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MNOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (enepanbHOM  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNbHbBIE MIPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YINyOJEHHOrO M3y4eHHUS 3aHMMAET BAaXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTallud MX K OBICTPO MEHSIOLIMMCS YCJIOBUSM >KM3HM B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmmMe mo XuMuM Ha3HaueHUE IMpeaMera «XUMUS» IoJydaeT HOApPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOIHIEMBIE
MIPOrPaMMOM 110 XUMHUU () YHKITUH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTeIbHBIX
JIOCTIDKEHUI 0o0ydJaromuxcss B paMKax HTOrOBOHM arrectauud B (oOpMe eIuHOro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTAENbHBIX Npoduiel, npeaycMaTpuBaeT  paclpeneieHue u
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO0 MOCIEAOBAaTEIbHOCTh H3YUYEHHUS Y4YeOHOro MaTepuana C
y4€TOM JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU TIAHUPYEMBIX pe3ylbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JEHCTBUI 0Oyyaromierocss MO OCBOCHHMIO COJEp>KaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro nmpeamera « XUMHUs» 0CcTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YPOBHEH B cucteme Au(GepeHIIMpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0mIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYeHHS HaIpaBJICH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIHEAYIOUIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKH OOYYalOIIMXCSs, BBIOPABIINX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa30oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yJaroIuXcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIM3aN y4e0HOTro
Tpyla W  OO0OOMEHHBIX CIMOCOOOB  ACATENBHOCTH, WMEIONIUX  MEXIUCIUIUTMHAPHBIN,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYPHOM OpraHM3alii COAEpaHHs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriiyOJIEHHOM YpOBHE M3ydeHHUs MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKAHUS PEAKIU, pacCMaTpUBAaEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBSICHAETCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peaKIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp)KaHUE KYpCOB XUMUHU YIIyOIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHKO-(hH3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIECKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
OONBIINIA yIeIbHBIN Bec OyJeT UMEeTh OpraHMyYecKass XuMus. B 3ToM ciydae mpenocTaBiseTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEJIKU, YIJIeBOAbl, HYKJIEHMHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4dHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAayUYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydyeHUe npeameTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nacteil «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuyenun ydeOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OPMHMPOBAHHME OCHOB HAayKHM XHMHUU Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHEpreTHYecKo M MUIIEBOM 0e30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3/laHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IPUPOJHON CpPEAE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHYEeCKOM PaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 oOmmx
Hay4HbIX MPUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBaHue y O0OYYArOIIMXCS OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOM XUMMHU, AT OOBACHEHHS W TPOTHO3UPOBAHUS SIBICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C



XHMHEH, TMPOTHO3UPOBAHUA, aHaduW3a W OLEHKH C TO3UIUA DKOJIOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BCIIIECTB;

yriyOJieHHe TPEACTABICHUN O HAy4YHBIX METOJaxX IIO3HaHUsS, HEOOXOJIUMBIX IS
MpUOOpETEHUST YMEHUH OPHUEHTHPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MMOBCETHECBHOM KU3HU.

B nnane pairsanun IIE€PBOOYCPCIHBIX BOCIIUMTATCIBHBIX MW Pa3BHUBAIOIINX (I)YHKHI/II‘/'I
HCJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 0611[61"0 06pa3OBaHI/I$I IIpyu U3Y4YCHHU IpPECIMETa «XHUMHSI» Ha

yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B IO3HABACMOCTH SIBJICHUH NPUPOJbI, YBAXKCHHS K
npoIeccy TBOpYECTBA B OOJACTH TEOPETHUYECKMX W NPUKIIAJHBIX HCCICIOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHS OOIIICUYEIIOBEUECKUX IICHHOCTEHH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOoPECCHOHAIBHON U OOIIECTBEHHOUW JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl, = HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3yYSHHUS XUMHH Ha YriayOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sjiep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 31EKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTHUECKUE YPOBHH U TOIYPOBHH. ATOMHBIE
opourtanu. Kimaccubukanuss XMMUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOWTANsIM. DJIEKTPOHHBIE KOH(QUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO MEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUU, JIIEKTPOHHbBIC
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XUMHYECKuX dieMeHToB [I.I.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoamdeckoil CHCTEMBI XHUMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsl CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro sakona /.M. Menneneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuinHa cBA3U. [loaspHOCTH, HAIIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie
cBsa3u. BogoponHas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BasienTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBinenre O KOMIUIEKCHBIX coequHeHusx. (CocTaB KOMIUIEKCHOTO  HWOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coeauHeHud. [loHsitue o
KOOPJIMHALIMOHHON XUMUH.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THUIBl KPUCTATIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIX cuctemax. MctunHbie pacTBOphl. [IpencTaBieHne o KOJTOUIHBIX
pactBopax. CrmocoObl BbIpaKeHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpainus. HacelllleHHble ¥ HEHaChIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEMIECTB. |pUBHAIBHBIC HAa3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX PEeaKIHii B HEOPraHUIECKOW U OPraHMYECKON XUMHUU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHCHHS W TPEBpAIICHUS DHEPTUU MPU XUMUUYECKHX
peaknmsax. TernoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMHUYeCKrne ypaBHCHHUS.

