.02.
+05'00"

MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

XAHTBI-MAHCUMCKNU ABTOHOMHBIN OKPYT - IOT'PA
(Tromenckas 00J1acTh)
HUKHEBAPTOBCKHUI PAMOH
MYHULUIIAJBHOE BIOI)KETHOE OBIIIEOBPA3OBATEJ/IBHOE YUPEK/JIEHUE
«[MOKYPCKASI OBIIIEOBPA3BOBATEJILHAS CPETHSISI IIKOJIA»

COI'JTACOBAHO YTBEPX/IEHO
PACCMOTPEHO 3aMECTUTENb JUPEKTOpa JUPEKTOP
pykoBoutens MO I'.A.JlarynoBa JI.B.Kanununa
JL.M.BopoBuHCKast
ITporokon Nelot «30» aBrycra 2023 r. ITpuxas Nel82 ot
«30»asrycra 2024r. «30»aBrycra 2024r.
PABOYAS ITPOTPAMMA

(ID 3386882)

yueOHOoro npeamera «Xumus. ba3zoBblii ypoBeHb)

s ooygaromuxcs 10 kmacca

TOUKA POCTA

\

c.n.Iloxyp, 2024r



MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit @enepanuu, peatn3yrOIUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHUsS, pe3yJabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEaTH3aldyd Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YeJ0BeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(PUKH HAyKH XUMHH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AWHCTBE IMPUPOJbI U YeIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEoOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMuUs» sBISIOTCA 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOILIEH XMMMM) U OpraHndecko xumuu. @OpMUPOBAHUE JAHHON CUCTEMBI 3HAHMU
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHPOBAHA B IIPOTpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]1a K M3yICHHIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHUYeCKUX COCAUMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHM4eckol XUMHUU MOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHS B TNpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBACTCs
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKas XUMHUs» O0yJaromMMCs TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHMAaHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro mpeamMera « XUMUsD JaHHOTO YPOBHS M3Y4YCHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, I0O3HABAEMOCTb PUPOJAHBIX SIBJIECHUIN MTYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHHUBEPCATbHBIX YUEOHBIX NEHCTBHM, MMEIOIIUX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke npenoaaBaHus XMMUU KaKk HAa YpPOBHE OCHOBHOTO 00IIIEero 00Opa3oBaHusl, TaKk U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJULIIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHUMHUYECKOM Hayku Kak o00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoryilacHO JaHHOW TOYKE 3pEHUs TVIABHBIMH IEISIMUA HM3YYCHHS TpeaMeTa «XUMHUS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (QopMUpOBaHHWE CHCTEMBbl XHMHWYECKUX 3HAHUH KaK BaKHEHIICH COCTaBJISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opmupoBaHUEe W pa3BUTHE MPEICTABICHHA O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX IS PHOOPETCHUS YMEHUW OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CIocoOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJEHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBuil 0O€3011acHOro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpa3oBaHus. CeromHs B TPENOJaBaHUM XWMHUU B OOJIBIICH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHANBHOM I'PaMOTHOCTHIO, TO €CTh CIIOcCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHUS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  OOydaloIIUMXCsl K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMmupoBaHre Yy OOYyJarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JEeSITEeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWM XMMUH, a TaKXKe IS OICHKHU C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(opMupoBaHHE U Pa3BUTHE y 00YUAIOUIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMUTAaHUE Y OOyYaroummxcsi yOSKAEHHOCTHM B TyMAaHHUCTHUYECKOW HAINpPaBICHHOCTU
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/IO6peTeHI/I$[ OIIbITa MCIIOJIB30BAHUS TMOJTYYCHHBIX 3HAaHUHU AJId TPpUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
11 KJIACC
OBIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckune 0CHOBbI XUMHH

XUMHUYECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 0 OpOUTaIsIM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX IMEPHOJIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoguueckas cucremMa XuMudecKux dsimeMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBPEMEHHOI Teopueill CTpPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BelecTBa. XHUMHUYECKas CBs3b. Buabl XUMHUYECKON CBs3UW (KOBaJieHTHAast
HEeMnoJIspHasi U TOJIsipHasi, MOHHAsA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. OHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BemiecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[Tonatue o qucnepcHsIX cucreMax. MICTUHHBIE M KOJIIIOWAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmueckux coendHeHnid. HomeHkiaTypa HEOpraHWYeCKHUX
BellecTB. ['eHeTHyecKkas CBsI3b HEOPraHWYECKHUX BEIIECTB, IMPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckass peakius. Kraccudukanuss XMMHUYECKHX pEaKIHMi B HEOPraHMYecKoW u
OPraHMYECKOM XUMHH. 3aKOH COXPAHEHHUs MACChl BELIECTB, 3AKOH COXPAHEHHUs U MPEBpAIICHUS
SHEPIrUU MPU XUMUYECKUX PEAKLIMSIX.

