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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma Mo XMMHUHM Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npencraBneHHbIX B DefepaqbHOM rOCYJapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHu3auusx Poccuiickoit
Qenepanuy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIO)keHU «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME E€CTeCTBEHHO-Hay4yHOro oOpazoBaHusa ydamuxcs 11 kmaccoB. M3ydenue
npenMeTa, pealnsyeMoe B YCIOBUAX AU(PGHEepeHIIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, TPU3BaHO 0OecTeunuTh OO0IIe00pa30BaATEIBHYI0 U OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO /I aJanTaluud X K ObICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU B COLIMYME, a TAKXKe JIJISl MPOJIOJKEHUS O0yUeHHUS
B OpraHu3alusax MpodecCuoHaIbHOr0 00pa3oBaHUs, B KOTOPbIX XUMHS SIBISETCS
OJTHOM M3 MPUOPUTETHBIX AUCLUILIUH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOApPOOHYI0  MHTEPHpPETalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroIIMMU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBIECHHOCTH II€JIeH, COACpKaHMS,
pe3ynbTaToB OO0y4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBUIETENBCTBOM SIBJISIOTCS CIEAYIOUINE, BBIMOIHIEMbIE IPOrPaMMOil IO XUMUH,
byHKIHN:

e UHPOPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOopol oOecreunBaeT
HOJyYeHHE NPEJCTaBICHUS O LEIX, COJEp)KaHuu, oOuieill crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
OINpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectalu B (oOpMe €IUHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1t yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YYEeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpesieieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pacmpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOTIO
JUISL U3YUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMU
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XUMHUU MPETyCMOTPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpele’laMd YCTAaHOBIEHHOW MPOrpaMMoil 1O  XUMHH
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEpKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JIOJKHA OTPEENSIThCSl B COOTBETCTBHM C HAINpaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TPeaMeTOB 0a30Boro u yrayOJEHHOTO YpPOBHEH B cHUCTEME
nudepeHIIMpOBaHHOTO OOyYEeHHSI Ha YpPOBHE CpeaHero ooOimero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIIyONEHHOTO W3YYEeHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalloM  IOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUILIMH B By3aX M OPTaHMU3AIUSAX CPETHEro MpodecCHOHaIBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3ydeHHe mpeaMeTa «XHUMH» OPUCHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pAacCIIUpeHHue W YIUIYOJICeHHE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH O0YYarONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsl, B TOM YHCIIE C MIEPCIEKTUBOM MOCIECTYIONIETO MOTYYCHHSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii OI'OC COO k mnnaHUpyeMbIM pe3ysibTaTaM OCBOECHUS
dbenepanpbHON 00pa30BaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OpPUEHTUPOBAHO TaKXKEe Ha pelleHue 3aaad



BOCIMTAHUS M COLMAJIBHOTO Pa3BUTUSA 0OydaroUIuxcs, Ha (OPMUPOBAHHE Yy HUX
OOILIEMHTEINIEKTYa IbHbIX YMEHUI, YMEHHMI pallMOHaIu3alui y4eOHOro TpyJa |
000OIIEHHBIX CHOCOOOB  JIEATENIBHOCTH, UMEIOIINX  MEXIUCIUIUIMHAPHBIM,
HAAPEIMETHBIN XapaKTep.

CocraBaustonieil npeamera «XuUMUsS» Ha YpPOBHE YINIYOJIEHHOTO HM3y4YEHHUS
aBisieTcss  yrayonéHHeld kKypc «OOmas u HeopraHuueckas xumusi». llpu
OIpPEENICHUH TTOJIX00B K OTOOPY U CTPYKTYPHON OpraHU3ALMKU CONECPHKAHUSI dTUX
KypCOB B IIPOrpaMMe€ II0 XMMHH 32 OCHOBY NpUHATHI nojoxkenuss @I'OC COO o
pasznuuusx 0a30BOro M yriayOJaEéHHOro ypoBHEN M3YUEHUS IIPEeIMETA.

OcHoBy cozaepkanus Kypca «O0miasi 1 HEOpraHU4YecKasi XUMUsD» COCTaBIISET
COBOKYITHOCTb MPEAMETHBIX 3HAHUI U YMEHUH, OTHOCSAUIUXCS K 0230BOMY YPOBHIO
U3y4yeHus TIpeaMera. JTa CHCTEMA 3HAHUM  TOJy4aeT  OINpeleTEHHOE
TEOPETUYECKOE JOMOJHEHUE, IMO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO
OonbpHii 00bEM (haKTONOTHYECKOTO Marepuaina. Tak, Ha yriayOJEéHHOM ypOBHE
U3y4YeHHs] TpeaMeTa oOecreyeHa BO3MOXKHOCTh 3HAUYUTEIBHOTO YBEIHMUYEHHUS
00bEMa 3HAHUHN O XUMHUUYECKHUX dJIEMEHTaX M CBOMCTBAX UX COCAMHEHUI HA OCHOBE
paclIMpeHus U YriyOJIeHHUs TPEJICTABICHU O CTPOEHUU BEIIECTBA, XUMUYECKON
CBS3M M 3aKOHOMEPHOCTSIX MPOTEKAHMS PEaKIMil, paccCMaTPUBAEMBbIX C TOYKH
3peHUs XMMHYECKOW KHUHETUKH U TEpMOJMHAMUKH. V3yueHue nepruogudecKoro
3akoHa M llepuonnueckoil cuUCTEMBI XUMHUYECKHX 3JEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX IIPEACTABICHUAX O CTPOEHUU aroMma.
Xumudeckast CBsI3b OOBSICHSIETCSA C TOUKH 3PEHMsI SJHEPTETUUECKUX U3MEHEHU TIPH
e€¢ oOpa3oBaHMM M pa3pylIEHUH, a TakXKe C TOYKH 3PEHUS MEXaHU3MOB €&
oOpasoBanus. M3ydeHue TumoB peakuuid jgonojHseTcss (GopMHpOBaHHEM
IpPECTaBICHUN 00 AJIEKTPOXMMHUYECKUX MPOLECCaxX U BJIEKTPOJIU3E PacIiaBOB U
pPacTBOPOB BEIECTB.

Ocoboe 3HaueHWe HMEeT TO, UTO Ha COJEp)KaHUE Kypca XHUMHUHU
yIIIyOJIEHHOTO YPOBHS U3yU€HUs JUIsl KJIacCOB ONpeesIEHHOro npoduis (IJ1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOINOJHEHHH K oOmeil cucreme
IPEIMETHBIX 3HaHUI1) OKA3bIBAIOT BIMSHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJIEP)KaHHUH TIpEAMETa ISl KIACCOB XMMHUKO-(U3HIECKOTO MPOQUiIsi 00JIbIIoe
3HaYeHue OyayT UMETh AJIEMEHThl yueOHOro martepuaia mo obmei xumun. [Ipu
U3y4YeHUU IMpeaMeTa B JAaHHOM CIllyyae aklEeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHUs, OOITHOCTh 3aKOHOB M TEOPUN B XUMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasl Teopusi (MOJIEKYJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS
Maccbl M DHEPrUM, 3aKOHBl TEPMOJIMHAMMKH, 3JIEKTPOJIN3a, IMPEACTABICHHUS O
CTPOECHMHM BELIECTB U IPYTOE.