CKOpOCTh XUMHUYECKOW PeaKIy, €€ 3aBUCUMOCTh OT Pa3IUMyHBIX (pakTopoB. 'oMOreHHBIE
U reTeporeHHbie peakunu. Katanus u kataam3aropsl.

O6parumbie W HeoOpaTUMBIE peakIMU. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DaKTOphI, BIMSIONINE HAa TOJOKCHHUE XWMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, JAaBJIEHUE M KOHLEHTpAlMU BEIECTB, y4acTBYIOIIMX B peakuuu. [lpunuun Jle
[TaTense.

OnektponauTtuueckas auccouuanus. CusibHble U ciadble  2yeKTpoiauThl. CreneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IiesoyHad. BomopoaHsiit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMeHa.



OKuCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeHlMe OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKcliepUMEHTAlIbHbIE METOJbl H3YYEHHUs BEIIECTB U HX NPEBpALCHUN: pa3iokKeHue
HEepOKCHJa BOAOPOAA B IPHUCYTCTBUHM KaTalnW3aTopa, MOJEIU KPUCTAUIMYECKUX PELIETOK,
NPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
MH/INKAaTOPOB, U3YYEHUE BIMAHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakuuu U
HOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuUMUYECKHX 3ieMeHTtoB [I..
MenzeneeBa U OCOOEHHOCTM CTpOEHMS MX aroMmoB. (Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe KUCIIopoJia, cepsbl, ocdopa u yriaepoaa).

Bonopon. Ilonydyenue, gusnueckue U XMMHUYECKHE CBOMCTBA: peakLUU C METAUIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoiicTBa. ['anoreHoBojopoasl. BaxHelilune KuciopoaconaepKallue COEIMHEHHs Talore€HOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajioreHoB u
UX COCIMHEHHH.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA M INPUMEHEHHE Kuciopoja U o30Ha. OKcuabl u
NIEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOE, CHOCOOBI TMONy4YeHHUs, (PU3NYECKHE W XUMHYECKHUE
cBoiictBa. CepoBogopon, cyabpunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KACIOTBL U uX coiu. OcoOEHHOCTH CBOWCTB cepHOW KHCHOTHL. IlpumeHeHue cepel u eé
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3HMUECKHE U XUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yIoOpeHusl.

®dochop. Haxoxnenne B mpupoje, CocoObl MONy4deHHs, (HU3UYSCKHE U XUMHYECKHUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJu.
[Tpumenenue pochopa u ero coenunennit. @ochopHbie y100peHHUs.

VYraepon, HaxoxaeHue B IpHpoae. AJuoTponHble Moaudukammu. dusznyeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe TPOCTHIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COeAUHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3NuecKue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHHUsI U ero
coequHeHuil. CTEKIO0, €To MOJIy4E€HNE, BUABI CTEKIIA.

[Tonoxenue metamioB B [leproguueckoil cHCTEME XUMHUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTayliioB. O0mue Gu3nvdecKkne CBOMCTBA METAIIOB.
[TpumeHenne MeTamioB B ObITY U TexHUKe. CIIIaBbl METAJLIOB.

DJEKTPOXUMHUECKUI psii  HampspkeHud MetayuioB. OOmume crmocoObl  MOTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIIIYPIHUsl, AMeKTpomeTautyprus. Ilonarue o koppo3un
MeTau1oB. CriocoObl 3aIUThl OT KOPPO3UH.



