MPUPOJIONOIH30BAHUS, MOMOIHEHUS
SHEPreTUYECKUX PECYpCOB U COXPAaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAUMOCTH
OepeXKHOTO OTHOIIECHUS K MPUPOJE U CBOEMY 3I0POBbBIO, a TAKKE MPUOOPETEHHSI OTIBITA UCIIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUU Ui MPUHATHS TPAMOTHBIX PEUICHUM B CUTyallUsX, CBA3AHHBIX C XMMHUYECKUMU
SIBIICHUSIMU.

B yuebHoM mnaHe cpenHero o0mero oOpa3oBaHus IpeaMeT «XuMus» 0a30BOTO YPOBHS BXOAMT B
COCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OO1ee yrcno 4acoB, OTBENEHHBIX Ui M3YYCHHsS] XUMUU, Ha 0a30BOM YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBanus, cocrapinsieT 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hepenio), B 11 kmacce — 34 yaca (1
4ac B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpenMer opraHnveckoil XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B MIOJYYEHUHU HOBBIX
BELIECTB M MaTepuanoB. Teopust cTpoeHus opraHumdyeckux coeauHeHuit A. M. Byrnepoma, eé
OCHOBHBIE TOJOXeHUs. CTpyKTypHbIE (HOPMYNIBI OPraHMYECKHX BEHIECTB. [ OMOJIOTHSA, HM30MepHsl.
XuMHYeckas CBS3b B OPraHU4ECKUX COETUHEHUSIX — OJMHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o kiaccupuKaluyd OpraHMYECKUX BemiecTB. HoMmeHKIaTypa OpraHmyecKux
COEIMHEHUI (cucTeMaTHYecKas) W TpUBHAJbHBIE Ha3BaHUS BaKHEMIIUX IpeICTaBUTENEH KJIacCoB
OpraHMYECKUX BEIECTB.

DKClepUMEHTANIbHbIE METOAbl M3Y4YEHHsS] BEIIECTB M HMX IPEBPALEHUH: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYecKHX BEIIECTB W MaTepuajllaMd Ha HX OCHOBE, MOJICIMPOBAaHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAOIIOJACHWE M OINUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TIaBJIeHHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. Mertan u 3TaH — mpocTennime
MIPEJICTAaBUTENN AJIKAHOB: (PU3MYECKHE M XMMUYECKHE CBOICTBA (peaklU{ 3aMEllEeHUs U TOPEHHS),
HaX0XJIeHHE B IPUPOJIE, MOTYYCHHE U TPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH psAL. OTWIEH U NPONWIEH — IPOCTEHIIne
MPEJICTAaBUTENIN  QJIKEHOB: (U3WYECKUE U XUMHUYECKHe CBOIcTBa (peakuuu TUIPUPOBAHUSA,
rajJloreHUpPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJIMMEpU3alli1), NOJy4eHUE U IPUMEHEHHE.

Ankamuensl: OyramumeH-1,3 u wmetunOyraaueH-1,3: cTpoeHHE, BaKHEHIINE XUMHUYECKUE
cBolicTBa (peakuus noauMmepusanun). [losydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUN DPsiA. ALETUIICH — MPOCTEHIITHI
IPEICTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (U3MUECKHE U XMMHMUYECKHE CBOWCTBa (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS), IOJYyYeHUE U IPUMEHEHHE.

Apensl. ben3on: cocraB, cTpoeHue, (QusMueckMe U XMMHUYECKHE CBOMCTBa (peakiuuu
rajJJoreHUPOBAaHUS M HUTPOBAHMs), HOJY4Y€HUE U MpUMeHeHue. Tonyon: cocmasg, cmpoeHue,
Quszuueckue u Xumuueckue cOUCMBA (Peaxkyuu 2an02eHUpoSanus U HUMpPOGAHUs), NOJYYeHUue U
npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHYeCKas CBA3b MEXYy YINIEBOJOPOIaMU, IPUHAUICKAIIUMA
K Pa3JIM4HBIM KJIACCaM.

ITpupoHBIe HCTOYHUKM YriIeBo10po1oB. Ilpupoanslii ra3 u nonyrHsle HedTsaHble razsl. Hed1hb
u e€¢ mnpoucxoxiaeHue. CrnocoObl nepepabOTKH He(TH: MEperoHka, KPEeKUHI (TePMUYECKUH,
KaTaJInTH4ecKui), nuposus. IIponykTel nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBILIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKThI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl WM3Yy4EHHUS BEIIECTB M MX IPEBPALICHUI: O3HAKOMIICHHE C
oOpa3aMu IjacTMacc, KaydyykoB M pe3uHbl, Koyuiekiuuu «HedTtb» u «Yroib», MonenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U raJlOT€HONPOU3BOIHBIX, MPOBEICHUE MPAKTUUECKON paboThl: MOJIydeHHE
STUJIEHA U U3yYEHHE €0 CBONCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOJIHOTO
BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 HMCXOJHBIX
BEIIECTB WK MPOJIYKTOB PEAKLIUN).

Kucaopoaconep:xamme oprannyeckue coe{MHEHUS

[IpenenpHbIe 0IHOATOMHBIE CIIUPTHL. METaHOJ ¥ 3TAHOJI: CTPOCHUE, PU3MUECKUE U XUMHUECKHUE
CBOMCTBa (peakUMM C aKTUBHBIMH METaJUlaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE.




Bonoponnbie cBsi3u Mexay MoJieKylaMu cnupToB. [leiicTBue MeTaHoJIa M 3TaHOjJa Ha OPraHu3M
4eJI0BeKa.

MHoOroaToMHbI€ CIUPTHL. DTUJIEHTJIUKOJIb U TIULEPUH: CTPOEHUE, (PU3NYECKUE U XMUMHUYECKUE
CBOMCTBa (B3aMMOJEMCTBHE CO IIEIIOUYHBIMH METaJlJIaMU, KaueCTBEHHAsl peaklMs Ha MHOIOATOMHbIE
cnupthl). JlelicTBue Ha Opranu3M yesnoBeka. [IpuMeHenue raunepria U 3TUICHTITUKOJIS.

@DeHo: CTPOEHHE MOJIEKYJbl, (pU3MYEeCKHEe U XUMHMUYECKue cBoicTBa. TOKCHMUHOCTH (peHoua.
[Ipumenenue denoua.

Anbaeruniel U kemonwvl. @opManmbIeTUl, alleTaIbICTUl: CTPOCHUE, (PU3UUECKUE U XUMUUYECKUE
CBOMCTBa (peaKkIMH OKUCJIEHHUS W BOCCTAHOBJIEHUS, KAueCTBEHHbIE pEaKIUH), MOJIy4eHHEe U
pUMEHEHHE.

