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MNOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmmMa mo XMMHUU Ha YpOBHE CpEIHEro 00Iero oopa3zoBaHUs
paspabotrana Ha ocHOBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O06
oOpazoBanuu B Poccuiickoii ®@enepanuny», TpeOOBAHUNA K pe3yjbTaTaM OCBOEHUS
dbenepanbHOI o0pazoBaTeIbHON IPOTrpaMMBbl CpEIHEro o011ero
ob6pazoBanusi(POIT COO), npeacraBiaeHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obOpazoBarenbHoM cTangapre COO, c¢ yuérom KoHueniuu mnpenojgjaBaHus
y4eOHOro mpeamera «XumMmus» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
Qdenepanuy, pealM3yOIMIUX OCHOBHbIE OOpa3oBaTelIbHBIE MPOTpamMMbl, U
OCHOBHBIX TMOJOXeHUN «CTparerun pa3BuTua BocnuTanuss B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS Ha YpPOBHE YIUIYOJIEHHOTO H3Y4Y€HHUs 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-HAYy4yHOro oOpazoBanusi ydammxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YyCIOBHUSIX Ju(depeHIUpOBAHHOTO,
npoduibHOrO 00y4YeHHs, TpU3BAaHO oOOecrneunTh 001e00pa3oBaATENbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTay X K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH B COLIUYME, a TAKKE IS
IPOJOJKEHUs O0y4YeHHs B OpraHu3auusx NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCS] OJTHON U3 MPUOPUTETHBIX JUCITUILINH.

B mporpamme no XumMuM Ha3zHaueHUE npeaMeTa «XUMUSD) MOTydaeT
NOAPOOHYI0  WHTEPIPETAlMI0 B  COOTBETCTBMM C  OCHOBOMOJIATAIONUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJeH, COoAep KaHus,
pe3yiabTaToB OOy4eHHS M TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIMYCKHUKOB.
CBUIETENLCTBOM TOMY SIBISIFOTCSL CHEAYIOUIME BBIMOJHSIEMBIE MPOrPaMMON MO
XUMUU QYHKIIAN:

e HMH(POPMALMOHHO-METOJUYECKAsl, peaau3alus KOTOpoM oOecrneynBaeT
MOJIydYeHUE TMPEACTABICHUSI O IENAX, COAEp)KaHUHU, OOIeld cTpaTeruu
OoOy4eHHMs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOIIUXCSl CPEACTBAMU MPEMETA,
M3y4aeMoro B paMKax KOHKPETHOIO Mpoduis;

e OpraHM3alMOHHO-TIIAHUPYIOILAs, KOTOpas npeaycMaTpuBaeT
OTpeJieieHre: MPUHIIMIIOB CTPYKTYpPUPOBAHUA W TOCIEI0BATEILHOCTH
U3Yy4YeHUs Y4eOHOro MaTepHuaya, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €T0
XapaKTEPUCTHK; TOAXOJ0B K (DOPMHUPOBAHUIO CONEPIKATCIIEHON OCHOBBI
KOHTPOJISI W OLIEHKH OO0pa3oBaTebHBIX JOCTHXKEHHM O0Oydarommxcsi B



paMKax HTOrOBOH arrectaud B (OpMe €IUHOr0 TOCYyAapCTBEHHOTO
’K3aMEHa 110 XMMUHU.

[Iporpamma mJist yriry0JIEHHOTO N3YYEHUSI XUMUU:

e YCTAaHABIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUIST W3Y4YeHUs B paMKaxX OTICNbHBIX Mpoduiei, mperycMaTpuBacT
pacnpeneneHue M CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3iesam Kypca;

e Ja€T NMPUMEPHOE pacHpeleeHue YYeOHOro BPEMEHH, PEKOMEH]IyeMOIo
JUISl U3YUYEHHUS OTJIETbHBIX TEM;

e IpeUlaraeT NPUMEPHYIO TMOCIENOBAaTEIbHOCTh H3YyYEHUA Y4eOHOro
MaTepuana ¢ y4éToM JIOTUKH MOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IEJIed U 3a/1ay U3yYEHHUs NpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIbHOW XapaKTePUCTUKU
IUTAHUPYEMbIX  PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MPOrpaMMBbl CpPEIHErO o0111ero oOpa3oBaHus (JIMTUHOCTHBIX,
METaNpPeIMETHBIX, MPEIMETHBIX), a TaKXe C YUYETOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUU  00ydYaromerocs IO OCBOCHHIO
COJIep KaHUs IIPEIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUSM B IpOrpamMMme MO XUMHUHU IMPETyCMOTpPEHA
IPEEeMCTBEHHOCTh € OOy4Ye€HHEM XUMUU Ha YpPOBHE OCHOBHOTO OOLIETrO
oOpazoBanusi. 3a TpenelaMd yCTAaHOBJICHHOW TMPOTPaMMOM 1O  XUMHU
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COMEp KaHuUs y4eOHOTO mpeaMeTa
«XuMus» OCTa€Tcs BO3MOXKHOCTh BbIOOpAa €ro BapHaTHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENEIsThCS B COOTBETCTBUHM C HAIMPABIEHUEM KOHKPETHOTO
npoduis 00ydeHus.

B coorBercTBUM ¢ KoHuentyaiabHbIMH mojoxeHusmu PI'OC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOro M yIIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEHHUsI HAa YPOBHE CpeaHero ooiiero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YIUIYOJIEHHOTO U3Y4YEHUsS HANpaBJeH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  J3TallOM  IOJXYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax M3Yy4YEHHUs] CHEHUAJIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPraHHU3alUsAX CPEIHEro MpoQecCHOHATBHOTO
oOpa3zoBanusi. B 5Toif cB3M wu3ydeHHwe mnpeamera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pacllMpeHue ¢ YriayOJIeHWEe TEOPETHYECKOW U
IPAKTUYECKON MOATOTOBKU OOYYarOLIMXCs, BEIOPABIIMX ONPENEAEHHBIA MPOopUih
oOy4eHus1, B TOM YHCIIe C IEPCIEKTUBOMN MOCIETYIOIErO MOTYYEHUS XUMUYECKOTO
o0pa3oBaHMs B OpraHU3AIUAX MPOPEeCcCHOHATBHOTO 00pa3oBanus. Hapsmay ¢ atum,



B cBete TpeboBanuiit ®I'OC COO k mnnaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MPOTrpaMMbl CpedHEro oOIIero o0pa3zoBaHUs
U3y4yeHue rmnpeamera «XuUMHUS» OPHEHTHUPOBAHO TaKKe Ha pelleHue 3ajay
BOCITUTAHUS U COLIMAIBHOTO Pa3BUTHUsI OOYYalOIIUXCs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIUICKTYaIbHBIX YMEHHUM, YMEHHUI palioHAIM3aIMi y4eOHOTro Tpyjaa |
0000IIEHHBIX CIOCOOOB  JIESITENBHOCTH, WMEKOIMIMX  MEXAUCIUIITMHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocraBnsomuMe npeaMera «XuMus» Ha YpOBHE yriayOn€HHOTO M3Yy4EeHHS
ABISIOTCS  yrIyOn€HHble Kypcbl — «Opranuwdeckas xumusi»y U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHun nojaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEPKaHUSI ATUX KypcOB B MporpamMme IO XMMHUHU 32 OCHOBY
npuaTel nonokeHnst GI'OC COO o pazmuuuax 0a3oBoro u yriyOn€HHOTO
YPOBHEHN U3yUYEHHUS IIPEAMETA.

OcHoBy coxepxxanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKass XHUMHS» COCTABJISIET COBOKYMHOCTb NPEIAMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCS K 0a30BOMYy YpPOBHIO M3Y4EHHs MpeameTa. IDTa cucreMa
3HAHUN TMOJydaeT ONpeNeEHHOE TEOPETHYECKOE JIONOJIHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH  CYIIECTBEHHO OoJblIMH 00BEM  (PaKTOIOIHYECKOrO
MmaTepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4EHMs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAYHUTEILHOTO YyBEJIMYEHUS O0O0bEMAa 3HAHMM O XUMHUYECKHX
3JIEeMEHTaxX M CBOMCTBAaX MX COEJIMHEHH Ha OCHOBE PACIIMPEHUs] U yriayOjeHus
IPEACTABICHUA O CTPOCHUM BEIECTBA, XMMUYECKOM CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHMS PEaKIMil, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUS XUMUYECKON KUHETHKU
U TepMOAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX TPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKas CBA3b
O0OBSACHSIETCS] C TOYKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHUN TIpu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKXKe C TOYKU 3PEHHs] MEXaHHW3MOB €€ oOpas3oBaHus. M3yueHue
TUMOB  peakuul  jgomnojHsercs  (GOpMUpPOBAHMEM  TpeACTaBlIeHUd 00
ANEKTPOXUMUYECKHUX MPOIECCaX U IIEKTPOJIM3€E PacIliIaBOB U paCTBOPOB BEILIECTB.
B kypce oprannuyeckod XMMHUU TpPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHHH YENsIeTCsl 0c000€ BHUMAHHUE BOMIPOcaM 00 3JEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIHil.

