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MHNOACHUTEJBHASA 3AIIUCKA

[IporpaMMa Mo XuMUHM Ha ypOBHE CpeaHero obiiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylbraTaM OCBOCHHS (QelaepalbHON 00pa3oBaTEIbHOMN
nporpamMmsl cpennero oomero oopazoBanus (POIT COO), npencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpaszoBarenbHOoM cTaaapte COO, ¢ yuérom Konnenmuu mnpemnogaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranuzanusax Poccuiickont denepanmn,
peau3yIoMX OCHOBHBIE O0pa3oBaTeiIbHbIE MPOrpaMMbl, W OCHOBHBIX IOJIOKEHUUN
«Ctparerun pa3putus BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuona no 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXONIOB K pa3pabOTKe MpOrpamMmbl MO XMUMHH, K ONpEAENICHUI0 00mei
cTpaTternu OOYydYeHUsS, BOCHUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npenmera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIICTITYaJIbHBIE
nonoxxkenus GI'OC COO o B3anMOOOYCIOBICHHOCTH LI€JIeH, CONEp)KaHus, pe3ylbTaToB
oOyueHusi U TpeOOBAHUN K YPOBHIO MOJITOTOBKU BBIMTYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHME, I[I0JIy4aeMO€ BBIIYCKHUKaMH 0O01Ie00pa3oBaTeabHON
OpraHu3alyM, SBJISETCS HEOThEMJIEMOM YacTbl0o HUX oOpazoBaHHOCTU. OHO CIYXUT
3aBepUIAIOIIMM ITAllOM peaau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHMs. OTH IEHHOCTU
KacaroTcs TIO3HAHMS 3aKOHOB MPUPOBI, ((OPMHUPOBAHKS MUPOBO33PEHHUS M OOIICH KYJIBTYpPhI
YEJIOBEKa, a TAKXKE HJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO H
NpUpPOAHON cpene. Peanusyercss xummueckoe oOpa3oBaHHE OOYYarOMIMXCS Ha YpPOBHE
cpenHero oOuiero oOpa3zoBaHUs CPEICTBAMHU yueOHOTO MpeaMeTa «XUMUsL», COAepKaHUE U
MIOCTPOCHUE KOTOPOTO OIMpPEACNICHbI B MPOrpaMMe MO XMMHUU C YYETOM CIEUU(PUKA HAYKU
XUMUH, €€ 3HAaYCHUSI B TTO3HAHUU MPUPOJIBI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX IeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmiero odpazoBanus B Poccuiickoii deneparum.

XuUMHST Kak »dJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WrpaeT ocoOyro pojib B
COBPEMEHHOW ITUBUIIU3AIINH, B CO3JJaHUU HOBOM 0a3bl MaTepHAIbHON KyIbTypbl. OHA BHOCUT
CBOM BKJIaJ B (hopMHpOBaHHUE PAllMOHATEHOTO HAYYHOTO MBILUICHHS, B CO3JJaHHE 1IETTOCTHOTO
Mpe/ICTaBlIeHUs] 00 OKpYXKarolleM MHUpe KaK O €IMHCTBE NPUPOJBI U UYeJOBEeKa, KOTOpPOe
dhopmupyeTcs B XMMUM Ha OCHOBE IIOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIET0 MUPA,
OCO3HAHUSI B3aUMOCBSI3M MEXAY CTPOCHHEM BEIIECTB, WX CBOMCTBAMH M BO3MOXHBIMH
00JacTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSIT C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHUS cTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCIICIIHOTO TPyla U
KU3HH Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK Hayka CO3UaTelbHas, Kak
HayKa BBICOKHX TEXHOJIOTUH HampaBleHa Ha pelleHHe TI00albHBIX MPOoOJeM YCTOWYHBOTO
pa3BUTHUSI YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3SKOJOTHUYECKOU
0€30MacCHOCTH U OXPaHbl 37J0POBbSI.

B cootBeTcTBUMU ¢ OOIMIMMU TEISIMU M TIPUHIIUIIAMUA CPEIHETO O0IIero oOpa3oBaHUS
comepkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb HM3yUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY OOyYaromuxcs,
HEOOXOIUMYI0O UM JUIsl BBIPAaOOTKA MHPOBO33PEHUECKHMX OPHUEHTHUPOB, YCIEIIHOTO



BKJIIOUEHHUSI B JKHU3Hb COLIMYMa, MPOJOJKEHHUS OOpa3oBaHMs B PA3IUYHBIX 00JacTIX, HE
CBSA3aHHBIX HETIOCPEJACTBEHHO C XUMHUEH.

CocTaBisOIUMU TpeaAMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumust» U «OOmas U HeOpraHuveckas XHUMHUS), OCHOBHBIM KOMIIOHEHTOM COJCpPKaHHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOi HAyKH: CUCTEMa 3HaHUU 110 HEOPraHMYeCKOH XUMUM (c
BKJIFOYCHUEM 3HAHMM M3 OOIICH XMMHM) U OpraHMYecKor xumuu. PopMHUpOBaHUE TAHHOU
CHCTEMBbI 3HaHUH MPHU U3YYECHUH MpeMeTa 00eCIeYnBaET BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BeIIECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepx)aHusi KypcoB — «Opranuyeckas xumusi» u «OOmas u
HeopraHuyeckas XuMus» chopMupoBaHa B IporpamMme MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/a K M3YYEHHUIO y4yeOHOro martepuana u oOyCJIOBICHA MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUU Ha ONPEACIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHu4eCKoOn
XUMHUU BEHIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOpPUM CTPOCHHUS
OpraHUWYECKUX COCJAMHEHUH, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX
IIpe/ICTaBICHU 0 cTpoeHUH BeulecTB. CBelleHus: 00 M3y4aeMbIX B Kypce BEIECTBAxX JAlOTCs
B Pa3BUTHM — OT YIJIEBOJAOPOIOB A0 CJIOXKHBIX OMOJIOTMYECKU AKTHUBHBIX COEAMHEHUH. B
Kypce OpTaHMYeCKOM XMMHUU MOITY4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero  o0pa3oBaHUSl IEPBOHAYAIBHBIC  MPEJICTABICHHS O XHMHYECKOM  CBS3W,
KJIaCCU(UKALMOHHBIX MIPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOICTB BELIECTB OT UX CTPOEHUS,
0 XMUMHYECKOU PEaKLIHH.