B numane (opmupoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOCHHSI
oOLIEHAayYHBIX METOJOB NIO3HAHUS U OIBITA MPAKTUYECKOr0 NPUMEHEHUS HAYUYHbBIX



3HAHMM M3y4YeHHE mpeaMera «XHUMHUsS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMM MpEeIMETaMHU, BXOASIIMMU B COCTaB
MpeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Marematuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipy u3ydyeHuun y4yeOHOro mnpeamera «XuUMHUS» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOT'O U CpeJlHEero obmiero odpa3zoBanus (Ha 6a30BoM
YpOBHE), 3a7jaueil MEePBOCTENIEHHON 3HAYMMOCTH SBIIAETCA (DOPMUPOBAHHUE OCHOB
HAayKd XUMHU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOM
NEATEbHOCTU YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. Pemenne
TOW 3aJauyd Ha YIUIYOJIEHHOM YPOBHE U3YyYEHMs] NpeIMeTa Mpeirnoaraet
peanu3aluio TakKuXx 1eNeH, Kak:

e (opmupoBaHue mNpeACTaBIECHUN: O MaTepualbHOM €JAMHCTBE MHUpA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH ABJIEHUN MPUPOIBL, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell poiu B obecrieueHuu
YCTOWYMBOTO  pa3BUTHS  Ye€JOBEYECTBA: B  pELICHUU  MpodiieM
HKOJIOTHYECKOM, IHEPreTHYeCKON M MUILEeBON O€30MacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB dHEPTUH, B
o0OecreyeHnu palrdoHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyJIbTyphl YeJIOBEKa, a TaKKE KOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHUSI K CBOEMY 37J0POBBIO U MPUPOIHON CpeLE;

e OCBOGHHME CHUCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (pyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IIPEICTaBICHHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJICKYJISIDHOM,  HaIMOJEKYJIIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUA XUMHUYECKUX PEAKLHU, O
XMUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00X
Hay4HBIX IIPUHLUAINIAX XUMAYECKOTO IIPOU3BOJICTBA;

e (dopMupoBaHUe y oOy4aromuxcs OCO3HAaHHOI'O IIOHUMAaHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKHX 3HAHMHA 711 OOBSCHEHUS
KJIIOUEBBIX MJIeH U MpoOJeM COBPEMEHHOM XUMUH, IS OOBSICHEHUS U
IIPOTHO3MPOBAHUSA SBJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;
IPaMOTHOrO PELIeHHs TPOOJIEM, CBA3aHHBIX ¢ XUMHUEH, POTHO3UPOBAHNU,
aHalln3a U OLEHKHU C MO3MUIMH SKOJIOTrHUYeCKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM W TPOW3BOACTBEHHON NEATEILHOCTH YEJIOBEKA, CBS3aHHOU C
XMMHYECKUM  IPOU3BOJCTBOM, HCIOJIb30BAHUEM M  IEepepadOTKON
BEILECTB;

e yrayOJeHuE  NpPEeACTaBIEHUH O  HAy4YHbIX  METOJAX  IIO3HAHMS,
HEOOXOIUMBIX I NPUOOPETEHHs] YMEHUN OPHEHTHPOBATHCA B MHpPE



BEIIECTB M OOBSCHEHHUS XHMHUYECKUX SIBICHHH, HMEIOIMIMX MECTO B
pUpoJIe, B MPAKTUIECKON NEATEIBHOCTH U MMOBCETHEBHOM KU3HH.
B mnane peanm3anmuu MEPBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(YHKIMIA IIEIOCTHONH CHCTEMBI CPEIHEro 00mero oOpa3oBaHUs MpPU H3YyUCHHH
npenMera  «XuUMUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
NprOOPETAIOT TaKKe LEIH U 3a/1a49H, KaK:

e BOCIHTAaHWE YOEKAEHHOCTH B TMO3HABAEMOCTH SIBICHUH MPHUPOIH,
YBOKEHUS K TMPOIECCY TBOpPUYECTBA B OO0NACTH TEOPETHUYECKUX U
NPUKIAIHBIX HUCCICIOBAaHUN B XUMUHU, (HOPMUPOBAHHWE MHUPOBO33PEHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO M TIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOEGHUS
001IeYeIOBEYECKUX [ICHHOCTEH;

e pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIIEKTYAIBHBIX U TBOPYECKHUX
criocoOHOCTEM oOyvaromuxcsi, (opMHpOBaHHE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTICITHOW TPOGECCUOHATBHON U OOIIECTBEHHON e TELHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBI0 H IMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHre yMEHUW U HaABBIKOB PAa3yMHOT0 MPUPOJIONOJIb30BaHUS,
Pa3BUTHE DKOJIOTUYECKOU KYIbTYpbl, TPHUOOPETEHHUE OIbITa OOLIECTBEHHO-
MOJIE3HON HKOJIOTUYECKON 1eITeTbHOCTH.

OO61iee yucI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YYEHHUS] XUMUU Ha YTi1yOJIeHHOM
ypoBHe B 11 kimacce — 132 gaca (4 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui sieMeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHH U
nolypoBHU. AToMHbIe opOuTanu. Knaccupukanuus XuMUYECKUX JIEMEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallud aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOrO MEPHUOI0B
B OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUM, 3JEKTPOHHbIE KOH(PUTYpaluu HMOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[lepuoanyeckuii 3axkoH u Ilepuoandeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W NEpUoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHU4ecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTaiindeckas. MexaHu3Mbl 00pa30BaHHS KOBAJCHTHOW CBsI3U: OOMEHHBIH U
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOW cBsA3u. KparHele cBa3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICMCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COECTUHEHHUI
3JIEMEHTOB BTOPOIO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIHMHCHHI.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MONEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacrasienue o
KOJUIOUJHBIX pacTBopax. CnocoObl BBIPaKEHHSI KOHIIEHTPAlMd pPacTBOPOB:
MaccoBas J0JIs BEIIECTBA B PacCTBOpPE, MOJISIpHAsA KOHILEHTpauus. HacellenHeie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTH. KprcTamioruaparsl.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HA3BAaHUS OTIECIbHBIX MPEICTABUTENEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XxuMU4YecKUX peakiuii B HEOPraHWUYECKOW U OpraHUYECKOM
XUMHH. 3aKOH COXPAaHEHHS] MacChl BEIIECTB; 3aKOH COXPAHEHHS] U NPEBPALLCHUS



SHEPIUM MpPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepmoxumMuyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHbIX (DAKTOPOB.
['omorenHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. (DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJIICHUE U KOHIIEHTPAIMU BEIIECTB, YYACTBYIOIIHUX B
peakuuu. [Ipunmun Jle-IlaTense.

OnekTponuTuyeckas aucconuainus. CuibHbie U cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAsi, HEUTpasbHas,
mienouHas. Bomopoaueiii mokaszatens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMUSI.
Baxneiimue OKUCIUTENM W BOCCTAHOBUTENW. MeEToH AJIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIICCTB M WX IPEBPAIICHUI:
pa3ioKeHue TMEpPOKCHAa BOJOpOJAa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIPEICIICHHE
Cpeabl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYEHUE BIUSAHUA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuoanyeckoi  CHUCTEME  XMMHUYECKHX
anemenToB /.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUEC
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHUSA HEMETAUIOB (Ha IMpUMEpPE KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M  HEMeTajulaMHU, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ WIpuUJIbL.
TomnIMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CrocoObl MOMydeHHS, (HU3UICCKHE H
XUMHYECKHE CBOWCTBA. [ ajioreHBOmOpobl. BaxHennne KUCIOpOICOAEpKaAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIC CITOCOOBI MOIYUYSHUS
rajoreHoB. [[ppyMeHeHne raJoreHoB U UX COEJIUHEHHI.

