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MNOACHUTEJBHASA 3AIIMCKA

PabGouas mporpamma 1o XuMu# Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pazpaborana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickonn @eaepauun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHMS (pefepanbHOl 00pa30BaTENbHOW MPOTrpaMMbl CPEIHEro OOIIEro
ob6pazoBanusa(DOI1 CO0), peACTaBICHHBIX B denepanibHOM
rocyJiapctBeHHOM oOpazoBaresibHoM craHjaapte COO, ¢ yuérom Konuenuuu
npenojaBaHuss  ydyeOHOro nmnpeamera «XuMUs» B 00pa3oBaTeNbHBIX
opranmsanuax  Poccuiickon ~— dPexepanuu, — peaM3yKOIIUMX  OCHOBHBIE
oOpa3oBarenbHble TPOrPAMMBI, 1 OCHOBHBIX NOJIOKEHHUI «CTpaTeruu pa3BuTUs
Bocriutanuss B Poccuiickonn @enepaumn Ha mnepuoxa no 2025 ropa»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YINIyOJIEHHOIO M3y4Y€HHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBaHus ywamuxcs 10-11 kiaccos.
N3yuenne mnpenMera, peaqu3yemMoe B YCIOBUSX JudPpepeHIIMPOBAHHOIO,
npouiIbHOrO 00y4YeHusl, NPU3BAHO OOECIEUUTh O00IIE00Pa30BATENbHYIO U
OOLIEKYJIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB UIKOJbI, HEOOXOJUMYIO IS
ajanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM U3HHU B COLIMYME, a TAKKe
JUIsL  TIPOJIOJDKEHHS  OOydeHHMsT B OpraHu3auusx MnpodecCHOHaIbHOrO
o0pa3oBaHMs, B KOTOPBIX XHUMHS SBISIETCS OJHOM M3 NPUOPUTETHBIX
JUCLUIUIMH.

B nporpamme 1o XumMuM Ha3HaAueHHE MpeAMeTa «XUMUS» MOIy4aeT
noJpOOHYI0 HHTEPHPETALMI0 B COOTBETCTBMM C OCHOBOIIOJAraroIUMHU
nosioxxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, colep:KaHus,
pe3ynbTaToB OOy4YEeHHsS] W TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHHKOB.
CBHIETETBCTBOM TOMY SIBJISIFOTCS CIEAYIOIIME BBINOIHIEMbIE TPOrPAMMON MO
XUMUU QYHKIHH:

e HMH(QOPMALMOHHO-METOAMYECKAs, pean3alusi KOTOpOorM 0OecrneurnBaeT
MOJIyYeHHE MPEJCTABICHUS O LEJSIX, COAEpkKaHUU, OOUIEH CTpaTeruu
oOy4eHHMs, BOCIUTAaHUA U pa3BUTUS OOYYAIOIIMXCS CpEACTBAMU
MPEIMETA, U3YyYaeMOT0 B paMKax KOHKPETHOTO NpoduIIs;

e OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas peaycMaTpuBaeT
OIpEJIEJICHHE: MPUHUMUIIOB CTPYKTYPUPOBAHUSA W MOCIEAOBATEIbHOCTH
M3y4YeHUsl yueOHOro Marepuasia, KOJIMYECTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTePUCTUK; MOAXO00B K ((OPMHUPOBAHUIO COJIEPKATEIbHON OCHOBBI
KOHTPOJISL U OLIEHKM 00pa30BaTEIbHBIX JOCTHKEHUW O00YyYaroluxcsl B
paMKax MTOrOBOM aTrTecTalvu B (OPME €IUHOTO TOCYAAPCTBEHHOIO
’K3aMeHa N0 XUMUHU.

[Tporpamma asist yriayOa€HHOro U3y4eHUs] XUMUH:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEP)KaHHE, 00513aTEIbHOE
JUISL U3y4YeHHUs] B paMKaxX OTIENbHBIX MNpOo(uIIeH, MpeaycMaTpuBaeT
pacnpesieieHue M CTPYKTYPUPOBAHHME €ro IO KJaccam, OCHOBHBIM
COJIep>KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e JAET NMPUMEPHOE paclpeielieHue Y4eOHOro BpEMEHHU, PEKOMEHIYEMOIO
JUTSL U3yYEHHUSI OTAEIIbHBIX TEM;

e IpeIaraeT MPUMEPHYIO IOCICI0BATENIBHOCTE HM3YYCHHS Y4eOHOro
MaTepuaia ¢ y4éTOM JIOTUKU TOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e JAET METOJAMYECKYH) HMHTEPHPETALHMIO LEJIeH W 3aJa4 HU3y4YCHHS
npeiMeTa Ha YIIIyOJIEHHOM YypOBHE C YYETOM COBPEMEHHBIX
NPUOPUTETOB B  CHCTEME  CpeIHero  olumero  oOpa3oBaHus,



COJIEpKATEeJIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pe3yJIbTaTOB
OCBOEHHMSI OCHOBHOI 00pa30BaTENbHOW MPOrpaMMbl CPEIHEr0 OOLIEro
oOpa3oBaHus (JUYHOCTHBIX, METAIIPEAMETHBIX, MPEIMETHBIX), a TAKkKe
C YYETOM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHBIX JACHUCTBUI
00y4aromIerocsi Mo OCBOEHUIO COAEPKaHUS PEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XMUMHH MPEeTyCMOTpPEHA
IPEEMCTBEHHOCTh € OOYYEHHMEM XUMHUU HAa YpPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus. 3a mOpeaesiaMd YyCTAaHOBJIECHHOW MPOrpaMMoil 1O XUMHUHU
00s3aTeNbHONM  (MHBapUAHTHOM)  COCTABIISIIOLIEH  COAEpXaHUs  y4eOHOro
npeaMera  «XHUMHsD» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOU
COCTABIISIIOLIECH, KOTOpas JIOJDKHA  OMNPEAENATbCS B COOTBETCTBUU  C
HaIpaBJIEeHUEM KOHKPETHOrO Npoduiiss 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHeiMM nonoxenusmu OI'OC COO o
Ha3HAYEHUU NPEeIMETOB 0a30BOro W YMIYOJIEHHOIO YpOBHEH B CHCTEME
nuddepeHIMPOBAaHHOTO O0YUEHHSI Ha YPOBHE CPEIHETO O0IIero oopa3oBaHUs
XUMHUSL HA YpPOBHE YIUIYOJIEHHOIO W3Y4YEHHUs HalpaBieH Ha pealu3aluio
IPEEMCTBEHHOCTH C TOCJHEAYIOIIMM JTarloM MOJYYEHUS XHUMHYECKOIrO
o0pa3oBaHMsI B paMKax HW3Y4YEHHUS CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M
XUMUYECKUX  JMCHMIUIMH B By3aX M OpraHM3alusX  CPEIHEro
npodeccuoHaIbHOr0 00pa3oBaHus. B 93TOW CBSI3W U3yueHHE TMpeaMeTa
«XHUMHSD» OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha PacUIMPEHHUE U yriyOlieHue
TEOPETUYECKOM M MPaKTUYECKOM TMOArOTOBKH OOyYarou[uxcsi, BbIOpaBIINX
onpenen€HHbld  Npopuib OO0ydYeHHs, B TOM YHUCIE C [EPCIEKTHUBOU
NOCJIEAYIOUIEr0 MOJY4YEHHs] XHMHYECKOro O0pa3oBaHUsi B OpraHu3alusax
npodeccruoHanbHOoro oopazoBanus. Hapsiny ¢ atum, B cBete TpedoBanuii ®I'OC
COO k naHupyembIM pe3yJsibTaTaM OCBOEHUs (perepalibHONM 00pa3oBaTeIbHON
IpOrpaMMbl CpeIHEro ooOIero oOpa3oBaHMs H3y4YEHUE MpeaMera «XHUMH»
OPUEHTHPOBAHO TAaKXE€ Ha pElIeHWEe 3aJady BOCHUTAHUS U COLMAIBHOIO
pa3BuTUS 00yUaromuXxcs, Ha (OPMUPOBAHUE Yy HUX OOIIEMHTEIIEKTYaJIbHbBIX
YMEHUH, YMEHUI palMOHANIM3aluu y4eOHOro TpyJa U 0OOOIIEHHBIX CIOCOOOB
JESATENbHOCTH, UMEIOIIHNX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIA XapaKTep.

CocraBastoliuMu  nipeameTa  «XUMHUS» Ha YpPOBHE  yIiyOJE€HHOTO
U3yYCHUs ABISAIOTCA yriyOnéHHbIe Kypehl — «Opranudeckas xuMus» u «O0ras
U HeopraHuveckas xumus». llpu omnpeaeneHuH MNOAXOJOB K OTOOpPY H
CTPYKTYPHOM OpraHu3aluu CoJepKaHUsl ITUX KypCOB B IporpaMme Mo XMMHUU
3a ocHOBY mnpuHAThl nojoxeHus PI'OC COO o paznuuusix 0a30BOro u
yrayOJa€HHOTO YpOBHEN U3YUYEHUS IPEIMETA.

OcHoBy coaepxxanust KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKass XHMMHUSD) COCTABJISET COBOKYINHOCTb NPEIMETHBIX 3HAHUA U
YMEHUH, OTHOCSIIMNXCA K 0a30BOMY YPOBHIO M3Y4YEHUs MpeaMeTa. JTa cucTemMa
3HaHUM TOJydaeT OMNpeAesIEHHOE TEOPETUYECKOE JIONOJHEHHUE, MO3BOJISIOIIEE
OCO3HAaHHO OCBOUThH CYIIECTBEHHO OOJbUi 00BEM (HAKTOJIOTHUYECKOTO
Matepuaia. Tak, Ha yriayOJ€HHOM YpPOBHE HM3Yy4YEeHHs NIpeaMeTa obOecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMYECHHS OO0bEMA 3HAHUA O XHMHYECKHX
3JIeMEeHTaxX M CBOMCTBAX MX COEJIMHEHHUI HAa OCHOBE PACILIMPEHUS U YIITyOJIeHUs
IIPEICTAaBIIEHUI O CTPOEHUH BELLECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
OPOTEKAHUS] pEeaKIUil, pacCMaTpUBAEMbIX C TOYKM 3PEHUS XUMHUYECKOU
KMHETUKM W TEPMOJAMHAMHMKU. M3yueHue mepuoanyYecKkoro 3akoHa H
[lepuoanyeckoit  cUCTEMbl  XMMHUYECKMX  JJIEMEHTOB  Oa3upyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX IPEJICTABIECHUAX O CTPOCHHM aToMa.
XUMHYECKasi CBA3b OOBSICHSETCS ¢ TOUKU 3PEHHSI YIHEPreTUYECKUX M3MEHEHUI



npu €€ 00pa3oBaHUM U Pa3pyLICHUH, a TAK)KE C TOUKH 3PEHUS] MEXAHU3MOB €€
oOpa3zoBanus. M3ydeHwe THUNOB peakuil AononHseTcss (HOPMUPOBAHUEM
IPEICTaBICHUNA 00 3JIEKTPOXMMHUYECKUX MPOLECCaX M BJEKTPOJIU3E PACILIABOB
U pacTBOPOB BEIIECTB. B Kypce OpPraHMYecKOM XHMHUHU NPHU PACCMOTPEHUU
PEaKIMOHHOM CIIOCOOHOCTH COEAUMHEHUN yzensercss o0co00e BHUMaHUE
BOIlpocaM 00 »AJIEKTPOHHBIX 3(¢deKTax, O B3aUMHOM BJIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHWe HMEET TO, 4YTO Ha COJIEp)KaHUE KypCOB XUMUU
yIayOJNE€HHOTO YpOBHSA HW3Y4Y€HUs JUIsl KJIAcCOB OMNPEAENIEHHOIO MpoQuiis
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpy M XapakTep IOMNOJHEHUM K oOmein
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE TPeIMETHI. Tak,
HanpuMmep, B COJAEpPNKAHUU MpeaMera il KIAcCOB XMMHUKO-(PU3UYECKOIrO
npoduiig GosblIoe 3HaUeHHE OyayT UMETh 3JIEMEHThl Y4eOHOro mMarepuaia 1o
oOmel xumuu. [lpm u3ydyeHMH npeaMera B JAHHOM Ciyyae akLEeHT Oyner
clellaH Ha OOIIHOCTh METOJOB IO3HAaHHs, OOUIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHasl TEOpHUsl (MOJEKYJsIpHAsT TEOpHs B
(¢u3KKe), 3aKOHbl COXPAHEHUS MacChl M IHEPTUH, 3aKOHBI TEPMOAUHAMHUKH,
AJIEKTPOJIN3a, IPEACTABICHUS O CTPOSHUHU BEILIECTB U JPYTOE.

