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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOimero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbix B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cTtaHgapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epneparuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oOmieil ctparernt oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, Pe3ylbTaToOB OOyYeHUS U TPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SBISETCS HEOTHEMIIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TOCTPOCHHE KOTOPOro OIPEACIICHBl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopaszosanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME L[EJIOCTHOIO MPEJICTABIECHUS 00 OKpYXKAIOIIEM MHUpE KaK O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCHEIIHOTO
TpyJda W KU3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHA HA pEUIeHUe
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.



B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJHKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMHUHU (C BKIIFOUEHUEM 3HAHUM U3 O0IIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU HW3yYECHUH
npeaMera oOecleynBaeT BO3MOXXHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyecKkass XuMus» chopmupoBaHa B NIporpaMMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3yYEHHI0O YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHMYECKHUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHMH BemecTB. CBeleHUs 00 H3ydaeMblX B Kypce
BEILECTBAX AAIOTCA B PA3BUTHUU — OT YIJIIE€BOAOPOJOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD»  00ydarolmMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
rIyO)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMI OSTOr0 3akoHa — OT
00o001m1aromIel 10 0OBIACHSIONICH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHUM O BaXXKHEHIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MNpOTeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOMIMMHU KYJbTYPOJIOTUYECKUN W TPUKIAJTHON
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM W IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ JUI1 TOMNOJHEHUs 3HAaHWM, pElIeHUS HWHTEIUIEKTYalbHbIX |



AKCIIEPUMEHTAILHBIX MCCIIEI0BATEILCKUX 3a/1ad. B 11e10M copepkanue yuaeOHOTo
npeaMera  «XHUMHS»  JaHHOTO  YPOBHS  HM3YyYCHHS  OPHMEHTUPOBAHO  Ha
dbopMupoBaHUE Y OOYYaAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunmocodckux uaeH, TakWx Kak: MaTepuabHOE €JIMHCTBO HEOPraHUYECKOTO U
OpraHUYecKoro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTh MPHUPOJHBIX SBIECHUNW IMyTEM OSKCIIEpUMEHTa U
peleHusl TMPOTUBOPEYMH MEXKAy HOBBIMU (DakTaMU W TCOPETHUECCKHUMH
MIPEANMOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX MpoOieM, a
Takke MpoOJeM COepeKEHUST YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B rmmane pemieHus 3a7ad  BOCIUTAHUS, Pa3BUTHS U COMMAIU3AIMH
OOyYaromuMXxcss MPUHITBIC MTPOTPAMMON IO XUMHU TOIXOIBI K OIPEACICHUIO
COIepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MpeayCMaTpUBaOT  (GopMUpOBaHUE
YHUBEPCAIBHBIX YYCOHBIX JIEUCTBUM, HMEIOMMX 0a30BO€ 3HAYEHHUE IS
Pa3IMYHBIX BHUOB JICSITCIBHOCTH: pEIICHHS TMpoOsieM, IIOMCKa, aHalu3a M
00paboTku uHMOPMAIIUKA, HEOOXOAUMBIX JIJII IPHUOOPETEHUSI OTIBITA TIPAKTUYECKOM
W HCCIICIOBATEIBCKON JCATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMHUHU.

B mpakTtuke mnpenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U HA YPOBHE cpeaHero odiiero oopa3oBaHus, PH ONPEICICHUH
COZIep KaTeIIbHON XapaKTEPUCTUKH IIeJIed HW3Y4YCHHS TpeaMeTa HaIrpaBiICHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOW TOIXOJ K OMPEACIICHUIO ICICH W3ydeHUs
TIpeIMETa SBISICTCS BITOJIHE ONPAaBIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMHU IIEJISIMU H3YyYCHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisItOTCSA:

e (QopMmupoBaHHME CHUCTEMBl XMMHYCCKMX 3HAHUH KakKk  BaKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeKAT KITFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBLHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TOHUMAHWE CYIIHOCTH JIOCTYITHBIX
00001IIeHNI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMuUpOBaHKE U Pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XHWMHYCCKHUX PEAKINUHA, HEOOXOIUMBIX JJII IPHOOpPETCHHS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B IIPUPOJIC, B MPAKTUYSCKON M MIOBCEAHECBHOM KU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JESATEIHHOCTH, CBI3aHHBIX C HAOIOICHUEM H
OOBSCHCHHEM XHWMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM  IPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsny ¢ aTuMm, copepkaTenbHas XapaKTepUCTHKA IIeJIeH U 3a7a4 U3y4eHUs
npeaMera B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU MPHUOPUTETAMH B CHCTEME CpeJlHero obiero oopazoBanus. CerogaHs B
npenojaBaHUM XUMUM B OOJbIIEd  CTENEeHM OTHAETCA  MPENoYTEHUE



MPAKTUYECKOH KOMIIOHEHTE COJCp)KaHUS OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa3oBaTEIbHON OpraHu3alliy, BIAICIOIErO He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMHU aKTUBHOTO TMOJIYYEHHS] 3HAHUN U NPUMEHEHUS UX B PEabHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a]1ay.