Ckopoctb peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (PakTopoB. OOpaTUMble peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTtHueckas auccouuanus. CunbHble U cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, 1IEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YyYEHHUs BEUIECTB M HUX IPEBPALICHUN: JEMOHCTpPALIMS
tabmun «Ilepuonnueckas cucrema xumudeckux snemeHtoB JI. WM. MenpneneeBa», u3ydeHue
MojieNell KPUCTAUIMYECKUX pemEToOK, HaOMI0JAeHWe U OIMCaHWe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OTIPEICIIEHUE CPEABl PACTBOPOB BEILECTB C MOMOLIBI0 YHUBEPCAIBHOIO MHIMKATOPA, pEeaKkLUU
HMOHHOTO OOMeEHa), NMpOBEAEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIIN.

Pacuérnbie 3amaun.



Pacuérel 110 ypaBHEHUAM XMMHUUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTHS «MAaccoBas J0JIs BEIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxenne HemerauioB B llepuoanueckoil cucteMe XUMHYECKHX
anementoB JI. M. MenzaeneeBa u 0cCoOEHHOCTH CTpoeHMsI aromMoB. dusnueckue cBOMCTBa
HEMETAJUIOB. AJUIOTPOTIHS HEMETAJIJIOB (Ha MPUMEpPEe KUCIopoaa, cepbl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TalOTEHOB, cepbl, a3oTa, Qocdopa,
yriaepoja U KpeMHHMSI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)XKHEMIINX HEMETAJIOB M UX COCIMHEHUM.

Mertamnel. [lonoxenune metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YeK aToMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeTaiioB. CrulaBpl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsDKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl Noay4eHHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METOJbl H3Y4YEeHMsI BEIIECTB M MX MpPEBpallleHUi: H3ydYeHUe
KoJulekuuu «MeTauibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3aja4, HaONlIOJleHWe M  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OMBITOB
(B3auMoelicTBHE TUIPOKCHIA ATIOMUHUS C PAacTBOpaMH KHCIOT U LIEJNOYel, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIlECTBA,
Macce WM 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B o0ecrie4eHrnr 3KOJOTHUYECKON, SHEPreTHYEeCKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTMM MeAuIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBiaenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIy4eHHUS
BAKHEMILNX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATOB: BAXKHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYEeCKHE U MUHEPATIbHBIC yI0OpEHUS.

XUMHS U 3/I0pOBbE YEJIOBEKA: MpaBuia HCIOJb30BAHUS JICKAPCTBEHHBIX IIPENaparoB,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUHU B TIOBCEIHEBHOM JKU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBsI3€H MpH U3ydeHUH OOIIeld M HeOpraHU4eCcKOM XMMHUU B
11 xmacce oCyIIECTBIISIETCS Yepe3 UCHOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAy4YHbIX MOHATHH,
TaK ¥ TOHSTHH, SBJISIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmre ecTecTBEHHO-HAy4Hble IOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHamM3,  CHHTe3,  Kilaccu(ukanusi,  NEepHOAUYHOCTh,  HaOMIONEHHE,  IKCIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, SIBIICHUE.



®dusnka: Marepus, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaIMOaKTUBHOCTh, MOJICKYJla, SHEPTeTUUYCCKUI YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, GU3NICCKUE BEIIMUUHBI U €IMHULIBI HX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKast MPOMBIIIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEITbCKOXO03SIHCTBEHHOE MIPOU3BO/ICTBO, MHIIEeBast
MIPOMBIIIJICHHOCTh, (papMaleBTUYECKass MPOMBIIUICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpUAIOB, AJIEKTPOHHASI MPOMBIIIJICHHOCTD,
HAaHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWN HA BA30OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmBaeT TpeOOBAaHWS K pe3ylbTaTaM OCBOCHHUS OOYUYAIONIUMUCS NPOTPaMM CpeaHero oOImero oOpa3oBaHUSs
(JINYHOCTHBIM, METANpPEAMETHBIM U NpeAMETHbIM). HayuHo-meToauueckoil 0OCHOBOM [UIsl pa3paOOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS
MPOrPaMM CPEJTHETr0 O0IIero 00pa30BaHHUS SBIISETCS CHCTEMHO-AESITeIbHOCTHBIN TTOIXO/T.