[Ton HOBBIM yTiOM 3peHUsl B peameTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
W3YYCHHBI Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS TEOPETHUYECKUN Marepuan u
(aKTOJOTHUECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmast 1 HeopraHudeckas: XUMUs» 00ydarolUMCs MIPEAOCTaBISIETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX
MO3UIUH, TIy0)XKe TMOHATh HCTOPHUYECKOE H3MEHEeHHWE (YHKIUH JTOro 3akoHa — OT
o0oO0maroniei 10 00bICHAIOMEN U MTPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMN O BaKHEWIIMX BEILIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUM, a TAKK€ O XHMUYECKUX DPEAKIUAX, UX CYIIHOCTH MU 3aKOHOMEPHOCTAX
IIpoTeKaHus ponoiHsaercs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEpKaHUS, UMEIOIUMHU
KyJIbTYPOJIOTMUYECKMM M TMPUKIAJAHON XapakTep. JTH 3HAHUSA CIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JAPYTMMH HayKaMM, PAcKpbIBAlOT €€ pojb B IO3HABATEIbHOW U
MIPAKTUYECKOHN IEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLIECCY
TBOpYeCTBa B OOJAaCTH TEOPUM M TNPAKTHUECKUX MPUIOKEHUH XHMHUH, TOMOTaioT
BBIIIYCKHUKY OPHEHTHUPOBAThCSI B OOLIECTBEHHO M JUYHOCTHO 3HAYMMBIX Mpoliemax,
CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MH(OPMALMI0O U NPUMEHATH €€ Jid
NOTNOJHEHNSI ~ 3HAHUM,  pPELIEHUS  WHTEIUIEKTYaJbHBIX M JKCIEPUMEHTAIBHBIX
HCCIIeIOBAaTEeNbCKUX 3aJad. B menoM cojepikanue ydeGHOro mpeamera «XUMHsD JTaHHOTO
YpOBHS U3YYEHHUS OPUEHTUPOBAHO Ha (GOPMHUPOBAHKE y O0YHAIOIIUXCSI MUPOBO33PEHUECKOMN
OCHOBBI JiJI1 TOHMMaHus (umocopCckux uAEH, TaKUX KaK: MaTepualbHOE €IMHCTBO
HEOPraHMYeCKOro M OPraHM4eCcKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHUEM, IO3HABAEMOCTb IPUPOJHBIX SIBIECHUN IYyTEM SKCIEPUMEHTA M PELICHUS
MIPOTUBOPEYUIN MEX]y HOBBIMH (paKTaMU U TEOPETHUUECKHMHU IMPEANOCHIIKAMHU, OCO3HAHUE
PO XMMHUHU B pEIIEHUU OKOJOTMYECKHX TMpolieM, a Takxke MpodiemM cOepexeHus
JHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.



B mnuiane pemeHus 3amad BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALUU OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM MO XUMHUHM HOJIXOJbl K ONPEACNCHUIO COAEPKAHUS U MOCTPOCHUS
mpeaMera MpelycMaTpuBaOT  (OPMUPOBAHUE YHHUBEPCATBHBIX  yYEOHBIX JICWCTBUH,
UMEIONMX 0a30BOC 3HAYCHWE MJI PA3IMYHBIX BUJOB JEATEIHHOCTH: PEIICHUS TPOOIeM,
MOMCKa, aHaiau3a ¥ o0paboTku WH(OpMAIMK, HEOOXOMUMBIX ISl MPUOOPETEHUS OIbITa
MPAKTUYECKOW W HCCIIENOBATENbCKON JAESITeIbHOCTH, 3aHHMMAIOLIEl Ba)KHOE MECTO B
MMO3HAHUY XUMUHU.

B mpaktuke mpemnojaBaHusS XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS,
TaKk U Ha ypOBHE CpelHero oOumiero oOpa3oBaHuUs, MPU OMPENEICHUHM COJEp>KaTEIbHON
XapaKTepUCTUKHU LeNeld U3ydeHHs] MpeaMeTa HarpaBiIeHHEM MEepBOCTEIIEHHON 3HAYMMOCTHU
TPaIUIIMOHHO TpHU3HAETCa (HOPMHpPOBAHME OCHOB XHWMHUYECKOW HAyKH Kak o00JacTh
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOW NEATEIHHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKONH TOYKH 3pEHUS TaKOM MOAXO0I K
OTIpeICTICHUIO 1eNIel U3YUEHHUS MIPeIMEeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JTaHHOH TOYKE 3pEHUS TJIABHBIMU LEISAMH U3YYCHHS TIpeaMeTa « XUMHEs Ha
6azoBoM ypoBHe (10 —11 ki1.) sBIASIOTCS:

e (opMHUPOBAHHE CHUCTEMbl XHMHUUYECKHX 3HAHUW KaK BaKHEHINIEW COCTaBISAIOIICH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOM JICKAT KITFOUYCBBIC TTOHSITHS,
(yHIaMEHTaJIbHBIE 3aKOHBI U TEOPHUH XMMHH, OCBOCHHE $3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0OOIEHUN MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opMupoOBaHHE U Pa3BUTHE IMPEICTABICHUI O HayYHBIX METOJIaX MMO3HAHUS BEIIECTB
U XHMHYECKHX  pEaKIud, HEOOXOAMMBIX IS  NPUOOPETCHUS  yMEHHU
OpUEHTHPOBATHCS B MHPE BEIIECTB M XWMHUYECKUX SIBIICHUI, MMEIOIIUX MECTO B
MIPUPO/IE, B IPAKTUUECKOMN U MOBCEAHEBHON KU3HHU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOIIOACHUEM H
OOBSICHEHHEM XHUMHUYECKOTO JKCHEPUMEHTa, COONIOJICHHEM IMpaBuil 0e30MmacHoro
oOpareHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumM, comeprkarenbHasi XapaKTepUCTHKA TeJIel U 3a7ad H3y4eHUs MpeIMeTa
B MporpaMMe IO XHMHH YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETaMHU B CHCTEME Cpe/iHero oomiero oopazoBanus. CeroiHs B MPeNoiaBaHUU XUMUU
B OOJIBINICH CTEemeHW OTHAETCS MPEANOYTCHUE MPAKTUICCKOW KOMITOHCHTE COICPKAHS
oOydJeHUs, OPHECHTUPOBAHHOW Ha IIOATOTOBKY BBITYCKHUKA 00I1Ie00pa3oBaTeIbHON
OpraHM3alliy, BJIAJCIONIEr0 He HAOOpPOM 3HaHUM, a (YHKIIMOHAIHHOW TPaAaMOTHOCTHIO, TO
€CTh CIIOCO0aMH U YMEHHUSMHU aKTUBHOTO MOJTYYECHUs] 3HAHUN M MMPUMEHEHUS UX B PEeaTbHOM
YKU3HU JIJTS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsa3u ¢ TUM TpW U3ydeHUW TMpeaMera «XWMHs JTOMHHHPYIOIIEEe 3HAUCHUE
MpUOOPETAIOT TaKKe IENN U 337a4H, KaK:

amanrtanus OO0y4arommXcs K YCJIOBUSM JUHAMUYHO pPAa3BUBAIOLIETOCS MHUpAa,
(hOpMHPOBaHHE WHTEIUIEKTYAILHO PA3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHIO,
COTPYIHUYECTBY, CaMOCTOSITEIIBHOMY TIPUHSATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe y OOYYalOMIMXCS KIIOUEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIHIA),
UMEIONUX YHUBEPCATHLHOE 3HAYCHWE JUISI Pa3IMYHBIX BHUJIOB JICATCILHOCTH: PEIICHUS
npoOJeM, TOWCKa, aHaMu3a U 00paboTKM WHGOPMAIMK, HEOOXOIUMBIX ISl TIPUOOPETECHHSI



