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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 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuon 10 2025 roga» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBIIIM
koHnentyanbHbie ToyiokeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJEpKaHUs, pe3ylbTaToB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKkKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHs», COJIEpKAaHUE M IOCTPOCHHE KOTOPOro OIpPEACIIEHBI B
nporpaMmMe N0 XMMHUU C Y4E€TOM CHEUU(PUKA HAyKAd XUMUHU, €€ 3HAYCHUS B
NMO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eJedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit @eneparum.

XUMHsL KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEJCTABICHUS 00 OKpYXaroIleM MHUpe KaK O €IMHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUsS CTajna
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKON XMMHUH (C BKIIOYEHHWEM 3HaHUM U3 00Ileld XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEaKLUU.

[lon HOBBIM yrjaoM 3peHUss B IpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,
riy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3aKoHa — OT



o0o0m1aromIel 10 0OBICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMHU COJEP)KAHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKHI W MPHUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHLHON W MPAKTHUUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTUYECKUX MPUIIOKEHHH XMUMHH, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIMUBATh HUHGOPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS HHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENBCKUX 3a/1a4d. B 1enom coaepkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYaIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI Il MOHUMAaHMS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUW MyTEM OSKCHEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (haKTaMHM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM LIEJSIMH W3Y4YEHHUS MpEeaMeETa



«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMUpOBaHWE CHCTEMBl XHMHUYECKMX 3HAHMM KaK  Ba)KHEHIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTuM, conepkaTeslbHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4CHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHUCTEME CpeaHero obmiero odpazoBanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHWUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcO0aMU U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHUS 3HAHUN U NMPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMera «XHMHsD JIOMUHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKHUE LIENU U 33]1a4UH, KaK:

ajanTaius 00y4arolUXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEUIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHue y O0OydYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE



3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUWE Yy OOydaromuxcsi YOEXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
pPaMOHAIBHOTO MPUPOIONOJIb30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TNPUHIATHS TPAMOTHBIX pEIICHUNA B
CUTYaLIHUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHOM maHe cpenHero ooOimero oOpa3oBaHMs MPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeAMETHOI obsactu «EcTecTBeHHO-HayUYHbIE
IPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oOiiero oopazoBanusi, coctaisieT 68 yacoB: B 10 kiacce — 38 yacoB (2
yaca B HeJIeJIt0 BO BTOpoM noiryroaunu), B 11 kimacce — 30 yacos (2 vaca B Heelto
B IIEPBOM IOJIyTO/IUH).



COJEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHN dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[leprognuecknil 3akoH U Ilepuoanyeckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
J.A. MenneneeBa. CBs3b NEpUOAUYECKOTO 3aKoHA U Ileproaudeckoil CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepUOAaM.
3Ha4YEHHE MTEPUOJTUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMUYECKas CBsA3b. BUABl XUMHUYECKOH CBS3H
(koBaJIeHTHasi HEMOJSpHAas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BalleHTHOCTh. DIIEKTpOOTPULATENBHOCTb.
Crenenb okuciieHrs. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMUYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTe o aucnepcHeIX cucrteMax. VICTHHHBIE M KOJUIOMIHBIE PAacCTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknarypa
HEOPTraHWYECKUX BEIIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAAIEKAIIMX K PA3IMYHBIM KJIACCAM.

Xumuueckass — peakuus. Knmaccudukanuss XMMHYECKHMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU TPU XUMUYECKUX PEAKIIUAX.

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

Dnextponutnyeckas nuccormanus. CrbHbIC U cadbie daeKTpoduThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCIIasA, HEUTpaslbHasl, IEI0YHAas.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.



DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
neMoHcTpanus Tabmui  «lleproguueckass cuUcTeMa XUMHUYECKHX DJIEMEHTOB
J.W. MenpaeneeBay, n3ydeHue MOJICNICH KPUCTAUIMUECKUX PEIIETOK, HAOII0eHNE
U ONHUCAaHUE JEMOHCTPALIMOHHBIX U JIaDOPATOPHBIX OMbBITOB (Pa3yIOkKEHUE
MEPOKCUJAa BOJOpPOJAa B MNPUCYTCTBUU KATaau3aTopa, OIPEICIICHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIMM HOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUYECKONW paboThl «BiusHUE pa3IMUHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKLIAW.