B 1O e BpeMs B coaepkaHMM TMpeAaMeTa s KIAcCOB XHMHKO-
Onosornyeckoro npo@uiist 0oNbIINKA yAeNIbHbIA BeC OyAET UMETh OpraHu4ecKas
xumus. B 3TOM cilyyae mpenocTaBisieTcsl BO3MOXKHOCTH  Juisi  Oosee
00CTOSITENIBHOTO ~PACCMOTPEHUSI XMMUYECKOM OpraHu3aliu KIEeTKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TAKUE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMMHJIbI, OEJIKH, YIJIEBOJbl, HYKJIECHHOBBIE
KHUCIOTBI U Jpyrue. Ilpyu 3TOM 3HaHHS O COCTaBE U CBOMCTBAaX MpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CIY>KaT OCHOBOM MJid W3Y4YEHUS
CYIIHOCTH HpoueccoB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B muiane QopmMupoBaHusi OCHOB HAy4YHOIO MHMPOBO33PEHHS, OCBOCHHUS
OOLIIEHAyYHbIX METOJIOB MO3HAHUS W ONBITA NPAKTUYECKOTO MPUMEHEHUs
HAyYHbIX 3HAHUU H3y4yEHUE MpeaAMeTa «XHUMHs» Ha YIIIyOJIEHHOM YpPOBHE
OCHOBAHO Ha MEXKIIPEJMETHBIX CBA3SIX C YUEOHBIMU MPEAMETAMU, BXOAUIUMU B
COCTaB  MpeAMETHBIX  oOsacteil  «EcTecTBEeHHO-HayuyHblE  MPEAMETHI»,
«Maremaruka 1 “”HpopMaTuka» U «PyccKuil A3bIK U JIUTEPATYpay.

[Tpn n3ydyeHun yuyeOHOro mpenMera «XvUMHUsD» Ha YriyOJIEHHOM ypOBHE
TaKke, KaKk Ha YpPOBHE OCHOBHOTO M CpEIHEro oOmiero oOpa3zoBaHusi (Ha
0a30BOM  ypOBHE), 3aJayeii  MEpPBOCTEIICHHOM  3HAYUMOCTU  SBJISIETCS
dbopMupoBaHUEe OCHOB HAyKM XHUMHU Kak 0O0JIaCTU  COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON NIE€ATEIbHOCTH YEJIOBEKa MW OJIHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Pelienue 3Tod 3agaun Ha YrIyOJIEHHOM
YPOBHE U3Yy4YE€HUs MPEAMETA MPEAINO0JIaraeT peaqnu3alio TaKuX LeJel, Kak:

e (opmMupoBaHMEe MpeACTABICHHUI: O MaTepuUaIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSIX M II03HABAEMOCTU SIBJIEHUI MPUPOIBL, O MECTE
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylled pojau B
o0ecreyeHnn YCTOMYMBOIO pa3BUTHSl YEJIOBEYECTBA: B PEUICHUU
npo0JieM 3KOJOTUYECKOM, IHEPreTUUECKON 1 MUIIEBON 0€30MacHOCTH,
B Ppa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpUaJIOB, HOBBIX
MCTOYHUKOB SHEPIuH, B oOecrieyeHuun pPalMOHAIBHOTO
PUPOAOIIOIb30BaHUs, B (POPMUPOBAHMM MHUPOBO33PEHUS M 0OILIEH
KyJIbTYypbl 4YEJIOBEKa, a TaKKe SKOJOTMYeCKHh OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;



OCBOCHHME CHCTEMbl 3HAHUW, JEXKAIMX B OCHOBE XHUMHUYECKOUN
COCTaBJIAIOIIEH €CTEeCTBEHHO-HAYyUYHOU KapTHUHbI Mupa:
(dyHIaMEHTAIBHBIX TOHSATUM, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEACTaBICHUM O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIU, O
XUMHUYECKOM PaBHOBECHUM, PACTBOpaX M JIUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y  OOy4YalOIIMXCS ~ OCO3HAHHOIO  MOHMMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUUYECKUX 3HAHUUM NJI1 OOBSICHEHUS
KJIFOYEBBIX UJCH U MpoOIeM COBPEMEHHOU XUMUU, Ji1 OOBICHEHUS U
MPOTHO3UPOBAHUSL  SIBJICHUM, HUMEIOIIUX  E€CTECTBEHHO-HAYUYHYIO
MNpUPOJly; TPAaMOTHOTO peIIeHUs] MpoOJieM, CBS3aHHBIX C XUMHEH,
MPOTHO3UPOBAHUS, aHalM3a U OIEHKU C TMO3ULHUA HDKOJIOTHYECKOU
0e30MacHOCTH  NOCJEJACTBUNA  OBITOBOM M MHPOM3BOJICTBEHHOMU
JIEATEeNIbHOCTU YeJIOBEKa, CBSI3AHHOM C XMMHMUYECKHUM IPOU3BOJICTBOM,
MCIIOJIb30BaHUEM U MEPEePabOTKOM BEIIECTB;

yriyOJieHue TMpEICTaBICHUM O HAy4YHbIX METOJaX IO3HAHWUS,
HEOOXOJUMBIX JJIsl IPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS] XUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIC, B MPAKTUYECKON JIEATEIIBHOCTH U TOBCEHEBHOM JKU3HHU.

B mnane peanuzanuy NEepBOOYEPENHBIX BOCIHUTATEIBHBIX U Pa3BUBAIOIIMX
(yHKUMNA HENOCTHON CHUCTEMBI CPETHEro 00IIero 00pa3oBaHUs NMPU U3yYEHHUH
npeaMera «XuMUs» Ha yriayOJ€HHOM YpOBHE 0COOYI0 aKTyaJlbHOCTb
IPUOOPETAIOT TAKUE LIEIU U 3a/1a4H, KaK:

BOCIUTAHUE YOEKJIEHHOCTH B TO3HABAEMOCTH SIBJICHUU MPUPO/IBI,
YBOKEHUS K TPOILIECCY TBOpPYECTBA B OOJACTU TEOPETHUUYECKUX U
MPUKIIAJIHBIX UCCIICIOBAHUIN B XUMUH, (POPMHUPOBAHUE MUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAllMM K OOYYEHHIO W MO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO U  CAMOBOCIIMTAHMIO HAa  OCHOBE  YCBOEHUS
00LIEYeIOBEYECKUX LIEHHOCTEM;

pa3BUTHE  TO3HABATEJIbHBIX  HMHTEPECOB, HWHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH o00yvaromuxcsi, (OpMUpPOBaHUE y HHX
CO3HATEJIBHOIO OTHOUIEHUS K C€aMOOOpa30BaHUIO W HENPEPHIBHOMY
0o0pa3oBaHUI0 KaK YCJIOBHUIO YCIEIIHOW MpodecCuoHanbHONU U
OOIlIECTBEHHON AESATEILHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO ¥ TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

dbopMupoBaHUE YMEHUN M HABBIKOB Pa3yMHOT'O MPUPOAOINOIL30BAHUSA,
pa3BUTHE  DKOJOTUYECKOM  KYJIbTYphl, MNPUOOPETEHHE  OIbITa
00I111eCTBEHHO-TI0JIE3HOM IKOJIOTUUECKOU eI TEILHOCTH.

O6miee umMCIO dYacoB, NPEAYCMOTPCHHBIX IS M3YYCHHS XUMUU Ha
yIIIyOJICHHOM YPOBHE CpeJIHEero o0uiero oopasoBanus, coctapisier 204 4yacos:
B 10 kmacce — 102 gaca (3 yaca B Hexemo), B 11 kimacce — 102 4gaca (3 vaca B
HEJICIIIO).



COIAEPKAHUE OBYUEHUA

11 KIJACC

OBILIASA N HEOPTTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX fAlep. XUMHUYECKUW »3ieMeHT. W30Tomsbl.
CrtpoeHue 2JeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UMCIIa. JHEPTETUUYECKUE
YpPOBHM M TOAYpPOBHU. ATOMHBIE opOuTanu. Krnaccudukamuss XUMUYECKUX
DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnipenenenue 31eKTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYypallMM aTOMOB JJIEMEHTOB IE€PBOTO—
Y4eTBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(MUTYpallUi HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

[lepuonnueckuit 3akoH u llepuoauyeckas cHUCTEMA XHUMHUYECKUX
anementoB  JI.M. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[Iepponnyeckoil CUCTEMBI XUMHUUYECKHUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEU
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XUMHUYECKHUX
DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CJIOKHBIX BEHIECTB MO TPyMIaMm U
nepuoaam. 3HaueHue nepuoandeckoro 3akona [I.M. Meneneena.

XuMHYecKas CBSI3b. BHAbl XMMHUUYECKON CBS3U: KOBAaJICHTHAasl, MOHHAas,
MeTayinyeckas. MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIA.  JHepruss W JuiMHa  CBsi3u.  llomsipHOCT®,
HaIIPABJICHHOCTh M HACHIIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHble CBs3M.
BonoponHast cBs13b. MexMOIIEKyIsIpHbIE B3aUMOICHCTBUSL.

BaneHTHOCTh M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMN
CTPYKTYpbl MOJIEKYJl € HMX TE€OMETPUYECKUM CTpOEHUEM (Ha MpUMEpe
COEAMHEHU PJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBienre 0 KOMIUIEKCHBIX cOeIUHEHUsX. CocTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKcOoOoOpazoBarenb,  JIMTAHIbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHui. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemectBa MOJEKYJSIPHOTO U HEMOJIEKYJIIPHOTO  CTPOEHHUs.  THIIbI
KPUCTAINIMYECKUX PELIETOK (CTPYKTYpP) U CBOIMCTBA BEIIECTB.