B cBsf3M ¢ ATUM TOpU U3YYEHUM TNpeaMera «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

amanTanus 00yJaromuXcs K YCIOBHSIM TUHAMAYHO Pa3BHBAIOIIETOCS MHUpA,
dbopMHpOBaHUE  MHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITETHHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETCHIIUM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHHUE JUISI PA3JIMYHBIX BHUOB
NEeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOUCcKa, aHaiuu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX [JIsi TPUOOPETEHUsI OIbITa JESTEIBbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHUU XUMHUH, a TakXKe JJs OIEHKU C TO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKa U MIPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEN 00YUYarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMHU, UCIIOJIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIEC TEXHOJOTUH JJIs IOWCKAa W aHalin3a y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(POPMAITUN XHMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0TI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOESHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHUM W TIPOBEICHUU XUMUUYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTU XWMHH, €€ BaXKHOW POJM B PEIICHUM TIIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBHIO, a TaKXKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJYYEHHBIX 3HAHWWA IS TPUHSITHS TPAMOTHBIX PEIICHUHA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOimero oOpa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON oOjacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD).

OO6m1ee Yucio 4acoB, OTBEAEHHBIX IS U3YYCHUSI XUMUU, Ha 0230BOM
yYpOBHE cpeqiHero obiero oopasoBanusi, cocrapiser 34 yaca: B 11 kiacce — 34
yaca (1 gac B Hezento)

COJEP)XAHUE OBYUEHUA

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMMUS
Teopernueckne 0CHOBbI XUMUH



XAMHYECKUI 31eMeHT. AToM. Sapo aroMma, H30TOIBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U [lepmoamdyeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. 1. MeHnaeneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TIEPHUOaM.
3HaYeHUe MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBsI3b. BUAbl XUMHUYECKOW CBS3H
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsil). Bomopomnas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATETHEHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonstue o nucnepcHbx cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
Maccosast 107151 BellecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPraHUYECKNX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuud. Krnaccupukanmss — XMMHYECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKOpOoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakunu. XUMHYECKOEe paBHOBecue. DakToOppl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTponauTuyeckas auccornuanusa. CribHbIE U cia0bie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIIepUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalCHUN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMuueckux sjaementos . U.
MenneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHUuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEACICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MIPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSIM XHMMHUYECKHMX pPEaKUWid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JTOJISL BELIECTBAY.

Heoprannyeckasi Xumus



Hemeramnel. Ilonoxxkenue HemeraimioB B llepuoauueckon  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpyMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COECUHEHHM.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusudeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAIIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BA)XHEUIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OOume cnocoObl moiayyeHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY M
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHUE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PAcTBOpaMU
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnblie 3anaun.

PacuéTtel macchl BemiecTBa WiaM O0OBbEMA ra3oB IO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEaKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

UYenoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXXHEUIIHWE CTPOUTEIbHBIC
MaTepuaiibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl IS 3JEKTPOHUKH, HAaHOMATEpHallbl, OPraHUYECKUE U MUHEPAJIbHbIE
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B OBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H Tpu  WU3ydyeHUH oOmed u
HEOPraHW4YeCcKON XMMHUH B 11 Kiacce OCylIECTBISETCS YEpE3 UCIIOJIb30BAaHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONAXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmIrie ecTeCTBEHHO-HAyYHBIC MOHITHS: HAyYHBIA (PAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHallM3, CHHTE3, KIaCCU(PHUKALUSA, TEPHOAMYHOCTh, HAOJIIOICHHE,
IKCIIEPUMEHT, MOJICTIMPOBAHKE, H3MEPEHUE, SIBIICHHC.

dusnka: Marepusi, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIISCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOBI, TOJE3HBIE UCKOIIAEMbIE, TOIUIHUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYpPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTUH.

