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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XuUMHUM Ha YpOBHE CcpeAaHero oOuiero o0Opa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENILHOM MPOTpaMMbl CPEAHETO OO0IIEero 00pa30BaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepaqbHOM  TOCYJapCTBEHHOM
obpazoBatenbHOoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus y4eOHOTO
npeaMera «XuMus» B 00pazoBarenbHbIX opranu3anusx Poccuiickoit deneparum,
pean3yIoLUMX OCHOBHBIE 00pa30BaTelbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 10 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
o0miell ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPECTBAMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbable nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3yibTaToB OOydeHUs U TpeOOBaHMHA K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011eo0pa3oBaTeIbHON OpraHU3aliy, SBISAETCS HEOThEMJIEMOW 4YacThl0 UX
oOpasoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIOIIMM JTallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHMSI 3aKOHOB MPHUPOABI, (HOPMHUPOBAHHSI MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBbIO
U IpUpOIHON cpene. Peanmnsyercs xummuueckoe oOpazoBaHuE OOydarolUXCs Ha
YPOBHE CpeJIHEro 00LIEro 00pa3zoBaHus CPECTBAMU YUEOHOTO ITpeAMETa « XUMUS»,
CoJIep)KaHUE M MOCTPOECHHE KOTOPOrO OINPEAENICHbI B MPOrpaMMe IO XHUMHH C
y4€ToM crneun(UK HayKd XUMHM, €€ 3Ha4eHHs B MO3HAHUU MPHUPOAbI U B
MaTepuaIbHON )KM3HU OOILECTBA, a TAKXKE C yYETOM OOLIMX LiEJeH W MPUHLHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHME CHCTEMbI CpPEIHEro OOILIero
obpazoBanus B Poccuiickoit denepanuu.

XUMUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIPaeT ocoOylo poJib B
COBPEMEHHOW IMBWIIM3AIMM, B CO3/laHUM HOBOHM 0a3bl MaTe€pUAIbHOU KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILLUICHUS, B
CO3/1aHUE IIETIOCTHOTO MPEACTaBICHUS 00 OKPYXarolleM MHUpPE KaK O €JUHCTBE
IPUPOJIbI U YelloBeKa, KOoTopoe (HOpMUPYETCSs B XMMHM Ha OCHOBE MOHUMAaHMUs
BEILECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBS3U MEKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMHS CTaja
HEOTHEMJIEMOM YacThI0O MUPOBOI KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
TpyJla W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€Ha Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOWMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B cootBercTBUM ¢ OOHIMMH ITEASIMU M TPUHIMIAMU CPEIHETO OOIIEeTo
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YPOBEHD
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJIKECHUS
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBistomuMu ~ TIpeAMeTa  «XUMHUS»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: cHCTeMa
3HAHUM MO HEOPTaHMYECKOM XUMUHU (C BKIIOUEHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4ecKor XxuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000paswus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YeHHIO Y4ueOHOro wmarepuana u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUW, a TakKKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MIPeICTaBIICHU O CTpOeHUH BenlecTB. CBeieHus1 00 U3ydaeMbIX B Kypce BeIeCTBaX
JAIOTCA B Pa3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTMYECKH AKTUBHBIX
coequHeHud. B Kypce  OpraHM4eckoM  XMMHUU  [OJYyYarOT  pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 001ero oOpa3oBaHUs NEPBOHAYATIBHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUUECKOW PEAKIINH.

[lonx HOBBIM yriaOM 3peHHs B TpeaMere «XuMus» 0a30BOTO YypPOBHSA
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
TEOPETUYECKH Marepuan Hu (PaKTOJIOrMYEeCKHE CBEJAEHUS O BEIeCTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUS» OOYYarOMIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIy0oke TOHSATh HMCTOPUYECKOE W3MEHeHHWe (QYHKIHUA JTOro 3akoHa — OT
obo0maromei 10 00BICHSIONMICH U MPOTHO3UPYIOIIESH.