[TonsTue o qucnepcHeix cucreMax. Mcruanaeie pactBopsl. [Ipencrasienue
0 KOJUIOUAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAIIMU PaCTBOPOB:
MaccoBasl JI0J1s1 BELIECTBA B PACTBOPE, MOJIIpHAsk KOHIEHTpauus. HaceleHHbie
Y HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHucTamioruaparsl.

Knaccudukanms v HOMEHKJIATypa  HEOPTaHMYECKHX  BEIIECTB.
TpuBuanpHble HAa3BaHUSA OTHECIBHBIX NPEACTABUTEICH HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanms  XUMUYECKHX  peakiuii B HEOPraHUYECKOH |
OpraHUYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS
U TIPEBpAICHHsS] DHEPTUU MPU XUMUUYECKHX peakmusax. TemnoBbie 3¢ EKThI
XMMHUYECKUX peakui. TepMOXUMUYECKHE YPABHEHHUS.

CKOpOoCTh XMMHYECKOW peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX
¢daktopoB. ['oMoreHHbIe U reTeporeHHbIe peakiuu. Katanmus u kaTaau3aTopsl.

OOpatumble U HeOOpaTHUMBIE pEaKIUU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHOBecHs. DaKTOpbI, BIMSIOIMIME HA IIOJOXKECHUE
XMMHUYECKOT0 PaBHOBECHSI: TEMIIEPATypPa, JABJICHUE U KOHLUECHTPALMH BELIECTB,
y4yacTByrOIHUX B peakuuu. [Ipuanumn Jle [llarense.



DnekTpoiautuueckass auccouuanusi. CUiibHbIE U CIA0bIe DJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOAHBIX PAaCTBOPOB: KUCIIOTHAs, HEUTpasibHAs,
menoyHas. Bonoponnwiii mokaszatens (pH) pactBopa. I'muaponus  cosneil.
Peaknuu nonHoro oomeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuuu. (CTeneHb OKHUCIICHHS.
Oxkucnurens M BOCCTaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTaHOBIJICHHS.
Baxnelme OKUCIUTENM U BOCCTAHOBUTENIU. METOI 3JEKTPOHHOrO OalaHca.
DIEeKTPOJIU3 pacTBOPOB U PACIJIABOB BELLIECTB.

DOKCHepUMEHTAIbHBIE METO/Abl WM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
pa3NioKEeHHE MEepPOKCHUJAa BOJOPOJAa B NPHUCYTCTBUM KaTald3aTopa, MOJEIU
KPUCTANIMYECKUX  pPEHIETOK, MPOBEICHHE peaKkuid HOHHOro OOMEHa,
ONpeJIeIeHNe CPebl PACTBOPOB C MOMOLIBIO UHIUKATOPOB, U3YyUYEHUE BIUSHUSA
paznuYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEAKIUU U IOJIOXKEHUE
XUMHUYECKOTO PABHOBECHSI.

Heopranuyeckass XumMusi.

[lonoxkenne HemerauoB B llepuonnueckoil cucTEME XUMHUYECKUX
anementoB J[.M. MenzaeneeBa M OCOOEHHOCTH CTPOEHHUS HMX aTOMOB.
®duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMepe
KHCJIOpO/a, cephbl, hochopa u yriaepoa).

Bonopona. Ilonyuenue, ¢puzndyeckrne 1 XUMUYECKUE CBOMCTBA: PEAKIIUH C
METAUIAMU W HEMETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ WIapubl.
ToMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B npupoje, cnocoObl MOIyYeHUs, PU3NYECKUe U
XAMUYECKUE CBONCTBA. ["anorenHoBOIOPOIBL. Baxwueiimme
KHUCIIOPOACOJIEp)KAIIUEe  COCIMHEHUA  TaloreHoB.  JlaboparopHble U
IIPOMBIIIIEHHBIE CLIOCOOBI MOTYYEHUs raJIoreHoB. [I[puMeHeHne rajloreHoB u ux
COCIMHEHU.

Kucnopon, 030H. JIabopaTtopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYECHUS
kucinopoga. Guznueckre U XMMUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. HaxoxneHnue B mpupoje, CHocoObl ToyuyeHus, (U3UYecKue u
xumuueckue cBoictBa. CepoBonopon, cyibduasl. Oxcun cepoi(IV), oxcua
cepri(VI). CepHucras u cepHas KUCIOTHI U UX coiu. OCOOEHHOCTU CBOICTB
cepHOM KUCIOTHI. [IpumeHenne cepbl U €€ COEMHEHN.

A3zor. HaxoxJeHue B mpupone, CrocoObl MNOJNYyYEHHs, (PU3UYECKHE HU
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpuAbl. OKcuabl azotra. A30THCTasg H
a30THasl KHUCIOTBI W HUX coJdu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI.
[TpumeHeHue a30Ta ¥ €ero COeIMHEHU. A30THBIE YI0OpEHUS.

®dochop. Haxoxnenue B mpupojie, CrocoObl MoaydeHus, (U3nYecKue u
xumuueckue cpoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€¢ conu. [Ipumenenne dochopa u ero coegunenuit. docdopubie
yaoOpeHus.

VYriepon, HaxoxJIe€HUWE B MOpUpoje. AJUIOTPONHbIE MOAU(PUKAIIU.
®duznyeckue M XUMHUYECKHME CBOMCTBA MPOCTHIX BELIECTB, OOPa30BaHHBIX
yriepoaom. Oxcup yraepona(ll), okcuna yriepona(IV), yronbHast kuciaota u e
coJid. AKTUBHPOBAHHBIN yroib, agacopouus. Oymnepensl, rpadeH, yriepoaHbie
HAaHOTPYOKU. lIprMeHeHne MNpOCThIX BEUIECTB, OOpPa30BaHHBIX YIJIEPOJOM, H
€ro COEUHEHNN.

Kpemuuii. Haxoxnenue B nmpupoje, crnocoObl MoiayyeHus, (pusudyeckue u
xumuueckue cBorctBa. Okcuna kpemuusi(IV), kpeMHueBast KUCI0Ta, CUIIMKATHI.



[IpumeHeHne KpemHus U €ro coeauHeHuil. CTEKJI0, €ro MOJy4YE€HUE, BUJIbI
CTEKJIa.

[lonoxkenne wmerauioB B Ilepuogmyeckord cUCTEME  XMMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHMSI DJIEKTPOHHBIX O00O0JIOYEK aTOMOB
MeTtaioB. O0mue gpuznyeckue cBoiicTBa MeTaJLIOB. [IpuMeHeHne MeTaioB B
ObITy 1 TexHuKe. CriaBbl METaJIOB.

DJIEKTPOXUMHUYECKUNA psAJl HampsbkeHUd MeTtauioB. OOImue crnocoObl

NOJIyYEHUS METaJJIOB: TUIPOMETAILTYPrus, NUPOMETAIUTYPIHs,
anekTpoMmerasuryprus. Ilonsarue o koppo3un mMetamioB. CrnocoObl 3alIUThl OT
KOPPO3HUHU.

O6mas xapakrepuctuka metaiioB [A-rpynnsl Ilepuoanueckoil cucTemsl
XUMUYECKUX OJJeMEHTOB. Harpuih u Kanuil: mnonydenuwe, (QuU3UUECKue u
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

O6mas xapakrepuctuka MetauioB [IA-rpynmnel [lepuonnueckoit cuctemsl
XUMUYECKUX JJEMEHTOB. MarHuii W Kajabluid: MOJydyeHue, (U3NYECKUe Hu
XUMHYECKUE CBOWCTBA, NMPUMEHEHHUE MPOCTHIX BEIIECTB M MX COCIUHECHUM.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AmoMHHMI: TIONlydeHHE, (U3MYEeCKHWe M XMMHUYECKHE CBOMCTBa,
IPUMEHEHUE MPOCTOrO BEIIECTBA M €ro COeAMHEHH. AMQOTEpHbIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUA ATIOMUHUS, THAPOKCOKOMILIIEKCHI ATTFOMUHUS.

OO6miast xapakTepucTMKa MeTauioB 1o0ouHbIXx mnoAarpynn (b-rpynm)
[leproanveckor CHCTEMBI XUMHYECKUX AJIIEMEHTOB.

PusznyuecKkrue 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHni. OKCHIbI
u rugpokcubl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AUXpoMatsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Puznyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro COEIUHEHHM.
Baxwneiimue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) wu
mapranua( VII). [lepmanranat kanausi, ero OKUCIUTENbHBIE CBOMCTBA.

dusznueckue M XHMHUYECKHE CBOMCTBA JKEJI€3a MU €ro COEAUHEHHM.
Oxkcupapl, rugpokcuasl u conu xeneza(ll) u xeneza(Ill). Ilomyuenue wu
IIPUMEHEHME JKEJIE3a U €ro CIUIABOB.

Ou3nYeCcKue 1 XMMUYECKUE CBOMCTBA MEU U €€ coennuHeHuil. [lomyuenue
Y IPUMEHEHUE MEU U €€ COEUHEHNN.

[MuHk: nomydeHue, puanyeckue U XUMUYECKHE cBoMcTBa. AM(pOTEpHbIE
CBOMCTBAa OKCHJAa W TUAPOKCHAA LHMHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
[IpuMeHeHne NMHKA U €r0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHUs BELIECTB M HX IPEBPALLICHUI:
u3yueHue oOpas3loB HEMETAIOB, TopeHue cepsl, dhocdopa, Kene3a, MarHus B
KHCIIOPOJIE, M3YyYEHHE KOJUIEKIMM «MeTajuibl M CIUIaBbl», B3aMMOJEWCTBUE
HICJIOYHBIX W IIEJIOYHO3EMENbHBIX METaUIOB €  BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), B3aMMOJCICTBME LIMHKA M JKele3a ¢
pacTBOpaMM KHUCJIOT M IIENOYEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKHE
aHUOHBI, KaTHOH BOJOPOJA ¥ KAaTHOHBI ~METaIOB, B3aUMOJCHCTBHUC
THJPOKCHIOB AIFOMUHUS U IIMHKA C PACTBOPAMH KUCJIOT M LISJIOYCH, PeLICHHE
JKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «l anorens», «Cepa n €€ COeIUHEHUN»,
«A30r u Qochop W HX COEITUHEHUND, «MeTanbl TIaBHBIX HOATPYIIID,
«Mertamibl TOOOYHBIX TOATPYIID.

XuMus U KU3Hb.

Pons xumum B oOecrnieueHHH YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA.
[IonATHE © HayyHbIX METOJAX T[O3HAHWA W METOAOJIOTMHM HAyYHOI'O
VCCIIEJOBAHUS. Hayuneie IIPUHLIATIBI OpraHu3ald  XUMHUYECKOIO



npousBojacTBa. IIpoMbllIeHHbIE CIIOCOOBI MOJYYEHUS! Ba)KHEWMILIMX BEIECTB
(Ha mnpuMepe TMPOM3BOACTBA aMMHAKa, CEPHOM KHCIOThl, METAHOJA).
[TpoMbllIIIEHHBIE CITOCOOBI TMOJYYEHUSI METAJUIOB M CIUIaBOB. XHMHYECKOE
3arpsiI3HEHUE OKpYKAIoIIe cpeapl M ero mnocieAcTBus. Poib xumuu B
00ecreYeHUN IHEPreTUIECKOM OE30MacCHOCTH.