OTbITa JESTENIbHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XMMHHU, a TaKKe Ui
OLICHKM C TO3MIMNA JKOJOTUYECKOW Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB H
XUMHUYECKUX MTPOLIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE  I[IO3HABATENIbHBIX  WHTEPECOB, MHTEIUICKTYQJIbHBIX W  TBOPYECKUX
CIOCOOHOCTEHN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHMS
[0 XMMHUU B COOTBETCTBUM C XHU3HEHHBIMU MOTPEOHOCTAMHU, HCIIOJIb30BATH COBPEMEHHBIE
nH()OPMALIMOHHBIC TEXHOJOTHH JJIsi MOWCKAa M aHalu3a Y4eOHOW M HAYYHO-TOMYJISPHON
nH(OPMALIUY XUMHYECKOTO COICPKAHMS;

dbopMupoBaHMEe U pa3BUTHE Yy OOYYAIOMIMXCS aCCOLIMATUBHOTO U JIOTMYECKOTO
MBIIIJICHHS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEO0OXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH H ITPOBEICHUU XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE y OOydaromuxcs YOeKAEHHOCTH B T'yMaHHUCTHUYECKOW HAMPaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEUICHHMH [IOOANbHBIX MPOoOJieM  PalMOHAIBHOTO
MPUPOAONOIB30BaHUS, TOMOJHEHUS SHEPIeTUYECKUX PECYpCOB M COXPaHEHHs MPUPOIHOTO
paBHOBECHSI, OCO3HAHHSI HEOOXOIMMOCTH OCEpPEKHOTO0 OTHOIICHHSI K TMPUPOAC U CBOCMY
3I0POBBIO, a TaKXe MPUOOPETEHHUs OIbITa HCIOJH30BAHUS TIOJYUYCHHBIX 3HAHUHN IS
MIPUHSATHS TPAMOTHBIX PEHICHUI B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMU.

B yueOnom mnane cpemHero oOmiero oOpa3oBaHMsI MpeAMET «XUMHUS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00s1acTu «ECTEeCTBEHHO-HAYYHBIC PEIMETHI.
O6miee ynca0 YacoB, OTBEAEHHBIX JJIA U3YyUEHUSI XUMUH, HA 6a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctabiser 68 yacos: B 11 kmacce — 34 yaca (1 yac B Heenmo).

COJEP/KAHUE OBYYEHUA
11 KJIACC
OBILIASA 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuil aneMeHT. AToM. Snpo aroma, H30TOMBL. DIJEKTPOHHAs 00OJIOYKA.
DHepreTHYeckue YpOBHH, TOAYPOBHU. ATOMHbBIE opOuTamu, S-, P-, 0- 3JIEMEHTHI
OC0OEHHOCTH pacCIpeeICHHs] AJIEKTPOHOB MO0 OPOUTAISIM B aTOMax JJIEMEHTOB MEPBBIX
YETBIPEX TIEPUOIOB. DIEKTPOHHAS KOH(MUTYpAITHUS aTOMOB.

[lepuonnueckuii 3akoH U Ilepuoguueckas cucrema XuMHYeCKHX dieMeHToB 1. M.
MenpeneeBa. Csi3p nepuoanydeckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMHUYECKUX
anemeHToB [[. . MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHYECKHUX JJIEMEHTOB W 00pa3yeMbIX MMM TPOCTHIX M CJIOKHBIX
BEILIECTB [0 TpyNnaM U neprojiaM. 3HaueHHUe MepruoANIEeCKOro 3aKOHa B pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BuIbl XUMHUECKOW CBsI3M (KOBaJ€HTHas
HETIOJISIPHAS U TIOJISIpHAsi, HOHHAS, MeTa/uIndeckas). MexaHu3Mbl 00pa30oBaHuUsI KOBAJICHTHOM



XUMUYECKOW CBs3M (OOMEHHBIM W JOHOPHO-AaKIENTOPHBIN). BomopomHas  CBs3b.
BanentHocTs. DnexkrpoorpunarenbHOCTh. CTeneHb OKucaeHus. IoHbl: KaTHOHBI U @aHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA
cocTaBa BeEIleCcTBA. THIbI KPUCTANIMYECKUX PEUIETOK. 3aBUCHMOCTbh CBOMCTBA BELIECTB OT
TUIA KPUCTAINYECKON PEIIETKH.

[lonsitne o0 nucnepcHbIX cucreMax. MIcTMHHBIE M KOJUIOWIHBIE pacTBOphL. MaccoBas
JI0J1s1 BEIIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHumdeckux coeauHeHuil. HomeHkiaTypa HEOpraHMYECKHX
BELECTB. ['eHeTnyeckass CBA3b HEOPTaHMYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3IMYHbIM
KJIACCaM.

Xumuueckas: peakuusa. Kimaccupukanuss XUMHUECKUX PEaKIMi B HEOPTaHUYECKOW U
OPraHMYECKOM XMMHH. 3aKOH COXpPaHEHHUS MacChl BEILIECTB, 3aKOH COXpPaHEHUsI W
MIPEBPALICHUS SHEPTUU IPU XUMHUUYECKUX PEAKLIUSIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (hakTopoB. OOpaTUMBIE peakiuu.
Xumunyeckoe paBHoBecue. MaKTOPHI, BIMSIOMIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
[Ipunnun Jle Hlatense.

DnexTponuTuyeckas auccoruanys. CuinpHbeie U caadbie 371eKTpoiuThl. Cpeaa BOAHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpallbHasl, IETOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMEHTaIbHbIE METO/Ibl U3YUYEHMSI BELIECTB U UX MPEBPALLEHUI: 1EMOHCTpaLHs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB [[. Y. MenpaeneeBay, uzyueHue
MOJIeNIel KPHUCTAJUIMYECKUX PEHIETOK, HAONIOJCHWEe W OMHCAHHE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (pa3joKEeHHE MEPOKCHAa BOJOPOJA B NMPUCYTCTBHM KaTalMW3aTopa,
OIpEe/ICJIEHUE Cpelbl PacTBOPOB BELIECTB C IIOMOIIbIO YHUBEPCAJIbHOIO HHIMKATOPA,
peakiuuu MOHHOTO OOMEHa), MPOBEIEHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHBIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnsbie 3amaun.

Pacu€rbl 1Mo ypaBHEHHSM XMMHMUYECKHUX pEakluil, B TOM YHCJIE TEPMOXHMHUYECKUE
pacu€Tel, pacy€Thl C UCIIOIb30BAHUEM TOHATHUS «MACCOBAs OISl BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenue HemeraioB B Ilepuogmdeckoil cucTeMe XHMHYECKHX
sanemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTpOEHHsSI aTOMOB. Pu3NyecKkue CBOMCTBA
HEMEeTa/NIoB. AJUIOTpONMs. HEMeTalsioB (Ha mpuMepe KHuciaopona, cepel, ¢ochopa u
yriepoza).

XUMHUYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, Cephl, a3oTa, docdopa,
yriaepoaa W KpPEeMHHMS)) W HUX COEIMHEHUH (OKCHIOB, KHCIOPOACOAEpKAIIUX KHUCIIOT,
BOZOPOJHBIX COETUHEHUM).

IIpuMeHeHNne BaKHENIINX HEMETAJUIOB U UX COCTUHEHUM.

Mertannsl. [lonoxenue metaiioB B [lepuonnyeckoil cucteMe XMMUUYECKUX JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS DSJEKTPOHHBIX 00OJOUYEK aTOMOB METAJIJIOB.
OO6mume ¢usnueckue cpoiictBa MeramwioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUYECKUH Pl
HaIpsDKEHUN METAILIOB.

XWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpPHUM, KalWid, KaJIbIMA, MarHHi,
ATIOMUHHN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6u1re ciocoObl momy4yeHust MeTayuioB. [IpuMeHeHne MeTaIoB B ObITY M TEXHUKE.