OAHOOCHOBHBIE TIpelesbHbIE KapOOHOBBIE KHCIOThl. MypaBbHHAasT M YKCYCHas KHCIIOTBHI:
cTpoeHue, (u3nyecKkue M XUMHUYECKHE CBOICTBa (CBOICTBa, OOIIMe Ui Kiacca KHUCIOT, PEaKIIHs
sTepudrKalnn), IOTydYeHue U npuMeHeHue. CreaprHoBas U OJIEMHOBAs KUCJIOTHI KaK MPeICTaBUTEIN
BBICIHIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICIINX KAPOOHOBBIX KHUCJIOT, X MOIOIIIEE JEHCTBHE.

CrnosxHble 3QUpbl KaK IPONU3BOHbIE KAPOOHOBBIX KUCIOT. [ MApOonn3 ca0KHBIX 3GUpoB. KUpHI.
I'maponus xupos. [Ipumenenne xupoB. buosornueckast posiab )KUPOB.

VYrieBoapl: cocTaB, KiacCHU(UKAIUS YriIeBOJAOB (MOHO-, AW- W TOJucaxapuisl). [oko3za —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUEe U XMMHUYECKHE CBOMCTBA
(B3ammoieiictBre ¢ ruapokcuaoM Meau(ll), okuciaeHne aMMuadHbIM pacTBopoM okcunaa cepebpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TIIIOKO3bl), HAXOXKIEHHUE B MPHUPOJIE, IPUMEHEHUE, OMoJIoTHYecKasi poJib.
®ortocunTe3. PpyKkTO3a KaK U30MEp TITHOKO3HI.

Kpaxman u wnemmono3a Kak OpuUpojHble monuMepbl. CTpoeHHE Kpaxmalla W LEJUIIONO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJA0M).

OKClepUMEHTAIbHbIE METOJAbl HM3y4eHHs BEIIeCTB W UX [MPEeBpallleHHil: MpOoBEACHUE,
HaOJII0/IeHNEe M OMHCaHWE JEeMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE peaKlUu
OJIHOATOMHBIX CIUPTOB (OKHCIEeHHEe dTaHoia okcuaoM wMenu(ll)), MHOTOATOMHBIX CIUPTOB
(B3ammopeiictBue TimiepuHa ¢ ruapokcunom Memau(ll)), ampaerumoB (OKUCICHHME aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m rumpokcuaom menu(ll), B3auMozeicTBHE Kpaxmalla ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Borunicnenus mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOTO
BEIECTBA WJIM MPOJIYKTa PEaKklUu MO MU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIIIH).

A3oTCcoepKalye OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIIOTHl Kak amQoTepHble OpraHuveckue coenuHeHus. Du3nuecknue M XUMHYECKHe
CBOICTBa aMUHOKHUCIOT (HA MpUMepe TIuIHa). buonornyeckoe 3HaueHne aMHHOKHUCIOT. [lenTuapl.

benku kak mnpuUpOIHBIE BBICOKOMOJIEKYISApHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs W
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JIKOB: THAPOIU3, JEHATYpallus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKcIepUMEHTaAIbHbIE METO/Ibl U3YUEHHsI BEILIECTB U X MPEBpallleHHii: HaOIr0ieHNe U ONMCaHUe
JIEMOHCTPAIIMOHHBIX OTBITOB: IeHATypalsl OEIKOB ITPU HArpeBaHUH, LIBETHBIE PEaKIK OEIKOB.

BbicokoMosieKkyIsIpHbIE COeAMHEHH

OCHOBHBIE TOHATHS XHMUHU BBICOKOMOJIEKYISIPHBIX COEIUHEHHUH: MOHOMEp, TOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IMOJIMMEpPU3aLNK, CPelHSIs MoJieKyspHas macca. OCHOBHbBIE METO/BI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJMHEHUI — NOIMMEepH3alts U MOJIMKOHIEH AU

OKCIepUMEHTAIbHbIE METOJbl HM3Yy4eHHs BEIIECTB M HUX IMPEBPALICHUNA: O3HAKOMIIEHHE C
o0Opa3iaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXIpeIMeTHbIE CBS3H.



Peanuzanus MexXnpeaIMEeTHBIX CBA3€M IpU U3yuyeHUM opraHudeckoid xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK W TOHSATHA,
SIBJISFOILUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmire ecTeCTBEHHO-HAYYHBIE TOHATHS: SIBICHWE, HAYYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpPHS,
aHaM3, CHUHTE3, KIACCH(PHUKANNSA, TEPUOJUYHOCTh, HAOMIOACHUE, W3MEpEHHE, JKCIIEPHMEHT,
MOJEITUPOBAHUE.

®duznka: maTepusi, SHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKyJa, JHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEUIECTBA, (PM3NYECKUE BEITMYMHBI M CIUHHIIBI HX
H3MEpEeHUsl.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BeIIECTB B OpraHusMe, (QPOTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE OPO/IbI, OJIE3HbIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nuIeBble MPOAYKTHl, OCHOBBI PAIlMOHAJIBHOIO IUTAaHUS, MOIOIINE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepHalbl W3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUH dJIeMEeHT. ATOM. SIIpo aToMa, U30TOMBI. DIEKTPOHHAsT 000JI09Ka. DHEPTeTUUECKHE
YPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHTh. OCOOEHHOCTH pacCHpeaeICHHS
AJIEKTPOHOB MO OpOUTaIsIM B aTOMax »JJIEMEHTOB IIEPBBIX YETHIPEX MEPHOJIOB. DJIEKTPOHHAS
KOH(UTYpaIKs aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux sneMeHToB J[. 1. Mennaeneena.
CBs3p mepuoauyueckoro 3akoHa u Ilepuommyeckoid cucTeMbl XUMHUYECKUX anemeHtoB /[l U.
MeHnneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB
XMUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPYNIaM U MepUOIaM.
3HavYeHNE NEPUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XUMHUUECKas CBs3b. BHUIbI XUMUUECKON CBSI3U (KOBaJIGHTHAS! HETIOJISIpHAs
U TOJSipHAsl, MOHHAsA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHUYECKOMW CBSI3U
(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). Bomopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATENEHOCTb.
Crenenb okucinenus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA COCTaBa
BelecTBa. THUIBl KPUCTAUIMYECKMX PEIIETOK. 3aBUCHMOCTb CBOMCTBAa BEIIECTB OT THIA
KPUCTAIUIMYECKON PEIIETKHU.

