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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS (eepalibHON 00pa3oBaTebHON MPOTpaMMBbl CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeaMera
«Xumus» B oOpaszoBarenbHbIX opranu3anusx Poccuiickoit ®denepanuu, peanu3yrommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @®enepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOZ0B K pa3pabOTKe MpOrpaMMbl 10 XUMHH, K OIPENEICHUI0 O00Imei
cTpaTeru 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH IieJied, COJEepXKaHUs, pe3yJbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM JTAllOM pPEANN3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTCs MO3HAHMs 3aKOHOB MPHUPOJbI, (JOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYpHI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pOBbIO U
pUpoAHON cpere. Peanusyercs xuMmuueckoe 00pazoBaHue 00y4aromMXcsi Ha YpOBHE CPEIHETO
o0mrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJEpPKaHHE U MOCTPOSHUE
KOTOPOTO OIpeNeieHbl B MpoTrpaMMe IO XUMHUU C Y4ETOM CHEHU(PUKHA HAyKH XHMHUHU, €&
3HAYEHUS B TIO3HAHUM MPUPObI U B MAaTEpUATIbHOMN KU3HU OOIECTBA, a TaKkKe ¢ y4€TOM OOIIMX
1enei ¥ MPUHILMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro 0OIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MUpEe Kak O €IUHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAHHUS BEIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYST C JAPYrUMH €CTECTBEHHBIMU HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOU YacTbl0 MHUPOBOUM KyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIIEUIHOTO Tpyda U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk HayKa cO3MJaTelibHas, KaKk Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJIOBeUeCTBA — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOW Oe30MacHOCTH H
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOYyYaroluXcs, HEOOXOOUMYIO UM JUis
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJI0JDKEHHsT 00pa30BaHus B pa3IMYHbIX 001aCTsAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0IIas 1 HeopraHudecKasi XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
MpY M3YYCHUU TpeaMeTa OO0CeCIeUYMBaeT BO3MOXHOCTh PACCMOTPEHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHPOBAHA B TPOTPaAMME 110 XMMHH Ha OCHOBE CHCTEMHOT'O TIOJX0Ja K U3YU4EHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCSl Ha YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCAMHEHHH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs IEpBOHAYAJIbHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM yIJIOM 3peHHs B TpeaMeTe «XuMHs» 0a30BOTO YPOBHSI paccMaTpUBACTCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHUN O BaXXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3U XUMHUHM C JPYTMMH HAayKaMH, PAaCKpbIBAIOT €€ pojb B IO3HABATEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamera « XUMHsD JaHHOTO YPOBHS M3y4EHHs] OPUECHTHPOBAHO HAa (GOPMUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTb MPUPOIHBIX SIBJICHUM MYTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS W COIMAIM3ALUU  OOYYArOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BO€ 3HAUCHUE I PA3TUYHBIX BHJIOB JIEATEIILHOCTH: PEIIeHUs IpoOieM, OUCKa, aHaIu3a u



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIBHOCTH 4YelOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMU LEISIMH M3Y4YCHHUs TpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAUMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsT YMEHUH OPHEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHYECKOTO DSKCIEPUMEHTA, COOJIOIECHHEM TIpaBMWiI 0OE30TaCHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CeromHs B TPENOJAaBaHUU XUMUHU B OOJBIICH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TMOJY4YeHHs] 3HAHUN U NPUMEHEHUS UX B peajlbHOU KU3HU JJIS pelleHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOmUXCs KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeSITEeNLHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B MO3HAHUM XMMHH, a TakKKe JJS OLCHKHU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IMPHOOpPETaTh HOBHIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(bopMupoBaHHE U Pa3BUTHE y 00YUAIOUIMXCSI aCCOLUATHUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, €€ BAXHOW pOJM B  PEHICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCITOJIb30BAHHWA IMOJTYYCHHBIX 3HAaHUHU AJId IPpUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

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



COJEP)KAHUE OBYYEHUA
11 KJIACC
OBIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XUMHH

XUMHUYECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB IO OpOMUTaIsIM B aToMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoguueckas cucremMa XuMudecKux dsimeMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MeHnzneneeBa ¢ COBpEMEHHON TEOpHEHl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TPyINIaM U NeproaM. 3HAY€HHE MTEPUOINYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BelecTBa. XHUMHUYECKas CBS3b. BHIbl XUMHUYECKOW CBs3U (KOBaJeHTHas
HEeMnoJIspHasi U TOJIsipHasi, MOHHAsA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucaeHns. OHbI: KATHOHBI M1 aHUOHBI.