OKCIEPUMEHTAIbHBIE METOJbl W3YYECHHS BELIECTB M MX IPEBPALICHUN: H3y4EHUE
KOJUIeKIIMU «MeTaJulbl U CIUIaBb», 00pa3lloB HEMETAJUIOB, PEIIeHHEe IKCIEPUMEHTAIbHBIX
3agad, HaONIOJeHHEe ¢ ONHCAaHHE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX  OMBITOB
(B3auMoielicTBHE THIPOKCH]IA AJIFOMUHUS C PAaCTBOPAMHU KUCIIOT M LIEJIOYEH, KaUeCTBEHHbIE
peaKuuy Ha KaTHOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuérel maccel BemecTBa win 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumMum B 00€ClEUEHHH JKOJOTHYCCKOW, JHEPreTHYeCKOH U  MHUIIEeBOH
0€30MMacCHOCTH, Pa3BUTUN MEIUIMHBL [IOHSITHE O HAaydHBIX METOJAX IMMO3HAHUsS BEIIECCTB U
XUMHUYECKUX PEAKLUN.

[IpencraBienuss o0 0OWMX HAYYHBIX MPHUHILMIAX MPOMBIIUIEHHOTO MOIyYeHUs
BOXHEHIIMX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpUAIOB: BaXKHEHILINME CTPOUTENbHbIE MaTepHUaIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPACKU, CTEKJIO, KEpaMUKa, MaTepUalbl JJIsl 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHUYEeCKHe U MUHEPATIbHBIEC yI00pEHUSI.

XuMUsl U 310pOBbE YEJIOBEKA: IPAaBUJIA HUCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 UCITIOJIb30BAHMS MIPETapaToB OBITOBON XMMHUH B MTOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MexXIpeMETHBIX CBsI3eH P U3yYSHUH OOIIeH U HEeOPraHMYECKON XUMUN
B 11 Kiacce ocCymecTBIsIeTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUW, TaK W TIOHATUH, SBISAIONMIMXCA CHUCTEMHBIMU JUISI OTHEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYyYHOT'O LIUKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE MOHATHSA: HAy4YHBIM (DakT, THUIOTE3a, 3aKOH, TEOpPHUs,
aHaJM3, CHHTE3, KJIacCU(UKanus, MNEepUOJUYHOCTb, HAOIIOJEHHE, OSKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®duznka: mMarepus, SHEprusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, U3OTOII,
PaOaKTUBHOCTH, MOJIEKYJa, SHEPTETHUYECKHUI YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETUUYUHBI U €UHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTema, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOJIbI, MTOJIE3HBIE HCKOMaeMBbIe, TOTLTUBO, PECYPCHI.

TexHomorus:  XUMHYECKass  MPOMBINIJIEHHOCTh, METaJUIyprusi, MPOU3BOJCTBO

CTPOUTCIIbHBIX MaTcpuraioB, CEIbCKOXO03ICTBEHHOE IMPONU3BOACTBO, nuiieBas
MMPOMBIINIJICHHOCTD, (I)apMaI_IeBTI/I"IeCKaSI MNPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMETHUYCCKUX
Ipenaparos, IMPOU3BOACTBO KOHCTPYKIIHOHHBIX MaTCepHraoB, QJICKTPOHHAA

IMPOMBIINIJICHHOCTE, HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS OOYYarOIIMMUCS
porpaMM  cpenHero oomero oOpa3oBaHHs  (JJUYHOCTHBIM, METANpeAMETHBIM U
npeAMeTHBIM). HaydHo-MeToqnueckoil 0CHOBOM sl pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB
OCBOEHUS MPOTrpamMM CpPEIHEro oOIIero 0Opa3oBaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN
MOAXOJ.

B cooTBeTcTBUM € CHCTEMHO-AESATENIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MpeaMera «XHMHUS» Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHA
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHHE 00YYAIOIIUMHUCSA POCCHICKOM TPakITaHCKOM MACHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJTMYMe MOTHUBAIUU K O0YYCHUIO;

[[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHWA JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00Y4aroIuXcsi PyKOBOJACTBOBATHCS B CBOCH JESITETLHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH LEIOCTHOW CHUCTEME XHUMHUYECKOTO
o0Opa3oBaHuS;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JInyHOCTHBIE PE3YJIbTATHl OCBOCHHS NpeIMeTa «XHUMHUS» TOCTUTAIOTCS B €IUHCTBE
y49eOHOW H BOCHUTATEIBHOW JESATCIIBHOCTH B COOTBETCTBHH C TYMaHUCTHYCCKHMH,
COLIMOKYJbTYPHBIMU, JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMM U HJ€AIaMU POCCUHCKOIO
Ipa)XIaHCKOTO OOIIEeCTBA, MPUHATHIMU B OOIIECTBE HOPMaMU M TpPaBUIAMU IOBEACHHUS,
CIOCOOCTBYIOIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHHS, CAaMOPa3BUTHS W HPAaBCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JImuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «Xumus» OTpaXKarT
c(hOPMHUPOBAHHOCTH OIBITA MO3HABATEILHOW U MPAKTUYECKON NIEATEIHHOCTH O0YUYaIOIIUXCS
0 peau3aliuy MPUHSITHIX B 00IIECTBE IEHHOCTEHN, B TOM YUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OOYyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TMpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPSIAKY;

MIPEACTABICHUS O COIMAIBHBIX HOPMaxX M MpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHUM B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPHU CO3JaHUU YUEeOHBIX
MPOEKTOB, PEIICHWU YUeOHBIX U TIO3HABATENbHBIX 3a/lad, BBIOJHEHUH XHUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JPYTUX TPU aHAJIKM3€ Pa3IMYHbIX BUJOB YU€OHOM NesTENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAyYHOMY HACJIEIUIO OTEYECTBEHHOMN
XUMUU;

YBKEHHUS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKCHUS HAYKU €CTh Pe3yNbTaT JUTUTEIbHBIX HAOIIOICHUH,
KPOTMOTJIUBBIX IKCIIEPUMEHTATIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

MHTEpeca M I[03HABATEJNbHBIX MOTHBOB B TIOJYyYEHUH U TOCIEAYIOLIEM aHalIHu3e
nH(OPMAIIUY O TEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



HPAaBCTBCHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS,

CIIOCOOHOCTH OLEHMBATh CHUTYallUM, CBSI3aHHbIE C XMMHUYECKMMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEACHHE M IIOCTYIIKM CBOMX TOBapHILEH C MO3ULUI
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN ITUX IOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHMMAaHMs LEHHOCTEeW 370pOBOro M Oe3omacHOro obpasza XU3HH, HEOOXOAUMOCTHU
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOJIFOIeHMsI TTpaBUII 0€30MacHOro OOpalleHus C BEIECTBaMU B OBITY, IOBCEAHEBHOM
KU3HU U B TPYJIOBOU NESATEIBHOCTH;

MOHMMAHMs [EHHOCTH NPaBWI HHIUBUAYAJHHOTO W KOJJICKTHBHOTO O€3011aCHOTO
IIOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMS MOCJIEICTBUM U HENPUATUS BPEIHBIX NPUBbIUEK (YHOTPEOIEHUS alIKoroJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON JEsTeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYIHX BUAAX IESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEUICHUM NIPAKTHUYECKUX 3a/ad COLUAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

UHTEpeca K MPaKTHUECKOMY U3YYEHHIO MPOo(peccHil pa3IMuyHoro pojaa, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUsI K TPYLY, JHOISAM TpyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYaJbHOW TpPaeKTOPHUH OOpa3oBaHUs,
Oyaymedt mnpodeccu W pealn3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1eCTBa;