Xumusi ¥ 300poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. I[lpaBuna
UCIIOJIb30BaHUSl JIEKAPCTBEHHBIX MpenapaTtoB. Ponb XUMHM B pa3BUTHH
MEJULMHBI.

XYMHSI IUILIHA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE 100aBKU. Posib xumuu B
o0ecrieyeHny NUIIeBOi 0€30MacHOCTH.

KocMmernueckue u napgromepusie cpeiactBa. beitoBas xumus. [lpaBuina
0€30MacHOro0 MCMOJIb30BAHMS MPENapaToB OBITOBOM XMMHUHM B IOBCEIHEBHOU
AKU3HU.

XuUMHSI B CTPOMTENIbCTBE: BAXKHEWILIME CTPOUTENIbHBIE MAaTepuabl
(meMeHT, 6eToH).

XuMHUSL B CEIbCKOM XO03siicTBe. (OpraHnyecKMe W MUHEpaJbHBIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHAJIbl, KPACKU, CTEKIIO, KEPAMHUKA.
Marepuansl 11 25eKTpoHUKU. HaHOoTeXHONMOTMN.

Pacuérnsie 3agaun.

Pacuétel: Maccel BemecTBa Wik 00bEMa Ira30B 0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce MM OOBbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJMYECTBA BEILECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO M3
BELIECTB MUMEET MPUMECH, MacChl (00bEMA, KOJIMYECTBA BEILECTBA) MPOAYKTA
peaklMM, €Cclii OJHO W3 BEIIECTB JAaHO B BHJE pPAacTBOpa C OINPEACIEHHON
MAaCCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOIW W MOJSPHOU
KOHLIEHTpAI[MM BELIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXnpeAMETHBIX CBSI3€M MpU  HU3ydyeHUH oOwmed u
HEOpraHW4ecKkorn Xxumuu B 11 Kiacce OCYIIECTBISETCS 4Y€pe3 HUCIOJIb30BAHUE
KaK OOIIMX EeCTECTBEHHO-HAYYHBIX NOHATHI, TaK WU MOHSITHH, NPUHATHIX B
OTJIEJIbHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0muMe ecTeCTBEHHO-HAy4YHblEe TMOHATHUSA: SIBJIIEHWE, HAay4yHbId (aKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHAJIW3, CHUHTE3, KilacCU(pUKALMs, MEPUOJUYHOCTD,
HA0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOEJIb, MOICIINPOBAHUE.

®duzuka: maTepusi, MUKPOMHDP, MaKpOMHp, aTOM, 3JEKTPOH, IMPOTOH,
HEUTPOH, HWOH, MW30TOIbI, PAaTUOAKTUBHOCTb, MOJIEKYJA, HHEPreTUYeCKUn
YPOBEHb, BEILECTBO, TeJIO, OOBEM, arperaTHO€ COCTOSIHUE BEUIECTBA,
uJceabHbIA Ta3, (U3MYECKUE BEIUYMHBI, €IUHMIBI W3MEPEHHUS, CKOPOCTb,
SHEpPrus, Macca.

buonorusi: kieTka, opraHusm, 53KocucTeMa, Ouocdepa, MeTabO0IU3M,
MaKpO- U MHKPO3JIEMEHTHI, OENKH, )KUPBI, YIIEBO/Abl, HYKJIEMHOBbIE KHUCIIOTHI,
(bepMeHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpPHBIE MOPOJbI, IOJIE3HbIE HMCKONAeMbIE,
TOIUIMBO, PECYPCHI.

TexHomnorus: XUMUYECKas IPOMBIIIEHHOCTD, MeTaJly prus,
CTPOUTEIbHBIE MaTEpHUAJIbl, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, MULIEBAs
IPOMBIIUIEHHOCTh, (papMaleBTUYECKas MPOMBILUIEHHOCTh, IPOU3BOACTBO
KOCMETUYECKUX MpenaparoB, MPOU3BOACTBO KOHCTPYKLIHMOHHBIX MAaTE€pUasoB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUM € CHUCTEMHO-IEATENLHOCTHBIM IMOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa « XHMHs» Ha YPOBHE CPEIHETO
oOmero oOpa30BaHUs BBIJEIEHBI CIEAYIOIME COCTaBIIAIONINE: OCO3HAHUE
00yYaloIMUMHUCS POCCUNUCKOM TpakJIaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO,  CaMOCTOSITEIBHOCTH W CAMOOIPENEICHUI0;  HAJIW4YHE
MOTHBallMM K OOY4Y€HHIO; TOTOBHOCTb U CIIOCOOHOCTh OOyYarouIuxcs
PYKOBOJICTBOBAThCSl MPHUHATHIMM B  OOIIECTBE MpaBWIaMd W HOPMamu
NOBEACHUS; HAIMYUE MPABOCO3HAHUS, FIKOJIOTMYECKON KYJIbTYpbl; CHOCOOHOCTD
CTaBUTb LEJU U CTPOUTH )KM3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM JEATEIbHOCTH
oOyyJaronuxcs B MpOLECCe peain3ali 00pa3oBaTENbHONU J€ATEIbHOCTH.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaroT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM JEATEIbHOCTH
00yyaroImuxcsi B Mpolecce peannsaiuu 00pa3oBaTeILHON JIESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HaHUsl  OOy4YalOMIMMHCS  CBOMX  KOHCTUTYLMOHHBIX TMpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY M NPABONOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENBHOCTH MNPU CO3AAHHUH
y4€OHBIX MPOEKTOB, PEILICHNN YY€OHBIX U MO3HABATENIbHBIX 33/1a4, BHITOJIHEHUH
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M MPUHUMATh MOTHUBBI, HAMEPECHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUJOB YUEOHOU NEATEINBHOCTH;

2) IaTPpHOTHUYECKOTr0 BOCIIMTAHUS:

LHEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HaCIEIUI0
OTE€UYCCTBECHHON XUMUMU;

YBaXXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
OPWIOKEHUS! XMMUU, OCO3HAHMSI TOTO, YTO JaHHBIE HAYKU €CTh pe3yJbTaT
JUINTEJIbHBIX ~HAOJIOACHHUM, KPOMOTIMBBIX HKCIEPUMEHTAJIbHBIX IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpPECa M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOM
OTE€UYCCTBECHHOMN XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH ~ OLICHMBaTh CHUTYyallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHUE U MOCTYIKHU CBOMX TOBApPHUUIEH C
NO3ULMNA HPABCTBEHHBIX MW TMPAaBOBBIX HOPM M C YYETOM OCO3HAHUSA
MIOCJIEICTBUI MTOCTYIIKOB;

4) dpopMupoBaHHS KYJbTYPHI 310POBbS:



NOHUMAaHUSl LEHHOCTEeH 3J0poBOoro M 0Oe3omacHoOro oOpa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLUEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

coOJItoficHUsT MpaBwil 0€30MacHOTO OOpallleHUs] C BEIIECTBAMU B OBITY,
IIOBCETHEBHOM )KU3HH, B TPYJAOBOM AECATEIBHOCTH;

NOHUMaHUSl LIEHHOCTU TMPAaBWJ HHJMBHUIYAIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro TMOBEACHUS B CHUTYyalMsX, YTPOXAIOLIUX 30POBbI0 M KU3HU
JIIOJICH;

OCO3HAHWSl  MOCJIEACTBMM M HENpUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKorosisi, HAPKOTUKOB, KypeHUs);

5) Tpya0BOrO BOCIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUECKUX 3a]ad
COIMAILHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpECcAa K MPaKTUYECKOMY HM3YYEHHMIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE IIPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXEHUS K Tpydy, JIOAAM Tpylda M  pe3yjbTaTaM TpyAOBOMU
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUAYAJIbHON TPAEKTOPHUU
oOpazoBaHus, Oyayiied npodeccun U peaausaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U IoTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

AKOJIOTMYECKU LEIECO00Pa3HOr0 OTHOLIEHUS K MPUPOAE KAaK HCTOYHHUKY
CYyIIECTBOBAaHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS MI00AJIBHOrO XapakTepa SKOJOTMYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLUATBLHOU CPEAbL;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU s
pelIeHs] BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIECH
IPUPOAHON Cpejie, YMEHUsS MPOrHO3UPOBATh HEOJATONPUATHBIE SKOJIOTUYECKUE
NOCJIEICTBUA NMPEANPUHUMAEMbBIX AEUCTBUI U NPEIOTBPAILATD UX;

HAJIM4YMS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTMYECKOU
KyJbTYpBl, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HaINpaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATBCSI UMM B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HIECOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOLIECTBEHHOMN MPAKTUKU;

NOHUMaHUS CHeHU(PUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poJld B
(OpMHUpPOBAaHUU PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU LEIOCTHOTO
IPEICTaBICHUs 00 OKPYXaIOLEM MUPE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M pEeUIeHUU MpOoOJEM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHUHU [UJIsi COBPEMEHHOMU
UUMBUJIU3ALMHA: B €€ T'yMaHUCTHYECKOW HAIpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3JaHMU HOBOW 0a3zbl MaTEepUAIbHOW KYJIbTYpbl, B PELICHUU TJIOOATBHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTUUECKOM,



NUIIEBOM M DKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecreyeHnn yCI0BUI YCHEIHOIO TPyAa U SKOJIOTHYECKH KOM(POPTHOMN KU3HU
Ka)kJI0TO WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TMOHMMAHUS CYI[HOCTH METOOB
MO3HAHUS, HUCMOJB3YeMbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS ISl aHain3a W OOBSCHEHUS SIBJICHUMN
OKPY>KalolIero MUpa M MPOUCXOMASIMIMX B HEM HM3MEHEHUH, YMEHHS JeJaTh
000CHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAY4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C [EJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus mpo0JieM B peabHbIX JKU3HEHHBIX CUTYaIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEILCKOU IESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3OBaHUIO U
caMOoOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpyJa B pas3uuHbiX  cdepax
npo¢eCCUOHANILHON JIEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOTpaMMbl [0 XUMHUU Ha
YPOBHE CPEeAHETO 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaYuMble  JUI1  (POPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOIIHUXCS
MEKIUCUUATUIMHAPHBIE (MexXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpa)karolue IEJIOCTHOCTh HAYYHOW KapTHHBI MHpPa U CHEUU(UKY METO/I0B
NO3HAHUA, MCHOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEpPrus, SIBICHHUE, MPOLECC, CUCTEMa, HAay4yHbId (akKT, NPUHUMII, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJIEJ0BaHHME, HaOIIOJIEHHUE, HU3MEPEHHE,
AKCIIEPUMEHT U JPYTHE);

yHUBEpCAJIbHbIE y4eOHbIe JNENUCTBUA (mo3HaBaTeNbHbBIE,
KOMMYHUKATHBHbIE,  PEryJSTUBHbIE), oOecrneunBamomye (HOpMUPOBAHHE
(YyHKIMOHAIBHOW IPAMOTHOCTH M COLIMATIbHON KOMIETEHIMU 00yYaronInuxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXJAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHHWA W  YHUBEpCAJIbHbIC
y4eOHbIe IeUCTBHS B IO3HABATEIBHON M COLMATIbHON MPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNENCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBIE YUeOHbIEe JeHCTBUS