B cootBercTBUH C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JTUMYHOCTHBIX PE3YIbTAaTOB OCBOCHUA IMPECAMCETA «XuMHus1» Ha
YpOBHE CpeIHETo 00IIero 00pa3oBaHUs BBIICICHBI CICAYIONIHE COCTABIISIONIHE:

OCO3HAaHWE OOYYAIONIUMUCS POCCHHCKOW T'PAKTAHCKOW HICHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHTHIO, CaMOCTOSTEIBHOCTH W
CaMOOTIPE/ICIICHUIO;

HaJINYMC MOTHUBAIINU K O6y‘—IeHI/IIO;

IeJICHANTPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTMYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPaIUIInid 6a30BOI
HayKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCs PYKOBOJACTBOBATHCS B CBOEH JEATENHHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
MPUCYIIMMH LIETIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue IPaBOCO3HAHUS SKOJOTHUYECKON KYIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeameTa «XUMHUS» TOCTHTaloTCs B €AMHCTBE Y4eOHOM M BOCHHMTATEIbHON AEATEIbHOCTU B
COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLUOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€ajJaMH POCCUIICKOTO I'pa)JIaHCKOTO
oOmiecTBa, MPUHATHIMUA B OOILIECTBE HOpPMaMHU U NpaBHJIAMHU MOBEIEHUS, CIOCOOCTBYIOIIMMH MPOIECCaM CAMOIO3HAHMS, CAMOPA3BUTHUS U
HPABCTBEHHOI'O CTAHOBJICHUS TMYHOCTU OO YyJAIOLTUXCA.

JIn4HOCTHBIE PE3YNbTAThl OCBOCHHUS MpeaMeTa «XUMHUsS» OTpakaoT CcHOPMHUPOBAHHOCTH OIbITA MO3HABATENBHOM M MPAKTHYECKOU
JEeSITeNbHOCTH 00YJaOIIUXCs 110 Peau3alluu MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

OCO3HaHHUs 00YUYaAIOLIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPSIKY;

MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH AESITETHLHOCTH MPHU CO3AAHUU YU€OHBIX MMPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a1ad4,
BBITIOJTHEHUH XUMUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYIHX MPU aHAIW3€ PA3TUYHBIX BHUIOB YueOHOM
NeSITeNIbHOCTH;



2) NaTPHOTHYECKOT0 BOCIIMTAHMS !

LIEHHOCTHOTO OTHOIIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIC/IMI0 OTEUECTBEHHOU XUMUU;

YBaXXEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAyKH
€CTh Pe3yJbTaT JUIUTEIbHBIX HAOIIOICHUM, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPY/la YYEHBIX U IIPAKTUKOB;

WHTEpeca U TI03HABATEILHBIX MOTHBOB B TIOJYYCHHUH U MOCIICAYIONIEM aHAIH3e WH(OOPMAIIUK O MEePEIOBBIX TOCTIKEHUSX COBPEMEHHOM
OTCYCCTBCHHOM XMMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMH SBJICHUSIMHU, U MTPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJIEHWE W TMOCTYIKH CBOWX TOBAPHIIEH C MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE
ITOCJIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoOBaHUs KYJIbTYPbI 310POBbS:

MMOHUMAaHMsI TIEHHOCTEW 370pOBOTO M 0E€30MacHOTO 00pasza KU3HH, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY
(HDM3UYIECKOMY U TICUXUYECKOMY 370POBBIO;

cOOJTI0IEHUS TTPaBIIT OE30ITaCHOTO OOpAIECHHS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM JKM3HU U B TPYJAOBOU JIEATEILHOCTH;

MMOHUMAaHMSI [ICHHOCTU TPaBWJ WHIUBUYAJTBHOTO W KOJUIEKTMBHOTO O€30MacHOTO TOBEACHHS B CUTYAlUSIX, YTPOJKAIOIINX 3J0POBBIO U
JKU3HH JTIONICH;

OCO3HAHUS MOCJIECICTBUI M HETIPUATHS BPEIHBIX MTPUBBIYCK (YITOTPEOICHUS aTKOTOJIsI, HAPKOTHUKOB, KYPEHHUS );

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B Y4YeOHO-HMCCIIEOBATEIBCKON ACSITEIBHOCTH, OOIECTBEHHO TOJIE3HOW, TBOPUYECKOW M JPYTHX
BHUaX JIEATEIIbHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acCTHE B PEIICHUH MPAKTHYECKUX 3a/1a4 COIMAIbHOM HAMPABJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 Ipodeccuil pa3muyHOro poja, B TOM YKCJIE€ HAa OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHWUN 10
XUMUH;