Ocoboe 3HaueHWE HMEET TO, YTO Ha COJEpNKAaHUE KypCOB XHUMHH
yIrIyOIEHHOTO YPOBHS U3YUEHHS JJIs1 KIIACCOB ONMpPEAETIEHHOr0 NMpodus (TIaBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep HOINOJHEHUW K oOmeil cucreme
MpEeAMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbIE TpeaAMeThl. Tak, Hanmpumep,
B COJIEpKaHUM TpeaMeTa ISl KIacCOB XUMHUKO-(pu3nyeckoro npoduis 00ibiioe
3Ha4YeHUE OYyIyT UMETh DJEMEHTHI y4eOHOTO MaTepuana mo odbmer xumuu. [Ipu



U3YYCHUU TIpeAMETa B JAHHOM CiIy4yae akieHT OyJeT cieimaH Ha OOUIHOCTH
METOJIOB MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMHUU U B (PU3UKE: aTOMHO-
MOJICKYJIsIpHaAsE Teopusi (MOJEKYJspHas Teopus B (U3MKE), 3aKOHBI COXpPaHCHUS
MacCchl M DHEPIHM, 3aKOHbl TEPMOJAWHAMUKH, 3JIEKTPOIN3d, MPEACTABICHUA O
CTPOEHHH BEIIECTB U IPYTOE.

B 10 )€ Bpems B coaepKaHWM TMpeaMeTa s KIAacCOB XHMHUKO-
Oounosoruyeckoro npoduias OOJIbIIMKA YIeNbHBIA Bec OyJeT UMETh OpraHuyYecKas
xumus. B 3TOM ciywae mpedocTaBiseTcsl  BO3MOXKHOCTh g Ooliee
00CTOSITEILHOTO  PAaCCMOTPEHHUS XUMHYECKOW  OpraHu3alui  KJICTKH  Kak
OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOHST, K IMPUMEpY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIMUIbI, OEJIKU, YIJIEBOJbl, HYKJIECHUHOBbBIE
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy’KAaT OCHOBOM ISl W3yYECHUS
CYIIHOCTH IpoLeccoB (hOTOCUHTE3A, IbIXaHU s, MUIIEBAPCHUSI.

B nnane dopmupoBaHHs OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHS
0O0IIIeHayYHBIX METOJIOB MTO3HAHUSI U OTIBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUU HM3y4YeHUE MpeaMeTra «XUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMU TIpeAMETaMH, BXOJSAIIUMH B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble TpenMeTb», «MartemaTuka u
uHdopmaTka» u «Pycckuil sI3b1K U TUTEpATypaY.

[Ipy wuzydyeHuu ydeOHOro mnpeamera «XUMHUsS» Ha YriyOJIEHHOM YpPOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeJHero oomiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3aJja4eil MepBOCTENICHHOW 3HAUYUMOCTH SIBJISETCS (HOPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak O00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JNEATEIbHOCTH YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Pemenne
9TOM 3ajauu Ha YyIIYyOJEHHOM YpOBHE H3YyYEHHUsS TMpeaMeTa IpearoJiaraet
peanu3anuio Takux LeseH, Kak:

e (opMHUpOBaHUE MPEACTABICHUNA: O MaTEpUATILHOM €AUHCTBE MU,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUN MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poim B obOecrnedyeHuu
YCTOMYMBOTO  PAa3BUTHS  YEJIOBEYECTBA: B  pEHICHUH  MpolJemM
AKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JJaHUH HOBBIX MaTE€PHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCIeuyeHnr palMOHAIBLHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUs W O0OIIEeH KyJIbTYphl YEJIOBEKAa, a TAKKE JKOJIOTHUECKH
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MMPUPOAHOU CpeIE;

e OCBOCHME CHCTEMbl 3HAHWM, JIEKAIIMX B OCHOBE XUMHYECKOH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHbBIX
MOHSTUW, 3aKOHOB M TE€OPUM XHWMHUHU, COBPEMEHHBIX MPEACTABICHUN O



CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAQJMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX DPEaklHi, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IUX
Hay4HBIX PUHINNAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopmupoBaHue y o0yyarommxcs OCO3HAHHOTO MMOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKMX 3HAHUU [JI1 OOBACHEHUS
KIIFOUEBBIX HJEH U MPoOJeM COBPEMEHHOM XUMHUHU, ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPONY;
IPAMOTHOTO pelieHus mpobeM, CBI3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUSI,
aHaJIKM3a U OIIEHKHU C MO3UIIMI 3KOJIOTMYECKONW 0€30MacCHOCTH TOCIEICTBUN
OBITOBOIl M TPOW3BOJCTBEHHON JEATEIHHOCTH YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOUW3BOACTBOM, HCIOJIL30BAHHEM H  TepepadOTKOM
BEILECTB;

yriyOJieHne  TpEeACTaBICHHM O  HAay4yHbIX  METOJax  MO3HaHUS,
HEOOXOAMMBIX [JIsi MPUOOpPETEHUST YMEHUN OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBSCHEHHS XHUMHYECKUX SIBIICHUM, WMEIOIIUX MECTO B
MPUPOJIC, B MPAKTUYECKOM JIESITEIBHOCTH U TTOBCEAHEBHON KU3HHU.

B nnane peain3aliii IICPBOOYCPCAHBIX BOCIIMTATCIBHBIX W PA3BUBAIOIINX

GYHKIMNA TETOCTHOM CHCTEMBl CpeHEro oOIIero o0pa3oBaHUs MPHU W3YUYECHUU
npeaMera «XuUMHs» Ha  yrayOJnEHHOM ypoOBHE OCOOYI0  aKTyalbHOCTh
IPUOOPETAIOT TaKUe IeNU U 3a/1a9H, KaK:

BOCIIUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHM MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAIHBIX HCCJICIOBAHUM B XUMHH, (OPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHMIO W T[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCHMTaHUIO  Ha  OCHOBE  YCBOEHHS
00LIEYeI0BEYECKHUX LIEHHOCTEM;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
crocoOHocTel oOydaronuxcsi, (GOpMHUpPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBUIO yCIEUHON MpodeCcCHOHATBHON U OOLIECTBEHHOM JEeITeIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUSI K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMupoBaHUE€ YMEHHH M HABBIKOB Pa3yMHOI'O MPUPOAOINOIL30BaHUSA,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPhI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JESATEIBHOCTH.



OO6miee yucI0 9acoB, MPEAYCMOTPEHHBIX JJI MU3YUYEHUSI XUMHUU HA YTIIyOJICHHOM
ypOBHE cpeaHero obdiiero odpazoBaHusi, coctaBiser 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 gaca (3 yaca B HeJIel0).



COJAEPXKXAHME OBYUYEHUA
11 KUIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW 3neMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPTeTUYECKHUE YPOBHH H
noaypoBHHU. AToMHbIe opOuTanu. Kiaccupukanms XuMH4eCcKUX 3J1EMEHTOB (S-, -,
d-, f-snmementsl). PacmpesnencHue 3JCKTPOHOB IO aTOMHBIM — OpOHUTAJISAM.
DNeKTpOHHBbIE KOH(UTYpAIK aTOMOB 3JIEMEHTOB IEPBOrO—4E€TBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXAEHHOM COCTOSIHMM, 3JEKTPOHHbIE KOH(HUIypallMd HOHOB.
DJIEKTPOOTPULIATEIIBHOCTb.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b mepuoanueckoro 3akona u llepronnueckoil cucTemsl
XUMHAYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEW  CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpyIllaM M [epuojaM. 3HAYEHHUE
nepuoanueckoro 3akona [[.M. Menneneesa.

Xumuyeckass CBs3b. BuHIObl XMMHUYECKOW CBSA3U: KOBAJEHTHAs, WOHHaf,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3M: OOMEHHBIN U
JOHOPHO-AKLENTOPHBIN. DHEPIUsl U JJIMHA CBs3U. [1osipHOCTD, HAIPaBIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBsaA3U. Kparnbelie cBsa3u. BomopomHas CBA3b.
MexMOJIEKYIIApHBIE B3aUMOAECHCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C X T€OMETPUYECKUM CTPOEHUEM (HA NMPUMEPE COEANHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coequHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareib, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHEe O KOOPIMHATMOHHOW XUMUH.

BemecTtBa  MONEKYISPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUs.  [HIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbIix cucrteMax. Mctuaabie pactBopshl. Ilpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAXEHHUSI KOHILIEHTPALlUU PacTBOPOB:
MaccoBas J0JI1 BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HaceleHHusie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruapars.

Krnaccudukanys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBHATIbHBIC
HAa3BaHMS OTIEJIBHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BELIECTB.

Knaccudukanys XUMHUYECKUX peakiuii B HEOPTraHUYECKOW M OpraHuyecKon
XUMHH. 3aKOH COXPAHEHUS MAcCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS



SHEPTHUU MPU XUMHYECKUX peakiusaX. TeraoBbie 3Q(PEKTH XUMUUECKUX PEAKITUN.
TepMOXUMUYECKUE YPABHEHHUS.