[lonarue o aucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMJHBIE pPacTBOPBL. MaccoBas [0Jis
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranuyeckux coenuHeHuidl. HomeHknaTypa HEOpraHMYECKHUX BELIECTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BELIECTB, IPUHAIICKANUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peaknus. Kiaccupukanus XUMUYECKHMX peakiuii B HEOPraHMYECKOW W
OpraHMYEeCKOM XMMHH. 3aKOH COXpPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBpaIICHUS
SHEPTrUH MPU XUMUYECKUX PEAKIIHSIX.

Ckopocth peakiuu, €€ 3aBUCHUMOCTh OT pa3nuuHbiX (akTopoB. OOpaTUMble peakIUu.
Xumnueckoe paBHoBecue. DakTophl, BIAUSIONIME HA COCTOSIHUE XUMHYECKOTo paBHOBecus. [IpuHimn
Jle larense.

DnekTponuTnueckas auccormanus. CuinbHble W chnadble 37eKTpoiuThl. Cpega BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, 1IeI0UHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.



DKCIepUMEHTAJIBHBIE METO/Ibl U3YyUYEHHS BELECTB U UX IPEBPALICHUNA: IEMOHCTpALUs TaOJInLl
«Ilepuoguueckas cucreMa xumuyeckux diaeMeHToB [[. M. MenneneeBa», usydeHue Mojuenei
KPUCTATIMYECKUX PEIIETOK, HAOIIOJEHUE U ONMCaHHE JEMOHCTPAIIMOHHBIX U J1a0OPaTOPHBIX OIBITOB
(pasznokeHue MepoKcHaa BOJAOPOJAa B IPUCYTCTBUM KaTalu3aTopa, ONpPENENIEHHE Cpeabl pacTBOPOB
BELIECTB C IIOMOIIbI0 YHUBEPCAJIBHOTO HWHAMKATOpa, PEaKkUUd HOHHOIO OOMEHa), NIpPOBEICHHE
MPAKTUYECKON paboThl «BiusiHre pa3MTuYHbBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOH PeaKIumy.

Pacuérnbie 3amaum.

Pacu€rbl mo ypaBHEHMSM XHMHMYECKUX pEAKUUH, B TOM YHUCIE TEPMOXUMHUYECKHE PaCUEThI,
pacuéThl ¢ UCIOJIb30BAHNEM TIOHATHUS «MAacCOBas JA0JIs BELIECTBAY.

Heoprannueckass xumus

Hemeramnsl. Ilomoxxenne HemeramoB B lleproandeckoil cucreMe XMMUYECKUX IEMEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. dDu3nveckre cBONCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa u yrieposa).

XUMHYECKHE CBOMCTBA BAKHEUIITNX HEMETAIJIOB (TajloreHoB, cephl, a3ota, Gocdopa, yriaepona
U KPEMHHUS) U UX COEAMHEHNH (OKCUIOB, KHCIOPOJICOAEPKALUX KUCIOT, BOJAOPOIHBIX COEAUHEHUN).

[IpumeHeHre BaXKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne MeramioB B [lepmoanueckoir cucreme XumMudeckux snemeHToB 1. .
MenneneeBa. OCOOEHHOCTH CTPOEHHUS OJEKTPOHHBIX 000JOYEK aTOMOB MeTawioB. OOrmue
¢uznueckue cpoiicTBa MeTauioB. CrjiaBel METAIOB. DJIEKTPOXUMHUYECKHHM psll HanpsKeHUi
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIINX METAUIOB (HATPUU, KaJIWH, KAJIBIMA, MarHuid, alFOMHHUMH,
LIUHK, XpOM, eJe30, Me/Ib) U UX COCTUHEHHH.

OO6mwme cnocoOsI MoTy4YeHus MeTauioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIEpPUMEHTAIBHBIE METOJIbl M3YYEHHsI BELIECTB M MX IPEBPALICHUMN: W3y4EHUE KOJUIEKLIHUH
«MeTamnsl U CIJIaBbD», 0OPA3I[0B HEMETAIJIOB, pellleHrne SKCIEPUMEHTAIbHbIX 33/1a4, HAOII0AeHHE U
OTHCAaHNE JAEMOHCTPALMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aMMOJECHCTBHE IMAPOKCHIA ATIOMUHHUS C
pacTBOpaMu KUCJIOT U LIeNI0Yel, KaUeCTBEHHbIE PEAKLIUK Ha KaTHOHBI METAJUIOB).

Pacuérnbie 3amaum.

Pacuérbl Maccel BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAacCe WM
00BEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA
BEIECTBA) MPOJIYKTOB PEaKLUH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMHus H )KU3Hb

Ponp xumuu B oOecnedeHHM 3KOJIOTUYECKOM, 3HEpPreTMYeckol W MHIEBOil 06e30macHOCTH,
pa3BuTuu MeauuuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBiaenuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIUIEHHOTO MOJYYEHUS Ba)KHEUIIUX
BEILIECTB.

UenoBek B MHUpE BELIECTB M MaTEpPUANOB: Ba)XHEWIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpPACKH, CTEKJIO, KepaMHKa, MaTephasibl JJs 3IJIEKTPOHHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAIbHBIEC yI0OpEHUSI.

XUMHS U 310POBbE UEJIOBEKA: MPaBUJIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, MpaBHiIa
0€30I1aCHOT0 MCII0JIb30BaHMsI TPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KU3HMU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBSI3€H NMpH M3yuyeHUHW oOuel U HeopraHuueckod xumuu B 11
KJlacce OCYILECTBIIETCS Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MIOHATHM, SABISAIOLUIUXCSA CUCTEMHBIMU Il OTJENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mire ecTecTBEHHO-HAy4HbIE MOHATHSA: HAy4HBIH (DakT, rumoresa, 3aKOH, TEOpHS, aHAIU3,
CHHTE3, KJacCU(UKaLus, epUOJUUHOCT, HAOMIOICHHE, SIKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEpPEHHE,
SIBJIICHHUE.



dusmka: Martepus, SHEpPrus, Macca, aToM, O3JCKTPOH, MHPOTOH, HEHTPOH, WOH, W30TOII,
PaaMOaKTHBHOCTb, MOJICKYJa, JHEPreTUYECKHl YpPOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOAHUE BCUICCTBA, (1)I/I3I/I‘~I€CKI/I€ BCJIMYMHBI U CAUHUIBI X U3MCPCHHUA, CKOPOCTh.

buonorus: kinerka, opraHusM, 3KOcUcTeMa, ouocepa, Makpo- U MHUKPOIIEMEHTBI, BUTAMHHBI,
0OMEeH BelIecTB B OPraHU3Me.