1) 6a30BbIe JIOTMYeCKHUe 1eliCTBHS:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh U AKTyallU3UpPOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh 1LIeJIU JEATEIbHOCTH, 3aJilaBasi MmapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEIbHOCTA C IOCTAaBJICHHBIMU
HEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJICJISTh XapaKTEPHbIE MPU3HAKU MOHATUN U YCTaHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS J11 OOBSICHEHUS OT/ACIIbHBIX (DAKTOB
U SIBJICHUI;



BbIOMpATh OCHOBAaHUA M KPUTEPUM i KilacCU(pUKAIMM BEUIECTB U
XUMHUYECKUX PEaKIIUK;

yCTaHaBJIMBaTh MPUYMHHO-CIEJACTBEHHBIE CBS3M MEXIY HW3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JECIYKTUBHbBIC, IO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh B MpPOLECCe IMO3HAHMUA  MCHOJb3yEeMble B  XUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENIH, MPeoOpa3oBbIBaTh  MOJIEIbHBIC
OPEICTAaBICHUS — XUMUYECKUHA 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas
dopMyrna, ypaBHEHHE XHMMHYECKOM pEaKUMW — TMpU PEHICHUH Yy4eOHBIX
NO3HABATEJbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHSTh Ha3BAHHBIE MOJEJIbHbBIC
IPEICTABIICHUS ISl BBISBJICHHS XapaKTEPHBIX NPU3HAKOB M3Y4YaeMbIX BEILECTB
Y XUMHYECKUX PEaKIUH.

2) 0a3oBbIe McCiIeI0BaTEeIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHUS BELIECTB U XUMHUUYECKHUX
peaKkuui;

dopMynMpoBaTh LEIM M 33Ja4yd  UCCIEAOBAaHMS, HCIOJIb30BaTh
IIOCTABJICHHBIE M CAMOCTOATEIBbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAY€CTBE
MHCTPYMEHTA MO3HAHUA U OCHOBBI JJIs (DOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJIAJI€Th HAaBBIKAMU CaMOCTOSITEJIbHOIO IIJIJAHUPOBAHUS M MPOBEICHUS
YUYEHHUYECKHX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHUs HAOJII0AAaTh 3a
XOJIOM  IMpOLIecca, CaMOCTOSTEIbHO MIPOTHO3UPOBATH €ro  pe3ysbTar,
dbopmynupoBath 000OIIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

OpuOOpeTaTb ONBIT YYEHUYECKOM HCCIEN0BATENbCKOM M IPOEKTHOU
JESATENbHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJOB PELICHUs MPAaKTUYECKHX 3aJlay, NMPUMEHEHHIO pPAa3JIMYHbIX
METOJIOB [TO3HAHHUS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PANIMYHBIX HCTOYHHMKAX HHQopMauuu (Hay4dHO-
NomyJsipHasl JIMTepaTypa XUMHUYECKOrO COAEpPKaHUs, CIPABOYHBIE IMOCOOHS,
pecypcbl MHTEepHeTa), aHAIM3UPOBAaTh HHPOPMALIMIO Pa3IMYHbIX BUJOB U (popm
IpEACTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(bopMyIMpOBaTh 3a1IPOCHI U IPUMEHSTh PA3JIMYHbIE METOIbI IPU MIOUCKE U
orOope HHPOpMALMH, HEOOXOAUMOMN MJid BBINOJIHEHUS Y4YE€OHBIX 3ajad
OITPENICIIEHHOIO TUIIA;

IpUOOpETaTh OMBIT MUCHOJIB30BAHMS MH(DPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX OUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMPEICTaBICHUS
uH(popmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyecTBE CpEJACTBAa Mpu padoTe ¢
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCKue) 3HAKM M CHUMBOJBI,  (GopMyibl,  aOOpeBUATYpBHI,
HOMEHKJIATypYy;

HCITI0JIb30BAaTh 3HAKOBO-CHUMBOJIMUCCKUC CPCACTBA HAI'JTIAAHOCTH.



KoMMyHUKATHBHBIEC YHMBEpPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXAaeMOM TEMbI B XO/I€ JUAJIOTa
W/WIIN JUCKYCCHUHU, BBICKA3bIBaTh HJIEH, (POPMYITUPOBATH CBOM MPEATOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN Pe3yJIbTATOB MO3HABATENBHOMN JESATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IpH
BBINIOJIHEHUHM XMMHUYECKOIO 3KCHEPUMEHTa, NPAKTUYECKON paboThl MO
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealn3aluy y4eOHOTO MPOEKTa,
U (QopMyIHpOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEI0BaHUN
NyTEM COIIACOBAHMUS MO3UIIMI B X0€ 00CYKI€HUs 1 0OMEHA MHEHUSIMHU.

PerynsiTuBHBIC YHMBepcaibHbIe Y4eOHbIe AeliCTBUA:

CaMOCTOSTENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATEILHYIO
NESITENHHOCTD, OMpeesisi ¢ IMedu W 3aJadd, KOHTPOJUPOBATh W IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJIfOPUTM ACHUCTBUH NpH
BBITIOJTHEHWN YYE€OHBIX W HCCIEAOBATENbCKUX 3aJad, BHIOWpaTh Hauboee
3¢ (HEKTUBHBIN CMOCOO0 WX PEIMICHHUS ¢ y4E€TOM TOJYYCHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIIHSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE cCaMoaHau3a U
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3yibTaThl OCBOEHHS MPOrpaMMbl [0 XUMHUU Ha
yriayOoJn€HHOM ypOBHE Ha YpPOBHE CpeAHero ooiiero oOpa3oBaHUs BKIIIOYAIOT
cnenuduueckue s yueOHOro npeaMera « XuMus» Hay4dHbIe 3HaHUS, YMEHUS U
CHocoOBI ICUCTBUI MO OCBOCHUIO, MHTEPIPETALIMH U TPEOOPa30BaHUIO 3HAHUM,
BU/JIbI JICSITEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B
Pa3NUYHBIX YYEOHBIX CUTYAIUSIX, @ TAK)KE B peabHBIX )KU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme mo XMMHUM TNpeAMETHBIE PE3yiIbTaThl
[IPE/ICTABIICHBI 10 F0JIaM U3YUYEHUSI.

11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OOIas M HeopraHuveckas
XUMUSD OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUI: O MaTepUaIbHOM €JIMHCTBE MUDA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJIEHUN NPHUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECleYeHUH YCTONYUBOTrO
pPa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTMUYECKOW, YHEPreTUYeCKON U MUILEBON
0€30MacHOCTH, B Pa3BUTUU MEAMUIIMHBI, CO3JAHUM HOBBIX MAaTE€pUaOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEYEHUHU PALMOHAIIBHOTO MPUPOIONOJIb30BAHUS, B
(GbOpMHUpPOBAHMK MHUPOBO33PEHHUSI W OOIIEH KyJIbTYphl 4YeJIOBEKa, a TaKkKe



9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOULIEHHUS! K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpexne;

BJIQJICHUE CUCTEMOM XHMMHMUYECKMX 3HAHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIIUe MOHATUS — XMMHUYECKHH B3JEMEHT, aToM, SApO aToma,
U30TOIbI, JJEKTPOHHAs 000JouKa aroma, S-, p-, d-aToMHBIE OpOUTaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHMSI aroMma, TUOpHUIM3alis AaTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPULIATEILHOCTb, CTEIEHb
OKHUCJIEHUSl, XUMHUYECKasl CBs3b (KOBaJEHTHas, HOHHAs, MeTauInyecKas,
BOJOPOJIHAsA), KpUCTAJUIMUECKas pelEéTka, XUMHUYEcKash peakuus, pacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AJIEKTPOJUTHUECKAsT JUCCOLMALIMUS, CTEMEHb
JUCCOLIMAIINKM, BOJOPOJHBINA IOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIND,
TEII0BOW 3(PPEKT XMMHUYECKOM pEeaklHH, CKOPOCTh XHUMHYECKON peakuuw,
XMMHUYECKOE PABHOBECHE; TEOPUU M 3aKOHbI (TEOpPHUS BIEKTPOIUTHUECKOM
aucconuanuu, nepuoguueckuid 3akoH .M. MenpeneeBa, 3aKOH COXpAaHEHUS
MaccChl BELIECTB, 3aKOH COXPAaHEHHUS U MPEBPAILCHHS SHEPTUU MPU XUMHUYECKHUX
peakuMsX, 3aKOH IMOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JCHCTBYIOUIMX Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JeXalllie B OCHOBE IMOHUMAaHUSl MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUI; COBPEMEHHBIE NPEJICTABICHUS O CTPOEHUHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX; MPEACTABICHHUS O
MEXaHU3Max XUMHUYECKHX pEeaKIUil, TEPMOJMHAMHUYECKHX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JUCIEPCHBIX CHUCTEMax; (PaKTOJIOIMYECKHE CBEJIEHHUS O CBOMICTBaX, COCTAaBE,
NOJIYyYEHMH M O€30MacHOM MCHOJb30BAHUM BaXXHEHIIMX HEOPraHMYECKHX
BELIECTB B OBITY U MPAKTUYECKOM JEATEIBHOCTHU YEJIOBEKa, OOLIMX HAy4YHBIX
OPUHIMIAX XUMHUYECKOTO TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHbIC MPU3HAKU MOHATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU ONMCAHWN HEOPraHWYECKUX BELIECTB U UX MPEBpaALCHUI;

c(hOpMHUPOBAHHOCTh YMEHUS HUCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY IS
cocTaBieHHs] (OpMyJd BEUIECTB M ypPaBHEHUH XMMHUYECKUX PpEaKIIHi,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPEIEIATh BAJICHTHOCTh M  CTEIEHb
OKHUCJIEHUS] XMMUYECKUX JJIEMEHTOB B COEIMHEHMSX, BUJ XMMHUYECKOW CBS3U
(KOBaJICHTHAs, MOHHAsI, METAJJIMYECKas, BOJOPOJHAs), THUI KPUCTATUIMYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHSITH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIAa XMMHUYECKON CBA3M W THUIA KPUCTAUIMYECKOW PEETKH, OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHMH: KIIACCU(PUIMPOBATH: HEOPraHUYECKUE
BELIECTBA IO MX COCTaBy, XMMHUYECKUE PEAKIUHU IO Pa3IUYHBIM IMpU3HAKAM
(uMciny W coCTaBy pearupyrolux BeIIEeCTB, TEIJIOBOMY 3((dEKTy peakiuH,
U3MEHEHHUIO CTENEHEH OKHUCIEHHSI DJEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO
KaTaau3aTropa U JPYTrHe); CaMOCTOSITENbHO BBIOMPATh OCHOBAHUS U KPUTEPUU
JUTSI KITaCcCU(PMKALIMKM U3yYaEeMbIX BEIIECTB M XUMUYECKHUX PEAKIU;