CKopoCTh XMMUYECKOW peaKIiu, €€ 3aBUCUMOCTb OT Pa3JIMUHbBIX (DAKTOPOB.
['omoreHHbie U reTeporeHHblie peakuuu. Katanms u katanm3atopsl.

OO6patumbie 1 HeoOpaTUMBbIE peakIuu. XUMHUUeCcKoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPa, JABJICHUE U KOHUECHTPAIIMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

Onektposutuyeckas auccornuarnus. CuibHbIE W claOble DJIEKTPOJIUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAacCTBOPOB: KHUCIOTHAsS, HEWTpasbHAas,
mienouHas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus comneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
Oxkuciurens W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHWST W BOCCTAHOBJICHUS.
Baxneiiline OKHCIUTENM W BOCCTAaHOBUTENW. MeTOn 53JEKTPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCNEPUMEHTAJIBHBIE METOJbl M3YUYE€HUS BEHIECTB M HX NPEBPALICHUN:
pa3loKEHWE TEePOKCHIA BOAOPOAA B TMPUCYTCTBUM KaTallA3aToOpa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHHUE PEaKIMii HOHHOTO OOMEHa, Ompe eI HIE
Cpelbl pPacTBOPOB C MOMOIIBIO HHIMKATOPOB, U3YUYCHHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW pEaklUu U TMOJO0XKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi Xumus.

[Tomoxenne HemetauioB B llepuognueckod cUCTEME  XMMHYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS WX aToMoB. Dusnueckue
CBOMCTBA HEMETAJJIOB. AJUTOTPOIMS HEMETaJUIOB (Ha MpUMEPE KHUCIOPOaa, CEpPhI,
docdopa u yriepona).

Bomopon. Ilomydenue, ¢usnueckue M XUMUYECKHE CBOWCTBA: PEAKIIMH C
METAUIAMA W  HEMETAJIaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ Wapuisbl.
TonnuBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, cnocoObl MONydeHHs, (Puanyeckue u
XMMHUYECKUE CBOMCTBA. | aJloreHOBOAOpOAbI. BaxkHenme KUCI0pOoaACOAEpKaAIINE
COCMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOMYyYSHUS
rajioreHoB. [I[puMeHeHue rajloreHoB U UX COCIMHEHU .

Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIOCOOBI MOMIYYECHUS
KUCI0po1a. PU3NUECKUE U XUMHUYECKUE CBOMCTBA M NMPHUMEHECHUE KHUCIOPOAA U
030Ha. OKCUIbI U TEPOKCUIBI.

Cepa. Haxoxaenue B TpupoOAE, CIOCOObI MONy4YeHHS, (U3MUECKHE WU
xuMuueckue cBoiictBa. CepoBogopona, cyinbduasl. Oxcua cepsi(1V), okcun



cepoi(VI). CepHucras u cepHas KHCJIOTHI M HX coiad. OCOOCHHOCTH CBOWMCTB
CEepHOU KUCIOTHL [IprumMeHeHne cepbl U €€ COeTMHEHHUI.

A30T. HaxoxneHue B TMpupoAe, CHOCOObI TONy4YeHUs, (PU3HYECKUE U
XUMHYECKHE CBOMCTBA. AMMMAK, HUTpUbl. OKCUAbI a30Ta. A30TUCTas U a30THas
KHCJIOTHI U X cou. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHne azora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHUS.

®docdop. HaxoxkneHue B mpupoje, CnocoObl MONMydeHUs,, (PU3NYECKHUE U
xumudeckue cBoictBa. Pochuast u dochun. Oxcunbl Gocdopa, GocdopHas
kucinota u e€ conu. [lpumenenue docdhopa um ero coeauHeHuit. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoxIaeHWe B OpUpojae. AJUIOTPONHbIE MOAU(PUKALUU.
Ousznueckue M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepoma(lV), yroneHast kucinora u eé
COJIM. AKTHUBUPOBAHHBIA yroib, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IpuMeHeHre MpPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCAUHEHUN.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MOMydeHUs, (U3HYECKHE M
xumudeckue cpoiictBa. Okcun kpeMuus(l1V), KpeMHHEBas KHUCIOTAa, CUJIMKATHI.
[IpruMmeHeHne KpeMHuUs U ero coeuHeHu. CTeKI0, €ro MOIyYeHNe, BUIbI CTEKIIA.

[Tomoxenue meramwioB B [lepuoandeckoil cucTeMe XMMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHSI AJIEKTPOHHBIX O0O0JOYEeK aroMoB MeTamwioB. OOuue
dbu3nyeckue cBOMCTBA MeTayuioB. [IpuMeHeHue MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIIOB.

DNEeKTPOXUMHYECKUN psAll  HampsokeHuid  MertauioB.  OOmme  crocoOsl

HOJIyYEeHUS METaJIOB: TUAPOMETAILTYPrus, NUPOMETAILTYPIus,
anekTpometaiutyprus. Ilonstue o xoppo3uu MeramuioB. CrnocoObl 3alUTHI OT
KOPPO3UHU.

OO6mas xapakrepuctrka MetaioB |A-rpynmsl [lepuoguueckoil cucTeMbl
XUMHUUYECKUX DJJeMeHToB. Harpult u kanmil: mnonydenue, (QuU3MUECKUe U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COEUHEHHUI.

O6mras xapakrepuctuka metaiioB |IA-rpynmsr [lepuonuueckoit cucteMsl
XUMUYECKAX DJEMEHTOB. Maramii W KaublWii: MONy4deHue, (U3ndecKkue u
XUMUYECKHUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COCIAMHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHHN: TTOTy4YeHue, Pu3ndeckue 1 XMMHUYECKHUEe CBOMCTBA, TPUMEHEHNE
OPOCTOrO BEIIECTBA M €ro CoeauHEeHuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUJPOKCUIA aTFOMUHHUS, TUAPOKCOKOMILIICKCHI aTFOMUHMUSL.

OOmiass  xapakTepucThka MeTauioB 1oOouHblx mnoarpynn  (b-rpymnm)
[Tepnoanyeckoi CUCTEMbBI XUMHUYECKHUX JJIEMEHTOB.



dU3MYECKUEe U XUMHYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUibl U
rugpokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomarsl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [oyueHne u mpuMeHeHne Xpoma.

@u3nyeckne W XHMHYECKHE CBOMCTBA MApraHla U €ro COEIUHEHMUII.
Baxneitmue coegunenuss Mapranna(ll), wmapranna(lV), wapranna(VI) u
mapranua(VIl). [lepmanranar kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

®U3MUECKUEe U XMMHYECKUE CBOMCTBA Keje3a U ero coeauHeHun. OKCHUpbI,
ruapokcuibl u conu xenesa(ll) u xxenesa(lll). [lonydenne n npuMeHeHHe xeme3a
Y €r0 CILIABOB.

DuU3NUECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coenuHeHuil. [lonyuenne u
IIPUMEHEHHUE MEU U €€ COCIMHECHUH.

[uuk: momyuyeHue, (U3MYeCKMe U XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUIA IUHKA, THAPOKCOKOMIUIEKCH IIMHKA. [I[puMeHnenue
[IAHKA U €r0 COeTNHCHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHUS BELIECTB M MX IPEBPALICHUN:
u3ydeHnue oOpaslloB HEMETAJJIOB, TOpeHHe cepbl, docdopa, xKeine3a, MarHus B
KUCJIOPOJIE, M3YYECHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOACHCTBHUE
MIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA MU Kejie3a C PacTBOpaMU KUCIOT U
1IEJI04€H, KAaUECTBEHHBIE PEAKIIMU Ha HEOPraHUUYECKUE aHUOHBI, KATUOH BOJOPO/a
M KAaTHOHBl METAJUIOB, B3aWUMOJCHCTBUE THUAPOKCHUIOB AJTIOMUHHUS W IUHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110 TEMaM
«l"anorenb», «Cepa u e€ coenuHeHus», «A30T u (pochop U UX COCTUHEHUSY,
«MeTabl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TMOATPYII.

XuMHS U )KU3Hb.

Ponb xumum B o0ecrieueHun yCTOMUMBOro pa3BUTHs dyenoBedyecTBa. [loHsTue
O HAyyHbIX METOJAxX I[IO3HAHUA W METOJOJOTHH HAy4YHOTO HKCCIIEIOBAHUS.
Hayunble npuHIUITBI OpraHu3auyu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIOCOOBI MOTYUYCHHS] BaKHEUIIINX BEIIECTB (HA MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHousa). [IpombllisieHHbIE CIOCOOBI MOTYyYEHUS METAIIOB U
CIIJIABOB. XMMHUYECKOE 3arps3HCHHE OKPY>KAIOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponp xuMum B 00ecIieueHIN SHEPTETHIECKOM OS30ITaCHOCTH.

XumMusag U 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [Ipasuna
UCIIOJIb30BaHuUs JIEKAPCTBEHHBIX IIpenapaToB. Poyib XUMUHU B pa3BUTUN MEIUIIUHBI.

XUMHS THIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBku. Poib xumuu B
oOecrieyeHuu MuIleBoi 0€30MacHOCTH.