Pacuétnpie 3agaun.

PacuéTel 1O ypaBHEHMSIM XHMHYECKMX pEaKUUd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHUS «MACCOBAas
JI0JIS BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux aneMeHToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS ATOMOB.
dusnueckre CBOWCTBa HEMETAUIOB. AJIOTPONHUS HEMETalIoB (Ha HpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHS)) U HMX  COEAMHEHUM  (OKCHIOB,
KHCJIOPOJICO/IEPKALMX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IpuMeHEHNE Ba)KHENIIINX HEMETAIIIOB U KX COCUHEHHUI.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHHMS JIEKTPOHHBIX O0O0JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetaioB. [IpuMmeHeHne meTamwioB B ObITY H
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
U3ydeHue KoyuieKuun «MeTamisl U CIUIaBb, OOpa3lOB HEMETAJIOB, pEIIEeHUE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUSA C pacTBOpaMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WiM O00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) 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 PEAKIUH.

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

UYennoBek B MHpE BEIIECTB M MATEpUAIOB: BAKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl ISl 3JIEKTPOHUKH, HaHOMAaTepHalbl, OPraHUYECKUE U MUHEpaJIbHbIC
yA0OpeHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuszamuss  MeXOpeaIMETHBIX  CBsi3ed Mpu  HM3yyeHUM oOwmed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbIM (DaKT, rumores3a, 3aKoH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE, SBIICHHUE.

®dusznka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTHUECKUI YPOBEHb, BEIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUMHULIBI UX
U3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MuHepasnbl, TOpHbIE MOPO/bI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHYECKasi NMPOMBIIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, NPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
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 ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakAaHCKOW HJICHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

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

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMera «XHUMHs» JOCTUTAaOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

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

MPEACTABICHUSI O COLUMAIbHBIX HOPMax M MpaBUJIAX MEKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TMpPU CO3JaHHUU



y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMIHBIX BUIOB YI€OHOU ACITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3ybTaT
JUTNTEIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIEAYIOLIEM
aHanu3e MHQOpMalUU O MEPEJOBBIX TOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOto/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOTr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JAPYrHMX BHJIAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYeHHUI0 MPodeccuil pa3IudHoOro pojia, B TOM



YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJTbHONW TpacKTOPUH
oOpa3oBanus, Oyaymiedi mpodeccun M peasm3aruid COOCTBEHHBIX IKHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1IETIECO0OPA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIC;

NOHUMAHUsI TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHX MpoOsIeM, BIUSHUSA
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO PHUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOTHON cpesie, YMEHHsSI TMPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMH B TO3HABaTEJIbHOW, KOMMYHHMKATUBHOM M COIMAIbHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKH;

MOHUMAHUSl CHNeNM(PUKM XUMHUM KaK HayKd, OCO3HaHUS €€ poJld B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOM, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JIESITEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMblE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TMOHATHS, OTPAKAIOITUE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTusl, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pETyJIATUBHBIE), oOecreunBaroIme (dbopmupoBaHue GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COITMATBHOM KOMIETSHIIMN 00yUYaroInXCs;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aHMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SBIICHUSIMH,

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS JJIsl BBISBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIUpOBATH IS U 33/1a4d UCCIICIOBAHUS, UCTIOIB30BaTh MOCTABJICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATENIbCKOM W MPOEKTHOU
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX UWHopMammu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bl MPU TOUCKE U
orObope wuHpOpMaNKK, HEOOXONUMOW [JI1 BBIIOJHEHHS yYeOHBIX 3ajad



OIpENENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HMCHOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeACTBa MNpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYpPHI, HOMEHKIIATYPY:;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISTHOCTH.

OgJlaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCUHU,  BBICKa3bIBaTh  HJAEH, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTAMEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoeKkTa u (hopMyJIupoBaTh BbIBOIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBi1ajeHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMH 1eHCTBUSIMH:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO I10O3HABATEIbHYIO
NeATEIbHOCTh, Ompenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
b deKTUBHBIN Ccroco0 MX peneHus ¢ y4ETOM TOJydYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHuveckas
XAMUSD) OTPAXkKaKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIICHUS MPAKTUUECKUX 3a/1a4



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

BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHMWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aTom, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XMMUYECKasl CBA3b
(KOoBaJIGHTHAs!, HOHHAs, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEIIETKA,
TANBI ~XUMHWYECKUX PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAST JAUCCOLMALINASL, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUnuy, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA DHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€3011aCHOM UCIOJIb30BaHUU BaXKHEHIINX HEOPTraHUYECKHUX
BEUIECTB B OBITY U IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAaHNUN HEOPIaHWYECKUX BEIIECTB U UX IIPEBPAILCHUN;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKLUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Tra3, YIVIEKMCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJIHASA) B COCMHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
VOHHAsl, METAJUIMYECKAs ), XapakTep Cpebl B BOJAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAEIEHHOMY Kiaccy/TpyIie
COEIMHEHU (ITPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCU/IbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUN PpaCKpbIBaTh CMBICI IMEPUOJMYECKOrO0 3aKOHA
JAN. MenneneeBa W JEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSCHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJICKTPOHHOE CTPOCHHUE



aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XxuMudeckux sjemeHntoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX DJIEMEHTOB M MX COCAUHEHUN
mo mepuojgaM W rpynmaM [leprogudeckoil CUCTEMBbI XHMHUYECKHX 3JIEMEHTOB
JI.1. Menneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHE CBOICTBA HEOPTraHMYECKHX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOJITBEPXKJATh CYIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XMUMHYECKHUE PEAKLUU IO
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakiiy, yYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT JIO KOHIIA,;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH PEAKIMH, MOATBEPIKIAIONINE
KauyeCTBEHHBIA COCTAaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PAaclO3HABATh
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

cOPMUPOBAHHOCTh YMEHHMHM PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKkiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuu Jle larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEepH30BaTh XWMHUYECKHE TPOIIECCHI,
JieKallue B OCHOBE MPOMBINIJIEHHOTO TOJYYeHHS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIUX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYHCIICHUS C HCIIOJIb30BAHUEM
MIOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUH Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJI0OM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpaIeHus: C



BELIECTBAMH B COOTBETCTBMM C MHCTPYKLMUSMHU IO BBIIOJHEHUIO J1AOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBIIOJHATE XUMHUYECKUN
IKCIEPUMEHT (pa3lIoKeHHE MEpPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpE/EeNICHUEe CpEeAbl PpPAacTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakllvu,
peakuuu MOHHOrO OOMEHa, KayeCTBEHHbIC peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHUS, pEUICHHE 3KCIEPUMEHTABHBIX 3a/ad 0
temaM «Metamie» U «HemeTamasl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH MPU OOpAILEHNN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIATh PE3YyJIbTaThl XUMHUYECKOIO JSKCIEpUMEHTa B Qopme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (OpPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XHWMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OIaCHOCTh BO3/ICUCTBUS HA ’)KUBBIE OPraHU3MbI ONPENIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/JIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBIIEHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3JACUCTBUS HA OPTAHU3M UEIOBEKa,

JUIE 00yYarouInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYMHBIX METOAAX TO3HAHUSA BEUIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KounuectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM
Ne /it Koutpoabubie I[IpakTuueckue (un¢posbie)
nporpamMmmsl Bceero
padoThI paboTnI oOpa3oBaTe/bHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 Crpoenue atoMoB. [lepuoanueckuii 3aKoH 1 3
bubanoreka [JOK