O6mas xapaktepuctuka metauioB |A-rpynmbr I[lepronnyueckoid CHCTEMBl XMMHYECKUX
aneMeHTOB. Harpwii u kanuii: monydenue, pU3NUECKUe U XMMUYECKHE CBOICTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMii: ToJdy4yeHue, (QU3NYecCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TMPOCTHIX BEIIECTB U UX coeAnHEHU. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AnoMUHUER: TIONTydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB No0o4HbIX mnoxarpynn (B-rpymnm) Ilepuoandeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

Ou3nyeckue U XMMHUECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCUIbl U TUIAPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUe Xpoma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COEJUWHEHHH. Baxuenmme
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

®dusnueckue 1 XUMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCUIbI, TUAPOKCHUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MEJIU U €€ COCTMHEHUN.

[{uuk: monyyenue, pu3nuecKre U XUMHUECKUE CBOKMCTBA. AMDOTEpHBIE CBOMCTBA OKCH/IA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHne IMHKA U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M MX NPEBPAILCHHUI: H3ydeHUE
0o0pa3Il0oB HEMETAJIOB, TOpeHue cepwl, Qocdopa, xere3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIIMH «MeTajulbl M CIUIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX M IIEI0YHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAIIJIOB, B3aUMOJIEUCTBUE THAPOKCHUJIOB aJTIOMUHHS U LIMHKA C
pacTBOpaMu KUCJIOT W HLIeJoueH, pelieHre 3KCIepUMEHTAbHBIX 3a/1a4y 1o TeMaM «['aloreHsn»,
«Cepa u e€ coequHeHUs», «A30T 1 Pocop U UX COeTUHEHUS», «MeTaJIbl TIIaBHBIX MOATPYII,
«MeTtanibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B o0ecriedeHur yCTOMYMBOTO Pa3BUTHS YeloBedecTBa. [IOHITHE O HaydIHBIX
METO/JaX TIO3HAaHWSI W METOJOJIOTMM HAy4yHOTO WuccienoBanus. HaydHble TNPUHIMAIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHUs Ba)KHEHIIIHX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoma). [IpoMblnieHHbIe
CIOCOOBbI MOJYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
€ro mocyuencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusi ¥ 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucnosib30BaHUs
JIEKApCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XYMHS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab XxuMuu B o0ecrieueHun
[THIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapdroMmepHsie cpenctBa. beitoBas xumus. [lpaBunma OeszomacHOTro
MCIIOJIb30BaHUS IIPETapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN YKH3HHU.

XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).



XuMHS B CENBCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO0, Kepamuka. Matepuaibl
JU1s1 DJIeKTpoHuKH. HanoTexHonoruu.

Pacuérnble 3a1aumn.

Pacuérel: mMacchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BEMaA, KOMMUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cl OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOW JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJIM U MOJISIPHOM
KOHIIGHTpAIlMKM BEILECTBA B PAcTBOPE, MOJIM BBIXOJA MPOAYKTa PEaKUUH OT TEOPETUUYECKHU
BO3MO>KHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPHU U3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce OoCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK ¥ MOHATUM, IPUHATHIX B OTJACIBHBIX MIPEIMETaX €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBIE TMOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUDP, MaKpOMHp, aTOM, S3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
MU3MEPEHHs], CKOPOCTh, YJHEPT s, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPOIJIEMEHTHI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (PEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOITAEMbIe, TOTLIUBO, PECYPCHI.

TexHomoTHsI: XUMHUYECKasi TPOMBIIIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepUalbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYPC JHWYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CIHOCOOHOCTH  OOYyYaromuxcs
PYKOBOACTBOBATHCA MNPHUHATBIMH B O6HI€CTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJIUYUC
IIPaBOCO3HAHUS, FKOJIOTUYECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEJIM U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC PE3YNIbTaThl OCBOCHUS MpeaMeTa «XHUMHEs OTPaKaT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBIICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOIICHHUA K MHCTOPUYCCKOMY M HAYYHOMY HACJIICAUIO OTEYECTBEHHOMN
XHAMMUU,

yYBa)KEHHsI K MpPOIlecCy TBOpYECTBA B OOJIACTH TEOPHUH U TNPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JaHHBIE HAyKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0IEHHH,
KPOIMOTJIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyda y‘-IéHI)IX " IMMPAKTHUKOB,;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBAaTh CUTyallUHd, CBA3aHHBIC C XHMUUCCKHMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKM CBOMX TOBAapHINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U € Y4ETOM OCO3HAHUS MOCIIEACTBUHN ITOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHHsT TpaBWJI 0€30IMaCHOTO OOpAIlleHUs] ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS aKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7]a4 COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HAHUs HEOOXOAMMOCTU UCIIOJIH30BAHUS TOCTHXKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(poouu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTaBICHH 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W Ba)XKHOW POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecTeueHNH yCIOBUN YCTICIITHOTO TPY/JA U AKOJOTUYECKH KOM(POPTHOHN KU3HHU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHalM3a W OOBSCHEHHS SBICHUN OKPYKAIOIIETO0 MUPAa M NMPOHUCXOIIIIUX B HEM W3MEHCHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIHIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pa3iu4HbIX chepax mnpodeccHnoHaTHHON
JESTCIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNEe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (QoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXcsi;