Kocmernueckune u mapdromepssie cpenctBa. beitoBas xummus. [IpaBuna
0e301acHOr0 UMCIHOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUHU B TOBCEAHEBHOM
KU3HU.



XuMuUsl B CTPOUTEIBCTBE: BaKHEHIINE CTPOUTENIbHbIE MaTepuasbl (LIEMEHT,
OeTOoH).

XUMUS B CEILCKOM X03icTBE. OpraHnvyecKkre 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPACKH, CTEKJIO, KEpamMHKa.
Marepuans! 115 S1EKTPOHUKH. HaHOTEXHOIOTH Y.

Pacuérnebie 3amaun.

Pacuérel: Maccel BemiecTBa WiM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Maccel (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3
BEILIECTB MMEET MpUMecH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €ciau OJHO M3 BEIIECTB JaHO B BHUAE pPACTBOpPA C ONPEACIEHHOU
MAacCOBOM JIOJI€d PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJIAPHOMU
KOHIICHTPAIIMM BELIECTBA B PACTBOPE, MOJM BBIXOAA MPOAYKTAa PEAKIUUA OT
TEOPETHYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzamnuss  MeXnpeaMeTHBIX  CBS3€d TpU  U3yUYeHUH  OOmed o
HEOPraHU4eCKOW XUMHUHU B 11 Kiacce OCyIIECTBIAETCSA Y€pe3 UCHOJIb30BAHUE KaK
O0IIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, TPUHATHIX B OTACIBHBIX
peAMETax €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PakT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KilacCU(UKaIMs, MEePUOAUIHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICINPOBAHHUE.

@duszuka: Marepus, MUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb,
BEIIECTBO, TeJNO, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBA, WJACAIBHBIN Tas3,
dbu3nYecKre BEIUYUHBI, €IUHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

buonorus: kieTka, opraHusM, 3KOcucTemMa, orocdepa, MeTadoIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIAEBOABI, HYKICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHbIE TOPO/bI, MOJE3HbIE MCKOIMIAEMbIE, TOIIHUBO,
peCypchl.

TexHomorus: XMMHUYECKasi MPOMBIIIIIEHHOCTh, METAJUIYPrUs, CTPOUTEIbHbBIC
MaTepuaibl, CEIbCKOXO3IMUCTBEHHOE MPOU3BOACTBO, IMHUILEBASI TPOMBIIUICHHOCTD,
dapmarieBTHYECKAS IPOMBIIIJIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX
IIpernaparoB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPUAJIOB, JJIEKTPOHHAA
MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U .



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTcTBUM € CHUCTEMHO-AECATEILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XUMHS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHWsl BBIJACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMUMHUCSI POCCHICKOW TPaXKTAHCKOWM HMJICHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U CaMOOTIPEICTICHUIO; HAIMYME MOTUBAIUU K
00y4YeHHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMH M HOpPMaMH TIOBEJEHHUS, HaJW4uue
IPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yjibTaThl OCBOEHHUS MpeaAMeTa «XUMHUS» OTPaXKaIOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JCSATEIHbHOCTH
00yJaronuxcsi B MpoIecce peaim3aii 00pa3oBaTeIbHON EATeTLHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUYECKOW JIESITEIbHOCTH
oOydJaronuxcsi B MpoIlecce peanu3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaIaHCKOro BOCIIUTAHMS .

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX TIpaB U 00sI3aHHOCTEH,
YBOKECHUSI K 3aKOHY U IIPaBOIOPSJIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax MW MOpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JESATEIbHOCTH TIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENBHBIX 3a/1ay, BBIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh M TPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apTyYMEHTBI IPYTUX MIPU aHAJIM3€ PA3IMNIHBIX BUIOB YUeOHOH AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOI'O OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4yHOMY HaCIEIUIO
OTCYECTBECHHON XMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb PE3yJbTar
JUTATCIIGHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MIPAKTHUKOB;



MHTEpECAa M [03HABAaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U MOCIEAYIOIIEM
aHaiau3e MHPOPMaLUU O MEPENOBBIX JTOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOr0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUE M IMOCTYIKH CBOUX TOBapHILEH C
NO3ULUKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUI
MOCTYIIKOB;

4) gopmMupoBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (DH3MYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ileHusT TpaBuil O€30MacHOro OOpallleHuss C BEHIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM IEATEIBHOCTH;

NOHUMAaHUs UEHHOCTH MPaBWJI HMHAWBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYalIUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HaHUS MOCHEACTBUA W HENPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOsieHus
AJIKOT0J1s5, HAPKOTUKOB, KypEHUs );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEOBATEIbCKOM
NeSTEPHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W  JAPYIHMX BHJIAX
NEeATENbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTU€ B PEIICHUM MPAKTUYECKUX 3ajay
COIIMAJIbHON HANpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K IPAKTUYECKOMY M3YUEHHIO MPo(deccruid pa3auyHoro ponaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TPYyAa U Pe3yJibTaTaM TPYA0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIMBHUIYAJIbHOW TpPAaEKTOPUU
oOpazoBanmsi, Oymymelr Mpodeccuu W peanu3alud COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCcTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU LIENecO00pPa3HOro OTHOILIEHUS K MNPUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa SKOJOTUYECKUX MPOoOieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHON CPEMBL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUS JOCTIKEHUW XUMHH IS
pelIeHus BOIPOCOB PAlMOHAIBHOIO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JACHUCTBUH, NPUHOCIIIUX BpEld OKpYXKarouen
IPUPOIHON Cpelie, YMEHHS MPOrHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
MIOCJIEACTBUSA MPEANTPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JEeSITEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCS UMM B IO3HABATEJIbHOM, KOMMYHUKAaTHUBHOM M COLUAAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HWJEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyK{ U OOIIECTBEHHON NTPAKTUKH;

NOHUMAaHUSl cHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHUpPOBAHUU PALMOHATIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU 1IEIOCTHOTO
peacTaBiIeHus] 00 OKpYXKaloleM MUpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAUMMOCTH XHMHUHM JUJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ T'yYMaHMCTUUYECKOM HAIIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUATbLHOM KYJIbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI UYEJIOBEYECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOM 0€3011acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEYCHUU
YCJIIOBUM YCHENTHOTO TPYy/Ia U AKOJIOTHYECKH KOMMDOPTHON KU3HHU KAKJIOTO WICHA
o0miecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HAHUA JJIsl aHalu3a U OOBSICHEHUS SIBIICHUM OKPY’KalOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUYEHUS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOLIUXCS JIaHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
petieHust mpo0JeM B peaabHbIX )KU3HCHHBIX CUTYalUsIX;

MHTEpEeCca K MO3HAHUIO, UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHH C )KU3HCHHBIMHU OTPEOHOCTIAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pa3iudHbIX chepax npodeccuoHanbHOM
JNEATETBbHOCTH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yJibTaThl OCBOEHUS MPOrpPaMMbl 0 XMMHUU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXTUCIUTUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIlIeHaAYyYHbIe TIOHATHUS, OTpaKaroIue
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepusi, BEIEeCTBO, SHEPIUs, SIBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCleIOBaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHE);

yHUBEpCcaJbHble yueOHbIE JEeHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (byHKITMOHATBHON
IPaMOTHOCTH U COLIMATBLHON KOMITETEHIIUN 00YyUYaroIInXCs;
CIIOCOOHOCTD o0y4arommxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JEUCTBHUS B IO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJISTUBHBIMU
JICUCTBHUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIe HeiicTBUS

1) 6a30Bble JJOrHYecKue JAecTBUSI:

CaMOCTOSITeTbHO  (popMynupoBaTh U aKTyaJIM3UpPOBATH  MIPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh eI JESITCIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIIO0JIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILUICHUSA:
BBIJICTIATh XapaKTEPHBIC MPU3HAKU MOHSTUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHITHS JJIsI OOBSICHCHHUS OTJCIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaAKIU;

YCTaHABJIWBATh NPUYUHHO-CJIEJACTBEHHBIE CBA3W MEXIY H3Yy4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTU M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIHMPOBAThH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHATh B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XUMHYecKas ¢opMmyJia, ypaBHCHHE XHUMHUYECKOM



peaKknuy — TMPU PEIICHWH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATh Ha3BaHHBIC MOJICIIBHBIC TIPEICTABIICHUS TSl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKumii;

(GhopMyIMpOBATh MEJIN U 33/1a4l UCCIICTOBAHMS, HCTIOIb30BaTh IOCTABIICHHBIC
U CaMOCTOSATEIHHO C(OpMYIHMpPOBaHHBIE BOIMPOCHl B KA4YECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBACMBIX CYKJIECHUN;

BJAJI€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YYCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJOM
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (popMyIupoBaTh
0000TIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJECIAHHON paboTe;

IpUOOpETaTh OMBIT YYEHWYECKOHW HCCIEIOBATENbCKOW U MPOEKTHOM
NESATETHPHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pPa3InYHBIX
METOJI0B IMO3HAHMSL.