Kucnopon, o3oH. JlabopaTopHble W NMPOMBIIUICHHBIC CIOCOOBI TOJYYCHUS
kucioposa. Ou3nyeckue U XUMHYECKHE CBONCTBA M MPUMEHEHHE KHUCIOpojaa U
030Ha. OKCUABI U EPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4YeHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cyiabbuapl. Oxcunp cepwi(1V), oxcua



cepri(VI1). Cepnucrtas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
CepHOU KUCIOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOOBbI MONYYEHHS, (PU3HUECKHE MU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM Kucio0Thl. [I[puMeHeHue azota
U €r0 COeIMHEHUI. A30THbIE Y10OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota U e€ comu. llpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XHMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepojgoMm. Oxcup yriepona (1), okcun yriepona (I1V), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dynnepensl, rpadeH, yriepojHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xuMuueckue cBoictBa. Okcua kpemuus (IV), kpeMHHEBas KHCIOTa, CHIHKATHI
[IpuMenenue kpeMHHs U ero coenuHeHui. CTeKI0, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS DJIIEKTPOHHBIX O000JI0UYeK aTOMOB MeTaiioB. OOmiue
¢usnueckre cBolcTBa MeTaoB. [IpuMeHeHHEe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl

IIOJTy4YEHUS METaJUIOB: TUAPOMETAILTYPIHUS, IAPOMETAILTYPrusl,
anekTpomeramutyprus. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUuThl OT
KOPPO3HH.

O6mas xapakrepuctuka mertauioB |A-rpymnmer [lepuoamdeckolt cHUCTEMBI
XAMHYECKUX DJIEMEHTOB. Harpuit u kammii: mnonydeHue, QuU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepronuyeckoit cUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid M Kalublui: ToJydeHue, (QU3NYECKUe W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIOJTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
IPOCTOrO0 BEIIECTBA W €ro COoeIUHEHUH. AMQOTEpHBbIE CBONCTBAa OKCHIA U
TUAPOKCHUIA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

O06miass  XapakTepuCTHKa MeETAIOB Mo0ouHbiXx noarpynn (b-rpymmn)
[Tepronnyeckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.



OuU3NYECKUe U XUMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHud. OKCHUIbI U
rugapokcuabl xpoma (I1), xpoma (I11) u xpoma (VI). XpomaTsl U AUXpPOMATHI, X
OKHCIIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OU3UUeCKUe M XMMHUYECKHE CBOMCTBA MapraHla U €ro COCIUHECHUU.
Baxwneimue coenunenuss mapranmna (ll), mapranma (IV), mapranma (V1) u
mapranna (VI1). [lepmanranar kanus, ero OKUCIUTEIIbHbIC CBOWCTBA.

®u3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIIbL,
rugpokcubl v conu kenesa (I1) u sxenesa (I). [Tonydenue u npuMeHeHue xee3a
Y €ro CILJIaBOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHHUE MEJIU U €€ COSMHEHUM.

[uuk: nomydyeHue, (PU3MYECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHenune
[IMHKA U €TO COCITMHEHUM.

OKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W UX MPEBPALCHUN:
u3ydeHrue o0paslloB HEMETaIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOpOJIe, M3YYEHHE KOJUIEKIMH «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBHUE
MICJIOYHBIX U MIETOYHO3EMENIbHBIX METAUIOB C BOJION (BO3MOXKHO HMCIIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA W JKEJie3a C pacTBOPAaMH KHUCIOT U
HIeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
Y KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeHIEHNE SKCIEPUMEHTAIBHBIX 33Ja4 [0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHus», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTue
O Hay4HbIX METOJaX IMO3HAHUS M METOJOJIOTUA HAYYHOTO HCCIIEIOBAHUS.
Hayunble mpuHIUNBI OpraHu3auu XMMHYECKOTO Npon3BOACTBa. [IpoMblIlIeHHBIE
CIOCOOBI MOTYYEHHUSI BAKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMHUAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpoMbItieHHbIe CTTOCOOBI MOIYYSHHSI METANIOB H
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEW CPEeAbl U €ro MOCIEICTBUSL.
Ponp xumMuu B o6ecniedueHrH SHEPTETUUECKOM 0€30MaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeacta. [IpaBuia
VCIIOJIb30BAaHMS JIEKAPCTBEHHBIX NpEnaparoB. Poiap XuMuu B pa3BUTUU MEIULIVHBI.

XVMHUS TIAIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Ponb xumun B
oOecrieueHnr MUIIeBOM 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBuma
0€30MacHOr0 UCIOJIb30BAHUS TMPENapaToB OBITOBOM XWMHHU B TMOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHbIE MaTepHuaibl (LIEMEHT,
OeTOoH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 351ekTpoHuky. HanoTexHomoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemecTBa Wi 00bEéMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIU OJHO U3
BEIIIECTB MMEET MpPUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuM, €CIuM OJHO M3 BEUIECTB JAaHO B BHUJAE pPacTBOpa C OMNPEICIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHIICHTpAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MNPOAYKTA PEAKIUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzarus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YCHUH  OOmer u
HEeopraHmueckoi xumuu B 11 Kiacce oCylecTBIsIETCS Yepe3 UCIMOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHATHIX B OTAEJIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01re ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJIETUPOBAHUE.

@usnka: MaTepus, MHUKPOMHUp, MaKpOMHUp, aTOM, DIJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHD,
BEIIECTBO, TeNO, OO0BEM, arperaTHOE€ COCTOSTHUE BEIIECTBA, WJCATIbHBIA Tra3,
¢du3nueckre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUSI, Macca.

buonorus: kneTka, opranusm, sKocuctema, ouocdepa, MeTab0JIM3M, MaKpPO-
U MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKJIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BELIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCehl.

TexHonorusi: XUMUYeCKass MPOMBIIUIIEHHOCTh, METAJLUIYPIUs, CTPOUTEIIbHBIE
MaTepHabl, CENbCKOXO3SIMCTBEHHOE NMPOU3BOJACTBO, IMHUILEBAs MPOMBIILIEHHOCTb,
dapmaneBTHYECKas MTPOMBIIJIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX
IIpEenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, AJIEKTPOHHAs
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMUs» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
0oOyJarolmMUMHUCS POCCUMCKON Tpa)KJaHCKOM MJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMH K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHIATHIMA B OOIECTBE TpaBWJIAaMM M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LIEJIM U CTPOUTH
KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIecce peaau3anni 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMmeTa «XHUMHUS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajau3alud 00pa3oBaTeIbHON NEATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U IPABOMIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3TUYHBIX BUJIOB YU4COHOU NEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUU;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
OPWIOKEHUSI XUMHUU, OCO3HaHUSA TOr0, YTO JaHHBIE HAYKH €CThb pPE3ylbTaT
JUIMTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TII03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XMW,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEJCHUE M TOCTYIKH CBOUX TOBAPHINCH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOT'O OTHOIIEHUS K COOCTBEHHOMY (HM3MYECKOMY M
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE30MAacCHOr0 OOpalleHUs] C BEIIECTBAMH B OBITY,
TIOBCETHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJBHOTO W  KOJUICKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIIKUX 3JOPOBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrHMX BHAAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWM TMPAKTHUYECKUX 3a1ad
COIIMAJIbHOM HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOToO poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHUS K TPYAY, JIOAM TPYyla U pe3yJbTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
oOpa3zoBanus, Oyaymed mnpodeccuu M peaau3aliuid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH [E€JIECOO00PA3HOT0 OTHOMICHUS K TPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMII€;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTXKEHUM XUMHHM IS
peLIEHHs] BOIPOCOB PALMOHAIBHOIO IIPUPOIOTIOIB30BAHNS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArOMpPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUNA U IPEAOTBPAIATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, YKOJIOTMYECKOU KYIbTYPBHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIbHOU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHOU MPAKTHKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKpYKaroIeM MUPE KaK O €IUHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPOoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3alUMA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KyJIbTYpbl, B PEIICHUH TJI00aJbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYeHUH
YCIIOBUN YCHEIIHOTO TPYJa M DKOJIOTMYECKH KOMGPOPTHOMN >KM3HU KaXIOTO 4jeHa
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: T[OHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETo MUpa H
IPOUCXOIANUX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HaydyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C TENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npodyieM B peajbHbIX )KU3HEHHBIX CUTYalUsAX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
e TEIIbHOCTHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa M CHEHU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
poLecc, CUCTEMa, Hay4YHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS (TO3HABaTEJbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00Yy4alolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYEeCKHe TeCTBHS:

CaMOCTOATENILHO  (OpMYyNIHpPOBaTH M aKTyalIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C TOCTABIECHHBIMU LIEJIAMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA VISl OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIAacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIU;

YCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJIICHUSX, (DOPMYIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATH MO/IEJIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas QopMmysa, ypaBHEHHE XUMHYECKOU



peaKknmuu — TPH PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MPUMEHSATh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

dbopMyITHUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBHI JUJII (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IJIAHUPOBAHHWS W TPOBEICHHS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IATh 3a XOJ0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIupoBaTh
0000I1IeHNs ¥ BBIBOJBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJILHOMY
IIOMCKY METOJOB PCIICHHUS TPAKTHYCCKUX 3ajad, MPUMCHCHUIO pPa3IMYHbIX
METOJI0B MO3HAHUS.