YBaXXEHUS K TPYAY, JIIOASAM TpyAa U pe3yiabTaTaM TPYIAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHAMBHAYaJIbHOUN TpaeKTOpuu oOpazoBaHus, Oyayineil mpodeccuu U peanu3alui COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHH, HMHTEPECOB U MOTpeOHOCTEH 00I1IecTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHMS:

AKOJIOTHYECKH 11e71ecO00pa3HOT0 OTHOIICHHS K MPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS JKU3HH Ha 3eMIIE;



MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJeM, BIMSHUS IKOHOMHYECKHX IPOIECCOB HA COCTOSHUE MPHUPOTHOU M
COLIMAJIBHOU Cpebl;

OCO3HAHHUS HEOOXOJMMOCTHU UCTIOIb30BaHUS IOCTHKEHUN XUMUH I PELLIEHUS BOIIPOCOB PallMOHAIBHOIO IIPUPOIOT0Ib30BaHUS;

AKTUBHOTO HEMPUSTUS ICHCTBUN, MPUHOCAIIUX Bpel OKPYKAIOIIEH MPUPOIHON cpeiie, YMEHHUsS MPOrHO3UPOBATH HEOJIArompUsITHBIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMACMBIX IEUCTBUH U MPEIOTBpAIIaTh UX;

HaJIM4YUs Pa3BUTOrO AKOJIOTMYECKOTO MBIIIEHUS, SKOJIOTMUYECKON KYIbTYpPbl, ONbITa AESITEIbHOCTH IKOJIOTMYECKOM HaIpaBJIEHHOCTH,
YMEHUS PYKOBOJCTBOBATHCS MMHU B IO3HABATEIHHOM, KOMMYHUKATHBHOM M COLIMAJIBHOW TMPAKTHUKE, CIHOCOOHOCTH M YMEHHsI aKTUBHO
MIPOTUBOCTOSATH UJEOTIOTUHN XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

MMOHUMaHMsI CHEMU(PUKH XUMHH KaK HayKH, OCO3HaHHS €€ pojii B (POPMUPOBAHUHU PAITHOHAIHLHOTO HAYYHOTO MBINIJIEHUS, CO3JaHUN
L[EJIOCTHOTO TpeACTaBIeHUsI 00 OKpY)KaIoLeM MHUpPE KaK O €IUHCTBE MPUPOJAbl M YEJOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U
pelIeHny TpodieM COXpaHeHUsl IPUPOJIHOTO PaBHOBECHS,

yOEXKIEHHOCTU B 0COOON 3HAYMMOCTH XMUMHH ISl COBPEMEHHOW IMBUIN3aLUU: B €€ TYMaHUCTUYECKOMN HANpaBICHHOCTH U BaXKHOM POJIH
B CO3JaHMM HOBOW 0a3bl MaTepUaibHON KYyJIbTYphl, PEHICHUH TJIOOATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYeCKOM, MUIIEBOW W HKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYEHUH YCIOBUM YCHENIHOTO Tpyda U
9KOJIOTUYECKH KOMGMOPTHOM KU3HU KKIOTO WICHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTU: TIOHUMAHUS CYLTHOCTH METOJIOB MO3HAHMS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCII0JIb30BATh MMOJIy4yaeMble 3HAHMS JUIsl aHANU3a U OOBSICHEHUSI SIBJICHUN OKPY)KAIOLIEro MUpa U MPOUCXOIANINX B HEM U3MEHEHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIFOYEHUS HA OCHOBE HAyYHBIX (DaKTOB U UMEIOIINXCS JAHHBIX C I[EJIbIO MOIYYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIs pelIeHus MpoOJIeM B pealbHbIX dKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKOM eI TeNbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY MOJyYEHHIO HOBBIX 3HAHUI M0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM Tpya B pa3INuHbIX chepax npodecCHOHaTbHON AeSITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHHC PpeE3yIbTaThl OCBOCHUS yqe6H0r0 nmpeamMeTa «XuUMHSD» Ha YPOBHE CpCAHCTO 06mer0 O6pa30BaHI/I}I BKJIIOYaroT:
3HAYUMBIC IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA o6yqafonmxc;1 MCKIUCHUIIIIMHAPHBIC (Me)KHpeI[MeTHBIC) 06IJ_ICH8.Y'-IHBI€ IIOHATHA,
OoTpaxKaromue neI0OCTHOCTb Hay‘lHOﬁ KapTUHBI MHpa U CHCHH(bHKy MCTOAOB TTO3HAHHS, HUCIIOJIB3YEMbIX B C€CTCCTBCHHBIX HAayKaX (MaTepI/IH,



BEIIIECTBO, DHEPIUs, SBIICHUE, MPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEIOBAHHUE,
HaOII0/ICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

VHUBEpCaJbHbIC YyUeOHBIC IeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), oOecreunBarmue (HOpMHUPOBAHUE
(YHKIIMOHATEHOM IPAMOTHOCTH M COITUAIBHOM KOMITETEHITUN O0YyJIarOIIHXCS;

CIIOCOOHOCTH 00YUAIONIUXCS MCIIOIB30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHBIC, MUPOBO33PECHUYECKUE 3HAHUS U YHUBEPCAILHBIC YIcOHbIE
JIEMCTBUSA B IO3HABATEILHOW U COLMAIBHOM MPAKTHUKE.

MeranpeMeTHBIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU Y4YEOHBIMU TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU |
PEryasSTUBHBIMH JIEHCTBHUSIMHU.

OBjaieHUe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU /IE/iCTBUSIMH:

1) 6a3oBble JJOoTMYECKHUE AeHCTBUS:

CaMOCTOSITEIFHO (DOPMYITHUPOBATH M aKTyaJTU3HPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENeTATh IeIH JEeATEIBbHOCTH, 3aJlaBas IMapamMeTpbl W KPUTEPUH WX JOCTHXKCHHS, COOTHOCHUTH PE3yJIbTaThl JEATEITHHOCTH C
IIOCTABJICHHBIMHU 11EJIIMU;

WCIIOJIb30BaTh MIPH OCBOCHHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBITIUICHHS — BBIICTISITh XapaKTepHbIe MTPU3HAKU MMOHATUN U yCTAHABINBATH
WX B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE TOHATHUS IS OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAITUU BEIIECTB U XUMHUYCCKUX PEAKIIHA;

YCTaHABJIMBATh IPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIY N3y4a€MbIMU SBJICHUSAMU;

CTPOWUTH JIOTHYCCKHUE PACCYKICHUs (MHIYKTHBHBIC, NEAYKTUBHBIC, MO AHAJOTWH), BBIABJISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSAX, (JOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh B TIPOIIECCE ITO3HAHMS, HCIIOJIB3yeMbI€ B XMMHUH CHUMBOJMYECKHE (3HAKOBBIC) MOJICNH, MPEoOpa3OBBIBATH MOJCIIbHBIC
MPEACTABICHUS — XMMUYECKUN 3HAK (CMMBOJI) DJIEMEHTA, XUMUYecKass (Gopmyra, ypaBHEHHE XUMHUYCCKON PEaKIUU — MPU PEIICHUH Y4eOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3aJlay, MPUMEHATh HA3BAHHBIE MOJEJIbHBIC MPEJICTABJICHUS ISl BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O ITIO3HAHMS BEIIECTB U XUMHUECKUX PEaKLUi;

dbopMynupoBaTh LETH U 3aJa4d WCCIIETOBAHUS, HCIOJB30BAaTh MOCTABICHHBIE U CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIE BOIMPOCHI B
KauyecTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI 17151 )OPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYXKICHHIA;

BJIAJIETh HAaBBIKAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA W TPOBEJICHUS YUYEHHUYECKHX 3SKCIEPUMEHTOB, COBEPLIEHCTBOBATH YMEHUS
HaOM0IaTh 332 XOJOM IPOIIECCa, CAMOCTOSITENFHO MPOTHO3UPOBATh €r0 pe3ylbTaT, GOopMyIupoBaTh 00OOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHNUS, COCTABIATH 000CHOBAHHBIN OTUYET O MpoAeTIaHHON padoTe;



npuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEIbCKOW W TPOEKTHOW JESTeIbHOCTH, MPOSIBIISATH CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHUS IPAKTUUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pab6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHHKAX WH(pOpMaNyK (HAy9HO-TIOMYIISIPHAS JTUTEpaTypa XMMHUYECKOTO COJIEPYKAHHs, CIIPABOYHBIC
nocobusi, pecypcsl VHTepHeTa), aHAIM3HPOBATH MHMOPMAIMIO PA3TUYHBIX BUIOB M (OPM NPEACTABICHUS, KPUTHYECKH OLEHUBATH €€
JIOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3arpochl U MPUMEHSATh Pa3IMYHbIE METOJBl IPU MOUCKE M O0TOOpe MHPOpMAIMH, HEOOXOAWMOMN [UIsl BBIIOJHEHUS
y4eOHBIX 3a7a4 ONPEENIEHHOTO THIIA;

MIPUOOPETATh OMBIT UCTIOIBb30BaHNUs HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaNbHYIO (hopMy INpeacTaBieHuss nHGopMaluuu (CXeMbl, rpaguKy, AMarpaMMbl, TaOJUIbI, PUCYHKU U
Jpyrue);