3) pa6ora c nunpopmanueii:

OPHUEHTHUPOBATHCA B PA3UYHBIX HCTOYHHMKAX WHMopmarmu (HAydHO-
NOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCP)KAaHUs, CIIPAaBOYHBIC TIOCOOMS,
pecypcebl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUSI, KPUTHUYIECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIE METOJIBI MPU TIOUCKE U
otbope wuHOpPMALUK, HEOOXOAWMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3aj1ad
OIPEJECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (GOpMy  MpEACTABICHUS
uHdopmaruu (cxembl, rpadvKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
XUMUYECKON uH(OpMaIel: MPUMEHATh MEXIpeaMeTHbIe ((pusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPBI, HOMEHKIATYPY;

HCIIO0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITISITHOCTH.



KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe JeHCTBHSA:

3aaBaTb BOIIPOCHI 110 CYHICCTBY 06CY>KI[3€MOI>1 TCMBI B XO0AC JHaJIora /M
AUCKYCCHH, BLICKA3bIBATh UJICH, Cl)OpMyJ'II/IpOBaTB CBOM IPCIIIOKCHUSA
OTHOCHTCIIbHO BBIIIOJIHCHH A Hp@I[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3CHTAIlMCH Pe3yJbTaTOB I03HABATECILHON JCSATEIbLHOCTH,
HOJIYYCHHBIX CAMOCTOSTEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBITOIHECHUH
XUMHYECKOTO 3KCIICPUMEHTA, MPAKTUICCKONW pabOTHI MO MCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIICCTB, PeaM3allii y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BHIBOIBI
0 pe3yabTaTaM MPOBEACHHBIX HCCICAOBAHHUN IMyTEM COTJIACOBAHUS MO3MIMNA B
X0Jie 00CYXACHUS 1 0OMEHAa MHCHUSIMH.

PeryiasiTuBHBIC YHUBEpCAJIbHbIC YUeOHBIC 1eiiCTBUA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISATH CBOK ITO3HABATEIBHYIO
NEATENIbHOCTh, OIpenensss €€ LeNMd M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIJIaraéMplii aJfOPUTM JICUCTBUI TPHU
BBITIOJTHEHWM Y4Y€OHBIX U HCCIEIOBATEIIbCKUX 3a7a4y, BbIOMpaTh Haubosee
3 PeKTUBHBIA CMOCO0 WX PEIICHHS ¢ Y4E€TOM TMOJIyYEHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUUYECKUX PEAKLUSIX;

OCYILECTBIIATH CAaMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOaHaiau3a H
CaMOOIIEHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI

11 KUIIACC

[IpeameTHble pe3yabTaThl OCBOEHMs Kypca «OOmas v HeopraHudeckas
XUMHSD» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O MaTepUaJbHOM E€AUHCTBE MUDA,
3aKOHOMEpPHOCTAX M IIO3HABAEMOCTH SBJICHUM IPUPOIBI, O MECTE M 3HAYCHUU
XUMHUHU B CHCTEME E€CTECTBEHHBIX HAyK M €€ POoJM B 00ECIEYEHUU yCTOWYUBOIO
pa3BUTHS, B PEHICHHH MPOOJEM 3KOJOTHYECKOW, DHEPreTHYEeCKOM W MHILEBOU
0€30MacCHOCTH, B Pa3BUTUU MEIMLUHBI, CO3/laHUU HOBBIX MAaTE€pHaIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECIEUEHUH PaIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(bOpMHUpPOBAaHUHM MHUPOBO33PEHHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3J0POBBIO M MPUPOJAHON
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBONOJIATAOIIUE TIOHATHS — XUMHUYECKMH DJJEMEHT, aroM, SIpO aTroMma,



U30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOWTAII, OCHOBHOE H
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaJIel, HOH,
MOJIEKYJa, BJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeTaJuInuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XHUMHYECKas peakius, pacTBOP, 3IEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAsT JUCCOIMALIMS, CTENEHb JUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIWTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(PdeKT
XUMHUUYECKON peaKuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpUs] FIEKTPOJIUTHUYECKON TUCCOLMALNM, TEPUOINYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPALLECHUS SHEPTUU MPU XMMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JeXKallieé B OCHOBE IMOHHUMAHUS
OPUYMHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SIBICHUM;  COBPEMEHHbIC
NPEACTABICHUS] O CTPOCHHWH BEUIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HaJMOJEKYJISIPHOM YPOBHSIX; TMPEACTABICHUS O MEXaHU3Max XUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX MW  KHHETUUYECKUX 3aKOHOMEPHOCTAX  HX
NPOTEKaHMsS, O XUMUYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAaX;
(akTOoIOrMYeCKUe CBENCHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUMH M 0e30macHOM
UCIIOJIb30BAaHUU BAKHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOUN
NEATeIbHOCTH  4YEJIOBEKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOIO
MIPOU3BO/JICTBA;

c(hOpMHPOBAHHOCTh YMEHHUU: BBISBIATH XapaKTE€pPHbIC MPU3HAKUA TOHSTHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPU
OMUCAaHUHA HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JJIS
coctaBieHus (HOpPMYJ BEIIECTB M  yPaBHEHUH  XHUMHYECKHUX  PEaKIUH,
cuctematnyeckyto HomeHkaarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIHHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHS ONPEEISATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCOUHEHHSX, BUJ XUMHYECKOW CBSI3U (KOBAJEHTHAas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUI KPUCTALIMYECKON PpEIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3UM W THUMNA KPUCTALIMYECKON pemeéTku, OOMEHHBIA U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00Pa30BaHUS KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yMEHUN:  KIAacCU(PUIUPOBATH:  HEOPraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMUUYECKHE PEAKIIUHU M0 Pa3IMYHBIM NMPU3HAKaM (UHCITY
U COCTaBy pearupyrollux BeIIeCTB, TEIIOBOMY 3(D(eKTy peakinnu, W3MEHEHHUIO



CTENEHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTMMOCTH, YYAaCTHIO KaTalau3aropa |
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUHU ISl Kilaccu(pUKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPhIBATh CMBICI MEPUOIMYECKOro 3akoHa Jl.
N. MenaeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 0OBICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (QYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUMH: XapakTEpPU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOJIOB
[lepuomnueckont  cucrembl  J[.MI.  MenngeneeBa,  uUCHONB3YyST  MOHATHSA
(QHEPreTUYECKHE YPOBHM», «IHEPreTUUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXAEHHOE HSHEPreTUYECKUE COCTOSIHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB U MX
coeauHeHHW mno mnepuomaMm U rpynmnaMm llepmonmueckom cucremsr [, N.
MeHnpneneeBa, BaJl€HTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOECHUS
UX JIEKTPOHHBIX 000JIOYEK;

cOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (ONUCHIBaTh) OOIIKE
XUMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BELIECTBAMH C
MIOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIL;

cOPMUPOBAHHOCTh YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHUCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUN; peakiuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS WX TOJHBIX U
COKpPAIIEHHBIX  HWOHHBIX  YPaBHEHHMM;  pEaKkUud  TUAPOJIN3A;  PEaKUUl
KOMILIEKCO00pa30oBaHusl (Ha MpUMEPE T'HIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS);

cOPMUPOBAHHOCTh YMEHHSA OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHAYECKUX PEAKUUNA C Y4ETOM KX DHEPTETHUYECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKUMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEIIEHUS XUMHUYECKOT'O PAaBHOBECHSI 1O BIUSHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb XHMHUYECKHE PEaKIUH,
JeXalme B OCHOBE MPOMBINUIEHHOTO MOJYYEHUS CEpHOM KHCIIOThI, aMMHUaKa,
o0lue HayyHble NPUHLMIBI XUMHUYECKUX MPOU3BOJCTB; LIEJI€CO00Pa3HOCTh
IPUMEHEHUSI HEOPraHWYECKUX BEILIECTB B MPOMBILIIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOLLICHHS PUCK-TIOJb3a;

c(OPMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUM O MeETOJaX HAay4YHOIo
NO3HAaHUS SIBICHUN NOpUpOAbl — HAOIIOJEHHE, H3MEPEHHE, MOJECIMPOBAHUE,
AKCIIEPUMEHT (peanbHbIA U MBICIEHHBIN ), UCIIOIb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HMCCIIEI0BAHUU BEIIECTB