['eorpadusi: MUHEpaJIbI, FOPHBIC TIOPOIBL, MTOJIC3HBIC UCKOTIAEMBIC, TOTUTUBO, PECYPCHI.

TexHonornsa: XUMHUUYECKas MNPOMBINIJICHHOCTb, MCTAJUTIYPTrHusi, IMPOHU3BOACTBO CTPOUTCIIBHBIX
MaTepHaNIOB, CEIbCKOXO3SMCTBEHHOE TIPOU3BOJICTBO, IHIIIEBasi IPOMBIIICHHOCTh, (papMalieBTHIYeCKasl
IMPOMBINIJICHHOCTh, MPOU3BOJACTBO KOCMCTHUUCCKHUX IMPLCIapaToB, MHMPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTCpraIoB, SJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.
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[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TTPOT'PAMMBI 110 XMMHWN HA BA30OBOM
YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOEHHUS OOYYArOIIUMUCS MPOTPaMM
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM W MpeAMEeTHbIM). HayuHo-
METOAUYECKOM OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/.

B cooTBeTrcTBMM C CHCTEMHO-JCSATCILHOCTHBIM TIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IpeaMera «XUMHsS» Ha YpPOBHE CpEAHEro o0Iiero oopa3oBaHUs BbLAEICHBI
CIIEYIOIIE COCTABIIAIOIINE:

OCO3HAaHUE OOYYAIOUIUMHUCS POCCHUMCKON TPaKIAHCKOW MIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIMYMe MOTHUBAIUU K 00Yy4EHUIO;

LIEJICHANIPABJICHHOE pa3BUTHE BHYTPEHHHMX YOEXKJIEHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJICTBOBAaTHCSI B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICIIOBEIMH ~ YCTAHOBKAaMH,  MPHUCYIIUMU  IIEJIOCTHOM  CHCTEME  XHUMHUYECKOTO
o0pazoBaHUs;

HaJIMuue MPaBOCO3HAHMS SKOJIOTMUYECKON KyIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
YKU3HCHHBIC TTAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeAMeTa «XUMUS» JTOCTUTaloTCs B €IWHCTBE Y4EOHOU U
BOCITUTATENILHOM JI€ATENbHOCTH B COOTBETCTBUUM C TyMaHUCTHYECKHUMH, COLUOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJA€ajJaMH POCCHMCKOrO Tpa)JaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMH M NPaBUJIAMHU MOBEACHUS, CIIOCOOCTBYIOIIMMHU MpolieccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUSI U HPAaBCTBEHHOT'O CTAHOBJICHUSI JIMYHOCTH 00yJarOMINXCS.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS MpeAMETa «XUMHUA» OTPaXaroT c(pOpMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOW M TPAKTHUYECKOM JEsITeNbHOCTH OOYy4aloUIMXCs [0 pealu3alud MPUHATHIX B
oOL1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHs OOYYaIOUIMMUCS CBOUX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COIMANBHBIX HOpMax U TMpaBWiIaX MEXKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESATETbHOCTH TPHU CO3JAHHU YYEOHBIX IMPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI APYrUX MpH
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOM IS TEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEUI0 OTEUECTBEHHOW XUMHUH;

YBOKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHUU M MPAKTHYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAayKH €CTh Pe3ylbTaT IIUTENbHBIX HAOMIOJCHHUH, KPOTOTIUBBIX
AKCMEPUMEHTATIBHBIX MTOMCKOB, IOCTOSTHHOTO TPY/Aa YYE€HBIX U IPAKTHKOB;

HMHTEpeca U MO3HABATEeIbHBIX MOTUBOB B MOJIYUEHUHU U MOCIEIYIONIEM aHaln3e UH(OPMAILIUU O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OILICHMBATh CUTYaIlMU, CBS3aHHBIE C XUMHYECKUMH SIBICHHUSMH, U TPHHUMATH
OCO3HAHHBIE PEIIeHUs, OPUEHTHPYSCh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
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FOTOBHOCTM OLICHMBAaThb CBOE IIOBEICHUE W IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TTOCIEICTBUN ITUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS [EHHOCTEW 3J0pOBOrO M 0Oe30macHOro oobpasa IKH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJroIcHHS MPaBUII 0E30TIACHOTO 0OPAIICHHUS C BEIIECTBAMHU B OBITY, TOBCEHEBHOM )KM3HH U B
TPYAOBOM JNEATEIBHOCTH;

MMOHUMAaHUSI [ICHHOCTU TPABUJI MHAUBUIYATbHOTO U KOJUICKTUBHOTO O€30MaCHOTO MOBEIACHUS B
CUTYaIMSIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUsSI TOCJIEACTBUI ¥ HENPUATHS BPEIHBIX TMPUBBIYEK (YIIOTPEOJICHUS] aJIKOTOJI,
HapKOTHUKOB, KypeHUs);

5) TpyA0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEHAOBATEIbCKON  JIEITEIbHOCTH,
00I1IECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEHICHUUM TPAKTUYECKHX 3aJad  COIHAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3YUYCHHIO MPOPECCUil pa3IMIHOrO Pojia, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPyJa U pe3yiabTataM TPYA0BOH ACSITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIMBHUAYaJIbHOW TPAaeKTOpUHU OOpa3oBaHUs, Oymymien
npodeccun U peaau3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00II1ecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH I1€JI€CO00Pa3HOT0 OTHOIICHHMS K TPHUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MMOHUMAaHMs TJIO0ATBHOTO XapaKTepa OHKOJOTHYECKUX TMPOOJeM, BIUSHUS IKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUSI HEOOXOJIMMOCTH HWCIOJIb30BaHUS JOCTHIKECHUNH XUMHUHM JUIS PEIICHHUS] BOIIPOCOB
PaIlMoOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPHATHS ACUCTBUHN, IPUHOCAIINX BPEl OKPYXKAIOIIEH MPUPOJTHON Cpene, YMEHHS
MIPOTHO3MPOBATh HEOJArONPHUATHBIE DKOJIOTHYECKUE IOCICACTBUS MPEANPUHUMAEMBIX JIEHCTBHA M
MPEAOTBPAIATh UX;

HaJU4Ms Pa3BUTOrO AKOJOTHYECKOTO  MBIIUICHHS, OKOJOTHYECKON KYIbTYphl, OTBITA
JEeSITENbHOCTH SKOJIOTUYECKOW HAIIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMU B MIO3HABATEIHHOM,
KOMMYHHKATHBHOM ¥ COIMANBbHOM NPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTUBOCTOATH
HJIC0JIOTUH XeMo(oouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1IeCTBEHHOU MTPaKTUKU;