He NOJUYCCKAA CUCTEMA XUMHNUYCCKUX
PHOA https://myschool.edu.ru/

anemenTtoB JI.1. Menpaeneepa

1.2 Crpoenue BemiectBa. MHOrooOpasue BeIecTB 4 bubmoteka [JOK
https://myschool.edu.ru/
1.3 XUMHUECKUE pEeaKIIUU 3] 1 1 BubGnuorexa IIOK
https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
bubaroreka [TOK
2.1 Merani 5 1 https://myschool.edu.ru/
bubnuorexa [IOK
2.2 Hemerab: 8 1 1 https://myschool.edu.ru/
CBsI3p HEOPraHUYECKHUX H OPTaHMYECKUX 2 bubmmorexa LIOK
2.3 BEIIECTB https://myschool.edu.ru/
Hroro no pazgeny 15
Pazaen 3. Xumus u :KM3Hb
Bbubaunorexa [IOK
3.1 KHMH HOKH3HE 2 https://myschool.edu.ru/
Htoro o pasueny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 30 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
N KosmuecTBo yacos 1 DJIEeKTPOHHbIE
° ara
Tema ypoka Kourpoububie IIpakTuyeckue uudpoBbIe
n/n Bcero H3YYeHH S
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 XHUMUYECKUH AJIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKTpoHHas KOHPUTYpAIIHS AaTOMOB. https://myschool.edu.ru/
Ilepuonnueckuii 3akoH u I[lepuonnyeckas
cucTema XUMHYECKUX 3JIEMEHTOB
bubmuorexa [JOK
2 J.1. MenpeneeBa, ux cBsi3b C COBPEMEH- 1
N N https://myschool.edu.ru/
HO Teopuei CTPOCHUS aTOMOB.
[ToBTOpEHNE OPraHNYECKUX BELIECTB.
3aKOHOMEPHOCTH  W3MEHEHHUSl  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M MX COEIMHEHUMN
0 TIpynmaM U IepuojaMm. 3HaueHue
3 IIEPUOIMYECKOTO0  3aKOHA M CHUCTEMBI 1 bubnnoreka [JOK
xumudeckux anemenToB .M. Menaeneera https://myschool.edu.ru/
B pa3BuTuu Hayku. CamocrosiTenbHas
pabora "XapakTepucTHKa »JJIEMEHTa IO
many"
Crpoenne BemecTBa. XUMUYECKas CBSA3b,
i bubnuorexa [JOK
4 e€ BUIBL;, MEXaHU3Mbl  0Opa3oBaHUS 1
. https://myschool.edu.ru/
KOBaJICHTHOM CBs3U. BogopoaHas cBs3b
BanenTtHocTh. DNEKTPOOTPHULIATETHHOCTb.
5 CreneHb OKHCIICHUS. BemecTtBa 1 bubmuorexa [JOK

MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHHUS

https://myschool.edu.ru/
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https://myschool.edu.ru/

IlonsTue 0 JUCTICPCHBIX CUCTEMaAX.

bubmuorexa [JOK

6 HctuHHblE U KOJUIOMAHBIE PACTBOPBI. httos://myschool.edu.ru/
MaccoBast 107151 BelecTBa B pacTBOpe
Knaccudpukanus u HOMEHKJIaTypa bubmmoreka [JOK
7 HEOPraHUYECKUX COEMHEHHIA. https://myschool.edu.ru/
['enetnueckass CBsA3b  HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccupukanus XUMHUYSCKUX peakuuid B bubmmoreka [JOK
HEOPraHWYECKOM M OpPraHWYeCKON XUMHH. https://myschool.edu.ru/
8 3aKOH COXpPaHEHHUSI MacChl BEIIECTB; 3aKOH
COXPAaHCHHUS W TPEBPAIICHUS dHEPTUU TPU
XUMHUYECKUX PEaKIHIX
9 Cxkopoctp peakiuu. OOpaTUMBbIE PEaKIIUH. bubmmorexa [JOK
XHAMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[Ipaktnueckass pabora Ne 1 «BnusHue bubnnorexa [JOK
10 pasaMYHBIX  (PAKTOPOB HA  CKOPOCTh https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
DNeKTpoNIUTHYECKast JIACCOLMausl. bubnmnorexa [JOK
[Tonsitue o BomopoaHoM mokasateine (PH) https://myschool.edu.ru/
11 pactBopa. Peakuum HOHHOrO oOMeHa.
Iunponus OpPTaHUYECKUX u
HEOPTraHUYECKHUX BEIIECTB
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [{OK
12 peakiuu. IloHatue 00  dneKTponuse https://myschool.edu.ru/
pacrmiaBoB U pacTBOPOB Colieit
13 Kontponbaas pabora Ne 1 mo pazneny bu6muoreka [IOK
«Teopernyeckre OCHOBBI XUMHUU» https://myschool.edu.ru/
14 MeTamnmnsl, X ITOJIOKEHUE B bubmmotexa [IOK

https://myschool.edu.ru/
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[Meproguueckold  cucTeMe XUMHUYECKHX
3JIEMEHTOB .. Menneneena u
OCOOEHHOCTH CTpoeHus aromMoB. OOmme
(bu3HYECKUEe CBOMCTBA METAJIIOB