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

[Tonarue o qucnepcHbIX cucreMax. MICTMHHBIE M KOJIIOMIHBIE pacTBOpBL. MaccoBas nois
BEILIECTBA B pacTBOpE.

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

Xumuyeckas peakius. Kiaccudukanus XUMUYECKUX pPEaKIMil B HEOPraHUYEeCKOW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPAILECHUS
SHEPIrUU MPU XUMUYECKUX PEAKLIMSIX.

Ckopoctb peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (PakTopoB. OOpaTUMble peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLIME HA COCTOSIHUE XMMHYECKOIO PpPaBHOBECHS.
[Tpuanun Jle [larense.

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

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEepUMEHTAIbHbIE METOJbl M3yY€HHUs BELIECTB M MX IPEBPAILCHUN: JIEMOHCTpanus
tabmun «llepuonmueckas cucrema xumudeckux snemeHtoB J[. M. MenneneeBa», u3ydeHue
MojieNell KPUCTAUIMYECKUX pemEToOK, HaOMI0JAeHWe U OIMCaHWe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OTIPEJICIIEHUE CPEABl PACTBOPOB BEILECTB C MOMOLIBIO YHHUBEPCAIBHOTO MHIMKATOpA, PEaKLUU
HMOHHOTO OOMeEHa), NMpOBEAEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIIN.

Pacuérnbie 3amaun.



Pacuérel 110 ypaBHEHUAM XUMHUUYECKUX PEAKLUN, B TOM YUCIIE€ TEPMOXUMUYECKHUE 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
HEMETAJIOB. AJUTOTPOIIUSI HEMETAJUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHUE CBOMCTBA BaXHEHIIUX HEMETAJUIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yriaepoja U KpeMHHMSI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxenune metamioB B [lepuoauyeckoil cucTeMe XMMAYECKUX DJIEMEHTOB /Jl.
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 H3YYEHHs BEIIECTB M MX MPEeBpalIeHUI: H3ydeHHe
KoJuleKiuu «MeTajuibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX
3aja4, HaONlIOJleHWe M  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OMBITOB
(B3auMoelicTBHE TUIPOKCHIA ATIOMUHUS C PAacTBOpaMH KHCIOT U LIEJNOYel, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B o0ecriedeHrnr 3KOJOTHYECKON, SHEPreTHUYeCKOM 1 MUILeBON 0e3011acHOCTH,
pa3BuUTMM MeAuIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUIAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAKHEMILNX BEUIECTB.

UenoBek B MHpEe BELIECTB W MaTEpPUAOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYEeCKHE U MUHEPATIbHBIC yI0OpEHUS.

XUMHS U 3JI0pOBbE YEJIOBEKA: MPAaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApPaTOB,
npaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XMMHH B MOBCEAHEBHON KU3HU.

MexnpeaAMETHBIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBsI3€H MpH U3ydeHUH OOIIeld M HeOpraHU4eCcKOM XMMHUU B
11 xmacce oCyIIeCTBIISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH,
TaK U MOHATUH, SBISAIOLIUXCS CUCTEMHBIMU Ul OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmre ecTecTBEHHO-HAy4Hble IOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTEe3,  Kiaccu(uKanus,  MEepHOJAUYHOCTb,  HAONIOZECHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, SIBIICHUE.



®dusnka: Marepus, SHEPrus, macca, aToOM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOTI,
PaIMOaKTUBHOCTh, MOJICKYJla, SHEPTeTUUYCCKUI YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, (GU3NICCKUE BEIIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.

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

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

Texnonorus: XUMHYECKast MIPOMBIIIJIEHHOCTb, METaJLUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CeITbCKOXO03SHCTBEHHOE MIPOU3BOJICTBO, MHIIICBas
MIPOMBIIIJICHHOCTh, (papMaleBTUYECKass MPOMBIIUICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaT€pUAIOB, SJIEKTPOHHASI MPOMBIIICHHOCTD,
HAaHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

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

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

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

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

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

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

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHS» JIOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBIIEHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATENBHOCTHU MPH CO3/IaHUM YU€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB y4eOHO 1eATeNbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaOII0JeHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEICHUE WM TOCTYIIKM CBOUX TOBAPHUIICH C TO3UIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXHIECKOMY 37I0POBBIO;

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

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3lnyHOro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OMBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPHUPOJbl M UEIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAayYHBIX (JaKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

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

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

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

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHO W KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

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

CHOCOOHOCTh  OOyYaloOIIMXCA  KCIOJb30BaTh  OCBOEHHBIE  MEXIMCHUILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSAMM.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEeNeNsATh LeNU JeATEeIbHOCTH, 3aJaBas HapaMmMeTpbl U KPUTEPUH UX JOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSITHS JUII 00BSICHEHUS OTIEINBHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