WCIO0JIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpEACTBA MMpH paboTe ¢ XUMHUYECKOH HHGPOpMalueil: NpUMEHSTh MEXKIIPEIMETHBIE
(pu3nyeckue 1 MaTeMaTU4YECKHE) 3HAKH U CUMBOJIbI, OpMYIIbl, aO0OpeBHATYpbl, HOMEHKIATYPY;

HCI0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OgiaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMOMl TeMbl B XOJ€ Juajora W/WIN JUCKYCCUH, BBICKAa3bIBATh e, (POPMYIHPOBATH CBOU
IIPEUI0KEHUS OTHOCUTEIIBLHO BBINOJIHEHHS TPEUI0KEHHOMN 3a1a4H;

BBICTYIIaTh C IIPE3CHTAllMed pe3yJbTaTOB II03HABATEIbHOW JEATENBHOCTH, IOJYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEpCTHUKAMM IPU BBINOJHEHUH XMMHMUYECKOIO 3KCIIEPUMEHTA, MPAaKTUYEeCKOH padOThl MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro npoekra u (opMyiaMpoBaTh BBIBOJBI 10 PE3yJbTaTaM MPOBEIEHHBIX MCCIEJOBAHUN IMYTEM COIVIACOBAHUS NMO3MLMHN B
X0J1e 00CYXJICHHUS 1 0OMEHA MHCHUSIMU.

OsJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIBHO IJIAHWPOBATh U OCYILECTBIIATH CBOIO MO3HABATEIIBHYIO J€ATEIbHOCTD, ONPEAEsisl €€ Lesn U 3a1a4l, KOHTPOJIUPOBATh U
[0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh IpeAjaraeMblii adrOpuUTM JEHCTBUHA NMpH BBINOJHEHUH Y4eOHBIX M HCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3GEeKTUBHBIN CIIOCOO UX PEIIEHUs ¢ YyYETOM MOJIyUYEHHsI HOBBIX 3HAHUH O BEILIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



HNPEIMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OO011as 1 HeOpraHu4ecKasi XuMus» OTPakaroT:

C(OPMHUPOBAHHOCTh MPEICTABICHUI: O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJH XUMHUH B MO3HAHUU
SIBIIGHUN TPUPOJbl, B POPMUPOBAHUN MBIIUIEHUS] U KYJIbTYpPbl JUYHOCTH, €€ (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JUIsl pelieHus
MPaKTUYECKUX 337a4 U IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBbIO M PUPOJAHOMN CpEIE;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MOHATUS (XUMUYECKUN AJIEMEHT, aTOM, M30Toll, S-,
p-, d- 3JeKTPOHHBIC OPOUTAITH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BbEM, BaJIGHTHOCTD, AJIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIICHHS,
XMUMHUECKasl CBs3b (KOBaJIGHTHAs, HOHHAs, METAJUIMYECKas, BOJIOPOAHAS), KPUCTAJUIMUECKasl PEeIIETKa, TUIIBI XUMUUYECKUX peaKkiui, pacTBop,
AIIEKTPOJIUTHI, HEIIEKTPOJUTHI, DJIEKTPOJUTHUYECKAsT JAWCCOLMAIUS, OKHCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW pPEaKIHH,
XMMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpUs IIEKTPOIUTUYECKON AMccolMaluy, nepuoandeckuil 3akon /I. M. MenneneeBa, 3akoH
COXPAaHEHHUsI MaccChl BELECTB, 3aKOH COXpPAHEHHS U MPEBPAILLEHUS] SHEPIruu MpU XUMHUUYECKUX PEeaKIusiX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
S3bIK XMMMHM, MHUPOBO33PEHUYECKHE 3HAHMs, JEKallUe B OCHOBE IMOHMMAHMUS IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJIICHUM,
(hakToNOrNUecKre CBeICHUS O CBOMCTBAX, COCTAaBE, MOJYYEHUN U OE30MaCHOM HCIOJIb30BaHUU BaKHEUITUX HEOPraHWYECKUX BEIIECTB B OBITY
Y MPAKTHUYECKOU NEATEIBHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHblE TNPU3HAKK TMOHSITHUM, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MOHITHUS IPU ONTMCAHUN HEOPraHMYECKUX BEIIECTB U UX MIPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHM MCIIOJIB30BATh XMMHUYECKYI0 CUMBOJIMKY JJISi COCTaBICHHUS (POPMYN BEIIECTB M YPAaBHEHHH XUMHYECKHUX
peakumii, cucremarudeckyro HomeHkiIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUSA OTACIbHBIX HEOPTaHMYECKHX BeEHIECTB (yrapHbI ras,
YTJIEKUCIIBIN Ta3, aMMHUAK, raliéHas U3BeCTb, HeranéHasi U3BECTh, IUTHEBAs COJIa, MUPUT U JIPYTHE);

