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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yuyeOHoro npeamera «Xumus» s 11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON  OpraHU3alllM, SBISICTCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB NIPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHUS», CONEPKAHME M TOCTPOCHHE KOTOPOrO OIPEIEIEHBl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMHU PUMEHEHHUS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIeHA HA pPELICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojepkanne mpeaMera «Xumus» (11 kmacc, 6a30BBIA YpOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIICIIHOIO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKECHUS
o0pa30BaHMsI B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnstomnmu npeamera «Xumus» B 11 kinacce siBiisiercs 0a30BbIid Kype —
«OO0mass ¥ HeOpraHuyeckas: XHMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS
KOTOPOTO SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKU: CHCTEMa 3HaHUM 10 HEOPTraHUYECKON
XUMUHU (C BKJIIOYEHUEM 3HAHUW u3 oOmed xumuu). DopMHpOBaHUE JTaHHON
CUCTEMbl 3HAaHMW T@PU U3YYEHUU TMIpeAMeTa O00EClEeYMBAET BO3MOKHOCTb
pPacCMOTPEHHUS BCETO MHOT000pasusl BEIIECTB HA OCHOBE OOIINX MOHITHI, 3aKOHOB
Y TEOPUN XHUMUMU.

Ctpyktypa comepxanus kypca «OOm@ass W HEOpraHW4yecKas XUMHSI»
copMupoBaHa B MpOrpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOTO MOAXO0Aa K
U3YYEHUIO Y4eOHOro marepuana M OO0yCIIOBJI€HAa HCTOPUYECKHM OOOCHOBAHHBIM
Pa3BUTHEM 3HAHHUM HA ONPEIEIEHHBIX TEOPETUUECKUX YPOBHSIX.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
rIy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001aroIIei 10 0OBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX M MNPUMEHEHHUH, & TAKXKE O XHUMHUYECKHUX PEaKIUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX MpPOTEKaHWs JOMOJHsAeTcs B Kypce 11 kimacca snemeHTaMu
COJIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA U MNPUKIATHON Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMHUU C APYTMMHU HayKaMH,
PACKPBIBAIOT €€ POJIb B IIO3HABATEIBHON U MPAKTUYECKOMN AEATEIbHOCTH YET0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
Y NPAKTHYECKUX MPUI0KEHUN XUMHUH, TOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCA



B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKU OCMBICIMBATh HMHPOPMALUIO U TMPUMEHATh €€ ISl MOIMOJTHEHUS
3HAHWM, pellIeHUs] UHTEIUIEKTYAIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIIEI0BATEIBCKUX
3amad. B menom copepkaHue y4eOHOro mpeaMera «XHUMHsD) JaHHOTO YPOBHS
U3YUYECHUS OpUEHTHUPOBAHO Ha dbopmupoBanue y oOyJaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JIsI MOHUMaHUS (PUIOCOMCKUX HIEH, TaKUX Kak:
MaTepualbHOE  E€AMHCTBO  HEOPraHWYeCKOro W OPraHMYecKoro  MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHHUEM, MO3HABAEMOCTb
INPUPOAHBIX SIBJICHUU IMYyTEM HKCIEPUMEHTAa U PEUICHUS NPOTUBOPEUHM MEXITY
HOBBIMHU (paKTaMH U TEOPETUUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B
pElICHUN  JKOJIOTMYECKUX MpodsieM, a Takke npodieM  cOepexeHus
YHEPreTUYECKUX PECYPCOB, CBIPBS, CO3AAHMS HOBBIX TEXHOJIOTUN U MAaTEPHUAIIOB.

B nmimaHe pemeHus 3agad  BOCIHMTAHMS, pa3BUTUS W COLMAIA3ALUU
oOy4JarommMxcss NPHUHATBIE NPOrpaMMOM IO XUMHUU TOJAXOAbl K OIPEACIICHUIO
COJECpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHpoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHHA, HUMEIOIMX 0a30BO€ 3HAUCHHE IS
pPa3IMYHBIX BHUJOB JEATEIBHOCTH: pELIEHUs MpoOsieM, IOMCKa, aHalIu3a MU
00paboTKu MH(POPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIEAOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U HA YPOBHE CPETHETO 00IeTr0 00pa3oBaHus, IPU ONPEACICHUN
COJIEPKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUsl TAaKOM MOJIXOJ K ONpPENENICHUIO0 LeNed U3y4eHHs
IIpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMM ILIEJSIMH W3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (11 KI1.) sIBASIIOTCS:

e (QopMHUpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpEeTeHuUs



YMEHUH OpHUEHTHPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHUH,
UMEIOIIMX MECTO B IPUPOJE, B MPAKTUUECKOI U TOBCETHEBHOM JKU3HU;

e Ppa3BHUTHE YMEHHI U CIIOCOOOB JESTEILHOCTH, CBI3aHHBIX ¢ HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atum, conepskaTtenbHas XapaKTepHCTUKa IeNieil U 3a7a4 u3y4deHHsI
npeaMeTa B MporpaMMme o XMMHUHM yTOUYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBHUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernoJaBaHUM XUMUU B OOJbIIEH CTENEeHH OTHAETCsl  MPEANOYTeHHE
NPAKTHUECKONH KOMIIOHEHTE COJEp)KaHHs OOydYeHHus, OPHUEHTHPOBAHHON Ha
MOJrOTOBKY BBIITYCKHHKA O00IIE00pa30BaTeIbHONW OpraHM3alliy, BIAJCIONIETO HE
HaOoOpoM 3HaHU#, a (PyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSMHU aKTUBHOTO TOJYYCHUS] 3HAHWN W MPUMEHEHUS UX B PEabHOMN KHU3HH
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3M ¢ 3TMM TpH HU3YYEHUHM TMpenMeTa «XUMHs» JIOMUHHPYIOIIEe
3HAYEHHE MPUOOPETAIOT TaKKe IIeTU U 33]JaUH, KaK:

amanTanys oOy4aromuxcs K yCJIOBHAM TWHAMHYHO Pa3BUBAIOLIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJIEKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEHIECTBAMHU U UX
pUMEHEHHEM;

dopmupoBanre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCATbHOE 3HAUCHWE I Pa3JIMYHbIX BHIIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOIMMBIX ISl TPUOOPETEHUS! OIbITa JEATENBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TIO3HAHMU XUMHUH, a TaKkKe /IS OIEHKH C MO3UIHN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATENBFHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XMMHHU B COOTBETCTBHH C KU3HECHHBIMH TMOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM WH(POPMAIIMKA XUMUYECKOTO COICPIKAHUS;

dbopmMupoBaHKE U PA3BUTHE Y O0YUAIOIINXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU TUIAHUPOBAHUW M TIPOBEICHUM XHMHUYCCKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpaBICHHOCTH XWMHHU, € BaXXHOHW PONHM B PEHICHHH TJIO0AIBHBIX TpoOIeM



PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TaK)Ke MPUOOPETCHUS OIbITA
UCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM [UId NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpenHero obmero obpaszoBanwms, coctaBiser B 11 kmacce — 51 gac (1,5 gwaca B
HEJISTIO).



COJEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU BIeMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIHs aTOMOB.

[lepunonnuecknii 3akoH u Ilepruonuyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U I[lepnogmyeckoid cucTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMMHUYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepUOAaM.
3Ha4YeHHE [IEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XUMUYECKas CBsA3b. BUABl XUMHUYECKOH CBS3H
(KOBaJIeHTHasi HEMOJIsIpHAas M MOJSpHas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHnsa. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMUYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTe 0 nucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknatypa
HEOPTraHWYECKUX BEIIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKMX — peakiuii B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPAILLIEHUS SHEPTUU MTPU XUMHUECKUX PEaKLIUsIX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHUYECKOe paBHOBecHe. @@akTOpbl, BIMSIOLIME HA COCTOSHHE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutryeckas nuccormanus. CuibHbIC U cliadbie dyekTpouThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuonnueckas cucreMa XUMUUYECKUX 37eMeHTOB []. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
ONKMCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKIMHM HOHHOTO OOMEHa),
MPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HMCIIOIb30BAHUEM IOHSATHUS «MACCOBAas
JI0JISL BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpPEeMHHMs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKALMX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BaKHEHINUX METALIOB (HATPHUH, KalWi, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
U3y4YeHUE KOJUICKINH «MeTauibl ¥ CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel maccel BemiecTBa WM 00OBEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.



XuMHA U KM3Hb

Posp xumumn B o0ecne4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
IIOJIyYCHUS BaXKHEHIINX BEILIECTB.