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

2) 6a3oBbIe HCCI€A0BaTENIbCKHE JIeiiCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Tt GOPMHUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OpMYyIHpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOWCKY METOJOB pEIICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

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

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKHEe M MaTeMaTHYECKUE) 3HAKU H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMBI B X0/ JHAIOTa W/WUIU AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C MpPE3CHTAIel pe3yabTaTOB IMMO3HABATEIBHOMN AEATEILHOCTH, MOITYUYECHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

Ogiaienne YHUBEPCATbHBIMU PeryJIsITUBHBIMY 1€ CTBUSIMM:

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO X pEeIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEJIFHOCTH Ha OCHOBE CaMOaHAIM3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OOmiass W HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XWMHYECKOW COCTaBIISIONIEH ECTECTBEHHO-
HAay4yHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW Jis
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- 2JIeKTPOHHBIC OPOMTAIN aATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, WOHHAs, MeTaJuIn4yeckas, BOJOPOJHAs),
KpUCTAJJIMYECKass  pemeéTka, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTHYECKAsE TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM  peaklHH, XHUMHYEeCKOe paBHOBECHE); TEOPHUM W  3aKOHbl  (Teopus
ANIEKTPOJIUTUYECKON aucconmanuu, mnepuonudeckuit 3akon [I. WM. MennaeneeBa, 3akoH
COXPAaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPALICHHUS SHEPTHUH MPU XUMHUYECKHX
peaKusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXale B OCHOBE IMOHUMAHMS MTPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHHUIA,
(bakToNOrMUecKue CBEJICHUSI O CBOWMCTBAX, COCTaBe, MOJYYCHUH U 0OE30MMacHOM HUCIOJIb30BaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJB30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U MX MPEBPAILICHHUI];

chOpPMUPOBAHHOCTh YMEHUU HMCHOIB30BATh XUMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHble Ha3BAaHUS OTIEIbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIi Tas,
VIIEKUCIbIA Ta3, aMMUaK, raiméHasi W3BECTh, Heraul€Has W3BECTh, MUTHEBAs COJa, MUPUT U

JpYTHE);



c(OPMHUPOBAHHOCTh YMEHHUI ONPEEATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJICHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCIAUHEHUSAX, TUIl KPUCTAUNIMYECKOW PEHIETKH KOHKPETHOTO
BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 WX COCTaBY K OMNpPEAeNIEHHOMY KIJIACCY/TpYIe COSTUHEHUH (TIPOCThIE BEIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMHUPOBAHHOCTh ~YMEHMH  XapaKTe€pU30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuoos [lepuonudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHWMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH IO nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 351eMeHToB 1. H.
MenneneeBa;

cOpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPTaHMYECKMX BEIIECTB pa3IMYHbIX KIJIACCOB, MOATBEPXKJIaTh CYLIECTBOBAHHE
TeHEeTUYECKON CBA3M MEXJAy HEOpPraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA;

C(OPMHUPOBAHHOCTb YMEHMsI KIacCU(UIUPOBATh XMMHUYECKHE DPEAKLUHU 110 Pa3IHMYHbIM
Mpu3HaKaM (YUCIYy W COCTaBy pEAarupyroIIMX BEIIECTB, TEIIoBOMY 3(h(dEeKTy peakiuu,
M3MEHEHMIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYACTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHUN COCTABIIATh YPABHEHMs PEAKLUHI Pa3IMYHbIX THIIOB, IIOJIHBIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii HOCPEeICTBOM COCTAaBJIEHHS JIEKTPOHHOTO OajlaHca 3TUX PEAKLIUMT;

c(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkIiUH OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEILEHUS XUMHUYECKOTO PpaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bo3aciicTBus (nmpuniuin Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE NPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOM KHCIOThI, aMMHaKa, a Takke c(OPpMUPOBAHHOCTh
IpeAcTaBIeHU 00 OOIMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHMEM MOHSATHS
«MaccoBasi JIOJSl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHMM Ta30B NPH XUMHUYECKHX
peaknmax, Macchl BellecTBAa MM 00bEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3¢ dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUN;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOU MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XHUMHYECKUNA ASKCIEPUMEHT
(pa3noxkeHue TMEepoKCHa BOJOPOJAa B TNPHUCYTCTBUM KaTaau3aTtopa, OIPEICICHHE CpPEebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUH, PEaKklud HOHHOTO OOMEHA, KauyeCTBCHHBIC PEAKIMH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPHUMEHTATBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TPaBHIAMH TEXHHKHU
0€30MMacHOCTH TpH 0OpAIEeHNUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, TIPEACTABIISATh
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii U GopMYITHPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOW KOMMYHHKAIMH, WHTEepHET u
JAPYrHX);