U s OOBSICHEHWS XWUMHUYECKUX SBIICHUN, HWMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOM JeATEIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3bh XUMHUYECKUX 3HAHUH C
NOHATUSIMU WU TPEACTABICHUSMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
0oJee 0CO3HAHHOTO MOHWMAaHUS MAaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
MaccChl BEIIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOTO A dexTa
peakIuu; 3Ha4eHUs1 BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KHUCJIOT M IIETOYEH ¢
U3BECTHOM CTENEHBIO IUCCOLMAIMM; Macchl (00bEMA, KOJNMYECTBA BEILECTBA)
NpPOAYKTa PEaKLUH, €CIM OAHO U3 MCXOJHBIX BEUIECTB JIaHO B BHJIE PacTBOpa C
onpeeIEHHOM MacCOBOHM JOJIeH pacTBOPEHHOTO BENIECTBA WJIM JaHO B M30BITKE
(MMeeT mpUMECH); NIOJAM BBIXOAA MPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMHPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO TIJIAHUPOBATh M TMPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEJAECHHE  peakuuid  HOHHOro  OOMEHa,
MOATBEPKICHNUE KaUeCTBEHHOI'0 COCTABa HEOPraHMYECKUX BEIIECTB, ONpe/IeIeHNE
Cpedbl pacTBOPOB BEMIECTB C IOMOIIbIO HMHAWKATOPOB, H3YYEHUE BIIHSHUSA
pasnUYHBIX  (PAKTOpPOB HA CKOPOCTh XHMHYECKOW  pEaKIUu, pPEIICHHUE
SKCIEPUMEHTAIbHBIX 3amady 1o TtemaM «Mertawey u  «Hemeramis»y) ¢
coOJII0/IeHHEeM TMpaBUl O€30MaCHOr0 OOpalleHus C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (GopMynupoBaTh 1€ HCCIAEIAOBAHMS, MPEACTABIATh B
paznuyHOi dopMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATh MpaBuUja MOJIb30BAHUS XUMUYECKOM
nocyol u jabopaTopHbIM 00OpyAOBaHUEM, OOpaleHHsi C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMH IO BBIIIOTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTBITOB, HKOJOTUYECKH I1€JIeCO00pa3HOro TMOBEACHUS B OBITY W TPYJIOBOU
NEATEIbHOCTH B LIEJIAX COXPAHEHUS! CBOETrO 3I0POBbsI, OKPYXkKAIOWIEH MPUPOIHOU
cpeabl M JIOCTMIKEHHUS €€ YCTOWYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOI'0 JICUCTBUSL HA JKMBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIch nmokazarens [IJIK;

c(OpMHPOBAHHOCTh YMEHMI: OCYHIECTBISATH LIE€JICHANIPABICHHBIA MOUCK
XUMUYECKON MH(MOPMAIHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpATypa, CpercTBa MaccoBoil nH(popmanuu, IHTEpHET U Apyrue), KpUTUUECKU
aHaJIM3UPOBATh XMMHYECKYI0 MH(MOpMaIUIO, TiepepadaThiBaTh €€ U UCMHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue (1upp )
NMPoOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
Pa3nea 1. TeopeTuyeckue 0CHOBBI XMMHU
Ctpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ileproandeckast cuicTeMa XUMHUYECKAX 9 1 BrbmroTexa [IOK
' p https://m.edso00.ru/2dd57f24
snemenToB /1. I. Menaeneena
19 Ctpoenue BemiectBa. MHOT0OOpasue 11 1 bubnuotexa [JOK
' BEIIECTB https://m.edso0.ru/2dd57f24
but6mmoreka [IOK
1. X 1 1
3 MMITACCIHE peakitt o 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3pnen 2. Heopranmueckass xXumust
but6mmoreka [IOK
21 Hemeraubt 31 1 3 https://m.edso00.ru/2dd57f24
bu6mnoreka LIOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3zgea 3. XumMus u ;Ku3HL
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9 bubnuorexa [JOK
' KH3Hb https://m.edsoo.ru/2dd5724
Htoro mo pazneny 9
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IHHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoimnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 Atom. CocTaB aTOMHBIX sIEP. 1 05.09 bubnmoreka [JOK
XUMUYECKUH 31eMeHT. M30Tonbl ' https://m.edso0o.ru/59c112ee
5 CrpoeHue 3J1eKTpOHHBIX 000JI0UeK 1 05.09 bu6mmorexa [IOK
aTOMOB, KBAHTOBBIC YMCJIa ' https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruueckux 1 06.09 bubnmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-3;1eMeHThI) ' https://m.edso00.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 1 12.09 bubnuoreka [IOK
ATOMHBIM OpOUTATSIM ' https://m.edsoo.ru/f5f750fe
DIJIEKTPOHHBIE
KOH(DHUTYypaIuuiIeMEeHTOB B OCHOBHOM
5 5 BO(26 });(pl[éHHOM COCTOSTHUU 1 12.09 Bubmiorexa LIOK
Y ' ' https://m.eds00.ru/8149e846
DNeKTPOHHBIE KOH(UTYPAITUN HOHOB.
DNeKTPOOTPUIIATEILHOCTD
bu6mmoreka [IOK
6 Bxoanasi koTposibHasi pabora 1 1 13.09
A P P https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aK0H U
[lepuonnueckas cucteMa XMMUYECKUX EutG OK
7 snemenToB JI. 1. MenaeneeBa, CBs3b ¢ 1 19.09 ubmaoTexa L

COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

https://m.edso0.ru/16957c01
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3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYCCKHUX DJIECMCHTOB U O6p3,3yeMBIX

but6mmorexa [IOK

pacTBOpoB

8 MMM IIPOCTBIX U CIO0KHBIX BEIIECTB I10 19.09 https://m.edso0.ru/f8468927
rpyIIaM U nepuoaam

9 Cucrematu3zanus 1 00001IeHIE 3HAHUN 20.09 bubnmoreka [JOK
10 TEME https://m.edsoo.ru/8fad2942
Bunsl xumudeckoil cBsa3u. MexaHU3MBbI

10 00pa30BaHus KOBAJICHTHOM CBS3H. 27.09 bubmmorexa LIOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyJISIpHbIE B3aUMOJEHCTBUS
BanenTtHoCTb U BasieHTHBIE

11 BO3MOHOCTH aTOMOB. CBSI3b 7,09 bu6mmorexa [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM

12 IIpencraBieHuss 0 KOMIUIEKCHBIX 28.09 bu6nuorexa LIOK
COEJIMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edso00.ru/8c66b12a
BemecTBa MoneKynIsspHOTO U

13 HEMOJICKYJISIPHOTO CTPOCHHMS. THIIBI 03.10 bubnmorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBiaeHue 0 KOJITOUIHBIX 04.09 Bubmiorexa IIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctrHHBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBILIEHHBIE, PACTBOPUMOCTb. 10.10 bubmmorexa OK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CrniocoOblI BbIpakeHUsI KOHIIEHTPALUU 10.10 bu6nmoreka [JOK

https://m.edso0.ru/328e653a
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Pemrenue 3a7a4 ¢ MCOab30BaHUEM
IMOHATHUH "MaccoBas JOJIsI

but6mmorexa [IOK

17 pacTBOpEHHOIO BelecTBa", "MOsIpHas 1110 https://m.edsoo.ru/785e0ab4
KOHLIeHTpanus"

18 Knaccudukanus u HoMeHKIaTypa 1710 bubnmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edso0.ru/bf9e108d

19 CuctemaTuzanus ¥ 0000IIeHUE 3HAHUHA 17.10 bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no temam
"Crpoenue atoma. [leproanueckuii

20 3akoH u [lepuonnueckas cucrema 18.10 bu6nuoreka [IOK
XUMUYECKUX 3JieMeHTOB [[. U. https://m.edsoo.ru/70a60aa4
Menneneena", "CTpoeHue BelecTna.
Mmuoroo6pa3ue BemiecTs"
11€.10Knaccudukaiims XuMHIECKAX
peakuyii B HEOPraHU4eCKON 1

21 OpraHUYEeCKOW XMMUU. 3aKOH 94.10 bubnmoreka [JOK
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXpaHEeHHMsI U MPEBPALLECHUS SHEPTUN
MIPU XUMHUYECKUX PEAKITUSIX
TennoBble 3(h(HEeKThI XUMUYECKIX

22 peakmuii. TepMOXUMHUYECKHE 24.10 bubmotera [JOK

https://m.edsoo.ru/d1db86da

ypaBHEHHUS
Brruucnenus mo ypaBHeHUSIM

23 XUMUYECKHUX PeaKlUui u 25.10 Bubmiorexa LIOK

https://m.edso0.ru/87b13954

TEPMOXUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMUYECKOHN peakiuu, e

24 3aBHCHMOCTH OT Pa3JIMYHBIX (PAaKTOPOB. 07.11

Karanms u xkatanusaropsl
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25 I'oMOreHHBIe M TeTEPOreHHbIE PEAKIINT 07.11
[TpakTuueckas padora Ne 1 o Teme
26 "BiusiHue pa3nuuHbIX GaKTOpOB Ha 08.11 bubmorera [JOK
P . P " ' https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOH peaKIiu
97 O6paTtumbIe 1 HEOOPATUMBIE PEAKITUH. 14.11 bubnmnorexa [JOK
XUMHUYECKOE PABHOBECHE ' https://m.eds00.ru/30952f9b
[TpakTuueckas padora Ne 2 o Teme
28 "Bnustaue pa3nuuHbIX (pakToOpoB Ha 14.11 bubmmorexa [OK
P P | ' https:/m.edsoo.ru/3bf34e17
MOJIOKCHHE XUMHUYECKOTO PaBHOBECHS
DIEKTPOTUTHYECKAS TUCCOITHAITHS.
29 CI/IJIBEIZIG U CJIa0bIe AJICKTPOITHTHI 15.11 buGmorera [IOK
P ’ ' https://m.edso00.ru/5f766bdf
CremneHb AMCCOIUAIIUT
Honnoe npoussenenue Boanl. Cpena
30 BOJHBIX ECTBO oB. Bogopo HI)II;I 21.11 Bubmiorexa IIOK
P POE- poA ' https://m.eds00.ru/3966¢ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakmum,
31 1| ofeKan 1e B pacTBOpax 21.11 bubmorexa HOK
P Hwe B p P ' https://m.edso00.ru/09d5a9bd
JJICKTPOJIATOB
[IpakTuueckas padora Ne 3 o Teme
32 "XuUMHUECKUE peaklui B pacTBOpax 22.11 bubmorexa LIOK
"p a P P ' https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTEIEHO-BOCCTAHOBUTEIIBHBIC
33 eakiuu. BaxHeime oOKUCINTEeH U 28.11 bubmorexa HOK
PEaIIuHL. ' https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeTon 31eKTPOHHOTO (3JE€KTOHHO- 58.11 bu6mmorexa [IOK
HOHHOT0) OanaHca ' https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB 26.11 bu6nunoreka [JOK