c(OpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMbBICI MEPUOAUYECKOr0 3aKOHA
JA. W. MenneneeBa U AEMOHCTPUPOBATh €r0  CHUCTEMATU3HPYIOILYIO,
O0OBSCHUTEIBHYIO U TPOTHOCTHYECKYIO (DYHKLINU;

c(OpMHUPOBAHHOCTh YMEHMIl: XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHUE

aTOMOB M HOHOB XHMHMUYECKHX 3JIEMEHTOB MEPBOrO—YETBEPTOrO IEPUOIOB



[lepuonnueckoir  cucremsl  JI.JI. MengeneeBa, UCHONb3ysS  IMOHSITHUA
«QHEPreTUYECKUE YPOBHUY, «IHEPTreTUUECKUE MOYPOBHUY, «S-, P-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUUYECKUE COCTOSHUSA aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKUX DJIEMEHTOB U UX
coeauHeHnd 1o nepuoaam u rpynmnaMm Ilepmommueckon cucremsr [l U.
MeneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh yMEHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKME CBOWMCTBA BELIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXAATh
CYILIECTBOBAHME F€HETUYECKOMN CBSI3M MEKJy HEOPraHWYECKHMMH BEIIECTBAMU C
MOMOIIBIO0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYUIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENIBHBIX ~PCAKLUH IOCPEACTBOM  COCTABICHHS OICKTPOHHOIO
OamaHca 9THX PEaKUM; PeaKiuii MOHHOrO OOMEHA MyTEM COCTABICHMS HX
MOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHEHWU; peaklMil TWAPOJIN3a; peakiui
KOMILUIEKCOOOpa3oBaHus (Ha TMpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUSA);

c(hOpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX IHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTH XUMHYECKOM PEaKIUU B 3aBUCUMOCTU OT Pa3IUYHBIX
(akToOpoB, a TaKKe XapaKTep CMEIICHHsS XHUMHYECKOrO paBHOBECHUS TIOJ
BIIMSHUEM BHEIIHMUX Bo3zaeicTBui (mpuniun Jle [llarense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTh XUMHUUECKUE PEaKIIuH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHHsI CEpHOM KHUCIIOThI, aMMHUaKa,
oOlue Hay4Hble MPUHUUIIBI XMMHYECKUX IPOU3BOJICTB; LEIECO00pPa3HOCTh
MPUMEHEHUSI HEOPTraHUYECKUX BEIIECTB B MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU
3pEHUs1 COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAaHUH O METOJIaX HAy4YHOIO
NO3HAHUA SIBJICHUWA MNPUPOALl — HAOJIOJIEHUE, U3MEpPEHUE, MOJEIUPOBaHUE,
AKCIEPUMEHT (peaJibHbIi U MBICJICHHBIN), HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, YMEHUS TPUMEHATh OSTU 3HAHUS TPU  SKCIEPUMEHTAIBLHOM
UCCIEJIOBAHUM BEIIECTB U JJIsI OOBSICHEHUS] XUMUYECKUX SBJICHUN, UMEIOIINX
MECTO B MPUPOJE, MPAKTUUECKON AESITEIBHOCTU YEJIOBEKA U B IMOBCEJIHEBHOM
KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XMUMHUECKUX 3HAHUUN
C TOHSATUSIMU W TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHUMAaHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHMsI MPOBOJUTH PACUETHI: C HCIIOJIH30BAHUEM
NOHSATUM  «MaccoBas JIOJsS BEHIECTBA B pacTBOpe» U «MOJIspHas
KOHLEHTpalUs»; Macchl BeElIeCTBA WM O0BbEMA Ta3a IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJJHOTO U3 YYACTBYIOLUIUX B PEaKLUU
BELIECTB; TEIUIOBOrO 3 (deKTa peaklyu; 3HAYEHHs] BOJOPOAHOrO IMOKa3aTelis
pPacTBOPOB KHUCJIOT U ILIEIOYEH C M3BECTHOM CTENEHBIO TUCCOLMALMU; MAaCChl
(00BEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIM OJHO U3 UCXOJAHBIX
BEIIECTB JAaHO B BHJIE pPacTBOpa C ONPEACIEHHOM MACCOBOM JOJEH
PacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU BHIXOJA
MPOJYKTa peakiuu; OObEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOATEIBHO MJIaHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (MPOBEIEHUE peakuuid HOHHOro  OOMEHa,
NOJATBEPKIACHUE  KAueCTBEHHOIO  COCTaBa  HEOPraHUYECKHX  BEIIECTB,
ONpeJIeIeHNe CPebl PACTBOPOB BEILECTB C MOMOILBIO UHAUKATOPOB, U3YUECHHE



BIIMSIHHS Pa3IMYHbBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIHH, PEIICHUE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TemMaM «Mertammey u  «Hemeramns»y) ¢
coOnro/ieHneM  MpaBuil  Oe3omacHOro oOpamieHusi ¢  BEIIEeCTBaMH U
nabopaTopHeIM  00OpyAoBaHUEM, (OPMYJIHUPOBATH 1Iedb  HCCIEIOBaHUS,
NPEICTABIATh B PA3NTUYHON (popMe pe3yabTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh
¥ OLIEHUBATh UX JJOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHUH: COOMIOJaTh MpaBujia  IOJIb30BAHUS
XUMHUYECKOM TOCYJI0il W Ja00paTOpHBIM 000pYJIOBaHHWEM, OOpAaIllEHUsS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH 10 BHITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB, SKOJOTHYECKH II€JIeCO00Pa3HOr0 MOBEJACHUS B OBITY U
TPYJAOBOHM NEATEIHHOCTH B IENAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH
NPUPOTHON Cpefbl U JOCTIKEHHUS €€ yCTOMYMBOTO pa3BHUTHSA, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JECHCTBHS Ha KHUBBIE OPTraHU3MBI ONPEACTEHHBIX
HEOPraHWYECKHUX BEUIECTB, NOHMMAs cMbIci nokaszarens [1/1K;

c(hOpPMUPOBAHHOCTh YMEHHUU: OCYIIECTBISThH IIEJICHANIPABICHHBIM MOUCK
XMMHYCCKOH WH(QOPMALUK B PasIMYHBIX HMCTOYHHKAX (HAay4HAs U y4eOHO-
Hay4Has JMTEpaTypa, CPeIcTBa MaccoBoi nudopmanuu, MHTEpHET U Apyrue),
KPUTUYCCKH aHATM3UPOBATH XUMIYCCKYI0 HHOPMALMIO, epepabaThiBaTh ¢€ U
UCTIOJIb30BaTh B COOTBETCTBHH C MOCTABICHHOW y4eOHOMW 3aauei.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJTACC
HaumenoBanue KosmuecTBo yacos

Ne DJIeKTPOHHBIE (HM(pPOBbIE)
pa3aejioB U TeM KoHnTtpoibHbIe IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpamMMel padoThI padoTbl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue aToma.

[Tepuoanueckuit
3aKOH U bu6mmoreka [JOK
11 [Tepuonnueckas 9 0 0 https://lesson.academy-

' cucTeMa content.myschool.edu.ru/04/11
XUMHUYECKUX https://myschool.edu.ru
anemMeHToB /[. U.

Menneneena
Crpoenue bu6nuoreka [JOK
12 BEILLECTBA. 1 ! 0 https://lesson.academy-
' Muoroo6pasue content.myschool.edu.ru/04/11
BEILIECTB https://myschool.edu.ru/
https://lesson.academy-
XUMHYECKHUE content.myschool.edu.ru/04/11
1.3 19 1 3
peakuuu bubnuorexa [JOK
https://myschool.edu.ru/
Hroro no pasaeny 39
Pasnen 2. Heoprannyeckasi Xumust
2.1 Hemeramisr 31 1 3 bu6mmoreka [JOK




https://lesson.academy-

content.myschool.edu.ru/04/11
https://myschool.edu.ru/

bu6mmoreka [JOK
https://lesson.academy-

2.2 M
CTaLIbL 23 content.myschool.edu.ru/04/11
https://myschool.edu.ru/
Hroro no pazgeny 54
Pa3nea 3. XumMusd u :Ku3HL
bu6mmoreka [JOK
MeToabl MO3HAHUS
https://lesson.academy-
3.1 B XUMUU. XUMHA U 9
content.myschool.edu.ru/04/11
KH3HD https://myschool.edu.ru/
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO
YACOB 110 102

I[TPOT'PAMME




ITOYPOYHOE INIAHUPOBAHMUE

11 KJIACC
N Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
; Jara uudpoBbIe
n/ | Tema ypoka KonTtpoJubHbie IIpakTHyeckne
Bcero H3ydeHust o0pa3oBaTejbHbIE
n padoThI padoThI
pecypchbl
https://lesson.edu.ru/
AToM. COCTaB aTOMHBIX SI/I€ lesson/20b1dfZe-6ced-
oo o 1 0 0 435b-b6de-
UMUYECKHIA 371eMeHT. 130TOIhI 5155d30a45fa%backUrl=
%2F04%2F11
CrpoeHnue 31eKTPOHHBIX
000J104€K aTOMOB, KBaHTOBEIE 1 0 1
qucna
Krnaccudukanus XuMuaeckux
3JIEMEHTOB (s-, p-, d-, f- 1 0 0
3JIEMEHTHI)
Pacrnipenenenue 31eKTPOHOB 110 ! 0 0
aTOMHBIM OpOUTANISIM
DneKTpOHHbIE KOH(MUTYpAIHH
aTOMOB 3JIEMEHTOB B OCHOBHOM 1 0 0
BO30Y>KIEHHOM COCTOSTHUH
DneKTpoHHbIE KOHPUTYpaLUU
HOHOB. 1 0 0
DJIEKTPOOTPHULIATEIIBHOCTh
[Tepuonnueckuii 3aKOH U 1 0 0 https://lesson.edu.ru/




[Iepnonnueckas cucrema
XUMHUYECKUX djieMenToB /1. U.
MenpeneeBa, CBSI3b C
COBPEMEHHOU TEOPHUEN CTPOEHUS
aTOMOB

lesson/e7d48881-055d-
49da-a49c-
7375¢3d033e¢9?backUrl=
%2F04%2F11

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMUMHYECKHUX 3JIEMEHTOB

8 1 00pa3yeMbIX HMH MPOCTHIX U
CJIOXKHBIX BEIIECTB 1O TPyIIaM U
epuo1aM
9 CucreMaTn3anus 1 0000I1IeHE
3HAHUU 110 TEME
Buaber xumMnueckon CBS3H.
Mexanu3mbl 00pa3oBaHUs https://lesson.edu.ru/
. lesson/2859ec02-8ecd-
KOBAJIEHTHOU CBS3U.
10 Boxoponnast cBA3b Jcd8-8531-
" AOPOA ' edad962608b?backUrl=
B3aUMOJIENCTBUS
BajsieHTHOCTE M BaJIEHTHBIE
PS: . .
BO3MOYKHOCTH aTOMOB. CBS3b hitps://lesson.edu.ru/
1 LEKTDOHHOMN CTDVKIVDLL lesson/a9c9a61e-e387-
p PYKIYP 4ffe-befb-aca9c 72416212
MOJIEKYJI C UX T€OMETPUUECKUM backUrl=%2F04%2F1 1
CTpPOCHUEM
[IpeacraBneHus: 0 KOMIUIEKCHBIX
12 COCTUHEHUAX: COCTAB U
HOMEHKJIaTypa
13 BemecTBa MONEKYyJISpHOTO U https://lesson.edu.ru/