Envnasg cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSX MIPOTEKaHUs JonoJiHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep KaHMs, UMEIOIUMHU KYJbTYPOJIOTHYECKUA U TPUKIATHON Xapakrep. DTu
3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHH C JPYTMMHU HayKamu,
PacKpbIBAIOT €€ POJib B TO3HABATEILHON U MPAKTUYECKON JIEATEIIbHOCTH Y€JIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATh UHPOPMAIUIO U PUMEHSTH €€ JIJIsl HOTIOJHEHUS 3HAaHUH,
pEelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
1EJIOM COjlep’KaHue y4eOHOro mnpeameTra «XUMHs JIaHHOTO YPOBHSI H3y4EHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Y OOYHAOUTUXCS MUPOBO33PEHYECKON OCHOBBI
JUIsi TIOHUMaHusl (UIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaIbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTAaHUYECKOT0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUHN MTyTEM IKCIIEPUMEHTA
W pElHIeHUus TMPOTUBOPEUYHN MeXJTy HOBBIMH (akKTaMU U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJIOTMYECKUX MpoOeM, a
TakKe Mpo0JeM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTUN U MaTEPHAJIOB.

B rmmane pemeHuss 3aga4  BOCHUTAHMS, PA3BUTHS W COLUAIM3AIUU
OoOy4Yaromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUHU TOJXOMAbl K OINPEIEICHUIO
CONlep)KaHUSI ® TIOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHHe
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATEIIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a M 0o0paboTKu
uH(poOpMaMy, HEOOXOAMMBIX JUIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
HCCIIEIOBATENbCKON JEATEeNIbHOCTH, 3aHMMAIOIIE Ba)XKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke npenogaBaHusi XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeiHEro o0I1ero o0pa3oBaHus, NPy ONPeIeTICHUN
COJIEpKAaTENIbHOM XapaKTepUCTUKU LEeJed HU3YUYeHHs] MpelIMeTa HalpaBiICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTU TPAAUIIMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOM HAyKH KaK O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUECKOMN
JIEATEIbHOCTH YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUS TAaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YeHUS
MpeIMETa SBJISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMU LIESIMH HM3YyYEHHs NpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMHpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KII0YeBble MOHATHUS, (PyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHUE U IIOHMMAaHUE CYLIHOCTH JOCTYIIHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX
pPa3BUTHUA U CTAHOBIICHUS;

e (opMUpOBaHME U PA3BUTHUE MPENCTABICHUI O HAYYHBIX METOJaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIUN, HEOOXOUMBIX JJIs IPUOOPETEHUS yMEHUH
OpPHEHTUPOBAThCA B MHUPE BEIIECTB M XMMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTA, COOJIOJECHUEM IpaBUII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsany ¢ atuMm, copepkarenbHas XapaKTEepUCTHKA LEJIEH U 3a0a4 U3y4YEHUs
IIpeaMeTa B IPOrpaMMe 0 XMMHUM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU IPHUOPUTETAMU B CUCTEME CpeAHero obiiero odpa3oBanusa. CeroaHs B
MPEernoJaBaHK XUMUU B OOJIbLIEH CTENeHH OTAAETCS NPENOUYTEHHE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIMYCKHHUKa 0011e00pa30oBaTebHOM OpraHU3aliy, BIAJCIOIIEr0o HE HabopoM
3HaHUHM, a (QYHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHSIMU
AKTUBHOTO IOJYyYE€HUS 3HAHUM U PUMEHEHUS UX B PEAIBHOW KU3HU JIJIS1 PELIECHUS
MIPAKTUYECKUX 3a/1a4.

B ¢Bs13u ¢ 3TUM NpH U3y4YEHHUHU ITpeaMeTa « XUMHUsD JOMUHUPYIOLIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJU U 33/1a4U, KakK:

ajantanus 00y4arolMXcsl K YCIOBHMSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATUIO IPAMOTHBIX
pelIeHNN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U HUX
IIPUMEHEHUEM;