3) pa6oTa ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMyJIsIpHAsl JUTepaTypa XUMHUYECKOrO COJAEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBINIOTHEHUS yYEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHbopMaIuK (CXeMBbI, TpapuKU, TUATPAMMBI, TAOIUIIBI, PUCYHKH U IPYTHE);

UCTIONIb30BaTh HAYYHBIM $3bIK B KAadecTBE CpPEICTBa Tpu pabore cC
XUMUYECKOW WH(MOpMalMel: TPUMEHITh MEXNpeaMeTHble ((duznyueckue u
MaTEMaTUYECKUE) 3HAKH ¥ CUMBOJIBI, PopMyIibl, a00OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYK1a€MOM TEMBI B XOJI€ IMajIora u/uin
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOoThl MO HUCCIIECIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pean3alii y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHMS ITO3ULIMN B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJlbHblIe y4eOHbIE 1eCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Ueau W 3aJauyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  alrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCJIEeNOBaTEIbCKUX 3a/ad, BbIOMpAaTh Haubosee
3G exTUBHBIN crocod HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oO0mero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUTsE y4eOHOTO TIpeiMeTa « XUMHUS» HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIMA
0 OCBOCHHIO, MHTEPIIPETAIIUN U MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJyYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHWIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEl. B
nporpaMMe€ 1O XHMHUHU TMPEIMETHbIE pe3yJIbTaThl MPEACTABICHB IO TOJaM
U3YUYEHUS.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJCHUN MOPUPOJBI, O MECTE€ U 3HAYEHUH



XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOMYMBOIO
pa3BUTHSA, B pEHICHUU NPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHalOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHUM PAlMOHAIBHOIO MPUPOAOIOIL30BaHUSA, B
dbopMUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEGHHMS K CBOEMY 3J0pPOBbIO M IPUPOTHOMN

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAIIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJla, BaJIEHTHOCTb,  DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMUYecKasi CBA3b (KOBaJieHTHAsl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasl pemérka, XUMHUYeCKas peakius, pPacTBOP, AJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIUTHYECCKAsT JTUCCOIMAIIUS, CTENeHb JIUCCOIUAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOW 3(dexT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMUUECKON peaKIuu, XUMHUIECKOe PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTHYCCKON TUCCOIUAIMH, TEPUOIUYCCKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBpAIEHUs] PHEPTUU MPU XUMHUYECKHX PEAKIUAX, 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOLIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMHH, MHUPOBO33PEHUYECKHME 3HAHUS, JIeXKallhe B OCHOBE IOHWMAaHMUS
OPUYMHHOCTH M CHCTEMHOCTH  XMMHYECKUX  SBJIICHUH;  COBpPEMEHHBIE
NPEJICTABIICHUsI O CTPOCHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSIX; TMPEACTABICHUS O MEXaHW3MaX XHMHYECKHUX
peakuuii, TEPMOJAMHAMHYECKUX ¥  KHHETHMYECKHMX 3aKOHOMEPHOCTAX  HX
NPOTEKaHMs, 0 XUMUYECKOM PAaBHOBECHUM, PACTBOpPAX M JHCIEPCHBIX CUCTEMaX;
(akTONOTrNYEeCKNE CBEJICHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCTIOJIb30BaHUM BOKHEUIIINX HEOPTAaHMUECKUX BEIIECTB B OBITY U MPAKTHUYECKON
JESATENHbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIHUIAX  XUMHYECKOTO
IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIHUE MOHSTHUS MPU
OMMCAaHUU HEOPTAaHMYECKHUX BEILIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUH  XMMHUYECKHX  pPEaklHii,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BELIECTB;



c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMHUUYECKOW CBsA3U (KOBaJIEHTHas,
WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHMYECKOW CBA3M M THUNA KPUCTAUIMYECKOW pemeéTku, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIaCCUPUIMPOBATH:  HEOPraHUYECKHE
BEI[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU IO PA3TUIHBIM MIPU3HAKAM (YUCTY
U COCTaBy pEarupyroliux BEIIECTB, TEMIOBOMY 3P (}EKTy peakiuu, U3MEHEHUIO
CTEMEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(pUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHS PACKPBIBATh CMBICT MEPHUOIMUECKOT0 3aKoHa /JI.
N. MenaeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB ¥ HMOHOB XHMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IMEPUOJIOB
[leppuonnueckorn  cucremsl  J[.M.  MeHnngeneeBa,  HCHONB3ysS  TOHATHSA
«@HEPreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
COCMHEHUM 1o rnepuojgam wu rpynmnam llepuonmyeckor cuctemsr . U
MenpeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JI0UCK;

c(hOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) O0OIIHE
XUMHUYECKHE  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKIATh
CYLIECTBOBAaHHE T'€HETHUYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTrO OOMEHa MyTEM COCTaBICHUS WX TOJHBIX H
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMIUIEKCOOOpa30BaHus (Ha MPUMEPE TUAPOKCOKOMITIEKCOB IIMHKA U ATFOMUHUA);

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKUX PEAKIHN C Y4ETOM HMX JSHEPIETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XWMHMYECKOM pEaKUHH B 3aBUCUMOCTH OT PAa3JIWYHBIX
(aKTOpOB, a TAK)KE XapaKTep CMEIECHHUS] XUMUYECKOTO PABHOBECHS MO/]] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle-llatense);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYECHHUSI CEPHOM KHUCJIOThI, aMMHaKa,
o0lllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX ITPOU3BOJICTB; II€J€CO00PA3HOCTh
MIPUMEHEHHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOILICHUS] PUCK-TIOJb34;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHUS SBJICHUN TPUPOIBI — HAOMIONCHUE, HW3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS NIPU SKCIEPUMEHTAILHOM MCCIIEIOBAHUYN BEILIECTB
U JUIsE OOBSICHEHHS XUMHYECKUX SIBJICHHM, HMMEIOIUX MECTO B TMPHUPOJIE,
MPAKTUYECKOUN AEATEIIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISABIISATH B3aUMOCBSI3b XUMUYECKHUX 3HAHHUU C
MNOHATUSIMHU W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €IMHCTBA MUPAa;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHUTH pACUEThI: C UCIIOJIb30BaHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALIUS»;
Macchl BEIIeCTBa WM 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIICCTB; TEIUIOBOro 3(ddekTa
peaKIuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTellsl pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOW CTENEeHbIO AMCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa pEaKkUuH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
oTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOTO BELIECTBA WJIM JAHO B M30BITKE
(MMeeT MpUMecH); MIOJIM BBIXOAA MPOAYKTa PEaKIUU; OOBEMHBIX OTHOIIECHUU
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENIbHO IUIAHUPOBATH U TMPOBOJIUTH
XUMUYECKHH  JKCIIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBID HWHIWKATOPOB, W3YyYECHHUE BIMSHUS
pasnuUYHBIX  (AKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHWH, pEIICHUe
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamws» U «Hemertamne») c¢
coOmroieHneM MpaBuil 6€30mMacHOro0 O0palleHus ¢ BEIIeCTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (opmMynupoBaTh I1€ldb HCCJICIOBAHUS, TPEICTABIATH B
paznu4yHON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOATH MTPaBUIa TOJIB30BAHNUS XUMHUIECKOU
NoCyZoii ¥ JIabOpaTOpHBIM OOOpPYIOBAHWEM, OOpalIeHHWs C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHSIMU TIO BBHITIOJHEHUIO JaO0OPATOPHBIX XUMHUYECKUX
OMBITOB, 93KOJIOTHYECKH I1€JIECOO00pPa3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAOUIEH MPUPOIHOU