MOHUMAaHM CHeMU(PUKA XUMUU KaK HayKd, OCO3HaHus e poiau B (HOPMHUPOBAHUU
paIMoOHaIBLHOTO HAYYHOTO MBIIUICHHUS, CO3IaHUU IEJIOCTHOTO MPECTABICHUS 00 OKpYKAIoIeM MUpe
KaK O €IUHCTBE NPHUPOAbl U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHW M pEIICHUH
po0ieM CoOXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU Ui COBPEMEHHOW IMBUJIM3AIMU: B €&
T'YMaHUCTHYECKOW HAIpPaBIEHHOCTH M BAaXKHOM pOJIM B CO3JaHMM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUU TI00aTbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHs UYEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON M IKOJIOTMYeCKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 0OECTIeUeHUN
YCIOBUH YCHENIHOTO TPY/AA U AKOJIOTUYECKU KOM(POPTHOM KU3HU KaXKIOTO YieHa 00IIeCTBa;
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€CTECTBEHHO-HAYYHONH  I'pDaMOTHOCTH:  IIOHMMaHHUSl  CYIIHOCTM  METOJIOB  IIO3HAHWS,
UCTIOJIb3YyEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHUS JUIS
aHaJin3a M OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEro MHpa U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUs
nenatb 00OCHOBAaHHBIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOIIUXCS AAHHBIX C IEJIBIO
MIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIB30BaTh XMMHUYECKUE 3HAHHS JJISl PEUICHHs MpoOiieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON eI TENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U cCaM000pa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TPyZa B pa3iINuHbIX chepax npodhecCHOHATbHON JeSITENbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS YU€OHOTro IpenMera «XUMHUsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIHOYAIOT:

3HauYuMble A7  (OPMHUPOBAHUS MMPOBO33PEHUS OOYYAIOUIUXCA  MEXKIUCHUIUIMHAPHBIE
(MexTmpeMeTHbIE) OOIeHAayYHbIE MOHSATHS, OTPa)KAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crenu(puKy METOJOB IO3HAHWSA, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeEIIECTBO,
SHeprus, sBJIEHHE, Mpoliecc, CUCTeMa, HAyYHBIM (aKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeIOBaHKE, HAOMIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUe);

yYHHUBEpcajbHble y4deOHble NeHCTBUS (ITO3HABaTElbHbIE, KOMMYHUKATUBHbBIC, PETYIATHBHBIE),
obecneunBaromue (HOpMUPOBaHHE (PYHKIHMOHAIHHOW TPaMOTHOCTH M COLMAIBbHOM KOMIETEHLUU
00yJaroImXcs;

CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIMCIUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalIbHbIE ydeOHbIe NEHCTBUS B MO3HABATEILHOM U COLMAIBHON
MIpaKTHKE.

MeramnpeaMeTHbIE  pe3ylbTaThl  OTPAKAIOT  OBJAJACHHEC  YHUBEPCAIBHBIMU  yUCOHBIMH
MMO3HABATEIbHBIMHI, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMH.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU JIEHiCTBUSIMH:

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSITEIBHO  (popMyaUpOBaTh MW aKTyaJlM3WpOBaTh NPoOOIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENIETIATh MENIN NCATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHXKCHHS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCIIOJb30BaTh MPHU OCBOCHUW 3HAHUH NPHEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATH
XapaKTepHbIe MPU3HAKU MOHATUM U YCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIHE
TOHATHUS JIIs1 OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBICHHIA;

BBIOMPATh OCHOBAHMS M KPUTEPUHU JUTS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEAKIIHA;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMBIX SBJICHHUSX, (POPMYIUPOBATH BBIBOJABI U
3aKIIIOUYCHUS;

MPUMEHSITh B TPOIECCe MO3HAHUS, HCIOJIb3yeMble B XHMHUU CHMBOJUYECKHE (3HAKOBBHIC)
MOJIeNH, TPeoOpa3oBhIBaTh MOJICNbHBIE MPEICTABICHUS — XUMHYECKHUH 3HAK (CHMBOJI) DIEMEHTA,
XuUMHueckas (GopMmyna, ypaBHEHUE XUMUYECKOW PeakIMi — MPH PElIeHUH y4eOHbIX MO3HABATEIbHBIX
W TMPAKTUYECKUX 3a]a4, NPUMEHSITh Ha3BaHHBIE MOJIEIbHbIE NPEACTABICHUS MJI1 BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 6a3oBble HCCJIEI0BATEILCKHE IeliCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMHUECKUX PEaKLIUi;
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dopmynupoBaTh LEIM M 3aJayd  WCCIICAOBAHUS, MCIOJB30BaTh IMOCTaBJICHHBIE U
CaMOCTOSTENIEHO C(HOPMYIHPOBAHHBIE BOTPOCH B KaueCTBE MHCTPYMEHTA MO3HAHHUS W OCHOBBI JUIS
(bopMUPOBAHHS THITOTE3HI 110 MMPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO  IUTAHUPOBAHHWS ¥ NPOBEACHUS  YUYCHHUYECKHX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOAATh 3a XOJOM IpoIecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3yiabTar, (OpPMyIUpoBaTh OOOOIIEHHWS W BBIBOJABI  OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEIOBAHUSA, COCTaBJISATh OOOCHOBAHHBIM OTYET O MPOJICITAHHOM
pabore;

pUOOpETaTh OMBIT YYCHHUECKOW HCCIEIOBATENBCKON U MPOEKTHOHN NESATELHOCTH, MPOSBIISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOWCKY METOJ/IOB pEIICHUS MPaKTHYECKUX 3a/ad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBATHCSI B PA3IUYHBIX MUCTOYHHMKAX MHPOpMaNuu (HAYIHO-TIOMYNSApHAs JUTEpaTypa
XAMHYECKOTO  COJICp)KaHHUs, CIpPaBOYHBIE TOCOOMs, pecypcsl MHTepHeTa), aHAIW3UPOBATH
MHGOPMAIHIO PA3IUYHBIX BHIOB U ()OPM IPENICTABICHHS, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTE;

dbopMynmHpOBaTh 3ampoChl W TPHUMEHSTHh pa3IMYHbIE METOJBl TP TIOUCKEe M OoTOOpe
nHpopmalnuy, He0OXOAUMOM JJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

nproOOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJbHYIO (OpMy TMpeacTaBieHUs HHMOpMaluu (CXEMBlI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

MCIO0JIb30BaTh HAy4YHBIN S3BIK B KAUECTBE CPEICTBA MpH paboTe ¢ XUMUYEeCKOo HH(opMaLnen:
MPUMEHATh MEXIpPEeIMETHbIE ((U3MYecKMe W MaTeMaTUYeCKHe) 3HAKH M CHUMBOJIBI, (HOPMYIIHI,
ab0peBUaTyphl, HOMEHKJIATYPY;

HCIO0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBnaeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ AMAJIora W/WIW JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTENHFHO BBITIOJHEHUS! MPEAI0KEHHON
3a/1a4u;

BBICTYNaTh C [Ipe3eHTalleil pe3yabTaToOB IO03HABATEIbHON JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJIHEHUU XUMHUYECKOTO SKCIEPUMEHTA,
MPaKTUYECKOW pabOThl MO HCCIECJOBAaHUIO CBOWCTB H3y4aeMbIX BEUIECTB, pealM3alld y4eOHOTO
mpoekta u (GOpMYyIHpPOBaTH BBIBOJBI IO pe3yabTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM
COTJIACOBAHUS MO3UIINH B X0J1€ OOCYX ACHUS U 0OMEHA MHEHHSIMH.