6) 3x0s10rMUecKOro BOCIMTAHUA:

9KOJIOTMUECKH  II€JIECOOOPa3HOr0  OTHONIEHUS K MPUPOJE, KaK HCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIIE;

MOHMMAaHMUs  TJ00AJbHOTO  XapakTepa  OSKOJOTMYECKMX  MpoOieM,  BIMSHUSA
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOM U COLIMATIBHON CpeJibl;

OCO3HAaHHS HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHKEHUM XUMHH IS pEUIeHUs
BOIIPOCOB PAllMOHAJILHOTO MIPUPOAOIOIB30BaHNUS;

aKTUBHOTO HENPUSTHS ACHCTBUMN, IPUHOCAIIUX BPEJ OKPYXKaIOLIEW IPUPOIHOM cpene,
YMEHHUS IPOrHO3UPOBATh HeOJ1aronpusTHbIE 9KOJIOTHYECKHE MTOCJIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUI U IPEAOTBpALIaTh UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMUECKOTO MBIIIIEHMS, 3KOJOTUYECKOW KYJIbTYpBI, OIBITA
NEATEIBHOCTH  DKOJIOTMUECKOM HAINpaBIEHHOCTH, YMEHMsS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHON, KOMMYHHKAaTUBHOM M COLMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU XeMOopoOuu;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKU;

MOHUMaHUS CleNU(UKU XUMHHM KaKk HayKH, OCO3HaHMs €€ poiu B (POpMHpOBAHUU
pallMOHABHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeACTaBiIeHus 00



OKpPY)KAIOIIEM MHUpPE KaK O €AWMHCTBE MNPUPOABI U YEIOBEKA, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHESHUS PUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW IUBWIHM3AIMK: B €&
I'YMaHUCTHYECKON HANPaBICHHOCTH U BaKHOM POJIM B CO3/JaHUU HOBOM 0a3bl MaTepHallbHON
KYJIbTYpbI, PCIICHUH TJ00AIbHBIX NPOOJIEM YCTOWYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, HSHEPreTHYECKOM, IHINEBOM W HKOJOTUYECKOHW OE30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECTICUEHUH YCIOBHI YCIEIIHOTO TPYyIa U IKOJOTUISCKH KOM(POPTHOU KUIHU
Ka)KIIOro WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYyYHON TPAMOTHOCTH: ITIOHMMAaHUs CYIIHOCTH METOJIOB TO3HAaHU,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydyaeMble 3HAHUS
Ui aHanmu3a W OOBSCHEHHS SIBICHUN OKPYKAIOMIEr0 MHpPa W MPOWCXOAAIUX B HEM
W3MCHCHUN, YMEHHUs JellaTh OOOCHOBAaHHBIC 3aKJIFOUEHHUS Ha OCHOBE HAyudHBIX (DaKTOB U
HMMEIOIIUXCS TAHHBIX C LEJIbIO MOJYYEeHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XUMHUYCCKHE 3HAHHUS I PEHICHUS
po0JIeM B pealTbHBIX KU3HECHHBIX CHTYAIIHSIX;

HMHTEpEca K MO3HAHUIO U UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HEMpPEpPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYyYCHHIO HOBBIX 3HAaHUM MO XHMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iHuHbIX cdepax mpodeccHoHATBHON
JIeSITEIILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3ylbTaThl OCBOEHHUS y4eOHOro mpeamera «XHWMHsS» Ha yYpOBHE
cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOIINUXCS MEXAUCHUILIMHAPHBIE
(MexrnpeaMeTHbIE) OOLIeHayyHble MOHATHS, OTpaXKarolllye LEeJOCTHOCTh HAyYHON KapTHHBI
MHUpa U CTeNU(UKY METOJIOB TTO3HAHUS, HCIOIB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepws,
BEIIECTBO, DHEPTHUs, SBJICHUE, MpPOIECC, CHCTEMa, HAy4YHBINH (aKT, NPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIIe0BaHNEe, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

YHHUBEpCalbHbIE  y4eOHble  JeiicTBUs  (MMO3HABaTeNbHbIE, KOMMYHHUKATHBHEIC,
perynatuBHble), oOecneunBaromye (opMupoBaHHe (QYHKIMOHAIBHON TI'PaMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIUN 00yJaroIuXcs;

CIOCOOHOCTh  OOYYaloIMXCs HCHOJb30BATH OCBOCHHBIE MEXAUCHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M YHUBEpCAIbHBIC YUeOHBIC NEHCTBHS B TO3HABATEIHHOW H
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OTPaXKAIOT OBJIAZICHWE YHHUBEPCAJIbHBIMU Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

OgJiaienne YHUBEPCAJIbLHBIMH YYeOHBIMH MO3HABATEIbHBIMH JI€CTBUSIMH:

1) 6a3oBble JIOrHYecKHeE TeiiCTBUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTyaJIM3UpPOBaTh MpPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIeNIATh TENN JESITeIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHH WX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C MTOCTABICHHBIMH IIEIISIMHU;



UCIOJb30BATh TMPU OCBOECHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIIEIAThH
XapakTepHble IpPHU3HAKM MOHATUH M YCTAHABIMBATh HX B3aUMOCBSA3b, MHCIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHHS OTICIIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KJIACCH(PHUKAIMU BEIIECTB M XHUMHYECKHX
peaKIuii;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTMYECKHUE PpACCYXACHUS (MHAYKTUBHBIE, NIEAyKTHBHBIC, II0 AHAJIOTHUH),
BBISBJISTH  3aKOHOMEPHOCTM M INPOTHBOpPEUHsS B  pPacCMaTpUBAEMbIX  SIBICHMSIX,
(opMyIMPOBATH BBIBOABI U 3aKJIFOUCHHUS;

IPUMEHATh B IIpOLIECCe I[IO3HAHMSA, HCIOJNb3yeMble B XHUMHUH CHMBOJIMYECKHE
(3HAKOBBIC) MOJENH, MPEOOPA3OBLIBATH MOJICIBHBIC MPEICTABICHHUS — XHMHUYECKUN 3HAK
(cuMBOI) BrMeMeHTa, XHMHYecKas (opMmyna, ypaBHEHHE XHMHYECKOH peakuuu — Mpu
pelieH Yy4eOHBIX IIO3HABATENBHBIX M MPAKTHYECKUX 3a7ad, NPUMEHSATb Ha3BaHHbIC
MO/IEJIbHBIE MTPECTABICHUS [Tl BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEILECTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

¢dbopMynMpoBaTh LETM W 3a7ayd HCCIIEAOBAHMs, HCIOJIb30BaTh I1OCTABICHHbIE U
CaMOCTOSITENTFHO COPMYJIMPOBaHHBIE BOMPOCH B KAayecTBE HHCTPYMEHTA IIO3HAHHS |
OCHOBBI i1 (POPMHUPOBAHMS THUIOTE3Bl IO TPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJaJIeTh HaBbIKAMHU CaMOCTOSITENILHOIO IUIAHUPOBAHUS M IMPOBENCHUS YYEHUUYECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTH yMEHHUS  HaOMOJaTh 3a  XOJOM  IIpolecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATh €T0 Pe3yibTar, (GOpPMYIHPOBATH 00OOMICHUS U BBIBOIBI
OTHOCUTEJIBHO JOCTOBEPHOCTH pE3yJbTATOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIN
OT4€T O MpoAeIaHHo padore;