cpeabl M JOCTHMXKEHUs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JEHCTBHS HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch nokaszaress [1JIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOpPMALIUK B Pa3IMUHBIX UCTOUHHKAX (Hay4yHas U yueOHO-HaydHAas
JUTEpaTypa, CpelicTBa MaccoBoil nHpopmanuu, MHTEpHET U Opyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUH C TIOCTaBJICHHON yueOHOM 3aayei.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne n/n ——— Beero | KoHTpoabmbie | JlaGopaTopubie JJaexTpoHHbIe (HHPPOBBIE)
padoThI padoTsbI o0pa3oBaTe/ibHbIE pecypchl
Paznen 1. Ctpoenue BemecTBa. BemecTBa u ux cucremsbl (22 yaca)
OCHOBHBIE TIOHSATHUS W 3aKOHBI XHWMHH. 8 1 4 bu6moreka [IOK
1.1 )
CtpoeHue aTtoma. https://myschool.edu.ru/
12 Crpoenue BellecTBa 7 1 1 bubnuorexa [JOK
' https://myschool.edu.ru/
BemtecTtBa 1 UX cCHCTEMBI 7 1 1 bu6moreka [IOK
1.3 )
https://myschool.edu.ru/
Hroro mo pazgeny 22
Pa3znen 2. Yuenue 0 xumuuyeckux peakuusx (29 yaco
YueHne 0 XUuMHYECKUX PeaKIsax 5 bu6mmoreka [JOK
2.1 .
https://myschool.edu.ru/
29 Kunerndeckue MoHATHS U 3aKOHOMEPHOCTH 8 1 3 bubmuoreka [JOK
' MPOTEKAHMS XUMHUYECKHUX PEaKIIHii https://myschool.edu.ru/
PactBopbl  anmekTponuToB.  Peakumm B 20 2 5 bubnunoreka [JOK
23 BOJTHBIX pacTBopax 3JIEKTPOJIUTOB. https://myschool.edu.ru/
' OKHCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakiuu
Hroro no paszneny 33

Paznen 3. O030p XuMHYeCKHX 3J1eMEHTOB M UX COeJUHECHNH HA

OCHOBe nepuoan4eckoii cucremsl (40 yacon)

Hemerannel u ux xapakrepucTuka 17 1 3 bubnuoreka [IOK
3.1 )
https://myschool.edu.ru/
MeTanisl ¥ BX BaXXKHEHIIE COCAUHCHUS 16 1 11 bu6mmoreka [JOK
3.2 :
https://myschool.edu.ru/
3.3 O0o001IeHe 3HAHUM O MeTalax o 5 bu6mmoreka [JOK
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HeMeTaJulax https://myschool.edu.ru/
34 Krnaccudukarus u B3aUMOCBS3b 6 1 bubnuorexa [JOK
HEOPraHWYEeCKUX M OPraHUYCCKHX BEUICCTB. https://myschool.edu.ru/
Hroro no pazneny 44
Paznen 4. Xumus B Haueid :ku3Hu (13 yacos)
41 XuMus B MeAUIIMHE. XUMUS B ObITY 4 EI/I6J‘I.I/IOTeKa HOK
https://myschool.edu.ru/
TexHonornueckue  OCHOBBI  MOJNYyYEHUS 6 bubnuorexa [JOK
42 BEIIECTB M MaTepHaloB. XUMHUYECKas https://myschool.edu.ru/
TEXHOJOTUs.  [IpUHIUIBI  OpraHu3aIiH
COBPEMEHHOTO MTPOU3BOJICTBA.
MeTo1bl TTO3HAHUS B XUMUH. 3 bu6moreka [IOK
4.3 https://myschool.edu.ru/
Hroro mo pazgeny 13
Pazngen 5. Xumusa B Hamueii ;xu3Hu (20 yacos)
5.1 Htoropas kKoHTpoOJIbHAs paboTa 4 1
5.2 [ToBTOpEHME M3YUEHHOTO. 16
Hroro mo pazgeny 20
OBIIEE KOJIMYECTBO YACOB I10 132 10 28

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KoJsinuecTBO yacoB
Ne Tema vDoKa K a6 DJIeKTpOHHbIe LU poBbIe
n/n yp Bcero OHTPOTLHBIC ADOPATOPHBIC | 6 a30BaTebHBIE pecypebl
padoTsI ONbITHI
1 Bakneime noHSITHS XUMUU U X B3aUMOCBSI3H 1 bubmorexa HOK
) https://myschool.edu.ru/
OcHOBHBIE 3aKOHBI XUMHUH M PACYETHI HA UX bubnuorexa [JOK
2 1 4 .
OCHOBE. https://myschool.edu.ru/
3 Teopus cTpoeHust aroma Kak Hay4Hasi OCHOBa 1 bubnuoreka [JOK
W3yYCHUS] XUMHUH. https://myschool.edu.ru/
4 OcHOBHBIE CBEIEHUS O CTPOCHUU aTOMa 1 1 bubmorexa [TOK
A P ' https://myschool.edu.ru/
[Tepronnyueckuii 3aKOH U IEPUOIUYECKAS CHCTEMA bu6moreka [IOK
5 . 1 i
JI.. MeHnneneeBa B CBETE IEKTPOHHOM TCOPHU https://myschool.edu.ru/
Knaccudukanus XuMuueckux 31eMeHToB (S-, p-, bu6mmoreka [JOK
6 1 :
d-, f-amemenTsI) https://myschool.edu.ru/
Knaccudukanus XuMuueckux 3I1eMeHToB (S-, p-, bu6mmoreka [JOK
7 1 )
d-, f-anemenTsI) https://myschool.edu.ru/
8 Kontponsnas padora Nel «OcHOBHBIEC IOHSTUS U 1 1 bubnuoreka [JOK
3aKOHBI XUMHUHU. TE€OpHsi CTPOCHHUS aTOMa https://myschool.edu.ru/
9 Xumuueckas CBs3b U ee BuIbl. KoBaneHTHas cBs3b 1 bubnuoreka [JOK
https://myschool.edu.ru/
10 I'uOpuan3anust aTOMOB U TPOCTPAHCTBEHHOE 1 bubnuoreka [JOK
CTPOEHHE MOJIEKYJI. https://myschool.edu.ru/
WNonnas, Metannudeckast ¥ BOJOPOJIHAS CBA3b. 1 bubnuoreka [JOK
11 .
https://myschool.edu.ru/
12 AMoOpdHOE U KPUCTAIUTMYECKOE COCTOSIHUE 1 bubnmnoreka [JOK
BemecTB. Kpucraminyeckue penieTku. https://myschool.edu.ru/
13 KoMmiekcHEBIe coequHECHMS. 1 bubmmoreka [JOK
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14 [IpuunHbI MHOTOOOpa3us BEIIECTB: U30MEPHS, bubnuorexa [JOK
TOMOJIOTHS], AJIOTPOITUS U T.]I. https://myschool.edu.ru/
15 KonTtponsHast padota Ne2 «CtpoeHHe BemecTBay bubnuorexa [JOK
https://myschool.edu.ru/
16 UucThle BelecTBa U CMECH. bubmmoreka [IOK
https://myschool.edu.ru/
17 JlucriepcHble ¥ KOJUIOUIHBIE CHCTEMBI. bubnuotexa [JOK
https://myschool.edu.ru/
18 Wctunnbie pactBopbl. PacTBopenne kak (pu3HKo- bubnuoreka [JOK
XUMHUECKHI TIpoIIecc. https://myschool.edu.ru/
Crioco0ObI BEIpaKeHHST KOHIIEHTPAIIMH PaCTBOPOB: bubnuorexa [JOK
19 MaccoBast JI0Jisi PACTBOPEHHOTO BEIECTBA, https://myschool.edu.ru/
MOJISIpHAS] ¥ MO/IA1bHAsL KOHIEHTPALIUH.
CriocoObI BeIpaKeHHSI KOHIIEHTPAIIMH PaCTBOPOB: bubnuorexa [JOK
20 MaccoBas JI0JIsI PACTBOPEHHOTO BEIICCTBA, https://myschool.edu.ru/
MOJISIpHAS] ¥ MOJIA1bHAsL KOHIEHTPALIUH.
O06001IeHrEe U cUCTEMATU3ALNs 3HAHUHN 110 TEME. bu6mmoreka [JOK
21 )
https://myschool.edu.ru/
29 Kontponbnas padora Ne3 «BermecTBa u ux bubmuoreka [JOK
CHCTEMBI» https://myschool.edu.ru/
23 TennoBsie 3¢ (dekThl peakiuii. DHTATBIHSL. bubnuoreka [JOK
TepMoXUMHUUYECKUE YPABHCHHUSI. https://myschool.edu.ru/
24 3akoH ['ecca bubnuoreka [JOK
https://myschool.edu.ru/
o5 DHTponus bubnuoreka [JOK
https://myschool.edu.ru/
26 Oueprus ['n66ca. [IpornosupoBanue bubnuoreka [JOK
BO3MOHOCTEH OCYIIECTBICHUS PEAKIUH. https://myschool.edu.ru/
27 Pemenue 3anau no reme «TepmonnHamuka bu6mmoreka [JOK
XUMHYECKUX MPOIIECCOBY» https://myschool.edu.ru/
28 CKopoCTh XMMHUYECKON peakuu U (HakTopshl, bubnuoreka [IOK