[UJIAHUPYEMBIE PE3VJIBTATBI OCBOEHU S ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4YaromMuMHUCs TPOrpaMM CpeaHero ooOIero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeAMETHbIM W TOpeaAMeTHbIM). HayyHo-meToauyeckod OCHOBOM s
pa3pabOTKM TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEIEHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOyYarouuxcsi pyKOBOJCTBOBATbCS B CBOEH
JEeSATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl M CIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUSA MpeAaMeTa «XHMHS» TOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeallaMHd POCCHICKOT0 TPa)KIaHCKOTO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMud U  TpaBWIamMH  TOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM



CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEILHON M MPAKTUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs Mo peaju3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU JAESTEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAyKU €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TOCIEIYIOIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHus C BEHIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYaIIUSIX, YTPOXKAIOIINX 3/IOPOBBIO M KU3HU JIFOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
JeATEIIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM MW  JPYrdx BHAAX
JIeSITETbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTAUYECKUX 3adad
COITMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HHTEpeca K MPaKTUUEeCKOMY M3YyYeHHUI0 Mpodeccuil pa3iInyHOTo pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccuu W peann3alud COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIEC, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME IMPUPOTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHusl BOIIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEd OKpYKarolIeH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKON HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpPYXKArOIIEM MHUpE KaK O €IUHCTBE MPHUPOJLI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMUHU JJIsI COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BAXXHOM pPOJMU B
CO3JaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHICHUU TI100adbHBIX TPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUH YCIOBUI
YCHENIHOTO TPpyda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeNIaTh 0OOCHOBAHHBIC 3aKITFOUSHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOIy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oBaHHUIO |
caMoO0pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUA 10 XUMHUH B
COOTBETCTBUH C KH3HCHHBIMH OTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPyAa B PasNUYHBIX cepax mpodheccrnoHaIbHON
JeSITeTTHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOJEHNE, N3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

yYHUBEpCalIbHBIC YUeOHBIC MelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIAaCCHU(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBATh IPHUYUHHO-CICJIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylsia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMpU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuui;

(GOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIEIOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI 110 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0IIEHMS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BaHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOcCOOus,
pecypcsl HTepHeTa), aHanu3upoBaTh MH()OPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(bopMyIupoOBaTh 3aMpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNMKM, HEOOXOJWMOW [IJIi BBINOJHEHHS yYE€OHBIX  3a7ad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HMHpOpManueil: MNpPUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaIJISTHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JAelCTBUSIMM:



3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMbI B XOJ€ IHaIora W/viH
JUCKYCCUHU,  BBICKa3blBaTh  HWjaeH, (GOPMYJIUPOBATb CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEN PE3yJIbTATOB MO3HABATEIBHON EATENBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBIITOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTa, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOJIbI
[0 pe3yibTaraM MPOBEIEHHBIX HCCIEAOBAHMM MYTEM COTIACOBAHMS MO3ULWNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMHU AeHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHWPOBATh M OCYIIECTBIIITH CBOK) TMO3HABATEIIBHYIO
JESATENbHOCTh, ONpeAeisasd €€ LeIH W 3aJayd, KOHTPOJMPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3G (EeKTUBHBIN CcMOCO0 HMX pemieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILECTBIIITh CAMOKOHTPOJIb CBOEU AEATEIIBHOCTA HAa OCHOBE CAMOAHAJIN3a
Y CAMOOILIEHKH.

HPEAMETHBIE PE3YJIbTATBI
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJb, MOJIAPHBIN O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJICHTHAs, MOHHAS, METAJUIMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl  XUMHUYECKHX  pEAaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BELIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BelIecTB (yrapHbld ra3, YIJIEKUCIBbIM ra3, aMMmuak, TraméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsK COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIMPEACIIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHHUYECKUX
COCIUHECHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBy K OMNpPEAEIEHHOMY KIaccy/TpyIre
COEJIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenpeneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemenToB JI. M. MenneneeBa, WCIONb3ysd HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUU
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XMMHUYECKHUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHYECKOW CBSA3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKHUE DPEAKIIUU TIO0
pa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvx BeEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IudHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT 0 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIIIEC
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3auvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEro Bo3aeicTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHHI Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPT UM,

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
nocyAod M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuu,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbBIE pEaKIUu Ha cyinbdar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub» U «HeMetaib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh pPE3yJIbTaThl XUMHUYECKOIO JSKCIepUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLMX pPEAKIUl W (OpMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpelICTBa MacCOBOM
KOMMYHUKaIuu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  AKOJOTHYECKHU
11e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPraHU3MBbI ONPEICIEHHBIX BEILIECTB, MTOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mHpuMepax CHocoObl yMEHBIIEHUS H
IPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAX TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CACTIBIX U Ca00BUASIINX 00YYaIOUINXCs: YMEHHE UCII0JIb30BaTh pelibe(hHO-
TOUEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyn



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
HaumenoBa KouunvecTBo 4acoB
JJIeKTPOHHbIE
Ne | mme (undposbie)
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pa3jg Bcer Konrpoabn IlIpakruuec 0BPA30BATENBHBI
1 TeM 0 ble pa0oTbl  KHe padoThI
e pecypchl
NMPorpaMmbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue Poccuiickas
aTOMOB. 3JIEKTPOHHAs
HvepHOHH%CK mkosa Pexxum
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mKoJia Pexum
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2.1  Meramisl 6 1 mkojia Pexum
JoCTymna:
https://resh.edu.ru/l
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2.2

2.3

Wroro no pazneny 17

Pasznea 3. XumMusd v :Ku3HbL

Hemerasiet 9 1 1

CBs3b

HEOPTraHH4eC

KUX U 2
OpraHuYecKu

X BEILIECTB

ogin

Poccuiickas
DJIEKTPOHHAs
mkoja Pexxunm
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Poccuiickas
DJIEKTPOHHASA
mKkoJja Pexxnm
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Poccuiickas
3JIEKTPOHHAS
IIKOJIa Pexxum
XUMHUA 1
3.1 I 4 JOCTyIIA:
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Wroro no pazaeny 4
OBIIEE
KOJMYECTBO
YACOB IIO 34 2 3
[TIPOTPAMME
IIOYPOYHOE INVIAHUPOBAHHUE
11 KVIACC
Jlara
Ne
u/n Tema ypoka 1no Hara ¢akr.
IJIAHY
Paznen Teopernuyeckue 0CHOBbI XMMHH
XUMUYECKHUM 3JIEMEHT. ATOM. DJIEKTPOHHAs
1 05.09
KOH(UTYypaIus aToOMOB
9 [Tepuoanueckuii 3axkoH u [lepuoanueckas 12.09

CHCTEMa XMMHUYECKHX 3j1eMeHTOB /JI. 1.
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MenneneeBa, ux CBA3b C COBPEMEHHOU
TEOPUEN CTPOCHUS ATOMOB

3aKOHOMEpPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMECHTOB U UX COCTUHECHUM I10
rpynmnamM v nepuojamM. 3Ha4eHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBbI
xuMudeckux snemenToB .M. Menneneena B
pPa3BUTUU HAYKHU

CrpoeHue BemecTBa. XuMu4eckas CBs3b, €€
BH/IbI; MEXAHU3MBbI 00pa30BaHUs
KOBaJIEHTHOH cBsi3u. BonpopoaHas cBs3b

BaneHTHOCTh. DIEeKTpOOTPUIIATEILHOCTb.
Crenenp okucieHus. BemiecTsa
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpPOCHUS

19.09

26.09

03.10

[IonsTue o AUCIICPCHBIX CUCTCMAX.
HctunHbie KOJUIONAHBIC PACTBOPHLI.
Maccosas A0JI1 BCIICCTBA B paCTBOPC

Knaccuduxanus 1 HOMEHKIIaTypa
HEOPraHMYECKUX COCAUHEHU. | eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIIECCTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peakuui B
HEOPTaHUYECKOM U OPTaHNMYECKON XUMUMU.
3aKOH COXPAaHEHMsI MACCHI BEILIECTB; 3aKOH
COXpPAaHEHMS U NIPEBPALECHUS SHEPTUHU NIPU
XUMHAYECKUX PEAKLIUAX

CxopocTtsb peakiuu. OOpaTuMbIe peaKIuu.
XHUMHYECKOE PAaBHOBECHUE

10.10

17.10

24.10

07.11

10

11

[Ipaktuueckas pabora Ne 1. «Bnusinue
pasnuYHBIX (PaKTOPOB HA CKOPOCTh
XAMUYECKON PEAKIINI»

DnekTposmMTryeckas auccoranus. [Toastue
0 BojopoaHoM nokazatene (PH) pactBopa.
Peakuuu nonHoro oomena. I'uaponus
OpTraHUYECKUX M HCOPTAHMYCCKUX BEICCTB

14.11

21.11

12

OKHCIIUTENTFHO-BOCCTAHOBHUTEIILHBIC
peakimu. [TousTre 06 s1eKTpoIN3e
pacIiiaBoB U pacTBOPOB COJICH