15 CmiaBel METayuIOB. DJIEKTPOXUMUYECKUM bubmmoreka [JOK
Ps HAIPSKEHUN METAJUIOB https://myschool.edu.ru/
XuMH4ecKue CBOICTBA BOKHEHIITUX bubmuoreka [IOK

16 METAJJIOB  (HATPUH, KaluWid, KaJIbIHMH, https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COSIUHEHUN
XHUMUYECKHE CBOMCTBA XpoMa, MEIU U HX bu6nmoreka LIOK

17 cocauHeHMi.  XUMHYECKHE  CBOMCTBA https://myschool.edu.ru/
IIMHKA, J)KeJie3a U UX COCTMHCHUM
[Ipaktuueckas pabora Ne 2 «Pemienue bubnnorexa [JOK

18 SKCIEPUMEHTAIBHBIX ~ 3aJa4 MO0  TEMe https://myschool.edu.ru/
«Metanbi»

Hemeramnsi, 170: MOJIOYKEHHUE B bubmmoreka IIOK

19 [lepuonuueckoil  cucremMe XHUMHUYECKHUX https://myschool.edu.ru/
3JIEMEHTOB JI.1. MeHnaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB
dusndeckue CBOMCTBa HEMETAJIJIOB.

bu6mmoreka [IOK
20 AnoTponusi HEMETAIOB (HAa TIpUMEpe
https://myschool.edu.ru/
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

21 XUMHUYECKHE CBOWMCTBA T'aJIOTEHOB, CEPhI U bubmuorexa [JOK
HUX COeIUHEHNN https://myschool.edu.ru/
XuMHUUecKkrue CBOWCTBa a3ora, gochopa u

. . bubnuorexa [JOK
22 UX COeIMHEHUH. XHUMHUYECKHE CBOMCTBA
. https://myschool.edu.ru/
yriaepoja, KpeMHUS U UX COCTMHEHUI
23 [IpuMeHeHne Ba)KHEHIIMX HEMETAJJIOB M bubnmuorexa [JOK
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HUX COeIUHEHUN
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24 temMe «Hemerambl»y. BblunucieHdss 1o 1 bubmuorexa [JOK
YPAaBHEHUsAM XUMHUYECKMX pPEaKUUld U https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[Ipaktnueckas pabora Ne 3 «Pemenue

bubmunorexa [JOK
25 AKCIICPUMEHTAJIBHBIX ~ 3a7a4 10  TEeMe 1
https://myschool.edu.ru/
«Hemertaiutb»

26 KonTtponbHas pabora Ne 2 mo Ttemam 1 bubnuorexa [JOK
«Metamb» u «Hemetauib»y https://myschool.edu.ru/
Heopranuueckue u OpraHUYEeCKHe

bu6mmoreka [IOK
27 KHUCJIOTBI. Heoprannueckue u 1
https://myschool.edu.ru/
OpraHMYEeCKHUEe OCHOBAHUS
AmMdoTtepHbie HEOPTaHUYECKHE u

28 opraHuveckue coenuHeHus. ['eHeTnyeckas 1 bu6nmoreka [JOK
CBSI3b HEOPraHWYECKHMX M OPraHUYEeCKHX https://myschool.edu.ru/
BEIIIECTB
Ponp XUMHH B obecrieyeHnn
9KOJIOTUYECKOH, SHEPTEeTUYECKOU "

29 MTUIIEBON 0€30macHOCTH, pa3BUTUHU 1 bubnmoreka [JOK
MenunuHbl. [lpencraBiennss o0 00muUx https://myschool.edu.ru/
HAyYHBIX TPHHIMIIAX TPOMBIIUICHHOTO
MOJTyYeHUs] BaXKHEUIIINX BEIIECTB