UYenoBek B MHpE BEIIECTB M MATEpUATIOB. BA)XKHEWINNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IpPaBUJIAa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwmwed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W MOHATHH, SIBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCupuKaluus, MEepUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUMHULIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- HU
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTh, METAJLUTYprusi, MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPaMM CpeIHEro oO0mero o0pa3oBaHus (JAYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» AOCTHTAlTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaromuxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJOB YUeOHOI 1eATEeIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
INPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PEe3yibTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJYYEHHH H TOCICAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MyYecKoMy u
IICUXUYECKOMY 370POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JpPYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOMN
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOUA U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BAThH



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IEOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUUPUKY METOJ0B I[O3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPECHHE, SKCIIEPUMEHT U IPyTHE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KPUTEpPUM JJs KJIacCU(PUKALUKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MIpeJICTaBIICHHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4yeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JCSTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuydeckKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9



U DKOJOTMYE€CKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 37J0POBBIO M IPHUPOIHOM
cpexne;

BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHMW, KOTOpas  BKJIKOYAECT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI 3JIEMEHT, aTom, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XMMUYECKasl CBA3b
(KOoBaJIEHTHas1, HOHHAs, METAJUIMYECKast, BOAOPOIHAS ), KpUCTAININYEeCKasl PEeIIETKa,
TANBI ~XUMHWYECKUX PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAST AUCCOLMALNSI, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUnuy, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
IEKTPOJIMTUYECKON JIucconmanuu, nepuogudeckut 3axkoH [[. M. Menpaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHMUS NPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITY U IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c()OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE NPHU3HAKH MOHSATHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyd BELIECTB M  YPAaBHEHMH XMMHMUYECKHX  PpEaKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTraHWYECKUX BEUIECTB (YyrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHakK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCAUHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHasl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX PACTBOPAaX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnmne
COEIMHEHUU (ITPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3akoHa /1.
W. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;



c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIMHEHHIA
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYUIECTBOBAHHWE T€HETHUYECKOW CBS3UM MEXKAY HEOPTraHUYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pEarupyrolnxX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEIEHEW OKUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPacKpbIiBaTh CYIIHOCTb  OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAYYHBIX MPUHIHMNAX H
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEAKIIMSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOro 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTHUU;



c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIO ¥ JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXkKe MpaBuiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (pa3jioKeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € IMOMOILBK) YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peakuu WOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdar-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE SKCIIEPUMEHTAIBHBIX 33/a4 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30MacHOCTH TIPU OOPAIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YyJAbTaThl XMUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIMil U (POpMyIUpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJfoAaTh  MpaBWiia  SKOJOTHYECKU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAHEHHUsI CBOETO 3I0POBbSI M OKPYKAIOLIEW IPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, mosicHATP Ha mnpuMepax crnocoObl yMEHBLIEHUS U
MPEIOTBPAIIEHUS X BPEHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CHA0OBUASIIMX OOYYaloOIIMXCS: YMEHHE UCIOIh30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM
Konrpoabusie IIpakruyeckue (uudposbie) oopasoBar.
NPOrpaMMsbl Bcero
padoTbI padoTbI pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 4
anemenToB . 1. Menaeneera
12 Crpoenue Beniectsa. MHorooopasue 6
' BEILECTB
1.3 XHUMHYECKUE PEAKITUN 9 1 1
Hroro mo pazueny 19
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertabl 9
2.2 Hewmeramisl 13
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 3 1
' BEILIECTB
Hroro mo pazueny 25
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS U )KU3Hb 5
Hroro mo pazneny 5
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51 2 3




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa Xummudeckux anemeHTos 1. U.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB U UX COEIMHEHUH 110
rpymniam 1 nepuojiam.

3HavYeHHE MePUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX jieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBAJICEHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTh. DNEeKTpOOTPULIATETLHOCTD.
Crenennb okuciecHusa. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.




HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.

8 MaccoBast 107151 BelIecTBa B pacTBOpe

9 Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUN.

10 I'eneTnyeckas CBSI3b HEOPraHMIECKHUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

1 Krnaccudukanusa XuMHuecKux peakiui B
HEOPraHUYECKON M OpraHN4eCKONH XUMHUU.
3aKOH COXpaHEHHS MAcChl BEILIECTB; 3aKOH

12 COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PeaKIHIX

13 CxopocTts peakuuu. OOpaTuMbie peaKiiui.
XHUMHUYECKOE PAaBHOBECHE
[TpakTuyeckas padora Ne 1. «Bausiaue

14 pa3IMYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»
DnexTponauTuueckas auccoruanus. [lonstue

15 0 BogiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonsoro ooMeHa.