CIIOCOOHOCTh ~ OOyHaloOIMXCSl  MCHOJb30BaTh  OCBOEHHBIE  MEXAMCLUMILIUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHUE YHUBEPCATHHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsaTh LENU JeATEeIbHOCTH, 3aJaBas MNapaMmMeTpbl U KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS JUIsI OOBSICHEHUS OTJIENbHBIX (PAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITaCCH(PUKAIINK BEIICCTB M XUMHYECKUX PEaKIIHiA;

yCTaHaBIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,



XUMHUecKas (opMyna, YypaBHEHHE XUMHUYECKOM peakuud — MpU peIleHUuH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIL;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOOUICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PEIICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BHUIOB U (OPM MpencTaBleHUs,, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KauyecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIEe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TMAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOW JCATEIBHOCTH, IOJY4CHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuyu y4yeOHOro NpoekTa, M (POpMyaHpoBaTh BBIBOJBI IO pe3yiIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrTOPUTM JICHCTBHI NPU BBHIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEelICHHs C YY4ETOM MOTydeHHs] HOBBIX 3HAHUHN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI [0 XMMUU Ha YIriyOJEHHOM YPOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa3oBaHNIO0 3HAHUM, BUJIbI JEATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XuMUs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEICTABICHUNA: O MAaTEepHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HAaBa€MOCTHU SIBJICHUI NPUPOJbI, O MECTE€ U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PELICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUYeCKOM M NHIIEeBOW O0e30MacHOCTH, B PAa3BUTUHM MEIUIUHBI, CO3AAHWU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECNEYEHUH  palMOHAILHOTIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpenie;

BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJIEKTPOHHAsE 000JI0YKa aToma, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YKIAEHHOE COCTOSIHHS aToMma, THOPHIA3aIns
aTOMHBIX opOuTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, HOHHAs, METAJUIMYecKas, BOJOpOJHAs),
KPUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] ~ AMCCOIMAINS, CTENeHb JUCCOLMALMM, BOJOPOIHBIA  IOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMUUECKON peakluy, CKOPOCTh XUMHUECKOMN
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpHUsl DIIEKTPOJUTHYECKON
quccouuanuy, nepuoaudeckuil 3akon .M. Menneneesa, 3aK0H COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U TMpEBpAlllEHUs] PHEPIHMH MPU XUMHUYECKUX pPEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NOHUMAHUS NPUYMHHOCTU U CHUCTEMHOCTHU
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHBIE INPEJCTABIECHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJICKYJIIDHOM M HaJAMOJIEKYJSIPHOM YpPOBHSX; IPEACTaBICHHUS O MEXaHU3Max
XUMHYECKMX PpEaKklui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O XHMMHYECKOM paBHOBECHUH, pacTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU



BaXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NeATEIbHOCTH YEJOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTAHABIIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNIB30BaTh XUMHUYECKYIO CHMBOJUKY JJISI COCTABIICHUS
dbopMyNl BENIECTB W ypaBHEHUH XWMHUYECKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHbIE Ha3BaHUS OT/ICIBHBIX BCIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCJIMHEHUSX, BHUJI XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIH M JTOHOPHO-aKLIETITOPHBIMA
MEXaHHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMCHHH: KIACCU(PUIIUPOBATh: HEOPTraHUYECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHUE PEAaKIMU IO PA3IUYHBIM MPHU3HAKAM (YUCIY U COCTaBy pEarupyrolux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluH, W3MEHEHUIO CTEleHEH OKHUCIICHUS SJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTEIIBHO BHIOMpATh OCHOBAaHUS M
KPUTEPUU IS KIIACCU(PUKALNN U3YIaeMbIX BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBAaTH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeHnneneeBa, UCIIONB3Ys MOHATUS «OHEPIETUUYECKUE YPOBHU», «IHEPrE€TUUYECKUE ITOLYPOBHUY,
«S-, p-, d-atomHbBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX DJJIEMEHTOB M HX
COEMHEHUH 110 riepuoaaM U rpymmnam Ilepuoauueckoit cucremsl . V1. MenneneeBa, BaJieHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XMMHYECKHE
CBOICTBa BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEP)KIATh CYNIECTBOBAHHE T'€HETUYECKON CBSI3HU
ME¥XK]1y HEOPTAHUYECKUMU BELIECTBAMM C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYINTHOCTh: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii TOCPEICTBOM COCTABJICHHSI AJIEKTPOHHOTO OajlaHca ITHX PEaKIMi; peakinii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX TMOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHHWH; peakiuit
TUAPONIN3a; PEeaKIuil KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJIEKCOB IIMHKA U
AITIOMHUHHS);