28.11

13

KontponbHas pabota 1o pazueny
«Teopernueckne OCHOBBI XUMUU

05.12

Pa3znea

Heoprannueckasi Xumus

14

Mertamnbl, ux nonoxenue B [lepuoanueckoit

12.12




CUCTEME XMMHUYECKHUX dy1eMeHTOB JI. U.
MenneneeBa 1 0COOCHHOCTH CTPOSHUS
atomoB. O0mue Ghu3nIecKue CBOMCTBA
METAaJJIOB

15

16

CnuiaBbl METAJIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaInpsHKEHUW METAIIIIOB

XHMMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAIIOB (HATPUM, KaJIUi, KadblUiA, MarHUM,
ATIOMUHUIN) U UX COCTUHEHUI

19.12

26.12

17

XUMHYECKHUE CBOMCTBA XpOMa, MEAU U UX
COEeIMHEHUN

09.01

18

19

XUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U X
COCJIMHCHU U

[Ipaktruueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME
«MeTaniae»"

16.01

23.01

20

21

22

Hewmeranbl, ux mojoxxeHue B
[Teproandeckoil cucreMe XuMHIECKUX
anemeHToB [l. 1. MenneneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB

dU3NYECKHE CBOMCTBA HEMETAJIOB.
AnoTponusi HeMEeTaJJIOB (Ha mpuMepe
KHCJI0poaa, cepbl, hochopa u yriaepoa)
XHWMHUYECKHE CBOMCTBA FaJIOTEHOB, CEPHI U UX
COCIMHCHUN

30.01

06.02

13.02

23

24

XuMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCIMHEHUN

XHAMHUYECKHE CBOMCTBA YIIIEpOaa, KPEMHHUS U
UX COEITNHEHUN

20.02

27.02

25

26

27

[IprimMeHeHnEe BaKHENIIINX HEMETAJJIOB U UX
COCAMHEHUN

O0o001IeHNE U cucTEMATHU3allMs 3HAHU 110
teme «Hemeramnery. Beraucienus mo
YPaBHCHUSM XUMHUYCCKUX PEAKIHH U
TEPMOXUMUYECKUE PACUETHI
[TpakTuyeckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
"Hemertamibl"»

05.03

12.03

26.03

28

KontponbHas paborta mo Temam «MeTamibh»
n «Hemeramnbm

02.04

29

HCOpI‘&HH‘IﬁCKHe 1 OPraHn4cCKUC KUCJIOTHI.
HCOpI‘&HH‘IﬁCKHe 1 OPraHu4CcCKNC OCHOBAHMWA

09.04




AMdoTepHbIe HEOPTaHUYECKHE U
opraHuveckue coequHeHus. [ eneTnyeckas
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEILECTB

30 16.04

Paznen Xumusi v )KM3Hb
Ponp xumun B 00eCTICYeHNN SKOJIOTHYSCKOM,

31 SHEPTETUYECKON U MUIICBOM 0€30MMaCHOCTH, 23.04
Pa3BUTHHU MEIUITHHBI

[Ipencrapienus: 06 00X HAYYHBIX
32 MPUHITAIIAX TPOMBIILICHHOTO TOJyYeHUS 30.04
BaYKHEHIITNX BEIIECTB

33 YenoBek B MUPE BEUIECTB U MaTEPHAIIOB 07.05
34 XUMHUS U 3I0pPOBbE YEIOBEKA 14.05

OBLIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
1. Xumus, 11 xknacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o01IeCTBO
«3marensctBO «lIpocBemienre»
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
NHTEPHET
1. 1.www.school-collection.edu.ru- Komexkmus €INHBIX 1 POBBIX
o0pa3oBaTeIbHBIX PECYPCOB
2. 2.http://himege.ru sTo oO6pa3zoBaTenbHBIN MOPTAT JIsg NOAroToBKH K EI'D 1o
xumun. Teopusi, BUIEOypOKH, clipaBoyHas nHpopmaius, usmMeHnenus B EI'D,
TECThI
3. 3.http://www.ctege.info/himiya-teoriya-ege/ moaroroska k EI'D mo xumww,
TEOpUsl, TECTHI C OTBETAMHU
4. 4.http://www.uchportal.ru/load/242 y4autensckuii mopTait Jjisi MOATOTOBKE K
EI'D
5. 5.https://edu.skysmart.ru/ -uatepakTuBHas paboyasi TeTPab.
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