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

BJIHMAIOIIHMEC HA HEC.

https://myschool.edu.ru/

29 3aKoH JEHCTBYIOIINX Mace bubnuorexa [JOK
https://myschool.edu.ru/
30 3aKoH JEHCTBYIOIINX Mace bubnuorexa [JOK
https://myschool.edu.ru/
31 Karanus u xatanusaTopsl. bubnuorexa [JOK
https://myschool.edu.ru/
Xumunueckoe paBHoBecHe. KoHcTaHTa paBHOBECHSI. bubnuorexa [JOK
32 [Mpunimn Jle-1llatensbe. https://myschool.edu.ru/
Pemenue 3agau no reme «KnHeTn4eCckre NOHATHS) bubnuorexa [JOK
33 .
https://myschool.edu.ru/
Pemenue 3agau no reme «KnHeTn4eCckre NOHATHS) bubnuorexa [JOK
33 .
https://myschool.edu.ru/
35 KontponbHas padoTta Ne4 «KuHeTnka XUuMHUUYECKHX bubnuorexa [JOK
peaKImii» https://myschool.edu.ru/
Teopust 3IEKTPOTUTUYECKOMN AUCCOITUALIUH. bu6moreka [IOK
36 .
https://myschool.edu.ru/
37 CusnbHbIe U cita0ble 27eKTpoauThl. CTETIeHD U bubnuoreka [JOK
KOHCTAaHTAa AUCCOLHUALA https://myschool.edu.ru/
38 Peakuuu nonsoro ooMena. KuciotTHo — ocHOBHBIE bubnunoreka [JOK
B3aUMOJIEICTBHUA. https://myschool.edu.ru/
39 HNonnoe npousseaenue Boapl. [lonstue o pH bu6mmoreka [JOK
pacTBopa. https://myschool.edu.ru/
40 HNonuoe npoussenenue soasl. Ilonstue o pH bubnuoreka [IOK
pacTBopa. https://myschool.edu.ru/
a1 ['maponn3  HEOpraHMYECKUX U OPraHUYECKUX bubnuoreka [JOK
COEIMHEHUM. https://myschool.edu.ru/
42 KonTtponsHast padotaNe5 «Peakuuu B pacTBopax bubnuorexa [IOK
SJIEKTPOJUTOBY https://myschool.edu.ru/
43 OKHCIUTENEHO-BOCCTAHOBUTENbHBIEC PEAKLIUU B bubnmnoreka [JOK

BOJHBIX pacTBOpPaAX.

https://myschool.edu.ru/
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44 OKHCIIUTENTEHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU B bubnuorexa [JOK
BOJIHBIX PAaCTBOPAX. https://myschool.edu.ru/
45 OKHCIUTENTEHO-BOCCTAHOBUTENIHHBIC PEAKIIUU B bubnuorexa [JOK
pasHbIX cpeax https://myschool.edu.ru/
Mertoap! coctaBnenus: ypasuenuniit OBP bubnuorexa [JOK
46 .
https://myschool.edu.ru/
Mertonp! coctaBnenust ypaBuennit OBP bubnuotexa [JOK
47 .
https://myschool.edu.ru/
Mertonp! coctaBnenust ypaBuennit OBP bubnuotexa [JOK
48 .
https://myschool.edu.ru/
XUMHUYeCKHEe NCTOYHHUKHU TOKA. bu6moreka [IOK
49 .
https://myschool.edu.ru/
XUMHYECKHNE UCTOUYHUKH TOKa bu6moreka [IOK
50 )
https://myschool.edu.ru/
DIIEKTPOJIN3 KaK JIEKTPOXUMHYECKUN MpOILIeCC. bubnuorexa [JOK
51 )
https://myschool.edu.ru/
DIIEKTPOJIN3 KaK AJIEKTPOXUMHUYECKUM MPOIIECC. bubnuorexa [JOK
52 )
https://myschool.edu.ru/
DIIEKTPOJIN3 KaK AJIEKTPOXUMHUYECKUM TPOIIeCC. bubnuoreka [JOK
53 )
https://myschool.edu.ru/
Koppo3zus meTannoB u ciocoObl 3alIUTHI OT HEE. bubnunoreka [JOK
54 }
https://myschool.edu.ru/
55 Kontponsnas padotaNe6 «Xumuueckas JUHAMHKA bubnunoreka [JOK
https://myschool.edu.ru/
56 Bonopon u ero coennnenus. Bona kak bubnuoreka [IOK
PacTBOPUTEIIb. https://myschool.edu.ru/
57 OO11ast XapakTepUCTHUKA TaJIOTEHOB U MX bubnuoreka [IOK
COEIMHEHUM. https://myschool.edu.ru/
58 OO1as XxapakTepuCTUKa TAJIOTeHOB U X bubnmoreka [JOK
COEIUHEHUN https://myschool.edu.ru/
59 O6mas xapaktepuctuka anemMeHToB VI — A bubnmnoreka [JOK

rpynnsl. Kucnopon u 030H. CoequHeHust

https://myschool.edu.ru/
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KUCIIOpoa. BUOreHHast poJib KUCI0poaa.