MpUOOpPETaTh ONBIT YYEHUUECKON HCCIEAOBATEIbCKON M MPOEKTHOW IEsITebHOCTH,
MPOSABIISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX HCTOYHMKAX HHGOpMaluuu (Hay4YHO-TIOMYJIspHas
JUTepaTypa XHWMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa),
aHAJTM3UpOBaTh MH(OPMAIMIO PA3IMUYHBIX BHUJIOB M (OPM MpeICTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTE;

(dbopMynpoBaTh 3aIpOChl M NPUMEHSATH Pa3IMYHbIE METOJbl MPU MOUCKE U OTOOpe
nH(popManuy, He0OXOAUMOM /7S BBITIOIHEHUS YU€OHBIX 33/a4 ONpeAeaEHHOrO TUIA;

NpUOOPETaTh ONBIT UCHOIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA
U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIbHYIO (opMy NpelIcTaBiIeHUs] HHPOpMaAIUU
(cxeMbl, rpaduKH, TUarpamMmbl, TaOJIHUIIbI, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAYYHBII S3bIK B KayecTBE CpeJICTBa Npu padoTe ¢ XUMHUYECKOH
uHbopMalMel: MPUMEHSITh MEXIpeaIMeTHble ((pu3nueckue M MaTeMaTHYeCKue) 3HAKU U
CUMBOJIBI, HhOpMyIIbl, a0OpEBHATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIAHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:



3aaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TeMbl B XOJe AHajora H/Wiu
JMCKYCCHH, BBICKa3bIBaTh WJACH, (OPMYyIHpPOBATh CBOU TPEAJOKCHHUS OTHOCUTEIHHO
BBITTOJIHEHUS MIPEIOKESHHOM 331auu;

BBICTYIIATh C MIPE3CHTAIIMECH PE3yIbTATOB MMO3HABATEIHHOMN EATEIIEHOCTH, TOTyYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBINOJHCHHH XHMHUYECKOTO
IKCIEPUMEHTA, TPAKTHYECKOW pabOThl MO HMCCICIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB,
peanu3anyu y4eOHOro MpoeKTa U (OpMYIMPOBATH BBIBOJBI M0 PE3yJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHHH MTyTEM COTIIACOBAHHUSI MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OgJiajieHnne YHUBEPCAIBLHBIMH PEeryJsiTHUBHBIMU 1€ CTBUSIMH:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MTO3HABATEIBHYIO ICATEIBHOCTD,
orpenenss e€ eau U 3aJa4d, KOHTPOIUPOBATh U TI0 MEepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
MpeJyIaraeMblii AITOPUTM JACUCTBHUI MPH BHIMOJIHEHUH YU€OHBIX U MCCIIEJOBATEIbCKUX 3a/1a4,
BBIOMpATh Hanbosee 3 HEeKTUBHBIN CIIOCO0 X PEHICHUS C y4ETOM TMOJYICHHS HOBBIX 3HAHUM
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOCH JEATETbHOCTH Ha OCHOBE CaMOaHAM3a W
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHMsSI Kypca «OOIIas W HeOpraHWuYecKas XUMHS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEACTABICHUH: O XUMHUYECKOW COCTABIISIONICH E€CTECTBEHHO-
HAayYHOW KapTUHBI MHpA, POJIM XMMHU B MO3HAHWUU SBICHUH TPUPOJILI, B (hOpMHpOBAHUU
MBIIUICHASI U KYJIbTYPhl JTUYHOCTH, €€ (DYHKIIMOHAIBHON TIpaMOTHOCTH, HEOOXOIMMOMN st
pelleHrs TMPaKTUYEeCKUX 3a]ad W JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
37I0pPOBbIO U IIPUPOIHOM CpeLIE;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArAOIINE
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEeKTPOHHBbIE OPOUTAIH aTOMOB,
WOH, MOJIEKYyJa, MOJb, MOJSIPHBINA 00BEM, BAIEHTHOCTb, SJEKTPOOTPUIIATEILHOCTD, CTENIEHb
OKHUCJICHUs, XUMHUYecKass CBA3b (KOBaJeHTHAas, HOHHAas, MeTajlIndeckas, BOJOPOJHAs),
KpPUCTAJUIMYECKasi pEmETKa, TUIBI XUMHYECKHX PpPEAaKLIHi, PacTBOp, BJIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, JIEKTPOJIUTHYECKAS AUCCOUUALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOH  peaklMM, XHMHUYECKOE€ paBHOBECHE); TEOPHHM U  3aKOHBI  (TEopus
AJIEKTPOJIUTUYECKON Juccoumanuu, nepuoaudeckuii 3axkoH JI. M. MengeneeBa, 3akoH
COXPAHEHUS MACCHI BEILIECTB, 3aKOH COXPAHEHUS W MPEBPALIECHUS SHEPTUU NP XUMUYECKUX
peaKkiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHMHUH, MHUPOBO33PEHUYECKUE 3HAHMUS,
JIe)KallMe B OCHOBE IOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHWMHWYECKHUX SIBICHUH,
(dakToNornuecKkue CBEACHHUS O CBOMCTBaX, COCTaBe, TMONYYEeHMHM U OE30MacHOM
WCTIONB30BAaHUM BAXXHEHITUX HEOPTaHWYECKUX BEIMIECTB B OBITY W MPAKTHYECKOU
JIeSITEILHOCTH YSJIOBEKa,

chOPMUPOBAHHOCTh ~ YMEHUN  BBIABIATH  XapaKTEpHbIE  MPU3HAKU  TIOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MUCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHSA MPHU ONUCAHUU
HEOPraHWYECKUX BEILIECTB U UX MPEBPALCHUI;



c(hOpPMUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMHUUECKYI0 CUMBOJIMKY JJIsl COCTABICHUS
(dbopMyInl BelIeCTB UM YpPaBHEHHM XMMHUYECKHUX PEaKIUd, CHUCTEMATHUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHalibHbIC HA3BaHUS OTICIbHBIX HEOPraHMYECKUX BEHICCTB (yrapHbIil ras,
YIJIEKUCIHIBIN a3, aMMHaK, raiéHas U3BeCTb, HETall€Has U3BECTh, IUThEBAsI COAA, MUPUT U
Apyrue);

cOpPMUPOBAHHOCTh yYMEHHMH OIpPEAENATh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKHUX JJIEMEHTOB B COCAUHEHMSIX pPa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3MU
(xoBaJIeHTHAas!, HIOHHAs, METAJUINYECKAs!, BOJOPOHAS) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKON
pEmIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYJspHas, HOHHAas, MeTaJlIn4ecKas),
XapakTep Cpeapl B BOJHBIX pacTBOpPaX HEOPTAaHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI YCTaHABIMBATh NPUHAAICKHOCTb HEOPTraHMYECKHX
BEIIECTB 110 UX COCTaBY K ONpPENEIEHHOMY KIlacCy/Tpymme COeTuHeHU (IIPOCThIe BEIIeCTBA
— METaJUIbl 1 HEMETaJIIbl, OKCUIbl, OCHOBAHUS, KUCIOTbHI, aM(pOTEPHbIE TUIPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Nepuoauyeckoro 3akona JI. .
MenzaeneeBa M JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOLIYI0, OOBACHUTEIbHYI0 U
MPOTHOCTUYECKYIO ()YHKIINH;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 mepuonoB Ileproanueckoil cucTeMbl XUMHUYECKUX 3JE€MEHTOB
Jd. W. MenneneeBa, UCHONb3YyS MOHATHS «S-, P-, d-DJICKTPOHHBIE OpOUTAIMY,
«QHEPreTUYECKUEe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHMSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB M HMX COEOUWHEHUW 1o mnepuogaM u rpymnmnaMm llepuoanmueckoil cUCTEMBI
xumuueckux aneMeHToB /. . Menzaeneesa;