chOpMUPOBAHHOCTh YMEHUN OMpPEAENATh BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHHSIX Pa3IUYHOTO
COCTaBa, BUJ XHMHUYECKOH CBs3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B COCAWHEHUSX, THI KPUCTAJUTMUECKON pPeméTKU
KOHKpPETHOTO BelllecTBa (aTOMHAas, MOJIEKYNspHas, HMOHHAs, MeTaJlIn4yecKas), XapakTep Cpeldbl B BOJHBIX PAcTBOpPaX HEOPraHUYECKHX
COCJIMHCHUI;

cOpMUPOBAHHOCTh YMEHHUI YyCTaHABIMBATh NPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB [0 HMX COCTaBy K OIpeaeIEHHOMY
KJ1accy/Tpynime coelMHeHUH (IpoCThIe BEIeCTBA — METaJUIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBaHHUS, KUCIIOTbI, aM(OTEpHbIE I'MIPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH pacKpblBaTh CMbICH mepuoauyeckoro 3akoHa JI. WM. MenzaeneeBa M JEMOHCTPUPOBATH €O
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKITHH;



c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AIEKTPOHHOE CTPOSCHUE aTOMOB XUMUYECKUX 3eMeHTOB 1—4 mepuonoB [lepuonndeckoii
cHCTeMbl XuMHu4yeckux 3eMeHToB J[. M. MenneneeBa, UCIOIb3ysl MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUYCCKUEC YPOBHUY,
O6’I)$ICH$ITI) 3aKOHOMCPHOCTU HU3MCHCHUA CBOMCTB XUMHYECKHX DJIEMECHTOB M HX COeI[I/IHeHI/Iﬁ o nepuoaamM W rpyimiam Hepnonnqecxoﬁ
CHUCTEMBI XUMHUUYECKUX 3jieMeHToB /. 1. MeHnieneena;

c(hOpPMHUPOBAHHOCTh YMEHHW XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA HEOPTAHWYECKUX BEIISCTB Pa3IMYHBIX
KJIACCOB, TIOJATBEP)KJaTh CYIIECTBOBAHWE TEHETUYECKOW CBSA3M MEXJIYy HEOPraHMYEeCKHMMH BEIIECTBAMU C TIOMOIIBIO YpaBHEHHUH
COOTBECTCTBYIOIINX XUMHNYCCKHUX peaKuHﬁ;

c(OpMHUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATh XMMHUYECKHE PEaKLUMU MO Pa3IUYHbIM IpU3HAKaM (YUCIy U COCTaBY pearupyrorinx
BEILIECTB, TEIUIOBOMY 3 (PEKTy peakinu, N3AMEHEHUIO CTENIEHEH OKUCIICHUS DJIIEMEHTOB, 00pPaTUMOCTH PEAKIIUU, YYACTHUIO KaTaIN3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTaBIATh YPABHEHUS PEAKIINI pa3IMYHbIX TUIIOB, MOJIHbIE U COKPAIEHHBIE YPAaBHEHUS pEaKUii HOHHOTO
O6MeHa, YUYHUTBIBasA YCJIOBUS, ITPH KOTOPBIX 3TH PECAKIIUNA UAYT 10 KOHIIA,

CCbOpMI/IpOBaHHOCTI) yMeHI/Iﬁ IMPOBOAWTE PECAKIUH, IOATBCPKAAOIINC Ka4eCTBEHHBI COCTAaB PA3IMYHBIX HCOPraHUYCCKHUX BCHICCTB,
pacCrno3HaBaTh ONBITHBIM HYTeM HOHBI, TPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAX HEOPIraHNICCKUX BEIICCTB,

chOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUNA TMOCPEACTBOM COCTABJICHUS
ANIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMUYECKOM PEaKIIMU OT Pa3MYHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHENIHeTo Bo3aeicTBus (nmpuHiui Jle [llaTense);

chOpMUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XMUMHUYECKHE TMPOIIECCHI, JIeXKAIIHME B OCHOBE IMPOMBINIJICHHOTO TOJYyYEHUS CEPHOU
KHCJIOTBI, aMMHUaKa, a Takke chOPMUPOBAHHOCTD MPEACTABICHUN 00 OOITUX HAYYHBIX MIPUHITAIIAX U IKOJOTHUUECKHUX MPOOIEeMax XUMHUIECKOTO
MTPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBHIYHMCICHHS C MCIIOJIh30BAHUEM TOHATHSI «MAcCOBas JIOJIA BEIIECTBA B PACTBOPE», 0OBEMHBIX
OTHOIIICHUH Tra30B MPU XUMHUUYECKHX PEaKIHUIX, MAacChl BEIIECTBA WM 00BEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe UM 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEaKIIMH BEIIECTB, TEIUIOBOTO 3P deKTa peakiri Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPAIICHHS U
COXpaHEHUs SHEPIHUH;