BC€IICCTB

https://m.edso0.ru/93fh97d2
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bu6mmoreka [IOK

36 Perienue 3a1a4 pa3inyHbIX THIIOB 05.12
Aatp https://m.edsoo.ru/5a859d16
bu6nmoreka [JOK

37 Pemenue 3amau pa3au4HbBIX TUIIOB 05.12

A&t p https://m.edsoo.ru/5afa265d

38 Cucremartuzanus 1 00001IeHNE 3HAHUN 06.12 bubmmorexa LIOK
o TeMe "Xumuyeckue peakiuu' ' https://m.edsoo.ru/c161eb85

39 Konrtponbnas padora o Teme 12.12 bu6numorexa [IOK
"Xumuueckue peakuuu" ' https://m.edsoo.ru/a8a0a930
IMonoxxeHne HEMETAIIOB B
[Tepuoauueckoit cucreMe XUMUYECKUX Bu6 1OK

nOIMoTeKa

40 sneMmenTtoB JI. . Menneneesa u 12.12

A a https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX ATOMOB.
dusnueckue cBOMCTBAa HEMETAIJIOB
Anotponus HEMETaUIOB (Ha IPUMEPE
41 KHCIIOpOJa, cepbl, hocdopa u 13.12 bubmmorexa [OK
poOaa, Cepel, p ) https://m.edsoo.ru/ef92c91c
yriiepona)

42 Bopopoa: nonyuenue, pusndeckue u 19.12 bub6mmorexa [IOK
XHMHYECKHE CBOMCTBA. [ mapu bl ' https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXKJIEHUE B MPUPOJIE,

43 CHOCOOBI TONyYeHHs, PUINIECKUE U 19.12 bubmorexa [JOK

y o ' https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
["anorenoBonopoasl. Baxueriue
44 KHCJIOPOJACOAECPKAIIINE COCIUHECHU ST 20.12 Brbmroreka HOK
P p ' https://m.edso00.ru/6b3255e6
rajloreHOB
JlabopaTopHble U IPOMBIIIIIICHHBIE
CIOCOOBI MOMYYEHHUS IAJIOT€HOB.
45 y 26.12 bubnuotexa [JOK

[IprMeHeHne rajJoreHoB U ux
COeIUHEHNN

https://m.edsoo.ru/6971aca4
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[TpaxTuueckas padota Ne 4. Pemenue

46 HKCHEPUMEHTAIIBHEIX 3a7a4 I10 TEME 26.12 Bubmiorexa LIOK

. P . ' https:/m.edsoo.ru/8b26fecd
T"amorensl
Kucnoponu: nabopaTopHbie U

47 MIPOMBIIUIEHHBIE CTIOCOOBI MOTYYeHHUS, 2712 bubnmoreka [JOK
¢buznyecKkrue 1 XUMHUYECKUE CBONCTBA. ' https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KUCIOpoaa U 030HA

bu6mmoreka [JOK
48 OKcHIbl U EPOKCUIIBI 16.01
A p A https://m.edso0.ru/5¢8816a0
bu6mmoreka [IOK
49 Pemenue 3amay pa3IUIHBIX THIIOB 16.01
AP https://m.eds00.ru/2b6d8b4b
Cepa: Hax0KJIEHHUE B IPUPOJIE,
50 cn(I))co6H MOJTy4EHUs (II))I/BII)/IHCCKI/IG u 17.01 bubmorera [IOK
Y . ' https://m.edsoo.ru/46afael6
XUMHYECKHUE CBOMCTBA
bu6mmoreka [IOK
51 CepoBo10po, CYIbOUIBI 23.01
POBOZIOPOL, CY b pHA https://m.edso0.ru/7¢c875999
Kucnopoaconepkamiue coe1MHEHUS
52 cephl gCO6eHHIz)CTI/I CBOWCTB CEpHOH 23.01 bubmorexa LIOK
PEL. p ' https://m.edsoo.ru/8cfa2548
KUCIIOTBI
[TpakTrueckas padorta Ne 5. Pemenue

53 3KCIIEPUMEHTAIBHBIX 3a71a4 10 TEME 24.01 Eubmorexa IIOK

. prve f[ ' https:/m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoObl OJTyueHus!, PU3NYECKUE U 30.01 bubnmoreka [JOK
XHMHYSCKHE CBOMCTBA. AMMHAK, ' https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepskamne coeTMHEHUS

. . bubmuoreka IHOK

55 aszora. OCOOEHHOCTH CBOMCTB a30THOM 30.01 ubmorexa I

KHCJIOTHI

https://m.edsoo.ru/e2965afe
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[IpumeneHne a30Ta U €ro COeAUHEHUH.

bu6mmoreka [JOK

56 31.01
A3OTHBIE y10OpEHHUS https://m.edsoo.ru/129f5059
®docdop: HaAXOkKIEHUE B IPUPO/IE,

57 crocoObl OJy4YeHUsl, GPU3NUECKUE U 06.02 bubmmorexa LIOK
xuMudeckne cBoiictBa. ®ochunpt n ' https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dhocdopa,

58 (I)OC(I)I(I) c((l)) e(pxcz ue kucnotel. Comu 06.02 bubmorera [JOK

p Iv[ prRat ’ ' https://m.edsoo.ru/c7a2d429
dhochopHON KHCIOTHI

59 [Tpumenenue docdopa u ero 07.02 bu6nunoreka [JOK
coenuHeHuit. ®ocopHbIe YI0OpeHHs ' https://m.eds00.ru/a218070a
[Tpaktuueckas padota Ne 6. Pemenue

bu6mmoreka [IOK

60 9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 13.02

" " https://m.edso0.ru/8175ac3f
A3zot u pochop u ux coequHEHUS
VYrnepon: HaXOKICHUE B IPUPOJIE,

61 AIJIOTPOIHBIE MOAU(UKALINY; 13.02 bubnuoreka [JOK
dbuznyeckre U XUMHUYECKUE CBONCTBA, ' https://m.edsoo.ru/1eb19f9e
pPUMEHEHHE
Oxcup yriepona(ll), oxenn

62 TIie oya(I\I/)) . r(on)LHa;I KHCJIOTa U €€ 14.02 buGmorexa [IOK
YHIEpoX Y ' https://m.edsoo.ru/dba58adf
cou

but6mmorexa [IOK
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 20.02
Aa1p https://m.eds00.ru/6029609
Kpemunii: HaxoxkaeHNE B IIPUPOJIE,
64 leOCOGbI MOy YEeHHUS q)nsnzefmfe u 20.02 bubmorexa OK
Y 7 ' https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(1V), kpeMHueBas 1.0 bubnmoreka [JOK

KHUCJIOTA, CHIINKAThI

https://m.edso0.ru/3170e7b1
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IIpumMeHeHne KpeMHUS U €r0

bubmuorexa [JOK

66 coenuaeHni. CTEKII0, €ro MoIydYcHHE, 27.02 https://m.edso0.ru/393cdac0
BUBI CTEKJIA https://m.edsoo.ru/5823cefb
bubmuorexa [IOK
67 Pemrenne 3a1a4 pa3InyHbIX THIIOB 27.02
At p https://m.edsoo.ru/b624f801
68 CucremaTusamus 1 00001IeHNe 3HAHUT 28.07 bubmuoreka [JOK
no teme "HemeTasmisr" ' https://m.edso0.ru/6e864db5
69 KonrponbHas padora o teme 06.03 bu6mmorexa LIOK
"HemeTtasmib!" ' https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN 06.03 bu6nunoreka [JOK
paboTHI, KOPPEKIMs OMIUOOK ' https://m.eds00.ru/2b7e9510
[TonoxeHue MeTAIIOB B
[Teproaudeckoi CUCTEME XMMHUECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS 07.03 Bubmaotexa IIOK
' p ' https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YCK aTOMOB
METAJIJIOB
O6mue ¢puznyeckue cBOCTBa
but6mmorexa [IOK
72 MetasuioB. [I[puMeHeHne MeTalJIOB B 13.03
https://m.edsoo0.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust 13.03 bubnuoreka [IOK
METAJUIOB ' https://m.edsoo.ru/42b872e3
but6mmoreka [IOK
74 Perrenue 3a1a4 pa3inyHbIX THIIOB 14.03
adp https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUUECKUI PSIT HAIPSHKEHUI
75 MCTaJITJII)OB O061ue cnopcoIéLI H(I))H YeHUA 20.03 Bubmorexa IIOK
- oot Y ' https://m.edsoo.ru/94eb377a
METAJLIOB
76 O61as xapakrepucTika Metauios |A- 20.03 bubnmoreka [JOK

rpynnsl [lepuonnueckon cucteMsl

https://m.edsoo.ru/e12c26b3
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XUMHYECKHX AieMeHToB. Hatpuii n
KaJIui: Toy4ueHue, pu3sudeckue u
21.03xuMuYecKue CBOMCTBA,
MPUMEHEHHUE MPOCTHIX BEIIECTB U MX
COE€IUHEHNN