30 UYenoBek B MHUpE BEIIECTB U MaTEPHUAIIOB. 1 bubnmoreka [JOK
XHMHS U 310pOBbE YEIIOBEKA https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 30

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

e Xumus, 11 kmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIimoHepHOE
obmmectBo «M3narenscTBO «IIpocBerienne

e [lepuoauueckas cucreMa XuMU4YeCKux ieMeHToB [[. 1. Menaeneesa

e Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAHHI U COJIEH B BOJIE

e DJIEKTPOXUMHUYECKUI psijl HANIPSHKEHUI METaJIJIOB

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Tabpuensu O.C, OctpoymoB . I'., CnaakoB C.A. "Kuaura mis yuurens. 11 kmacc.
basossrii yposens", [Ipocsemenue/ Ipoda, 2009.

2. T'abpuensan O.C., OctpoymoB WN.I'. "Xumus. Meroauueckoe nocodue. 10-11 kmaccst”,
n3a. Muemosuna, 2015.

3. Tpoery6osa H.I1. "KouTponasHo-u3meputenbubie MaTepuanbsl. Xumus 11 kmace", u3m.
Bako, 2011.

4. Tabpuensua O.C., OctpoymoB WN.I'. "O6mas xumus B TecTax, 3aa4ax, yIpaKHEHHUSX.
11 xmace»", uzn. poda, 2023.

5. Tabpuensa O.C, bepeskun IL.H., YmakoBa A.A. "KoHTponbHBIE M MPOBEPOUYHBIE
pabotsl. 11 xiacc. ba3oBerit ypoBens", u3a. poda, 2016.

6. INabpuensan O.C., I.I'. OctpoymoB «XUMHUYECKUN IKCIIEPUMEHT B mikojie 11 kmaccy,
u3a. poda, 2019.

7. Epemun B.B., llleBenskoB A.B., JIpo3noB A.A. "OCHOBBI HEOPraHUYECKOW XHMHHU.
Yacts 1. Xumust Henepexoanbix smeMmentoB", u3a. MIITHMO, 2020.

8. Henwucos B.I'. "OtkpsiThie ypoku no xumun 8-11 kmaccer", u3a. Yuutens, 2006.

9. Hopoupkun B.H., CaxneBa T.B. "Xwumus. 9-11 kmaccel. COOpHUK OJUMITHAIHBIX
3agau”, uza. Jlermon, 2019.

10.JIucumpa A 3., 3eiidman A.A., pemaktop Epemun B.B., "OueHp HecTaHgapTHBIC
3agaun no xumun'", n3a. MITHMO, 2019.

11. Xomuenko I'.I1. "Tlocobue mo xumuu Jj1st MOCTymaronumx B By3bl", uzn. HoBas BosHa,
2016.

12.Eropos E.A. "Penerurop no xumun" , n3n. @ennkc, 2017.

13.loponbkun B.H., bepexxnas A.r., Caxuesa T.B., ®espanesa B.A. "Xumus. bonb1oit
CrpaBOYHMK A1 moAarotoBku k EI'D", uzn. Jlernown, 2020.

14. lo6potun  JI.FO. "EI'D. Xumus: TUIOBBIE »SK3aMEHAIlMOHHbIE BapHaHThL: 30
BapuaHToB" u3a. HanmonansHoe obpazoBanue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. DnexTtponHbIii oOpa3oBatenbHBI pecypc "S  cmam  EID. Cpemnee oOmiee
oOpa3zoBaHue. YUeOHbII MOAYJIb IO PEIICHUIO TPYAHBIX 3aJaHUI M0 yueOHOMY IpeaAMETY
"Xumus". 10-11 kmacest”", AO UznarensctBo "[IpocBemnienue".

2. DnekTpoHHBI oOpa3oBarenbHbIi pecypc "Jlomamnue 3amanusi. CpenHee ooOiiee
obpazoBanne. Xumus'", 10-11 knacc, AO UznatenscTBo "[Ipocsemenue.”

3. Tpenaxep "O6nako 3Hanuit". Xumus. 11 xnacc, OO0 "®duzukon Jad".
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