HEMOJIEKYJISIPHOTO CTPOCHUS.
Tunel KPUCTATITMNIECKUX
PEIIETOK U CBOMCTBA BELIECTB

lesson/12bfc348-007f-
4796-bcda-
180fc6b720fe?backUrl=
%2F04%2F11

[TonsiTHE O MHUCTIEPCHBIX

14 cucremax. [IpencraBienue o
KOJIJTOUHBIX pacTBOpax
VICTHHHbIE PACTBOPBL: https://lesson.edu.ru/
HaCBIIIIEHHBIE U HEHACBIIIIEHHBIE lesson/8ac38he6-c06f-
15 ’ 4fae-9729-
PacTBOPHUMOCTD. 69903109968?backUrl=
Kpucrannoruapatst % F04%2F1 1
16 CriocoObI BEIpaKEHUS
KOHIIEHTpallu PacTBOPOB
Pemenne 3agau c
HCITOJIb30BaHUEM MOHITHH
17 "MaccoBasi 10151 paCTBOPEHHOTO
BelecTra", "MoJsipHas
KOHLEeHTpauus"
https://lesson.edu.ru/
Knaccudukarus u lesson/75637222-d397-
18 HOMEHKJIaTypa HEOPraHMIECKUX 4bla-810a-
BEIIIECTB cc7bca9e8al0c?backUrl=
%2F04%2F11
19 CucreMaTu3aius 1 0000IIEHIE
3HAHUHU TI0 TEME
20 Konrponbnas padora no remam

"CTpoeHue atoma.




[Tepronuueckuii 3aKOH U
[Iepnonnueckas cucrema
XHMHYECKUX djieMenToB /I, W.
Menpneneesa", "CtpoeHue
BemecTBa. MHOrooopasue
BemecTB"

21

Knaccugukarmss XuMrHaecKux
peaKkuuii B HEOPraHUYECKON U
OpPraHUYECKOM XUMUH. 3aKOH
COXPAHEHHUS MacCChl BEILECTB;
3aKOH COXpaHEeHUs U
IIPEBPALLCHNS] DHEPTUU TIPU
XUMHUYECKUX PEaKIMIX

22

TernoBbie 2 HEKTH XUMUIECKUX
peakuuid. TepMOXUMHUECKHE
ypaBHEHHS

23

Brrunciienus o ypaBHeHHUSIM
XUMHYECKUX PEAKIUi 1
TEPMOXUMHUUYECKUM YPABHEHUSAM

24

CKOpOCTh XMMHYECKOM pEaKIIHH,
€€ 3aBUCHUMOCTb OT Pa3IUYHBIX
(daxTopoB. Karanus u
KaTaJu3aTophl

https://lesson.edu.ru/
lesson/fOcb5def-307e-
4575-89d0-
86041b603655?backUrl=
%2F04%2F11

25

['oMoreHHBIE U TETEPOTCHHBIC
peaKIuu

26

[IpaxTrueckas pabora Ne 1 o




TeMe "BiusiHAe pa3IudHbIX
(hakTOpoB HA CKOPOCTH
XUMHYECKOHN peakiuu'

OO6paTtumbie U HEOOpaTUMBbIE

https://lesson.edu.ru/
lesson/Oe41e568-0a2b-

27 peakuuu. XMMHUYECKOe 4605-bb92-
paBHOBECHE 35d1ab69f9ba?backUrl=
%2F04%2F11
[Tpaktrueckas padota Ne 2 o
)3 teme "BinsHue pa3nnyHbIx
(hakTOpOB Ha MOTOKEHHE
XMMHUYECKOTO paBHOBecus"
DeKTPOTHTHHEECKAs https://lesson.edu.ru/
lesson/8ae38be6-e061-
79 nucconmarusi. CUiIbHBIE U 4£26.0720.
cia0bie AMeKTpouThl. CTeneHb 69903 109f968%backUrl=
AuccommaliH %2F04%2F11
VIOHHOE MPOW3BETEHHE BOJBL. https://lesson.edu.ru/
Cpe/a BOIHBIX PACTBOPOE. lesson/847d1752-151b-
30 . 4501-8390-
Bonopouiii noxasarent (pH) £29649f6¢913%backUrl=
pactsopa %2F04%2F11
https://lesson.edu.ru/
I'mpponus coneit. Peakuuu, lesson/e2b3e2ce-c781-
31 MPOTEKAIOIIKE B paCTBOPaX 40be-bb00-
3JIEKTPOJIUTOB fab862636f7e?backUrl=
Y%2F04%2F11
32 [IpakTrueckas pabora Ne 3 o




TeMe "XUMUYECKHE PEaKIIUU B
pacTBopax 3IeKTPOIUTOB"

OKHUCIIUTEILHO-

https://lesson.edu.ru/

BOCCTAHOBUTEJIBbHBIE PEAKIINU lesson 812 19cef- Taa-
B P ' 44d5-b58a-
@KHCHILIC OKUCITCIH 1 b3d1b2eeb2372backUrl=
BOCCTaHOBUTEIIH %40F04%2F11
14 MeTo/ 311eKTPOHHOTO
(3JIEKTOHHO-MOHHOT0) OajaHca
https://lesson.edu.ru/
IEKTDOIHS DACTEODOB 1 lesson/32e5edc9-cb82-
35 p p p 4f4a-adSe-
paciliaBoB BCIICCTB 4f56bc7el4ed?backUrl=
%2F04%2F11
36 Pemenue 3amayu pa3nuuHbIx
TUIIOB
37 Pemenwne 3ama4 pa3nuvHbIX
TUIIOB
Cucrematusanus 1 0000IIeHIE
38 3HaHUH 110 TeMe "XUMHUUYECKHE
peakuuu"
19 KoHnTtponbHas paboTta 1mo teme
"Xumuueckue peakuun"
40 ITomoxeHre HEMETAIIOB B https://lesson.edu.ru/

[Teproauueckoil cucreme
XHMHUYECKUX djieMeHnToB /l. M.
MeneneeBa 1 0COOEHHOCTH

lesson/5e33bc30-805d-
41fe-bf72-
860434145t57?backUrl=




CTPOCHHUS UX aTOMOB.
dusnuyeckue cBoiicTBa
HEMETAJJIOB

%2F04%2F11

41

AnnoTponusi HEeMeTaJIoB (Ha
pUMepe KUCIOpoia, Cephl,
dbocdopa u yriepona)

https://lesson.edu.ru/
lesson/2390b83e-a935-
4¢96-bd3a-
25f26d9¢1139?backUrl=
%2F04%2F11

42

Bognopon: nonyuenue,
¢dusnueckrue 1 XUMHYECKHUE
cBouicTBa. [ mapuabl

43

T"ajtoreHsl: HaxOXXJIEHUE B
MIPUPOJIe, CIOCOOBI MOTYYCHHS,
(bu3uYecKue U XUMHUIECKUE
CBOMCTBA

44

l"anorenoBo10pOIbI.
Baxneimme
KHUCJIOPOJCOACpIKAIINE
COCJIUHEHHUS TaJIOTCHOB

45

JIaGoparopHsbie
MPOMBIIIUICHHBIE CIIOCOOBI
MOJTY4CHHS TaJIOTeHOB.
[TpumeHeHne TanoreHoB 1 UX
COCTUHEHUH

46

[IpakTrueckas padota Ne 4.
PeHIeHI/Ie BKCHepI/IMCHTaJ'IBHBIX
3amad o treMe "["anmoreHsr"”




47

Kucnopon: nabopatopHsie u
MIPOMBIIIIJIEHHbIE CTIOCOObI
MOJTyYeHHUsI, PU3UIECKUE U
XUMUYEeCKre cBorcTBa. O30H.
[IpumeHeHne KuCIIopoia ¥ 030HA

48

Oxcuapl U TEPOKCUIBI

49

Pemenue 3agau PAa3JIMYHBIX
THIIOB

50

Cepa: HaXOXKJI€HUE B IPUPOJIE,
CHOCOOBI MOTYUYEHHUS,
¢buznyecKkue 1 XuMUYECKHe
CBOMCTBA

51

CepoBoniopo, cynbhuabt

52

Kucnoponcoaep:xarne
coequHeHus cepbl. OcoOeHHOCTH
CBOMCTB CEPHOM KUCIIOTHI

53

[Ipaktuyeckas padora Ne 5.
Perienue skcrepruMeHTaIbHBIX
3anau no teme "Cepa u eé
COeMHEHMS "

54

A30T: HaXOXKJCHUE B IPUPOJIEL,
CIOCOOBI OTY4EHUS,
bu3nUecKre 1 XUMHICCKUE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55

Kucnoponconepxaue
coequnennst azora. OCOOEHHOCTH




CBOMCTB a30THOW KUCJIOTBI

56

[IpumeHeHune a3ora u ero
CO€IMHEHUM. A30THbBIE
yao0peHus

57

dochop: HaXOKIACHHE B
IIPUPOJIE, CIOCOOBI NOTYUYEHUS,
(bu3HYECKrEe U XUMUIECKHE
cBoiicTBa. Pocuasl u hochun

58

Oxkcunpl pocdopa,
dbocdopcoaepkaniue KUCIOTHI.
Conu gochopHOIt KUCTOTHI

59

[Tpumenenue docdopa u ero
coenuHeHuit. docopHbie
yao0peHus

60

[IpaxTrueckas padorta Ne 6.
Pemienue skcrepuMeHTaIbHbBIX
3aja4 o reme "A30tT u dpocdop u
ux coequHeHus"

61

Yraepoa: HaX0XKJIECHUE B
MIPUPOJIC, ATIOTPOITHBIC
MoaubuKaum; GU3NIecKue u
XUMHYECKHE CBOIICTBA,
MIPUMEHEHNE

62

Oxcup yrinepona(Il), oxcun
yraepoaa(IV), yronbHas kuciora
U e€ conu




63

Pemenue 3amau pa3nuaHbIxX
THUIIOB

64

Kpemuuii: HaxoxieHue B
MIPUPOJIE, CIOCOOBI MOTYUYEHMS,
¢bu3nvecKkre 1 XUMHYECKUE
CBOMCTBa

65

Oxkcun kpemuus(1V),
KpEMHHEBasi KUCIIOTa, CUJIMKAThI

66

[IprMeHeHne KPEMHUS U €T0
coequHeHuit. CTEKI10, ero
MOJTyYCHHE, BUJIbI CTCKIIA

67

Pemenue 3amayu pa3nuuHbIx
THUIIOB

68

CucreMatuzanus 1 0000ILIECHNE
3gaguit mo treMe "Hemeramier"

https://lesson.edu.ru/
lesson/cfb70¢37-2784-
4¢c66-be05-
b0966dffb673?backUrl=
%2F04%2F11

69

KonTponbhas paboTa mo teme
"HemeTtaminsr"