c(OPMHPOBAHHOCT, YMEHHMI XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE
TEHETUYECKON CBSI3W MEXJy HEOPraHMYECKHMMH BEIIECTBAMH C IOMOUIbIO YpPaBHEHH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHHUS KIacCU(PUIIMPOBATh XUMUYECKUE PEAKIUH IO Pa3TUYHBIM
npu3HaKaM (YHMCIy M COCTaBy pearvpyrollux BEIIECTB, TEIUIOBOMY 3(pdexTy peaxuuu,
U3MEHEHHMIO CTeNeHel OKHMCIEHHS JJIEMEHTOB, OOpaTUMOCTH peaklHH, Yy4acTUIO
KaTajln3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPABHEHHUS peaKUud pa3IUdHbIX THIIOB,
MOJIHbIE M COKpAalI€HHbIE ypaBHEHUS peaklUil MOHHOrO OOMEHa, yYUThIBas YCJIOBHUS, MPHU
KOTOPBIX 3TH peaKLUy UAYT 1O KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH pEaKIMH, MOATBEPKJIAIOIINE KaueCTBEHHBII
COCTaB pa3jIMYHbIX HEOPraHMYECKHX BEIECTB, PACIIO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTH YMEHUHI pacKkpbIBaTh CYILIHOCTh OKHCIIUTEIbHO-
BOCCTQHOBUTENIbHBIX PpEAKIM MOCPEICTBOM COCTABICHMS 3JIEKTPOHHOrO OanaHca 3THX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKITUN
OT pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUSI XUMUIECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aeiicTBus (nmpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh XWMHUYECKHE TPOIECCHI, JIeKAIUe B
OCHOBE  TMPOMBIIUIEHHOTO  TOJYyYEHHS] CEpPHOM  KHCJIOTHI, aMMHakKa, a TakKxKe
c(hOpPMUPOBAHHOCTh TPEACTABIECHUN 00 OOIIMX HAyYHBIX NPHUHIUINAX U DKOJIOTHUUYECKUX
mpo0IeMax XUMUYECKOTO MMPOU3BOJICTBA;



c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIIEHUS C HCIOJIb30BAHUEM IOHSITHS
«MaccoBasi JI0Ji1 BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUH Ta30B MPH XHUMHUYECKUX
peaKIMsIX, MacChl BEIIeCTBA WM 00BbEMA ra30B M0 U3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO Y (dekTa peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEUIECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTUU;

chOpMHUPOBAHHOCTh YMEHHI COOII0OaTh MpaBUiia MOJIb30BAHUS XUMUYECKON TOCYI0i
u nabopaTopHBIM 000pyIOBaHMEM, a TakXKe IMpaBuiaa OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BHIIIOTHEHHUIO JTA0OPATOPHBIX XUMHUUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBIIOJIHATH XUMHUYECKUNA SKCIIEPUMEHT
(pasznokeHue MEpOKCHUIA BOJOpPOJAa B MPHUCYTCTBUU KaTalau3aTopa, ONpPENCIICHHUE CpPEeIbl
pacTBOpPOB BEUIECTB C IIOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE pa3IMYHBIX
(akTOPOB HA CKOPOCTh XMMHYECKOH pEaKlMH, PeaklUd HOHHOTO OOMEHa, KayeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoOHAT- M XJOPUI-aHUOHBI, Ha KAaTHOH aMMOHUS, peEIICHHE
SKCIIEPUMEHTANBHBIX 3a1a4 Mo TeMaM «Metamasl» U «Hemeramib») B COOTBETCTBHH C
IpaBWIaMHU TEXHUKU OE€30IaCHOCTH IpH OOpallleHuH C BEUIeCTBaMM U JabOpaTOpHBIM
000pyIOBaHUEM, TPEACTABIATh PE3YNIbTaThl XUMHUYECKOTO dKCIEpUMeHTa B (hopme 3ammcu
yYpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil U (OpMYyTUPOBATh BHIBOJBI HA OCHOBE 3THUX
pe3ynbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATH XUMHUECKYIO HH(POPMALIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CpeICTBa MAaccoBOM KOMMYHHUKaluu, VHTEpHET U
JPYTHX);

cOpPMUPOBAHHOCTh YMEHHI COOIMIOJaTh MpaBHJIa IKOJIOTUYECKH II€TIECO00pa3HOTO
MOBEICHUS B OBITY M TPYJOBOM JAEATEIBHOCTU B LIEISAX COXPAHEHMsI CBOETO 3/10pOBbsS U
OKpY)Kalolllel MPHUPOJHOM CpEeIbl, OCO3HAaBaTh OMNACHOCTh BO3JCHCTBUSA HA JKHUBBIE
OpraHu3Mbl OIPEACNIEHHBIX BEUIECTB, NMOHUMAas cMmblca nokaszarens [IJIK, moscHATh Ha
pUMepax CHocoObl yMEHBIIEHUS W MPEAOTBPALEHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHM3M YEJIOBEKa,

U1 00y4aroUIMXcs ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3710POBbsI: YMEHHE PUMEHSATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUIA;

JUIL CJENBbIX W CJIA0OBUIAIIMX OOYYAIOUIMXCS: yYMEHHE MCIIONb30BaTh penbedHo-
TOYEYHYIO cucTteMy 00o3HaueHuil JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHUE
11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKo0H
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl
2.2 Hemeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTAHMUECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




INOYPOYHOE IINTAHUPOBAHHUE
11 KJIIACC

n/n

Tema ypoka

XUMUYECKUH 2JIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYypaIysi aToMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

XUMHNYCCKHX 3JICMCHTOB [[

H. MenneneeBa, ux CBA3b
C COBPEMEHHOU TeopHUeit
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
W3MEHEHHsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U
UX COCTUHEHUH 10
TpyIIaM | ePUoIaM.
3HavyeHue
MEPUOTNIECKOTO 3aKOHA H
CHCTEMBI XHMUYECKHX
anemeHToB J[.1.
MeHieneeBa B pa3BUTHH

HayK{

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

OobopynoBanue

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

CtpoeHue BelecTna.
Xumudeckas CBSI3b, €€

[ITapocTtepxHeBas
MOJIETTh




BH/IbI; MEXaHU3MBbI
o0pa3oBaHMs KOBaJIEHTHOM
cBsi3u. Bogopoanas cBsizb

BanentHOCTS.
DNeKTPOOTPULIATETLHOCTb.
CreleHb OKUCIICHUS.
BemecTBa MoseKynspHOTO
Y HEMOJIEKYIIIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUIOMIHBIE PACTBOPBHI.
MaccoBas 10114 BelecTBa
B pacTBOpE

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COE€IUHEHMH.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus
XUMUYECKUX PEaKluil B
HEOPraHWYeCKOu 1
OpraHU4YeCKON XUMHH.
3aKOH COXpPaHEHUSI MaCChI
BEILIECTB; 3aKOH