dopMupoBaHHEe y OOyYaroOMXCsl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE Ul PA3IMYHBIX BHUIOB
JESATENIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHajdu3a U o0paboTku MH(pOpMaluy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUS OMBITA IEATETbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XHWMHM, & TAKXKE JUIsl OLECHKH C MO3ULHNA DKOJOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPraHU3M
YeJI0BEKA U IPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIbHO TIPUOOpPETaTh HOBEIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KU3HCHHBIMH TOTPEOHOCTSMH, MCTIOIB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHUHU VIS TTOMCKA M aHaIn3a YIeOHOU |
HAYYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIFO1aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUUW XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ Ba)XKHOW pOJIM B PEIICHWH TI00aTbHBIX MpOOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTrO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydebHoMm mmanHe cpemHero oO0miero oOpa3oBaHUS TMPEaMET «XUMUS
0a30BOT0 YpOBHS BXOJHT B COCTaB IpeaMeTHOU obnactu «EcTecTBeHHO-HAYUYHBIC
MIPEIMETED).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmero oopa3zoBaHus, coctaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COIAEPKXAHUE OBYUYEHUA
11 KVIACC
OBIIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0OCHOBbI XUMHMH

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAA
000JI0uKa. DHEpPreTH4ecKre ypoBHH, MOIypOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAeNeHus] IEKTPOHOB MO OpOUTaiIsiM B aroMax
AJIEMEHTOB MEPBIX YETHIPEX NEPUOJOB. DINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepnognueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb NEpUOAUYECKOrO 3aKkoHa WM Ilepmonnyeckoil CUCTEMBI
xuMuueckux aneMeHToB J[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOWCTB XWUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BELIECTB IO TpPyINaM M MepUoaMm.
3Ha4YeHHE MTEPUOIUYECKOIO 3aKOHA B PA3BUTHUU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKassh CBsI3b. BHIBI XUMHYECKOW CBS3HU
(koBaJIeHTHasl HEMOJSIpHAas W MOJISIpHAsl, MOHHAs, MeTaJinyeckas). MeXaHU3Mbl
o0pa3oBaHHs KOBAJICHTHOM XHMMHUYECKOW CBA3M (OOMEHHBIA U  JIOHOPHO-
aKUenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DIEKTPOOTPULIATETBLHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHUS.  3aKOH
ITIOCTOSTHCTBA COCTaBa BEIIECTBA. |HIbl KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

Ilonatne o aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10715 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HEeTHMYeCKas CBA3b HEOPIaHUYECKHX BEILECTB,
IIPUHAUICKAIIUX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuus.  Kiaccudukanus  XMMHUYECKMX — peakuuid B
HEOPraHUYECKOW U OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPALIEHNS JHEPTUHN TP XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3nyHbIX (hakTopoB. OOpaTuMble
peakiuu. XuMHYECKOe paBHOBecue. DakTOpbl, BIHSIOIINE HA COCTOSIHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle Ilarense.

OnekTponutnyeckas auccouuanus. CuibHbIe U c1adbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCJas, HEUTpaabHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUIN:
neMoHcTpanus Tabnun «llepuonnueckas cuctema xumudeckux snementon 1. U.
MeHnneneeBay, U3ydeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOII0JEeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3ioKeHUE NEPOKCUIA
BOJIOPOJA B PUCYTCTBUM KaTAJIN3aTOPA, ONPEACIIEHUE CPEABI PACTBOPOB BEILLECTB C
MOMOIIBIO YHUBEPCAIIBHOTO UHAMKATOPA, PEAKIIMM MOHHOTO OOMEHa), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX peakuuid, B TOM YHCIIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAas JOJIS
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxxenue HemeraiuioB B Ileproamyeckor  cucrteme
xumuuyeckux snemeHtoB JI. M. MeHneneeBa U 0OCOOCHHOCTH CTPOCHHUSI aTOMOB.
®dusnyuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHST HEMETAUIoB (HAa MpUMEpe
KHCJIOPOJIa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbocdhopa, yriepoga U KpeMHHS)) U HMX  COEAMHEHUNM  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUI).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertanmnel. [lonoxenne meraiuioB B [lepuomndeckoi cucrteMe XMMHUYECKHUX
sanemenToB . . MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000J0UEK
atoMoB MeTtauioB. O0mue guznueckue cBoiicTBa MeTamuioB. CIilaBbl METaJJIOB.
DNEKTPOXUMHUUYECKUI P/ HAMIPSKEHU METAJIOB.