cOpMUPOBAHHOCTh YMEHMI COOIIOAATh MpaBHJIA TMOJH30BAHHS XHUMHUYECKOW MOCYIOM M JabOpaTopHbBIM OO0OpYIOBAaHHEM, a TaKKe
MpaBuiIa 0OpallleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITOIHATH XUMHUYECKUN SKCIIEPUMEHT (Pa3yiosKeHHne MepoKCUaa BOJAOPOJa B MPUCYTCTBUU
KaTajan3aTopa, OMpeAeNieHHe Cpeabl PacCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB Ha
CKOPOCTh XUMUYECKOW peakiluy, peakllui MOHHOTO 0OMeHa, KadyeCTBEeHHbIC PEakIuu Ha cynb(dar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHHMSI, PellieHre IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTtamib» u «HemeTamib») B COOTBETCTBUHU C MTPABHIIAMU TEXHUKH O0€30MaCHOCTH



npu OOpalIeHuy C BEHIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM, NIPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOUIMX peakiuii 1 GopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTUYECKH aHAM3UPOBATh XUMHUYECKYI0 HH(POPMALIUIO, MMOJTydaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeIcTBa
MaccoBOM KOMMYyHUKaluK, IHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHI COOIIONATh MpaBMiIa AKOJOTHYECKH IIeTIeCO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOW IEATEIHHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS U OKPYKAIOUIEH NPUPOJHOM Cpelbl, OCO3HABATh OIIACHOCTHh BO3JCUCTBUSA HAa JKUBBIE OPraHU3MBI
OTpeIeNIEHHBIX BEIECTB, MOHUMas cMblici nokazatens [1JIK, moscHATe Ha mpuMepax crnocoObl YMEHBIIEHHS U ITPEIOTBPALLICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 0Oy4aroUuXxcs C OrPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSi: YMEHHE NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUIS CJETBIX W CJIa0OBHAALIUMX OOY4alOUIMXCA: YMEHHME HCIO0JIb30BaTh pelbe(HO-TOUYeUHYI0 cucteMy obOo3HaueHudl JI. bpaiins mis
3aMUCU XUMHYECKUX (POpMYyIL.
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KonuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 10 xnacc/ I'abpuensu O.C., « «M3narensctBo «IIpocemenuer»

* Xumus, 11 xnacc/ I'abpuensu O.C., «M3narensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumus Meroauueckoe nocodue — 6a30BbIil ypOBEHb -
M.: Ipoda 2022 rogx.
2. O.C.I'abpuensn, U.I.Octpoymos, «OO011ast XMMus B TeCTax, 3a7adax, ynmpaxkHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTposabHbIe 1
MpOBepOUHbIe paboThl K yueOHUKY». — M.: J[Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 ximacc: HactonpHas kHUTa 1115
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, ['.I".JIpicoBa, A.I".Beenenckas «Xumus 11 knacc: HactonbHast kHura 1is
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensH, [1.B.Pemreror, N.I.OctpoymoBa «3amaun 1Mo XUMUHU U CIIOCOOBI HX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenucoa «Xumus 11 kimacc moypounsie tiansl Mo yaeouuky O.C.I"abpuensHa,
I".I".JIeicoBoi» - Boarorpamy Yuurens 2018ro.

8. M.A.Pa6oBa, Y.1O.Hesckas, P.B.JInako «TecTel mo xumuu 11 kimacc», - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuens, N.I".ocTpoyMOB « XMUMHYECKHI SKCTIEPUMEHT B TIKoJe 11 kmacey; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera « Xumusi» u caliT uist yautess «5 Uy Ha YpOK XUMHUN
http://him.1september.ru Eaunas xomekmnus LIOP: [IpenqmeTHas koyekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumusi. Komteknust Poccuiickoro o01ieo0pa3oBaTelibHOTO moprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMus: 31€KTPOHHBINA y4EeOHUK IS CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMUH: 3JIEKTPOHHBINA y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS

Jliis peasiu3aniuy NpOrpaMMsbl HCIOJIb3YyeTCs1 000pyA0BaHUe
00pa30BaTEJbHOI0 HEHTPA €CTECTBEHHO-HAYYHON M TeXHOJIOTHYECKOM
HanpasJeHHocTell «Touka poctay.
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