O6mras xapakrepuctuka metamios |A-
rpynnsl llepuonnueckoi cucreMsl
XMMHUYECKHUX JIEMEHTOB. Maruuii u

bu6mmorexa [IOK

" KaJbLIMN: TOTy4YeHue, pUu3nueckue u 2103 https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COETMHEHUN

78 JKEcTKOCTh BOJIBI M1 CLIOCOOBI €€ 3703 bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: TIOTy4YeHue, pundeckue u 27,03 bubnmoreka [JOK
XUMHYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOIICTBA OKCHJIA

80 TUAPOKCUAA ATTFOMUHUS, 28.03 bubmuorexa [JOK
TUJIPOKCOKOMILIIEKCHI ATFOMUHMUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE

81 Pewenue 3aa4 pa3n4yHbIX TUIIOB 10.04
[Tpaktuueckas padora Ne 7. Pemienue

82 9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 10.04 Bubmiorexa HOK
" " https://m.edso0.ru/27a4af43

MeTtasmibl TJIaBHBIX TIOATPYIII

OO6m1as xapakTepUCTUKa METAIIIOB

83 no6ounbIx noarpyn (b-rpyrm) 11.04 bubnuoreka [IOK
Ilepponnueckoil CUCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB

84 DU3NYECKUE U XUMUYECKHE CBOMCTBA 17.04 bubmorera [JOK

https://m.edsoo.ru/9911bef3
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XpoMa M €ro COeIMHEHUM, NX
MIPUMEHEHHE

Baxueiime coeiMHEHNs] MapraHua.

bubmuorexa [IOK
85 IlepMaHranat Kajaus, ero 17.04
p 9 https://m.eds00.ru/039d69c8
OKHCITUTEHHBIC CBOWCTBA
®du3ndecKue U XUMHUYECKHUE CBOMCTBA
86 xKenesa u ero coenuHeHuil. [lomydenue 18.04 bubmorexa LOK
8 o ' https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CTIIIABOB JKele3a
®dusnyeckue 1 XUMHYECKUE CBOMCTBA
87 MeJIU U € COeIUHECHHM, UX 24.04 bubmorexa HOK
A A ’ ' https://m.eds00.ru/2bc0f954
MIPUMCHECHHE
®dusnyeckue 1 XUMHYECKUE CBOMCTBA
88 IIMHKA ¥ €r0 COCAUHEHUH, NX 24.04 bubmuorexa [JOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI ' https://m.edsoo.ru/b1f2beal
IIUHKA
[Tpaktuueckas padora Ne 8. Perenue
bubmuorexa [IOK
89 SKCIEPUMEHTAIILHBIX 3a/1a4 IO TEME 25.04
" " https://m.edsoo.ru/a6e352ea
Mertasmibl TOOOYHBIX TOATPYTIIT
bu6mmoreka [IOK
90 Pemenue 3a1a4u pa3InIHbIX TUTIOB 01.05
AaTp https://m.edso0.ru/a8b83d83
O060011eHre U cCUCTeMaTH3aIIus
bu6mmoreka [IOK
91 M3YYEHHOTO MaTepHasa 1o TemMe 01.05
" " https://m.edsoo.ru/e91fe975
Mertauibl
92 KonTponbHas pabota no teme 02.05 bu6nuorexa [IOK
"Merasbt" ' https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJabTaToB KOHTPOJIIBHON 08.05 bubmmorexa [IOK
paboThI, KOPPEKIHS OIIHOOK ' https://m.edso0.ru/9ebff2fd
94 Posb xumun B oOecrieueHuu bubnmoreka [JOK
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YCTOMYHBOIO pa3BUTHUS YEJIIOBEUECTBA.
ITonsTHE O HAay4YHBIX MCTOAAaX
UCCIIE0BAHUS BELIECTB

https://m.edsoo0.ru/080fel1f0

HaquLIe MMPUHIUIIBI OpTraHUu3aluKu
XUMHUYCCKOI'0 IIpOMU3BOJACTBA.

bubmuoreka [JOK

95 1 08.05
[TpombIIIEHHBIE CTTOCOOBI TTOJTYYCHUS https://m.edsoo.ru/2e45a44f
BaXXHEUINNX BEIICCTB
XUMUYECKOe 3arpsi3HeHHE
96 OKpY’Kalollel cpelpl U €ro 1 09.05 bubmmorexa [OK
PYRAIOMEH CPeAt ' https://m.edso00.ru/9f11bf51
MTOCJICCTBHS
97 XuMUA U 300pOBBE YEITOBEKA. 1 15.05 bu6nuoreka [IOK
JlekapCTBEHHBIE CPEICTBA ' https://m.eds00.ru/a6552721
08 Xumus raiy. Pons XuMun B 1 1505 bubmuorexa [JOK
o0ecriedeHny MUIIEBO 0€30I1aCHOCTH ' https://m.edsoo.ru/1f7b5hd2
99 KocMmeTtndaeckue u mappromMepHbie 1 16.05 bu6nuoreka [IOK
cpexacrsa. beitoBas xumus ' https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. Baxkuenime
100 CTPOHUTEILHEIE U KOHCTPYKIIMOHHEIE 1 22.05 Bubmorexa ITOK
P TPyKH ' https://m.eds00.ru/61e69003
MaTepHaJIbI
XuMUs B CEIILCKOM XO3SICTBE. Bu6 LIOK
HOJIMOTEKA
101 0] 1 22.05
PTaHHACCKAC H MUHCPATIbHBIC https://m.edsoo.ru/fd39587d
ynoOpeHus
CucreMaTuzanusa 1 0000IeHIEC 3HAHHI bu6nmmorexa [IOK
102 1 23.05
10 TEME https://m.edso00.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. Xumwna 10 kn. I.E.Pygsntuc, ®.l . ®denbamaH, M «lpocsewweHne» 2021

2.  Xumwusa 11 kn. I.E.Pyasutuc, ®.I . Penpbgman, M «lNpocsewenmne» 2021

3.  KHura gna yteHmAa no HeopraHM4yeckom xmmum coct. B.A.KpuymaH M
«MNpoceeweHne» 2003

METOANYECKUE MATEPUAJIBI IUIAA YYUTEJIA

1.  Xwuwmus 10 ki I'.E. Pymsutuc, @.I'. ®enpman,M «IIpocsenienue» 2021

2.  Xwumus 11 xn. I'.E.Pym3uruc, @.I'.®enpaman, M «IIpocsemenue» 2021
3. Kuwra ans urenus no Heopranumdeckoi xumuu coct. B.A.Kpunman M
«ITpocsemienue» 2003

4,  Tumbl XUuMHUYECKHUX 3a7a4 ¥ criocoObl ux pemenus V.M. HopommHckuiA,
H.C.Hoommuckas Kpacnonap OOO «Coserckast Ky6anb» 2006

5.  Xumwus U oBceaHeBHas u3Hb yenoseka [.B.Iluuyruna M. «Ipoda»
2004

6. COopHuK camocTOsATENbHBIX padOT o xumuu 8-11 .M. HoBommHckui,
H.C.HoBommuckas, JI.®. ®enocoBa Mocksa: «IIpocsemenue» 2002
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera « Xumus» u cailT ais yuurtens «5 uay Ha ypok

xumun» http://him. 1september.ru Enunas komnexkuus LIOP: IIpeameTtnas



kosekius «Xumus» http://school-collection.edu.ru/collection/chemistry
EctectBeHHO-HayuHBIC SKCTIEpUMEHTHI: xumusi. Komiekmus Poccuiickoro
00111e00pa3oBaTeILHOTO TTOpTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epooii http://www
alhimik.ru Bcepoccuiickas onmummnuaga NMKOJI-HUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XuMus: 31EKTPOHHBIA yUCOHHK JIJIs
cpeaHelt mkoisl http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU:
AIIEKTPOHHBINA yUCOHHUK

http://www hemi.nsu.ru OTKpbITBII KOJIIEMK: XUMUS
http://www.chemistry.ru Jlucraniionsasi omumMnuaja mno XuMuu:

TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHbII MPOEKT