XHWUMHUYECKHE CBOMCTBA BAKHEHITUX METAJLIOB (HATPHUM, KU, KaJIbIIHi,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHUM.

OOmue crnocoObl nomyyeHus: MetamuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YYEHHS] BEIIECTB M HUX MPEBPAILCHUIN:
M3YUEHHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», OOpa3lloB HEMETAJIJIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/a4, HAOJIOJCHUE M OMUCAHUE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCICTBUE TUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IeJ04Yel, KaYeCTBEHHbIE pEeaKIIMU Ha KATHOHBI METAJJIOB).

PacuétHnrle 3amaun.

Pacuétpl Macchl BemiecTBa Wi 00bEMa ra3oB MO MU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIH OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEILECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHM MeAULMHBL. [IoHSATHE O HAyYHBIX METOAAX IMO3HAHUA
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJIy4YE€HUsl BAXKHEUIINX BEILLIECTB.

YenoBek B MHUPE BEHIECTB M MAaTEPUANOB: BaXHEHIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MAaTE€pHUAIbl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl s JIEKTPOHUKHA, HAHOMATEpHUallbl, OPraHUYECKUE U MHUHEpPAIbHBIE
yaoOpeHus.

XuMUSL U 3I0pPOBbE YEJIOBEKA: NPABUJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiIa 0€30MaCHOT0 UCIOJIb30BAHUS IPeNapaToB ObITOBOM XUMHH B
MTOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H MOpU  HU3yYyeHUHM oOumed
HEOpPraHUYeCKOW XUMHUHU B 11 Kiacce OCyIIEeCTBISAETCS 4epe3 MCHOJIb30BAHUE KAK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHA, TaK ¥ TOHSATUH, SBISTFOITUXCS
CHUCTEMHBIMH JUUISI OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCUPUKalUsg, MEePUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

dusuka: MaTepus, SJHEPrUsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHHE BEUIECTBA, (DU3MUECKUE BEIIMYMHBI U €IUHULBI X
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHusM, 9KocucTema, Ouocdepa, MaKpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpraHU3Me.

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAEMbI€, TOIUIUBO,
pecypchl.

TexHonorus: XMMHUUYECKasi MPOMBILUIEHHOCTb, METAJLIYPIrUs, IPOU3BOACTBO
CTPOUTENIBHBIX MAaTEpPUATIOB, CEJIbCKOXO3SIMCTBEHHOE NPOU3BOACTBO, IHUIIEBAS
IPOMBIIUIEHHOCTh,  (papMalleBTHYECKasi  MPOMBILUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS POMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS MIpOrpaMM CpeiHero o0Imero o0pa3oBaHus (JMYHOCTHBIM,
METanpeaMETHBIM M IpeaMeTHbIM). HayuHo-meToanueckoll OCHOBOM 1St
pa3paboOTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTpaMM CpPETHEro OOIIEero
00pa30BaHUs ABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUUECKUX TPaauIuil 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIHMM LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUSA HKOJIOTMUYECKOM KYJIbTYpPhl U CLIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XHUMHsSD» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJAEHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
O0yJaroIITIXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMeTa «XUMHUS»  OTpa)karoT
Cc()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aliy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOpPMax M NPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOI TBOPYECKOM A€ATEIbHOCTH MPHU CO3AAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATENbHBIX 33124, BBIMOJTHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIlIeUI0
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUS K TpOIECCYy TBOpPUECTBA B 00JacCTH TEOPHUH U IMPAKTUYECKOTO
MIPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, UYTO JOCTHKECHHS HAYKH €CTh pPE3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpECA U TI03HABATEIIBHBIX MOTUBOB B ITOJIyYEHHUH U ITOCIEAYIOIIEM AaHAIIN3E
nH(OPMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 IOBEACHMUS;

CHOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBSI3aHHBIEC C XUMUUYECKUMH SIBJICHUSIMU, U
IIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE WU TOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE IMOCIEACTBUN 3ITUX
MIOCTYTIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3J0pOBOro U 0Oe3omacHOro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DHM3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJIIoICHUsT TIpaBWJI 0€30MacHOr0 oOpalleHHuss C BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM NEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH TNPAaBWI HHJIWBHUAYAJIbHOTO M  KOJUIEKTHUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS MOCHEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOiaeHus
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM MW  JAPYIMX BHIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PpEIICHWHM MPAKTUYECKUX 3a]ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