chOpMUPOBAHHOCTh YMEHHUH COOJMIO/IAaTh TIpaBUiIa JKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIeH TPUPOJTHON Cpelibl, 0CO3HABATh OTIACHOCTH BO3JICHCTBHS HA JKHBBIC OPTaHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAas cMbICT Tokasarens [1JIK, moscHATs Ha mpuMepax CITIOCOOBI
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KVIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB u Kour
n/m  TeM MPOrpamMMbl poJb
Bcero  Hble
padot
bl
Paszgea 1. Teopernueckne 0CHOBbI XUMUH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH 1
1.1 [epuoandeckas cucrema 3
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHue BelecTna. 4
' MHuorooGpasue BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertamb 6
2.2 Hemerannsl 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BEILEeCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS U )KU3HB 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 34 5

I10 ITPOTPAMME

IIpak
THYeC

KHe

pa6oTt

bl

JuexkTpoHHble (Hu(poBbIE)
o0pa3oBaTe/ibHbIE PecypChl

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

ttp://school-collection.edu.ru/

https://m.edsoo.ru/7f41837¢c
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837¢c
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837¢
http://school-collection.edu.ru/ -
https://m.edsoo.ru/7f41837¢
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/ -
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https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/

11 KVIACC

n/n

Tema ypoka

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Iepnoanueckuit 3aK0H 1
[Iepnoaunueckas cucrtema
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa, UX CBS3b C
COBPEMEHHOU Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKUX
9JIEMEHTOB U UX COEOUHEHUH I10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEePUOANIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHUX
anemenToB JI.W. MenaeneeBa B
Pa3BUTHUU HAYKU

CrpoeHue BelecTna.
XuMuUecKas CBI3b, €€ BUJIBI;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBS3H.
Bopoponnas cBsizb

BaneHTHOCTE.
DIEeKTPOOTPULIATENIBHOCTb.
CreneHb okucieHUd. BemlecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

[ToHsiTHE O AMCTIEPCHBIX
cucremax. VIcTHHHBIE 1
KOJUIOMTHBIE PACTBOPBI.
MaccoBasi 101151 BenecTBa B
pacTBoOpe

Hdara
KoanuecTBo yacoB myHe
HUSA
Kout IIpax
poJnb THYEC
Bcero HbIE KHe
pabo pabo
ThbI ThbI
1 09.23
1 09.23
1 09.23
1 09.23
1 10.23
1 10.23

DJIeKTPOHHBIE NH(POBLIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/7f41837¢c
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837¢c

https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837c http:/
collection.edu.ru/ -

https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/ -

https://m.edsoo.ru/7f41837¢c
http://school-collection.edu.ru/ -
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10

11

12

13

14

15

Knaccudukanus u
HOMEHKJIaTypa HEOPTraHUYECKHUX
coeauHeHui. ['eneTmueckas
CBsI3b HCOpFaHI/I‘IeCKI/IX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XuMHYECKUX
peakuuii B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUs U
MIPEBPALLEHUS SHEPTUU TTPU
XUMUYECKUX PEAKITUAX

Cxkopocts peakiiuu. OOpaTumbie
peakuun. XuMHYECKOe
paBHOBecHE

[IpakTnueckas padora Ne 1.
«BnusHue pa3nuuHbIX GaKTOpoB
Ha CKOPOCTh XUMHUYECKOU
peakuum»

DIIEKTPOJIUTHYECKAS
nuccormanud. [lorsrue o
BOZIOpOAHOM MoKa3atese (pH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['maponus
OpraHUYEeCcKUX U
HEOPraHMYECKUX BEILECTB

OKHCIIUTEIIFHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
[Tonsatue 06 3nekTponm3e
pacIiaBoB U PaCTBOPOB COJICH

KonTponsHas pabora no
pasneny «Teoperuueckue
OCHOBBI XUMUI

Mertaiisl, uX MOJIO)KEHUE B
IIepuoaunueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.
MenieneeBa 1 0COOEHHOCTH
cTpoeHus atTomoB. Ob1ue
¢u3nyeckrue CBOWCTBA METAJIIIOB

CrninaBel METaJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HaNpsHKCHUH METaUIOB
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16

17

18

19

20

21

22

23

24

25

26

27

28

XMUMHYECKHE CBOUCTBA

BAKHEHIINX METAJUIOB (HaTpuUi,

KaJlni, KaJIblIMii, MarHuii,
IIOMHUHMI) U UX COEIMHEHUN

XHUMUYECKUE CBOMCTBA XpOMa,
MEIU U UX COCIUHECHUHU

XUMHYeCcKHe CBOMCTBA IIMHKA,
JKeJie3a M UX COCTMHEHUH

[IpakTnueckas padora Ne 2.