OO6mas xapakrepuctuka anemMeHToB VI — A

bu6mmoreka [{OK

60 rpynmnbl. Kuciopon u 030n. CoeuHeHus https://myschool.edu.ru/
KHCII0poia. buoreHHas posib KMCI0pOAa.
61 Cepa. CepoBoopon u cynbhuasl. Kuciaopoasie bubnuorexa [JOK
COEIMHEHUS CEpPBhI. https://myschool.edu.ru/
62 Cepa. CepoBoaopon u cyabpuasl. Kucnopoaasie bubnuotexa [JOK
COEIMHEHUS CEpPBhI. https://myschool.edu.ru/
OO6mast xapakTepucTuka 371eMeHTOB VA — IpyTIIIbL. bubnuotexa [JOK
63 .
Asot. Hutpusl. https://myschool.edu.ru/
OO6mrast XxapakTepucTuka 371eMeHTOB VA — TpyTIIIbL. bubnuorexa [JOK
64 )
Asot. Hutpusl. https://myschool.edu.ru/
65 Ammuak. Conn ammonus. Kucnopoansie bubnuoreka [IOK
COCIIMHEHHS a30Ta. https://myschool.edu.ru/
66 Ammuak. Conu ammonusi. Kucnopogneie bu6moreka [IOK
COCIIMHEHHS a30Ta. https://myschool.edu.ru/
67 O6mras xapakrepuctuka pocdopa u ero bubnuorexa [JOK
COCIIMHCHHUH. https://myschool.edu.ru/
OO6mrast xapakTepucTuka 3nemMeHToB |VA — rpymibl. bubnuoreka [JOK
68 .
Ocobast poJib yriiepoja. https://myschool.edu.ru/
Yraepoa. Heoprannueckue coeMHEHUs yriepoja. bu6mmoreka [JOK
69 }
https://myschool.edu.ru/
Kpemuuii. Baxueiime coeiMHEHNS KPEMHUS bubnunoreka [JOK
70 .
https://myschool.edu.ru/
Hewmeransl B mpupoie U AKU3HU YEIOBEKA. bubnuoreka [JOK
71 )
CoenMHeHNs HEMETAITIOB. https://myschool.edu.ru/
KonTtponsHas padota Ne 7 «HemeTanis» bubnuoreka [IOK
72 )
https://myschool.edu.ru/
OO11ast xapakTepuCTUKA 1eMeHTOB |A- rpymnmbl. bubnuorexa [IOK
73 .
https://myschool.edu.ru/
74 XuMuueckue cBOUCTBa aneMeHToB |A- rpynis bubnuorexa [IOK

https://myschool.edu.ru/
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Oo6mas xapakrepuctuka ||A- rpynmst u ux bubnuorexa [JOK
75 . .
coemuueHuil. JKecTKOCTh BOJIBI. https://myschool.edu.ru/
Xumuueckue cBoiicta anemeHToB || A- rpymrbl bubnuorexa [JOK
76 .
https://myschool.edu.ru/
Xapakrepuctuka 3neMeHToB |H1A- rpynmnel. bubnuorexa [JOK
77 . ]
AJIFOMUHHN U €ro COeIUHEHUS. https://myschool.edu.ru/
Xumunyeckue cBoiicta aneMeHToB || A- rpynmst bubnuorexa [JOK
78 }
https://myschool.edu.ru/
Kenezo. CoenuHeHus xenesa. bubnuotexa [JOK
79 }
https://myschool.edu.ru/
80 Coenunenus xemne3a bubnuorexa [JOK
https://myschool.edu.ru/
[Tpon3BoOACTBO YyryHa U CTaJH. bubnuorexa [JOK
81 )
https://myschool.edu.ru/
XapakrepucTrka (-3JIEMEHTOB ¥ UX COCTUHECHHUI. bubnuorexa [JOK
82 )
https://myschool.edu.ru/
83 Menb 1 ee coeIMHEHUS bu6moreka [IOK
https://myschool.edu.ru/
84 XpOM U €ro COeAMHEHUS bu6mmoreka [JOK
https://myschool.edu.ru/
Cepebpo, 30J10TO U UX COEAUHEHUS bubnunoreka [JOK
85 .
https://myschool.edu.ru/
86 Hukens, mmatuxna bubnuoreka [JOK
https://myschool.edu.ru/
OO6o01eHre U cucTeMaTru3alus 3HaHUH 110 TeMe bubmuoreka [JOK
87 .
https://myschool.edu.ru/
88 KonTtposnpHas padota Ne§ «Metansl u ux bubnuoreka [IOK
COEJIMHEHUS» https://myschool.edu.ru/
89 CpaBHHTENIbHAS XapaKTEPUCTUKA METAJJIOB, bubmuoreka [JOK
HEMETAJUIOB U UX COEIUHEHNIA. https://myschool.edu.ru/
90 CpaBHHTENIbHAS XapaKTEPUCTUKA METAJJIOB, bubmuoreka [JOK

HEMETAJJIOB U UX COCAUHEHUIA.

https://myschool.edu.ru/
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91 OcHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHEHUN 1 bubnuorexa [JOK
B3aUMOCBSI3b MEXK]y HUMHU. https://myschool.edu.ru/
92 OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTMHEHUN 1 bubnuorexa [JOK
B3aUMOCBSI3b MEXK]y HUMHU. https://myschool.edu.ru/
93 [TpoBepounas paboTta «O0600IIeHIE 3HAHHIA O bubmmorexa [IOK
MeTa/Tax U HeMeTajiax) https://myschool.edu.ru/
94 OO6mast XxapakTepuCTHKAa HEOPTaHUYECKUX U bubnuotexa [JOK
OpraHu4eckux coeanHenui. x xnaccudukarms. https://myschool.edu.ru/
95 OO6mast xapakTepuCTHKAa HEOPTaHUYECKUX U bubnuotexa [JOK
OpraHu4eckux coeanHennil. Mx knaccudukanms https://myschool.edu.ru/
Heoprannueckue u oprannueckue peakuuu. Mx bubnuoreka [IOK
96 )
KIaccuuKaIus. https://myschool.edu.ru/
Heoprannueckue u oprannueckue peakuuu. 1x bubnuoreka [IOK
97 )
KJTacCU(HUKAIHSL. https://myschool.edu.ru/
098 Oprannyeckue 1 HEOpraHM4eCK1e BENIECTBA B bubnuoreka [IOK
YKHUBOU TIPUPOJIE. https://myschool.edu.ru/
99 Kontponbras padoTta Ne9 «B3zanmocsi3b bubnuorexa [JOK
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTBY https://myschool.edu.ru/
buorennsie seMeHTHl. XUMUS )KU3HU. bu6mmoreka [JOK
100 .
Brosornueckn akTUBHBIE BEILIECTBA. https://myschool.edu.ru/
101 XUMHUA B METULIHE bu6mmoreka [JOK
https://myschool.edu.ru/
102 CpenctBa OBITOBOM XMMUHU. MOFOIIME W YHCTSIINE bu6mmoreka [JOK
CpeJICTBA. https://myschool.edu.ru/
103 XHUMHA Ha Jade. bu6mmoreka [JOK
https://myschool.edu.ru/
XHUMHYECKasi TEXHOJIOTHSL. bu6mmoreka [JOK
104 )
https://myschool.edu.ru/
OO61ue crnocoObl MOTYYeHUS METaIIOB. bubnmoreka [JOK
105 .
Mertannyprus. https://myschool.edu.ru/
106 XuMHUecKasi TEXHOJIOTHS CHHTE3a aMMHUaKa. bubnmnoreka [JOK

https://myschool.edu.ru/



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

107 XUMHYECKUE TIPOU3BOACTBA U UX IKOJIOTMUYECKHE 1 bubnuorexka [IOK
po0JIeMbI https://myschool.edu.ru/
XUMUKO-9KOJIOTHIECKHE TIPOOIEMBI U OXpaHa 1 bubnuorexa [JOK

108 | armocdepsl, ctpaTocdepsl, ruapochepsl, https://myschool.edu.ru/
TUTOC(hEpHL