HHTEpeca K MPAKTHYECKOMY M3Yy4YeHHUIO0 Mpodeccuii pa3aInyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBXXEHUS K TPYAY, JIIOJAM TPY/JIa U pe3yabTaraM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUU, HUHTEPECOB H
noTpeOHOCTEM 0011IeCTBAa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

AKOJIOTHYECKH II€J€CO00Pa3HOr0 OTHOIIEHHUS K MPUPOAC, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3eMIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEb;

OCO3HAHUA HEOOXOJWMOCTH HCIOJb30BAHUSA JOCTWKEHUU XUMHUHU JJIs
pELICHUST BOMPOCOB PallMOHAIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMbIX JEHCTBUM U IPEAOTBPAIATh UX;

HaJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBIILICHUS, YKOJOTMYECKON KYIbTYPHI,
OTbITa NESATENbHOCTH AKOJIOTUYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MPaKkTHKE, CIIOCOOHOCTM H YMEHHS AaKTHBHO TIPOTHBOCTOSTH HIACOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHelUUKA XUMHU KakK HayKd, OCO3HaHuUS €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MMO3HAHUU TPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPOoOJIeM COXpaHCHHS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  O0COOOM 3HAYMMOCTH XUMHUHU JJISI  COBPEMEHHOM
IUBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABICHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3pl MaTepuadbHOM KYJIbTYPBI, PEIICHUHW TJIOOAJIBHBIX IMPOOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUIEBON U
AKOJIOTUUECKON O€30MacHOCTH, B Pa3BUTHM MEIUILIMHBI, OOECIEUECHUH YCIOBUI
YCIEUIHOTO TPY/1a U HKOJOTUYECKU KOM(POPTHOM KUZHU KAXKOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MMO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJiyyaeMble 3HaHUS IS aHAIN3a U OOBSICHEHUSI SIBJICHUN OKPY KAIOIIEero Mupa u



MIPOUCXOMSIINX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIUXCSI JAHHBIX C LEIbI0 MOTYyUYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHMHUYECKUE 3HAHUS IS
pelIeHHs MPO0OJIeM B pealbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON NESITENbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOM

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS yUE€OHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeHEro 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbIE 1 (OPMUPOBAHWS ~ MHUPOBO33PEHUS  OOYJAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TIOHSITHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAay4YHOH KapTUHBI MHUpAa U CHelu(UKy METOJO0B TMO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBICHHE,
MpoIece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHe);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (TO3HABATENIbHBIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
I'PaMOTHOCTH U COIIMATIbHON KOMITETEHIINH 00YYaroInXCs;
CHOCOOHOCTb oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE Y4YEOHbIE
JICUCTBHUS B II03HABATEILHON U COLUAIBHOM ITPAKTUKE.

MeranpenMeTHble pe3yabTaThl OTPa)XKarOT OBJAJAEHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMHU
NEUCTBUSIMHA.

Osianenue YHHBeEpPCAIbHBIMHA y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJoruvyeckKue aeMcTBUsI:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalM3UpoOBaThb  IMpoOliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENN JACSITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX
JNOCTUKEHHUSL, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTHU C ITIOCTABICHHBIMU LICISIMU;

UCIIOJIB30BATh IPU OCBOCHHUM 3HAHUM IPUEMBI JIOTUYECKOIO MBILLICHUS —
BBIJIEJATh XAPAKTEPHbIE NPU3HAKU TMOHATUN M YCTAHABJIMBATHh MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U
SIBJICHUH;

BBHIOMpAaTh OCHOBAaHUSA M KPUTEPUHU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIIUN;

YCTaHaBIMBAaTh [PUYUHHO-CIEACTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M IPOTUBOPEUHS. B pPacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUECHUS;

IIPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPE0OPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HAK (CUMBOJI) JIEMEHTA, XUMUYecKas (popMylia, ypaBHEHHE XUMUYECKON peakuu
— IpU pelIeHUU y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHII.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIUpOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ui (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMU CAMOCTOSITEILHOTO IJITAHUPOBAHUS M  IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0OM
npolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XHUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TMOUCKE U
orbope wuHPOpPMAIIMKU, HEOOXOAUMON JJis BBITIOJHEHUS Y4YeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYYHBIN A3BbIK B KAYECTBE CPEJICTBA IPU padOTE C XUMHUYECKOU
uHbopMaluel: MPUMEHITh MEXIIpeAMeTHble ((pu3uueckrue M MaTeMaTUYeCKue)
3HaKHU U CUMBOJIBI, (pOpMyIIbl, aOOpEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJIATHOCTH.

OBgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TeMbI B X0Ji€ AMAJIora W/ Uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a]a4H;

BBICTyNIaTh C TpPE3EHTAalMeil pe3yJbTaTOB IO3HABATEIBHOM JAESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, pealM3aluy y4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I1O3HABATENIbHYIO
JEeATENbHOCTh, ONpenessis €€ Uenu M 3aJadd, KOHTPOJUPOBAaTh M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBAaTh MPEIaraéMbplii  alrOpUTM JAEWCTBUH TIpHU
BBINIOJIHEHUH YYEOHBIX M UCCIEeNOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemeHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHalIn3a u
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KIIACC

[IpenMeTHble pe3yJbTaThl OCBOECHHS Kypca «OOIas M HeopraHudeckas
XUMUSD OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUHU B IO3HAHUU SIBJICHUWA TPUPOIBI,



B (opMHpOBaHMM MBIIUIEHUS W KyJIbTYpPbl JHUYHOCTH, €€ (PyHKIHOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs MPAKTUYECKUX 3a/1ad U 3KOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON CpeIE;

BJIAJICHAE  CHUCTEMOM  XMMHYECKHMX  3HAHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralOUIie TMOHATUS (XUMHUYECKHM 3J€MeHT, aToM, H30Tol, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENEHDh OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAsI, METAJUIMYECKas, BOJOPOIHAS ), KpUCTAJUIMYECKas PelIETKa,
THANBl XUMHUYECKUX  PEAKLUUH, PaCTBOP, DJIEKTPOJUTHI,  HEIIEKTPOJIMTHI,
IEKTPOJIUTHYECKAsT JUCCOLMALNS, OKHUCIHUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peakuuu, XUMHUYECKOE PAaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON aucconuannu, nepuonnuecknii 3akon [[. M. Menneneesa,
3aKOH COXPAaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALLECHUSA dHEPIUU
OpU XMMHYECKUX pPEaKUUsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XHMHUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOIMUYECKHE CBEACHHS O CBOMICTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM HCIOIb30BaHUH BaKHEUIINX HEOPTaHUYECKUX
BELIECTB B OBITY U MPAKTUYECKON JEATENILHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNUN HEOPTaHUYECKHUX BEILECTB U UX IPEBPALICHUM;

c()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMH XMMHMUYECKMX  peaKIui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId TIa3, YIVIEKUCIBIA Ta3, aMMHUaK, rali€Has
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMIA, IUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPENEIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS
XUMUAYECKUX DJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJE€HTHAas, MOHHAs, METAIUINYECKAsl, BOJOPOJHAs) B COCAMHEHUAX, THII
KPUCTAJUIMYECKON PpEeHIETKM KOHKPETHOTO BEILECTBA (ATOMHAsl, MOJIEKYJsSIpHasi,
WOHHAs!, METAJUIMYECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB [0 HX COCTaBY K ONpPEIEIEHHOMY Kiaccy/Tpymime
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPhIBaTh CMBICI MEPUOIUUYECKOT0 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;



chOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, uCMnoiab3ysi MOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XMMHMYECKUX 3JIEMEHTOB M UX COCAWHEHUU IO MEPUOJAM U
rpynmnam [lepuoaudeckoi cucTemMbl XuMHUYECKUX 3y1ieMeHToB JI. 1. Menneneesa;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3IMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXIY HEOPraHHMYECKUMU
BEILIECTBAMH C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(UIIMPOBATH XMUMHUYECKHE PEAKIIUU T10
pa3IUYHBIM TpU3HAKaM (YUCIYy W COCTaBY pPEArupyrolIUX BEIECTB, TEILIOBOMY
s PexTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiuy, y4acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISTh YpPaBHEHUS pPEaKIUN pa3IuyHbIX
TUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPAaBHEHUS pEeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIA;

chOpMHUPOBAHHOCTh yYMEHUN MPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaClO3HABAaTh
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHMM  PACKphIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OajaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakiuy OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUYECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3jeicTsus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XHUMHUYECKUE IPOIIECCHI,
JeXKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHUS CEPHOM KUCIOThI, aMMHUaKa, a
Takke CQOPMUPOBAHHOCTh MPEJCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCIEHUS C HCIIOJIb30BAHUEM
MOHATHUS «MaCcCOBas JI0JIS BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHHI Ta30B MPHU
XUMHUYECKUX PEaKIMsIX, MacChl BellecTBa WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCe€ WJIM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHECHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUIa MOJIb30BAHUS XUMHUYECKOM
MOCy/I0M U JTa0OpaTOpHBIM O0OpPYJAOBaHUMEM, a TaKXKe IpaBUjiia OOpaIleHHUS C



BEII[ECTBAMHU B COOTBETCTBUM C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IIJIJAHUPOBATh M BBIMIOJHATH XUMHUYECKUU
AKCHEPUMEHT (pa3fioKEeHUE MEepOKCHAa BOAOpPOJa B MPUCYTCTBUU KaTalau3aTopa,
OMpENIeNICHHE Cpelbl PACTBOPOB BEIIECTB C MOMOILIBID YHUBEPCAIBHOTO
WHMKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON pEaKIuu,
peaklud MOHHOrO OOMEHA, KAayeCTBEHHbIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTATBHBIX 3a7a4 IO
temam «Metamb»y U «HeMeramnae») B COOTBETCTBHM C MpPaBHIIAMH TEXHHUKU
0€30MacHOCTH TIPU OOpAIlEeHUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OpYAOBAHHUEM,
MPEACTABIATh PE3YJbTAaThl XMUMHYECKOIO0 DJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIMil U POpMYITUPOBATH BHIBOABI HA OCHOBE 3THX
pE3yIbTaTOB;

chOpMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, 0OCO3HABAThH
OMAacCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIECTB, TOHUMAS
cvbpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObl yMEHBIICHUS H
MPEAOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB M
XUMHYECKUX SBJICHUM;

JUISL CIENbIX M ClHa0OBUIAIIMX OOyYaroluuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposBbie)
Ne i/m KonrpoJsbnsie | IIpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHUH
Crpoenue atoMoB. [lepuonnyeckuil 3aKo0H
1.1 u [lepuoanueckas cucreMma XUMHYECKUX 3
anemenToB 1. 1. Menneneepa
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 MeTtanast 1
2.2 Hewmeramis 1 1
)3 CBs13b HEOPTAHMUECKUX U OPTaHUYECKHIX ’
) BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
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IHOYPOYHOE IIJTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
e padoThl

JlaTa
HU3yYeHUSs

DJIeKTPOHHBbIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

XUMUYECKUH 37IEMEHT. ATOM.
DJeKTpoHHAs! KOH(UTYpaLKsl aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKHUX 3aeMeHToB /I, H.
Menneneesa, ux CBsi3b C COBPEMEHHOMU
TEOPHUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COCAUHEHUI
10 rpymnnam u nepuogam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHH HAyKH

CTpOCHI/IC BelecTBa. XMMHUYecKas CBA3b,
eé BHUObI; MCXaHHU3MbI O6p330BaHI/I5[
KOBaJICHTHOM CBS3H. BOI[OpO)IHaH CBA3b

BanleHTHOCTB. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenn okucieHus. BemniecTsa
MOJICKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilousarue o AUCTICPCHBIX CUCTCMAX.