Jatuuk
MYTHOCTH
JlaTunk
KHUCJI0pOJia
JlaTunk
YIJIEKHCIIOTO ra3a
Hatuuk pH




COXpaHEHUS U
MIpEeBpALICHHS SHEPTUU
IIPU XUMHUYECKHUX

peaxkuusax
CKopoCTb peaKIui. Cekynaomep
9 OOpaTumbIe peaKIIHH. JATIUK
XUMHUYECKOE PaBHOBECHE TEeMIEPaTyphl
[IpakTuueckas pabora Ne Cexynnomep
10 1. «BnustHrE pa3TuYHBIX JATIUK
(aKkTOpPOB HA CKOPOCTH TEMIIEPATYPHI
XUMHYECKON PEAKIIUN»
DNeKTpoNIuTHYECKast Jaruuk pH
nucconmanusd. Ilogarue o
BOJIOPOJIHOM TTOKa3aTele
11 (pH) pactBopa. Peakuuu
MOHHOI0 0OMeEHa.
I'unponu3 opraHUuecKux u
HEOPTaHMYECKUX BEIIECTB
OKHCIUTENBHO- Hatunk
BOCCTAHOBUTEIIEHBIC TEMIIEPATYPhI
12 peakuuu. [lousarue 06 Jatuuk
ANEKTPOJIU3E PACIIABOB U KHCIIOpo/ia
pacTBOpPOB COJIEH Harunk pH
KonTponbnas padota no
13 pasneny «TeopeTudeckne
OCHOBBI XUMHUW
MerTanbl, uX MOJ0KESHUE JlaTumk
14 B [lepnoamaeckoit TeMITepaTypbl

CUCTEME XUMHUYCCKUX

MOBEPXHOCTHU




anemenToB /l. U. Jaruuk
MenpeneeBa u HaIlpsKEHUs
0COOCHHOCTH CTPOCHHUS
aroMoB. O0mne
¢dusnueckue cBoiicTBa
METAJIOB
JlaTunk
CmiaBbl METAJUIOB. TEeMIIepaTypbl
15 DNEeKTPOXUMUYECKUN P MTOBEPXHOCTHU
HaIpsKEHUH METaJIOB Hatunk
HaIPsHKEHUS
XuUMHUYECKHE CBOMCTBA Jaruuk pH
BAKHEUILIMX METAJJIOB Hatunk
16 (HaTpuii, Kanui, KambIHi, TEMIIEPATYPBI
Mar"uii, amrOMUHUIN) U UX
COEMHEHHI
XUMUYECKHE CBONCTBA JlaTank
17 XpoMa, MEIU U X MarHuTHOM
COCAMHEHUI WHIYKIUU
XHUMUYECKUE CBOKCTBA Jatuuk
18 [IMHKA, JKeJle3a U UX MarHuTHOM
COEAMHEHUI WHIYKIUU
[IpakTuueckas pabora Ne DIIEKTPOHHBIE
2. "Pemienue BECHI
19 JKCIEPUMEHTAITbHBIX Hatuuk pH
3a7a4 1o TeMe
«Mertamnbn»"
20 Hemeramnsl, ux

ITIOJIOKCHHC B




21

22

IIepnonnueckoi cucreme
XUMHUYECKUX 371€MEHTOB [1.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznyeckue CBOMCTBA
HEMETaJUIOB. AJUIOTPOTIHS
HEMETaJUIOB (Ha IpUMepe
KHCJIOPOJIa, CEPHI,
docdopa u yrnepoaa)
XHUMHYECKHE CBOMCTBA
raJIOT€HOB, CEPhI  UX
COETUHEHUN

[TapocTepxHeBas
MOJIKJIb
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XHUMHUYECKHE CBOMCTBA
a3oTa, (hocdopa u ux
COETMHEHUN

Hatuuk pH
JlaTuuk naBieHUS

24

25

26

XHWMHUYECKHE CBOMCTBA
yIJIepoJa, KpEMHUS U UX
COCTUHCHHI
[IpuMeHeHre BaKHEUIINX
HEMETAIIJIOB U UX
COETUHEHUN

O06o061ieHue U
CHCTEeMaTH3alus 3HaHUH
o Teme «HemeTamiem.
Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE

Harunk pH
JlaTuuk naBieHUS




pacyérnl

27

[IpakTrueckas padota No
3. «Pemmenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"Hemertanmmst'"»
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29

30

31

KoHntposnbHas pabota mo
TeMaM «MeTaJuibl» U
«HemeTtauie»

HeOpFaHI/I‘leCKI/Ie n
OpraHn4YCCKHUEC KUCJIOTHI.
HeOpFaHI/I‘leCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

AmdorepHble
HEOPraHUYeCKHe U
OpraHUYEeCcKUe
COEJTUHEHUS.
I'eneTnueckas cBsI3b
HEOPraHUYECKHUX U
OpraHUYECKUX BEIIECTB

Ponp xuMuu B
obecrnieueHUH
9KOJIOTHYECKOM,
SHEPreTUYECKON u
MMHAIIEBOM OE30ITaCHOCTH,
Pa3BUTHU MEIUITUHBI

Harunk pH
JlaTauk maBieHUs

32

[Ipencrasnenus 06 oOmuUx
HAyYHBIX TPHHIIATIAX
MTPOMBIIIIJICHHOTO

Hatuuk pH
JlaTumk naBiIcHUS




MOJYYEHHS] BAXKHENIIUX

BEILIECTB
33 UenoBek B MUpE BEILIECTB 1
Y MaTepHuajioB
34 XUMUA U 3J0POBbE 1
YyeJIOBEeKa
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Pymzutuc I'.E., ®enpaman @.I". Xumus: Opran.xumus: yueo. s 11 k.

obmeoOpasoBar.yupexaeHuii. - M.: [Ipocsemenue, 2016. - 192 c.

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL

1. Marepuansr KUM 8-11 knaccsl.

2. lopoubkuH B.H., bepexxnas A.I'.,Caxnesa T. B., ®eppanesa B.A, Xumus EI'D 11 ki
«Paznen neopranmueckoit xumuny» OO0 «Jlernon» 2017,

3. «HacronbHas kaura yuutens 11 knace» nox penakuueit O.C. 'abpuensn, U.I'.

OcTpoyMoB, kHra B IBYX 4actax, OO0 «poda», 2004

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1.Buneonocobus st mkonbHUKOB@ VideoTutorialsForSchool:
JleMoHCTpalroHHbIE ONbITH 0 XUMHUH 8-11 (Buneodansr CoBpeMeHHbIN T'yMHUNUTAPHBIN
yHHUBepcUTeT T. MockBa.)

2.BUpTyabHAas JIabopaTopus

http://www.virtulab.net/index.php?option=com content&view=category&layout=blog&id=

57&Itemid=108

3.Xumust: 11 k1. 2MeKTPOHHOE MPUIIOKEHUE K YICOHHKY.
4. JlemMoHCTpamoHHbIe onbIThI o Xumun 8-11 (Buneodanst KHIT JleBkuna A.H.)

5. Xumust mpocro https://www.youtube.com/channel/lUCRzZSz5JISTN6Bal64vgVCqg

6. https://acetyl.ru/



https://www.youtube.com/channel/UCRzZSz5JlSfN6Ba164vqVCg
https://acetyl.ru/
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