109 DKOJIOTHYECKHUE TPOOJIEMBI U 3I0POBhE UETIOBEKA 1 BI/I6J‘I.I/IOTeKa HOK

https://myschool.edu.ru/

110 XuMHYECKOe TTO3HAHUE U €T0 METOI0JIOT U 1 BI/I6J‘I.I/IOTeKa HOK

https://myschool.edu.ru/

111 XHAMHUYECKUH SKCIIEPUMEHT U €r0 POJIb B TO3HAHUH 1 bubnuoreka [JOK
MIPUPOJIBI https://myschool.edu.ru/
Nudopmanus u oOpazoBaHue Kak 1 bubnuoreka [JOK

112 | obuieyenoBevYecKUe EHHOCTH B COBPEMEHHOM https://myschool.edu.ru/
oOrecTBe

113 | UroroBas koHTpoOJIbHAs paboTa 1

114 | UroroBas KOHTpOJIbHAS paboTa 1

115 | UroroBas KOHTpOJIbHAs paboTa 1

116 | MroroBast KOHTpOJIbHAS paboTa 1

117 [ToBTOpEeHME U3y4EHHOTO. I:IO,I[FOTOBKa K 1

roCyJapCTBEHHON UTOTOBOM aTTeCTalLlUH.

118 [ToBTOpEHuE U3Y1EHHOTO. l:IOI[FOTOBKa K 1
roCyJapCTBEHHON UTOTOBOM aTTeCTallUH.

119 IToBTOpEHuE H3YCHHOTO. lu_[OI[FOTOBKa K 1
roCyJapCTBEHHON UTOTOBOM aTTeCTaLlUH.

120 [ToBTOpEHue U3Y4EHHOTO. l:[0nr0TOBKa K 1
roCyJapCTBEHHON UTOTOBOM aTTECTALlUH.

191 [ToBTOpEHue U3Y4EHHOTO. l:[oz(mTOBKa K 1
roCyJapCTBEHHOIN UTOTOBOM aTTeCTalluH.

199 [ToBTOpEHue U3Y1EHHOTO. 1:[onr0TOBKa K 1
rOCyJIapCTBEHHON UTOTOBOM aTTECTALlUH.

123 | IToBTOopenue uzyuenHoro. Iloaroroska k 1
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rOCyJIapCTBEHHOW UTOTOBOM aTTECTALIMU.

124 [ToBTOpEeHue I/ISyZIeHHOI‘O. I:IOILFOTOBKa K 1
roCyJIapCTBEHHOW UTOTOBOM aTTECTAIUU.

125 [ToBTOpEeHue I/ISyZIeHHOI‘O. I:IOILFOTOBKa K 1
roCyJIapCTBEHHOW UTOTOBOM aTTECTAIUU.

126 [ToBTOpEeHUE I/ISyZIeHHOFO. I:IOILFOTOBKa K 1
rOCyJIapCTBEHHOW UTOTOBOM aTTECTAIUU.

127 [ToBTOpEeHUE I/ISyZIeHHOFO. I:IOILFOTOBKa K 1
roCyJIapCTBEHHOW UTOTOBOM aTTECTAIUU.

128 [ToBTOpEeHUE I/ISyZIeHHOFO. I:IOJIFOTOBKa K 1
rOCyJIapCTBEHHOW UTOTOBOM aTTECTAIUH.

129 [ToBTOpEeHUE I/ISyZIeHHOFO. I:IOJIFOTOBKa K 1
roCyJIapCTBEHHOW UTOTOBOM aTTECTAIUH.

130 [ToBTOpEeHUE I/ISy?GHHOFO. I:IO,I[FOTOBKa K 1
rOCyAapCTBEHHON UTOTOBOM aTTECTALIMH.

131 [ToBTOpEeHUE I/ISy?GHHOFO. I:IO,I[FOTOBKa K 1
rOCyAapCTBEHHON UTOTOBOM aTTECTALMH.

132 [ToBTOpEeHUE U3y4EHHOTO. I:IO,Z[FOTOBKa K 1
roCyJapCTBEHHON UTOTOBOM aTTECTALIMH.

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 107 10 28




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Kysuenosa H.E., JlurBunosa T.H., Jleekun A.H. Xumus: 11 xnacc: YueOHuk ass
yyamuxcs 001eo0pa3oBaTeIbHbIX Opranu3anuil (yriyOonEéHHbIA ypOBEHB)

2. Kysnenosa H.E.,Jleskun A.H. 3agaunuk o xumun: Y4eOHOE TOCOOUE [T yHaIUXCs
11 xmacca o6meo0pazoBaTeNbHBIX Opranu3anuii (yriyOonéHusiid yposens). [Iporpammel
o xumuu st 8-11 kimaccoB 00meoOpa3oBaTeNbHBIX yupexkaeauii/ [lox pe.
H.E.Ky3nenoBoii.

4. Kopomenko A.C., IBanosa P.I'., To6potun [I.1O. Xumus: Juraktudyeckue
MaTepHAIIBI:
10-11 w1
5. HaconoBa A.E. Xumus B Tabnuiax 8-11 kmacc: cnpaBodHoe mocooue
6. NBanoB B.I'. Xumus B ¢dopmymnax 8-11 kiacc: cripaBoYHbIe MaTepHAIIbI

METO/IUYECKHME MATEPUAJIBI JJISA YUUTEJIA
1. Kysuenosa H.E., JlutBunosa T.H., Jleekua A.H. Xumust: 11 knacc: YueOHUK asis
y4auxcs 061eo0pa3zoBaTesbHbIX OpraHu3anuil (yrinyOonéHHbIN ypOBEHb)
2. Kysnenosa H.E.,Jleskur A.H. 3agadynuk mo XumMuu: YdeOHOE TOCOOHUE JIIS yIaITUuXCs
11 ximacca o6meo0pa3oBaTeIbHBIX OpraHu3aui (yriayoa€éHHbIN ypOoBEHb
3. TIporpammel o xumuu s 8-11 kiraccoB 001meoOpazoBaTeNbHBIX YupexaeHuii/ [Tos
pen. H.E.Ky3nenoBoii.

4. Kopomenko A.C., IBanosa P.I'., lo6potun JI.1O. Xumus: {ngaktudeckue
MaTePHAJIBI:
10-11 k.

5. HaconoBa A.E. Xumust B Tabnunax 8-11 kiacc: cpaBoyHOE ocoOune
6. MBanoB B.I'. Xumus B ¢dopmynax 8-11 kiacc: cripaBoYHbIE MaTepHAIIbI

HMHUPPOBBIE OBPA30BATEJIbBHBIE PECYPCBHI U PECYPCBI CETU HHTEPHET
bubmnoreka L{OK https://myschool.edu.ru/

http://school-sector.relarn.ru/web _guests/Chemistry Quest/

OTKpBITHIN KOJUTEHK XuMus hitp://www.college.ru/chemistry/

[IxonpHas xumus http://www.schoolchemistry.by.ru/

Karamnor O6pa30BaTeJ'IBHbIX pPeCypCoOB IO XUMHUU
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149
BuptyanbHbiii yueOHuK o xumuu http://www.chemistry.ssu.samara.ru/
Xumuaeckue urpsl Anxumuk http://www.alhimik.ru/fun/games.html
Meroandeckoe oobeaunenue yuuteneit xumun CBO Mocksbl
http://www.bolotovdv.narod.ru/index.html

3anuMarensHag xumus hitp://home.uic.tula.ru/~zanchem/index.htm
http://www.alhimik.ru

http://chemistry.r2.ru

http://khimia.hl.ru

http://www.informika.ru/text/database/chemy/START.html

http://chem4you.boom.ru/

http://www.edu.ru/

http://www.school.edu.ru/default.as
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