VicTUHHBIC ¥ KOJUTOUHBIC PACTBOPEI.
MaccoBas J10J1s1 BEIIECTBa B pacTBOpE

Knaccugukanus u HoMeHKIaTypa
HEOPTaHUYECKUX COCTUHCHUIA.
['eHeTHYECKast CBSA3b HEOPTaHMUSCKUX
BEIIIECTB, Pa3JINYHBIX KJIACCOB

Knaccugukaius XuMHIecKuX peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKIUAX

CkopocTb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECUE

10

[TpakTtuueckas pabora Ne 1. «Biousiaue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUUYECKON pEeaKIun»

11

DIEeKTpONUTHYECKAS TUCCOIHAIIHS.
[Tonsitue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHOTO 0OMEHa.
['uaponn3 opraHuyecKux u
HEOPraHUYECKUX BELIECTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [TonsiTe 06 3meKTpoH3e
pacIyiaBoB U pacTBOPOB COJIEi

13

KoHnTtponbHas paboTta mo pasaery
«TeopeTnyeckrie OCHOBBI XUMHUU»

14

Mertauibl, X MOJIOKEHHUE B
ITeproanyecKoil CUCTEME XMMUYECKUX




anemenToB JI. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHe
buznyeckue cBOCTBa METAIIIOB

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METAJIOB

16

XUMHUYECKHE CBOUCTBA BaKHEHUIIINX
METaJUIOB (HATpHUH, Kadui, KaabIu,
MarHuy, aJIIOMUHUN) U KX COCAMHEHUIN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COE€IMHEHUN

18

XHMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEeIMHEHUN

19

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 IO TEME
«Mertamapy»"

20

HeMeTaJ'IJ'II)I, HUX IIOJIOKCHHUC B
[Tepuoanyeckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Du3nYeCKre CBOKMCTBA HEMETAILIOB.
AJTOTpONIUS HEMETAUIOB (Ha IpUMeEpe
KHCIIOPOJa, cepbl, hocdopa u yriaeposia)

22

XHUMHUYECKUE CBOMCTBA IAJION€HOB, CEPhI U
HUX COeIUHEHUN

23

XuMHUecKue cBOMCTBa a30Ta, Gpocopa u
HUX COeJUHEHUN

24

XHUMHUYECKUE CBOMCTBA yTiIepo/ia, KpEMHUS
U UX COCTUHEHUHN




25

[IpruMmeHeHre BaKHENUIIUX HEMETAVIOB M X
COeIUHEHUN

26

O06006111eHNE U cCUCTEMAaTHU3aIMsl 3HAHUH 110
TeMme «HemeTtanmney. Beranciaenus mo
ypaBHCHI/IHM XUMHNYCCKUX pCaKHI/II)’I nu
TepMOXHMquCKHe paC'-IéTI)I

27

[TpakTuyeckas padora Ne 3. «Pemenne
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtaist"»

28

KonrponbHas pabora no remam
«Metamey u «HemeTamisn)

29

HCOPFaHI/ILIeCKI/Ie H OPraHU4YCCKUC
KHUCJIOTHI. HeOpraHI/I‘leCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

30

AM@oTepHbIe HEOpraHUYECKHe U
oprannueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHX U OPTaHUYECKUX
BEIIIECTB

31

Posib xumuu B obecrieyeHuu
AKOJIOTMYECKOM, SJHEPTETUYECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEAUIIMHBI

32

[TpencraBienust 06 00X HAyUYHBIX
MPUHLIMIIAX POMBIIIIEHHOTO MOIy4YEeHUS
Ba)XKHEUIIINX BEIIECTB

33

Yenosek B MHPEC BCHICCTB U MAaTCpHUAIIOB

34

XuMus u 3J0POBBEC YCIOBCKA




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus / I'abpuensia O.C., OctpoymoB N.T"., CnagkoB C.A., AKIIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBerienre»

METOANYECKHUE MATEPUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

http://gotourl.ru/10730

http://gotourl.ru/10731

http://gotourl.ru/10733

http://gotourl.ru/10735

http://gotourl.ru/10740

http://gotourl.ru/10755

http://gotourl.ru/10762

http://gotourl.ru/10764

http://gotourl.ru/107
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