70

AHanu3 pe3ynbTaToB
KOHTPOJILHOH paloTHl,
KOPPEKIHsI OINO0K

71

ITonoxeHue METAIIIIOB B
[Tepuoauueckoil cucreme
XHUMHYECKHX 3JIEMEHTOB.
OC0OEHHOCTH CTPOCHHS

https://lesson.edu.ru/
lesson/a0d5bd16-683e-
4ale-8073-
70c604€9¢862?backUrl=




AJIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIOB

%2F04%2F11

OO6mue Guznyeckre CBOMCTBA

https://lesson.edu.ru/
lesson/a0d5bd16-683e-

72 MetaiuioB. [Ipumenenue 4ale-8073-
METAJIJIOB B OBITY ¥ TEXHUKE 70c604e9c862?backUrl=
%2F04%2F11
7 Crnnasel MetaiioB. Koppo3zus
METaJIOB
https://lesson.edu.ru/
Pemenue 3aau pa3inyHbIX losson/cTif8162-0d4d-
74 TUIIOB 40(8-b917
422¢3e710750?backUrl=
%2F04%2F11
DNEKTPOXUMHUUYECKUHN PsIlT
75 HanpspkeHu Metaios. O0mue
CHOCOOBI MOJTYYEHHS] METAJIOB
OOm1ast xapaKTepUCTHKA
MeTayuioB [A-rpymmsl
[Tepronueckoit CUCTEMBI
76 XUMUYECKUX IeMeHTOB. Harpuit
U KaJWii: MoJy4eHue,
(bu3HYECKrEe U XUMUIECKHE
CBOICTBA, IPUMEHEHNE IPOCTHIX
BEILECTB U UX COCIMHEHU
OO1m1ast xapaKTepuCTHKa
77 metayutoB [TA-rpymmsr

[leproIMuecKOil CUCTEMBI




XUMHUYECKUX AJIEMEHTOB.
Maruuii ¥ KaJIbLIMi: TOJTy4YEHHE,
(buznyecKkue 1 XuMU4ECKHe
CBOICTBA, TPUMEHEHUE MTPOCTHIX
BEILIECTB U UX COCITMHEHUI

78

JKEcTKOCTE BOIBI U CITOCOOBI €6
yCTpaHEHUS

79

ANIOMUHMIL: IOTyYEHHE,
¢bu3nvecKkre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHUE

80

AmdorepHbIe CBOMCTBA OKCHIA U
TUIPOKCH/IA AITFOMUHMS,
THJIPOKCOKOMIUIEKCHI aTFOMUHMUS,
UX IPUMEHEHUE

81

Pemenue 3agau Ppa3JINYHBbIX
THIIOB

82

[IpaxTrueckas pabora Ne 7.
Permienue skcrepuMeHTaIbHBIX
3a7a4 1o reMe "MeTaiibl
[JIaBHBIX oArpymnmn"

83

OO6m1ast XxapaKTepuCTHKA
METAJIJIOB IIOOOYHBIX ITOATPYIIIT
(b-rpymm) Ilepuoanyeckoit
CUCTEMBI XUMHUYICCKUX
AJIEMEHTOB

84

du3nueckne 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro




COG)IPIHGHPIIZ, HUX IPUMCHCHUC

85

Baxueiinme coemuHeHN
Maprasna. [lepmanranar kanus,
€r0 OKHUCIIUTEIILHEIE CBOMCTBA

86

duznyecKkue 1 XUMHUYECKHE
CBOMCTBA JKeJie3a U €ro
coenuHeHui. [lonyuenue u
IIPUMEHEHUE CIUIABOB XKEJE3a

87

Ou3NIeCKHe 1 XUMHUYSCKHE
CBOMCTBA MEJU U €€ COSANHCHU,
UX IPUMEHEHHE

88

dusnueckue U XUMHYECKHUE
CBOMCTBA LIMHKA U €ro
COCHHHGHHﬁ, HUX IIPUMCHCHUC.
FI/II[pOKCOKOMHJ'ICKCLI OWHKa

89

[Tpaktruueckas padota Ne 8.
Pemenue skciepuMeHTATBHBIX
3a7a4 1o reMme "MeTaiuibl
MOOOYHBIX TTOATPYT"

90

Pemenne 3amau pa3iu4HbIX
THUIIOB

91

O0001IEHNE U CUCTEMATH3AIINI
M3YYCHHOTO MaTepHuaa 1o TeMe
"Merayuer"

92

O0001IeHrE ¥ cucTeMaTH3alUs
MaTepHasa

https://lesson.edu.ru/
lesson/0£59d4f0-199b-
4014-ae51-810261F23780°?




backUrl=%2F04%2F11

93

Hroroas koHTponbpHas pabora"

94

Ponp xumun B obecrieueHUn
YCTOMYUBOIO Pa3BUTHS
yenoseuecTsa. [lonsaTue o
Hay4HbIX METOJIaX UCCIICIOBAHNUS
BEIIECCTB

95

Hayunsie npuHIuUIbI
OpraHM3ali XUMUYECKOIO
npou3BoACTBa. [IpoMbliieHHbIE
CTIOCOOBI OTYYEHHUS BaXKHEHIIINX
BELIECTB

https://lesson.edu.ru/
lesson/f5999557-18c¢8-
4853-83a0-
588bf830407a?backUrl=
%2F04%2F11

96

XUMUYeCKOe 3arpsi3HeHNE
OKpY>Karolllel cpefibl U ero
MOCIIEACTBHUS

97

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CPECTBA

98

Xumus nuiny. Pois xumMun B
oOecIieueHn MUIIEBONA
0e30IMacHOCTH

99

KocMmernueckne u
nap(@roMepHbIe CpesICTBaA.
britoBas xumug

100

XHMHSL B CTPOUTENBCTBE.
Baxwuelinme cTpouTenbHbIE U
KOHCTPYKIMOHHBIE MATEPHAJIbI




XUMHUS B CEILCKOM XO35IMCTBE.

https://lesson.edu.ru/

lesson/acd826¢f-ba2d-
101 | Oprannyeckue U MUHEpPAJIbHbBIE 1 49db-b216-
ynoopeHus ef7¢26a84728?backUrl=
%2F04%2F11
102 Cucremarnsanus 1 0000IIeHIE !
3HAHUU 110 TEME
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YUYEBHO-METOJANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O TPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., JIéBkun A.H., AkiimonepHoe o0011ecTBO
«3marensctBO «IIpocBemenue»

Xumus 10 knacc/ IN'abpuensan O.C., Mackaes @.H., ... "U3natensctBo [IpocBemenue"

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIeicoBa «Xumust Metoauueckoe mocodbue — 6a3oBbiid ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TecTax, 3afavax, ynpaxsenusx. 11 kmace» — M.: [Ipoda, 2023
TO/I.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YuakoBa «Xumus 11 kimacc: KOHTponbHBIE U TPOBEPOUYHBIE PAOOTHI K
yueOHuky». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Beaenckas «Xumus 11 knacc: HactonpHas kaura mjs yautensi». Yacts 1 — M.:
Hpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHast kaura juis yaurens». Yacts 2 — M.
Hpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3a1auu 1o XuMUU U CIIOCOOBI X perieHus» - M.: «JIlpoday,
2021rox.

7. B.I'. enucoBa «Xumus 11 knacc nmoypounsie miansl mo yueonuky O.C.I'abpuensua, I'.I".JIsicoBoit» - Bonarorpama»



Yuntenas 2018ron.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JInuko «Tectel mo xumuu 11 kmacey», - M.: Dx3amen, 2019r.

9.9. 0.C.I'abpuens, N.I'.octpoymoB «XuMuueckuii skcriepuMenT B mikoine 11 kmace»; - M.: Ipoga. — 2019 roa.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru. [IpeacraBnens! cneayromme pyOprUKU: COBEThl aOUTYPUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK
(oueHb Oosblnas mMoAOOpPKAa TaOMWII U CIPABOYHBIX MATEPHUATIOB), BECEnasi XUMUS, HOBOCTH, OJUMIIUA/IbI, KYHCTKA
Mepa (MHOTO MHTEPECHBIX HUCTOPUYECKUX CBEJICHUM).
2. http://www.hij.ru/. Kypnan «XuMusi 1 KU3Hb» 3aHUMATEIbHO paccKa3bl Ba€T O MHTEPECHOM B HayKe U MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexkTpoHHBIIH KypHan «XUMH KU U XUMHUS», B KOTOPOM MPEACTABICHBI
MHTEPECHBIE OTBITHI 10 XUMUH, MO 3BOJISIFOIIKE YBJIEUb YUaIUXCs AKCIIEPUMEHTAIBHOM YacThIO MIPEeIMETa.

4. http://c-books.narod.ru. BceBo3moxkHas muTepaTypa no XMMHH.

5. http://1september.ru/. B xypHane npeacTaBieHO OOJbIIOE KOJIMYECTBO padOT yyaliuxcs, B TOM 4YHCIe padoT
UCCIIEZIOBATEIBCKOTO XapaKkTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIA TTOPTaT CO CCHUIKAaMH Ha 00pa3oBaTeIbHBIC
CaWThI 110 XUMUHU.

7. www.periodictable.ru. COopHHMK cTaTel O XHMHUYECKHUX OJJIEMEHTaX, WUII0 CTPUPOBAHHBIA OINHCAHUEM
HKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickas 3nekTpoHHas LIKOJa, B KOTOPOM Mpej CTaBJIEHbl HHTEPAKTUBHBIE YPOKH 0a30BOI0O
YpOBHS ISl y4eHUKOB 8—11 Klac COB ¢ MCIOIB30BaHUEM BHICOPOIMKOB, MHTEPAKTUBHBIX 33JaHU U YIpaKHE HUM,
3D-Mouenen.



9. http://www.chemnet.ru. Ilopran pyHmamMeHTaILHOTO XHMHUYECKOTO 00pa 30BaHUs Poccuu, KOTOpBIA BKIIIOYAET
COBOKYMHOCTb WH(OPMAIIMOHHBIX PECYp COB MO XUMUHU (0Opa3oBaHHE, HAyKa, TEXHOJIOTHS); PEIIaeT Mpoliemy
OBICTPOTO M HAJCKHOTO JIOCTYIA K OTEUECTBEHHBIM U 3apyO0eKHBIM HH(POPMAIIMOHHBIM caiiTaMm 1o XuMuu. Coep KUt
MHOTO BUJICOJICKIINI K Kypcam OPraHNYeCKOM U 00Tl XUMUHU.

10. http://fcior.edu.ru. IlpoekTt denepanbHOrO IEHTpPa HHPOPMAMOHHO-00 pa3oBaTenbHBIX pecypcoB (DIIMOP)
HaIpaBJIeH Ha PaCIpOCTpPaHEHHUE 3JIEK TPOHHBIX 00Pa30BATEIBHBIX CEPBHUCOB IO BCEM MPEIMETHBIM o0nacTsM. Bxirto
9aeT TECThI, pacUETHBIC 3a1a91, BUICOPOINKH, MHTEPAKTUBHEIE 3aJJaHUS Pa3 HOTO YPOBHS CJIOKHOCTH.
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