OBiageHHe YHMBEPCAJIbHBIMH PEryJJsiTAHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJILHO TUIAHUPOBAaTh W OCYILECTBISATH CBOIO I[O3HABATEIBbHYIO JESITEIbHOCTD,
ompenenss e€ LETM W 3a7add, KOHTPOJUPOBATH M MO Mepe HEoOXOIUMOCTH KOPPEKTHPOBATh
mpeaiaraeMblii  anrOpuT™M JEHCTBUI NpU BHINOJHEHHMH Y4eOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PGEKTUBHBINA CIOCOO MX pElIeHHs ¢ Y4ETOM TOJTy4eHHs HOBBIX 3HaHUU O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOIICHKH.

MHNPEIMETHBIE PE3YJIbTATHBI
10 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMHsD OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEICTABICHUNH O XHMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-HAY4HOM
KapTUHBl MHUpPA, POJIM XUMHHM B TO3HAHUM SBICHUHA NPUPOAIbI, B (OPMUPOBAHUU MBIIIJICHUS U



14

KYJIBTYPBI JINYHOCTH, €€ (YHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOAMMOM /ISl PEHICHHS MTPAKTHICCKUX
3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U IIPUPOIHON Cpee;

BJIQJICHUE CHCTEMOW XMMMUYECKHX 3HAHUU, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIONIUE TMOHSATHUS
(XMMUYECKMII  JIEMEHT, AaTOM, OJJIEKTpOHHas o00o0JIouKa aroMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKast CBSI3b, CTPYKTypHas ¢opMmyna (pa3BEpHYTas U COKpaIiEHHast),
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEPOJIHBIN CKelleT, (YHKIMOHAIBHAS TPYIINa, paJuKal,
M30MepHsl, U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOI0POIbI, KUCIOPOA U a30TCOAepKalIne
COCIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUHU U
3aKOHBI (TEOpHsI CTPOCHHUsI OpraHuueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JISKAIINUE B
OCHOBE TTOHUMAaHUs MPUINHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHUH, (PAKTOIOTHYECKUE CBEICHUS
O CBOHCTBax, COCTaBe, IOJyYEHUUM U OE30MACHOM HCHOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX
BEILIECTB B OBITY U NMPAKTUUECKOU JEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBIABIATH XapAaKTEPHBIC MPHU3HAKH TOHSATUMN, YCTAaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TMOHSATHS TPU ONMUCAHWU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XHMHUYECKYI0 CHMBOJHMKY IS COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOW) (PopMyna OpraHUYECKHUX BEIIECTB H
YpaBHEHUN XUMHYECKUX PEAKIMH, W3rOTaBJIMBATh MOJEIH MOJIEKYJT OPraHMYeCKHX BEIIECTB IS
WJUTFOCTPAIIMHN UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAUICKHOCTh HW3YYEHHBIX OPraHHUYECKUX
BEIIECTB 110 UX COCTaBY M CTPOEHUIO K OINpeneIEHHOMY KiacCy/Tpymie COeAnHEeHUH (yriaeBoa0poIbl,
KHCIIOPOJI U a30TCOJIEpIKAIINE COEIMHEHNS, BBICOKOMOJIEKYJISIpHbIE COEIMHEHUS ), TaBaTh UM Ha3BaHUS
mo cucremarnueckorr Homenkinarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBHBIC Ha3BaHUS
OTJIENbHBIX OPraHMYECKUX BEIIEeCTB (ATUJICH, MPOMWIEH, AalleTUJIeH, ATUJIEHIJIMKONb, TIUIEPUH,
¢benou, popmanpaeruy, aneraabAeril, MypaBbUHAs KUCIOTA, YKCYCHAs! KMCIIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapuHOBAas KUCIIOTA, IITI0K03a, PPYKTO3a, Kpaxmall, HeJUTi0I03a, TIUIHH);

chOpPMUPOBAHHOCTh YMEHHUSI ONPENENATh BHAbl XMMHUYECKOM CBSI3M B OPraHUYECKHX
coeMHEHUsX (OIMHAPHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJI0KEHHUS TEOPUU CTPOCHUSI OPTraHUYECKUX BEIECTB
A. M. byriepoBa a5 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH
COXpaHEHUsI MACChI BEILLECTB;

chOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUYECKHE U XUMUYECKUE
CBOMCTBA THUMUYHBIX MPEICTABUTENECH pa3WYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH,
STHJIEH, MPOMNUWJICH, aleTwieH, OyraaueH-1,3, metunOyraguen-1,3, O€H30J1, METaHOJ, ATaHOI,
STUJICHTJIUKOJb, TJHMLEPUH, (DEHON, aneTalbJIeru], MypaBbHHAas M YKCYyCHas KHCIOTBHI, TJIOKO3a,
KpaxMal, IeJIJTI0JI03a, aMUHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCTIOIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTEepH30BaTh HCTOYHHMKHU YTIIEBOJIOPOTHOTO ChIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CHOCOOBI WX TMepepabOTKM M MPAKTUYECKOEe NPUMEHEHHE TMPOJYKTOB
nepepaboTKH;

chOpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM YypaBHEHHUSM (MaccChl,
00BEMa, KOMMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKIMH MO M3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN);

cOpMUPOBAHHOCTh YMEHHMH BIAJAETh CUCTEMOW 3HAaHUK 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MPU W3YUYCHUU BEIIECTB U XMMUYECKUX SIBJICHUN (HAONIONEHUE,
W3MEPEHHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE), MCIOJIb30BATh CHUCTEMHBIE XWMHYECKHE 3HAHUS JUIs
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IPUHATHUS pEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEUIECTBAMM U UX
IIPUMEHEHHUEM;

cOPMHUPOBAHHOCTh YMEHHUH COOIOAATh TpaBUia TOJB30BAaHUS XHUMHUYECKON TOCYIOH U
na0opaTOpHBIM 000PYIOBaHHEM, a TAKKE TpaBWiia OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIIBITOB;