"Pemienue 3kcriepuMeHTAIbHBIX

3aga4 1o reMe «Merais»"

Hewmeraiibl, X MOJIOKEHUE B
[Tepuonnueckoii cucreme
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

dusznyeckue CBOCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJa, cephl, hochopa u
yriiepojaa)

XuMHdecKre CBOMCcTBa
raJjOreHOB, CEPhI U UX
COEeUHEHNN

XuMudecKkre CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHEHHI
XuMHudecKre cBolicTBa
yriaepojaa, KpeMHUS U X
COEOUHEHNN

[IpuMeHeHHne BaKHEHIIIUX
HEMETAJUIOB U UX COEeIMHEHUIH

O00011IeHNE U CUCTEMATH3ALMS
3HaHUH 110 TeMe «HemeTamiby.

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKLII/Iﬁ n
TCPMOXUMHYCCKUC paC‘-IéTBI

[IpakTuyeckas padora Ne 3.

«Pemnienue OKCIICPUMCHTAJIbHBIX

3a7a4 1o teme "Hemeramwiel"»

KOHTpOJILHEl}I pa60Ta 10 TCMaM

«Metamne»y U «Hemetamibl

12.23

01.24

01.24

01.24

02.24

02.24
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29

30

31

32

33

34

Heoprannueckue u
OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYeCcKHe OCHOBAHUS

AmdoTepHbIe HEOPTaHUIECKUE
Y OPTaHUYECKUE COCTNHEHMS.
I'eneTndeckas cBs3b
HEOPraHUYeCKuX 1
OpraHUYeCKUX BEIIECTB

Ponps xumuu B obecrieueHun
9KOJIOTHYCCKOH,
SHEPreTUYECKOM U MUILIEBOMN
0€30MacHOCTH, pa3BUTUU
METUITUHBI

[IpencraBnenus 06 oOmMxX
Hay4HBIX MPUHITATIAX
MIPOMBIIIJICHHOTO TIOJTy4eHHUS

BaXXHEHUIITNX BEIIECTB

YenoBek B MUpE BEIIECTB U
MaTepuaioB

XUMUS U 3JJ0POBBE YEIOBEKA

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 11 kmace/ T'abpuensia O.C., Octpoymos U.T'., CiankoB C.A., AKIIHOHEPHOE
obmectBo «M3marensctBo «IIpocBernieHne»
METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. Tabpuensu O.C., SAmykosa A.B. Xumusa. Metogudeckoe noco6ue. 11 knacc. ba3osblit
ypoBeHb. — M.: JIpoda, 2013 — 192 c.

2. Xumus, 11 xknacc/ IN'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKIIMOHEpHOE
oburectBo «M3narenscTBo «lIpocBemenue»

3. I'abpuensn O.C., bepé3kun I1.H., YakoBa A.A. u ap. Xumus. 11 kinacc. KonTposabHble n
npoBepouHblie padboThl. — M.: Ipoda, 2020. — 224 c.

4. Tabpuensu O.C., OctpoymoB WN.T'., BBenenckas A.I'. O6miast xumusi B TeCTax, 3agavax,
ynpaxHeHusx. 11 kmace. — M.: [Ipoda, 2014. - 304 c.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/

http://www.uchportal.ru/load/59
«Enunas xomnexuus [ludposeix O6pazoBarensHbx PecypcoB» (Habop HUPPOBBIX peCypcoB K
yueOnukam O.C. ['abpuensina)

http://school-collection.edu.ru/

http://him.1september.ru/index.php

— dKypHAIT «XUMUSD».

http://him.1september.ru/urok/
- Marepuansl kK ypoky. Bce paboThl, Ha 0CHOBE KOTOPBIX CO3/IaH CalT, OBLIIM OIMyOJUKOBAHBI B
KypHasie «XuMus». ABTOpaMu caifta mpojenana 0osblias padoTa 1o cucTeMaTH3UPOBAHUIO
ra3eTHHIX CTaTEeH ¢ YUETOM IIKOJIBHOM yueOHOH MporpaMMBbl 1o npeameTy "Xumus'".

www.edios.ru

— DHJ0C — HEeHTpP JUCTAaHIIMOHHOTO 00pa30BaHUs

www.km.ru/education

- yueOHbIe MaTepuabl U cioBapH Ha caiite «Kupuin u Medoamii»

http://djvu-inf.narod.ru/

- 3JIGKTpOHHAas OMOJIMOTEKA
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