16 IMaponu3 opraHMYecKUX U HEOPraHUIECKIX
BELIECTB

17 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaxiuu.

18 [TonsiTHE 00 AMEKTPONIH3E PACTIIIaBOB U
pacTBOpPOB COJIEH

19 KontponbHas paboTa mo pazaery
«TeopeTudeckre OCHOBBI XHMUM»

20 Mertamibl, ux nojoxxenue B [lepuoamaeckoit




CUCTEME XMMHUYECKUX 31eMeHTOB J1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBOMCTBa
METAJIJIOB

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P

21 HaIpsKEHNUN METaJUIOB

99 XUMUUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJauil) U UX COCAMHEHUI
XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX

23 MeTaJUIOB (KaJIbIIMI, MAarHUI ) U UX
COETUHEHUN

24 XHUMHYECKHE CBOMCTBA BAXKHEHIITHX
METaJUIOB (QTFOMUHHI ) U UX COCTMHCHUIA

o5 XUMHUYECKUE CBOMCTBA XpOMa U €ro
COCIUHCHHI

26 XHWMHUYECKHE CBOMCTBA MEOU U €€
COE€TMHEHUI

97 XnMHuyecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHCHHI
[IpakTuueckas padbora Ne 2. "Pemienue

28 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME
«MeTtamie»"
Hemeramnbl, nX m0ON0KCHHE B

29 [lepuoanueckoii cucteMe XUMUUYECKHUX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

30 du3nyeckue CBOMCTBAa HEMETAJIIIOB.

AnnoTponusi HeMeTauIoB (Ha IpuMepe




KHCIIOpoJia, cephl, hocdopa u yrieposaa)

31

32

XHUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI U UX
COE€IUHEHUN

XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX
COETUHEHUN

33

XuMHUYeCKre CBOMCTBaA a30Ta, hocodpa 1 ux
COCIMHEHU I

34

35

XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa u ux
COE€IUHEHUN

XUMHUYECKUE CBOMCTBA yTIepoia, KPEMHHUS U
HUX COEIUHEHNNI

36

37

38

39

XUMHYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme «HeMeramas». Beraucnenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TEPMOXUMHUYECKUE PACUETHI

O00011IeHNE U CHCTEMAaTH3aIisl 3HaHUH 110
teme «HeMmeramiely. BeraucieHus mo
yYpaBHEHUSM XUMHUYECKUX PEaKInui U
TEPMOXUMHUYECKHE PACUETHI

40

[IpakTuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertanmsl"»

41

Heoprannueckue u opraHmvecKue KUCIOTHI.
Heopranuueckue u oprannueckue OCHOBaHUS




AMpoTepHbIE HEOPraHUYECKHE U
OpraHM4ecKue coeJuHeHus. | eHeTnaeckas

42 CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX .
BEIIECTB

43 O0o001IeHre 3HaHUM 110 TeMaM MeTalibl 1 1
Hewmeranisl

42 KoHTposibHOE TeCTHpOBaHHUE B PaMKax 1
MIPOMEKYTOUYHOM aTTECTALNHU
Ponp xuMuu B 00ecriedeHHMH SKOJIOTHUYECKOM,

45 SHEPTeTUYECKON U MUIIEBON OE30IIaCHOCTH, 1
Pa3BUTUHU MEIUITUHBI
Poib xuMuH B 00€CIIeYeHUH SKOJIOTHYECKOM,

46 SHEPTreTUYECKON U MUIIEBON OE30IIaCHOCTH, 1
Pa3BUTUHU MEIUITUHBI
[IpencraBienust 06 00X HAYYHBIX

47 MIPUHINIIAX IPOMBIIUIEHHOTO MTOTY4YEHUS 1
Ba)KHEHUIIINX BEIIECTB

48 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

49 XuMHs ¥ 370pOBBE YeIIOBEKa 1

50 O060011eHNE 3HAHUI 1

51 O06o001IeHNe 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10 51

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

e INabpuensu O.C. Xumus. 11 knacc. ba3zoBsiit ypoBens: yueouuk/O.C.

["abpuensn. - M.: lpoda, 2014

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
OI'AOY AIIO "Axkanemust Munmnpocsemenus Poccun" ypoku no yueoHOMy

peaMeTy XuMHUs