C(OPMHUPOBAHHOCTh yYMEHUH IUIAHUPOBATH ¥  BBIIOJHATH XUMHUYECKHHA OKCIEPUMEHT
(mpeBpalieHUss OpPraHMYECKUX BELIECTB IpPU HAarpeBaHWM, IOJyY€HUE STHJIEHA U M3YYEHHUE €ro
CBOMCTB, KaU€CTBEHHbIE PEAKLNUN OPraHWYECKUX BEIIECTB, JACHATypalus OelKOB INpH HarpeBaHUH,
LBETHbIE peakKlUy OEIKOB) B COOTBETCTBUU C IMPABWJIAMU TEXHHUKH O€30IaCHOCTHU IMPH OOpaIleHuH ¢
BELIECTBAMU U  J1a0OpaTOpHBIM OOOpPYIOBAaHUEM, IMPEACTABIATh PE3yJIbTaThl XUMHUYECKOIO
JKCIEpUMEHTa B (opMe 3alHcH ypaBHEHUN COOTBETCTBYIOIIMX PEaKUMi M (OPMYIUPOBATH BBHIBOJBI
Ha OCHOBE ATHUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHHM KPUTHYECKH AaHAJIU3UPOBAaTh XUMHYECKYI0 HH(POpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMmaru, HTEpHET U IpYyTrux);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOIATh MPABUIIA IKOJIOTHIECKH 11€JIECO00Pa3HOTO TIOBEACHUS B
OBITY ¥ TPYJAOBOM ACSITEIBHOCTU B IEJIAX COXPAHEHHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOTHOM
Cpelibl, OCO3HaBAaTh ONACHOCTb BO3JIEHCTBHUS Ha >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbici mokazatens [IJIK, moscHAT, Ha mpuMepax CHOcOObl YMEHBIICHUS U
MpeI0OTBPAILlEHUs] X BPEIHOTO BO3ACUCTBUS Ha OPraHNU3M UEJIOBEKa;

Ui 00YyYaromMXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUIA CJENbIX M CcIa0OBUASAIIMX OOYYaloIIUXCS: YMEHHE HCIOJIb30BaTh pPelibe(HO-TOYEUHYIO
cucteMy o6o3nauenuii JI. bpaitns mis 3anucu XumMmudeckux Gopmyd.

11 KJIIACC

[TpenmeTHBIE pe3yabTaThl 0CBOCHUS Kypca «O0mas 1 HeopraHuuecKas XUMISD» OTPaKaloT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O XUMHUYECKOW COCTaBISAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJM XMMHU B TO3HAHWU SIBICHUH TNPHUPOABI, B (POPMHUPOBAHMM MBIIUICHUS H
KYJbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJMMOM sl PEHICHHs TPAaKTHYECKUX
3a71a4 U KOJIOTUYECKH 000CHOBAaHHOTO OTHOILICHHUS K CBOEMY 3/J0POBBIO M IPUPOIHOI Cpere;

BJIaJICHUE CHCTEMOW XMMUYECKMX 3HAHWMH, KOTOpas BKIOYACT: OCHOBOMOJATAONINE TOHSATHS
(XMMHYECKUIl 2JIEMEHT, aTOM, M30TOIl, S-, P-, O- AJIEKTPOHHBIC OpPOHMTATM aTOMOB, WOH, MOJIEKYIA,
MOJIb, MOJISIPHBI 00BEM, BaJICHTHOCTb, AIIEKTPOOTPULIATEIBHOCTh, CTENCHb OKHCICHUS, XHMUYECKast
CBS3b (KOBAJCHTHAs, WOHHAs, METAJUIMYeCKas, BOJOPOJAHAs), KPHCTAUIMYECKas PEUIETKA, THIIBI
XUMHUUYECKUX DPEaKIHH, PacTBOP, HICKTPOJIUTHI, HEIIEKTPOJIMTHI, HIEKTPOIUTUYECKAS TUCCOLUAIINS,
OKHCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOH PEaKLU, XUMHUECKOE PAaBHOBECHE); TEOPHU H
3aKOHBI (TCOPHS ANEKTPOIUTUIECKON THcCconranuy, nepuoaudeckuit 3akon /1. M. MenyeneeBa, 3akoH
COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHHS W TPEBPAILCHUS HHEPIrHM NPU XUMHYECKUX
peaKIusX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHH, MHPOBO33PEHUYECKIE 3HAHUS, JIS)KAIIUE B
OCHOBE MOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBJICHUH, (PaKTOJIOTMUECKUE CBEICHHUS
O CBOWCTBaX, COCTaBe, IMOJYYEHHH M O€30MaCHOM HCIOJb30BAHUM BAaXHEUIIMX HEOPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOHN IeATELHOCTH YEJIOBEKA,;

C(OPMHUPOBAHHOCTh YMEHUH BBISABISATh XapaKTepHbIE NMPU3HAKU MOHATHM, yCTaHABIMBATH HUX
B3aMMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS MPU OMMCAHUU HEOPTaHUYECKUX BEIIECTB U
UX IpeBpalleHuii;

c(OPMHPOBAHHOCTH YMEHHH UCIOIB30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBICHUS (POPMYIT
BEIIECTB M YypaBHEHMH XWMHUYECKUX peakuui, cucremarndeckyro HomeHknatypy (IUPAC) wu
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TPUBUAJIbHBIC HAa3BaHUSA OTJCIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIl ra3, YIJIEKHCIBIA Tras,
aMMMaK, raméHas u3BeCThb, HeTalI€Hast U3BECTh, MUTHEBASI COJIA, TUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHU OIPENENATh BAJECHTHOCTh M CTENECHb OKHCICHHS XUMHYECKUX
JJIEMEHTOB B COEIUHEHUSX Pa3IMYHOIO COCTaBa, BUJ XMUMHUYECKOM CBs3U (KOBaJEHTHas, MOHHa,
MeTaJlJIn4yecKasi, BOJOpPOJHAs) B COEIMHEHUSX, TUIl KPUCTAIUIMYECKOH pPEHETKH KOHKPETHOIO
BEIIECTBA (aTOMHasA, MOJIEKYJISIpHAsl, MOHHAsI, METAJUIMYECKas), XapaKTep Cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECAUHEHHUI;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHMUECKIX BEUIECTB 110 UX
COCTaBY K OIPEJIEIEHHOMY KJIacCy/TpyIIe COETUHEHMH (MPOCThIE BEIIECTBA — METAJIIbI U HEMETaJLIBL,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(pOTEpHbIE THIPOKCUIbI, COJIH);

chopMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Tieproanueckoro 3akona [[. . Mennaeneesa u
JEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX
anemeHToB 1-4 mepuonoB [lepmonnueckoit cuctembl xumudeckux snemeHtoB J[. M. Menneneesa,
UCIIONIB3Ysl TMOHSTUS «S-, P-, O-2J€KTPOHHBIE OpOHMTAINY, «IHEPreTHUECKHE YPOBHM», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHX DJJIEMEHTOB M WX COCIWHEHHWHA MO TEepPHOJaM U
rpynnam [lepuoandeckoil cucremMsl XuMu4eckux 3aeMeHToB [I. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XWMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPKJIaTh CYIIECTBOBAHME I€HETUUYECKOMN CBSI3U
MEXy HEOPTaHMYECKUMHU BEIIECTBAMHU C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX
peaKkumii;

cOpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XHUMHYECKHE pEaKUUU MO0 Pa3InYHbIM
Mpu3HaKaM (YMCIy W COCTaBY PEarupyroIIMX BEUIECTB, TEIJIOBOMY 3((]eKTy peakiuu, N3MEeHEHHIO
CTETeHEeW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIH, YYaCTHIO KaTalu3aTopa);

cOpPMHUPOBAHHOCTh YMEHHMH COCTABIISITh ypaBHEHUS pPEaKLUMi PA3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaIEHHbIE YPaBHEHUS PEAKIMl HOHHOTO OOMEHa, yYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH pEaKIUu
UIYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUI NPOBOJUTH PEAKIMH, MOATBEPIKAAIOIIME KadyeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAxX HEOPraHMYECKUX BEIIECTB;

chOpMUPOBAHHOCTh yYMEHUW PpPACKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX PeaKItii;

cOpPMUPOBAHHOCTh YMEHUN OOBICHITH 3aBHUCUMOCTb CKOPOCTH XUMHUYECKOW peakluuu OT
pa3IuYHbIX (PAKTOPOB; XapakTep CMEUIEHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO
BozaeictBus (nmpuHnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE MPOLIECCHI, JieXkKallie B OCHOBE
MPOMBIIIJIEHHOTO  TMOJIYY€HUSI CEPHOW KUCIOTHI, aMMHUaka, a Takke Cc(HOpMHUPOBAHHOCTH
npejacTaBieHuii 00 OOMMX HAyYHBIX NPUHIUIAX M OKOJIOTMYECKUX MpoliieMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYUCICHUS C HMCIOJH30BAHUEM MOHSTHS «MaccoBas
JIOJIs BEIIeCTBA B PACTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MpPU XUMHUYECKHX PEAKIHUAX, MacChl
BElIeCTBAa UM 00bEMA Ira30B MO M3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce WM 0OBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXpaHEHUs
MaccChl BEILIECTB, TPEBPAILICHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUH COOMIOAAaTh TMpaBuja TMOJIB30BAHUS XMMHUYECKON TOCYyAoN U
nabopaTopHBIM 00OpyIOBaHUEM, a TaKXKe TMpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;
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cOPMHUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBINOJHITH XUMHUYECKHH  JKCIICPUMEHT
(pa3nokeHue MepoKCHAa BOJAOPOJA B IPUCYTCTBUM KaTalW3aTopa, ONPENEJIEHHE CPEbl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO WHAWKATOpA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XMMUYECKON peaKiny, peakiui HOHHOTO 0OMeHa, KaUeCTBEHHBIE PeaKknu Ha cynbdaT-, KapOoHaT- u
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4d 10 TeMaM «MeTauibl» u
«Hemeranner») B COOTBETCTBHU C NMPaBHJIAMH TEXHUKH 0€30IAaCHOCTHU MPH OOPAIICHUH C BEIIECTBAMH
1 J1abopaTopHBIM 000PYIOBAHUEM, MPEICTABIATH PE3yJIbTaThl XUMHUECKOTO KCIIEpUMEHTa B (popme
3allUCH YPaBHEHHUI COOTBETCTBYIOIIMX pEaKUui M (OPMYIUpOBATh BBIBOJIBI HAa OCHOBE 3THX
pe3yNbTaToB;

COPMHUPOBAHHOCTh YMCHHH KPHUTHYCCKH AaHATU3UPOBATh XUMHYECKYI0 HWH(POPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKAIINHU, IHTEpHET U JPyTriX);

c(hopMUPOBAHHOCTh YMEHUMN COOJIIOIATh MPaBUJIAa IKOJIOTHYECKHU 11€TIECO00Pa3HOT0 MOBEICHUS B
OBITY ¥ TPYJOBOU JESITEIBHOCTH B IIEJISX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYKAIOIICH MPHUPOTHOM
Cpenbl, 0CO3HABATh OTIACHOCTH BO3ACHUCTBHS HA KUBBIC OPraHU3MBI ONIPEICTIEHHBIX BEIIECTB, TOHUMAS
cmbicn nokazarenst [1/IK, mosicHATe Ha mpuMepax crnocoObl YMEHBIICHUS W TPEAOTBPAIICHUS HX
BPETHOTO BO3ACHUCTBUS Ha OPTaHU3M YEIOBEKA;

st 00y4aromuXCsl ¢ OTPAaHMYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE NTPUMEHSTH 3HAHHS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SIBJIICHUN;

IUISL CTIETIBIX ¥ CIIA0OBUAAIINX OOYYAIOMIMXCS: YMEHHE HWCIIOJB30BaTh pPelbe(pHO-TOUCHHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.
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TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/
NPorpamMmbl Bcero KO;TP oapubie | Tp ;KTquCKHe o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHNYeCKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazmeny 3
Pasznes 2. YriieBoaopoabl
2.1 [IpenenbHbIe YTIeBOIOPOABl — ATKAHBI 2
29 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
) aJKaJuEHBI, aJTKHHEI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2
524 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
' UX mepepadboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
3.1 Cnuptel. eHon 3
39 Anbnerunpl. KapOoHOBBIE KUCITIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro no paszneny 13

Pasnen 4. Azorcoaepskamme opraHudeckne coeIMHEeHUs1
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4.1 ‘ AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokOMOJIEKY/ISIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bongokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC
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KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM u¢posbie
Ne i/ pasi Kourpoububie | IIpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB JI. . Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIIIECTB
1.3 XUMHUYECKHE peakluu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertanibl 6 1
2.2 Hemeranmsi 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUUECKUX 5
' BEIIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 ‘ XUMHUs U KU3HD 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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