c(hOpMUPOBAHHOCTh yMEHHS OOBICHATH 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKHUX
peakuuii ¢ yd4€ToM HX DSHEPreTMUYEeCKHMX XapaKTEPUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEaKIMy B 3aBUCHMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XHMHUYECKOTO PAaBHOBECHUSI 1O BIUSHAEM BHEIIHHUX Bo3newcTBuil (mpuHiui Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMHUECKHUE PEAKIIUH, JIeKaIIle B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEePHOW KHCIOTBhI, aMMHaKa, OOIIUe Hay4HbIE MPUHITUITHI
XUMHUYECKHX MPOU3BOJCTB; IIEIECOO0PAa3HOCTh NPHUMEHEHHUST HEOPTaHWYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHHUS PUCK-TI0b3a;



c(hopMUPOBAHHOCTDH BJIAJICHHS CHCTEMOM 3HAHUN O METO/IaX HAYYHOTO IMO3HAHUS SBJICHHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIHUPOBAHUE, HKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHMsI IPUMEHSATb 3TU 3HAHUS IPU
9KCHEPUMEHTAJIbHOM HCCIEI0BAaHMM BELIECTB M JJIi OOBSACHEHHS XUMMUYECKUX SIBICHHH,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B TOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHUMAaHMs MaTepUAIbLHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIIOJIb30BaHUEM HOHATUH «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIAPHAsi KOHIICHTPALIKs»; MAcChl BEeIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIH 00BEMY OJHOIO U3 YUYAaCTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOr0o 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO M0Ka3aTessi pacTBOPOB KHCIOT
U IenoYell ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALUU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa peaKkluu, €CIM OJHO U3 MCXOJHBIX BELIECTB JAHO B BHUJIE PacTBOpa C ONpPEAeIEHHOMN
MaccoBOM J10JIel pacTBOPEHHOIO BEILIECTBA WJIM JaHO B H30BITKE (MMEET NpPUMECH); JI0JIU
BBIX0/JIa MMPOYKTA PEAKLUHU; OObEMHBIX OTHOIIEHUII ra3oB;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U NMPOBOAUTH XUMUYECKUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKluii HOHHOTO OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbI UHINKATOPOB,
U3yYeHHE BIUSHMS pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH peakIuH, pelieHue
HKCIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «Metamibl» U «Hemeramibl») ¢ coOM0AeHUEM MpaBHIl
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0paTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBAThH
Lenb HWCCIENOBaHMUs, MpPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHHUI: COOMIOAATh MPaBUia MOJb30BaHUS XUMHUYECKON MOCYION U
1abopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH 1I€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIAOBOH JEATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 3/0pPOBbS,
OKpYXarollled MNPUPOAHON Cpelsl U JOCTHKEHHA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA >KUBBIE OPraHMU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKHUX
BEIIIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYLIECTBIATH IeJICHANPABICHHBIH IMMOMCK XMMHUYECKOH
UHPOpPMALUK B PA3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U [pyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYHO
uH(popMalrio, repepadaTpbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMN
3aJa4eil.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Konrpouabnbsie IIpakTnyeckue (1p )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
) CTr}I):eHZIe aT;)CMz. lzelznzﬂ:qecmﬁ:cam}l . Butmorexa LOK
: u HOAMYECKas CUCTEMAa XUMUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Ctpoenue BemiectBa. MHOrooopasue 11 1 bubnnoreka [JOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 31 1 3
CMETALIBL https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHME

11 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3yYeHUS
padoTbI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bub6nmoreka [IOK
Xumuueckuit 3jeMeHT. M30Torb! 03.09.2024  https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnoreka [JOK
aTOMOB, KBAHTOBBIE YHCIIA 06.09.2024  https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) 06.09.2024  https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISIM 10.09.2024  https://m.edsoo.ru/f5f750fe
5| moncsoronnmonnomomous |1 biorers L1OK
) 13.09.2024  https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DneKTpOHHBIE KOHPUTYpaIUn 1 bubmuoreka [JOK
HOHOB. DJIEKTPOOTPHUIIATEILHOCTD 13.09.2024  https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
Ilepuoanyeckas cucteM
7 XI:I\I/)II/I?I:CK:I::(: ;e;e;TGOBa}l. . 1 bubnuorexa LIOK
. 17.09.2024  https://m.edso0.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
8 CBOWCTB XMMHUUYECKHUX AJIIEMEHTOB U 1 bubnuotexa [JOK
00pa3yeMbIX UMH TMPOCTHIX U 20.09.2024  https://m.edso0.ru/f8468927

CJIOKHBIX BCUICCTB 110 IrpyIiiaM 1
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nepuojam

CucreMmaruzanys 1 00001enue

bu6nmmoreka [IOK

o 3HAHHU 110 TeMe 20.09.2024  https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBP;[?)I/I. Bonopoanas bubmmorexa OK
24.09.2024  https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYIISIPHBIC
B3aMMO/ICCTBUS
BasieHTHOCTB 1 BaJICHTHBIC
11 BO3MOXHOCTH aTOMOB. CBSI3b bubmuoreka [{OK
AIIEKTPOHHON CTPYKTYPhI MOJIEKYII C 27.09.2024  https://m.edsoo.ru/3d2ca093
HX TEOMETPUUYCCKUM CTPOCHHEM
[IpencraBieHUss 0 KOMIUIEKCHBIX
12 COI)G;I[/IHGHI/IHXZ COCTaB " bubmmorexa [IOK
27.09.2024  https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyaspHOToO U
13 HEMOJIEKYJISIPHOTO CTpOCHMS. THIIbI bubmmnoreka HOK
KPHCTAJUIMYECKUX PEIICTOK 01.10.2024  https://m.edsoo.ru/e167635b
CBOICTBA BEIIECTB
IlonsiTe 0 AUCTIEPCHBIX CUCTEMAX.
14 HpeILCTaBJ'ICHHI/Ie OpKOJ'IJ'IOI/II[HBIX bubmmorexa [OK
04.10.2024  https://m.edsoo.ru/da2c70e4
pacTBopax
HcTrHHBIC PacTBOPHI: HACKIIIICHHBIS
15 u HeHaCBIHlI;HHI)Ie ppaCTBop;leOCTL. bubnmorexa LOK
’ 04.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObI BEIpaKEHUS bubnmnoreka [JOK
KOHIICHTPALlMU pacTBOPOB 08.10.2024  https://m.edsoo.ru/328e653a
17 Pemenne 3agau ¢ ncnob30BaHUEM bubmmoreka [IOK
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MOHATHH "MaccoBast J0JIs 11.10.2024  https://m.edsoo.ru/785e0ab4
pacTBOpEHHOTO BeliecTBa,
"MoJiIpHas KOHIIeHTpanus"
18 Knaccudukanus 1 HOMEHKIATypa Bu6muoteka [JOK
HEOPraHUYeCKUX BEIECTB 11.10.2024  https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IIeHne bu6nmoreka [IOK
3HAHHU 110 TEME 15.10.2024  https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo remam
"Ctpoenue atoma. [lepuognueckuii
20 3akoH u [lepuoauyeckas cucrema bu6nmoreka LIOK
XUMHUECKHX d1eMeHToB 1. 1. 18.10.2024  https://m.edsoo.ru/70a60aa4
Mengpeneena", "CTpoeHue BEIIeCTBA.
Mmuoroo6pasue BemecTs"
Kiaccudukanms XumMuaeckux
peaKkurii B HEOPTraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnnorexa [JOK
COXpaHEHHS MacChl BEIIECTB; 3aKOH 18.10.2024  https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX
Tennobie 23 (HEKTH XUMHUECKUX
22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie Bubmmorexa HOK
22.10.2024  https://m.edsoo.ru/d1db86da
ypaBHEHUS
BrruucieHus mo ypaBHEHHSIM
23 XUMHYECKHUX peal}cllll)ﬂﬁ u bubmorexa HOK
25.10.2024  https://m.edso0.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKON peaKInu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX 95.10.2024

¢dakropoB. Katanus u karaau3aTopbl
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I'omoreHnnsie u TCTCPOTCHHLBIC

25 peakuu 29.10.2024
[TpakTuueckas padora Ne 1 mo Teme
26 "];)nnsmne pasnmemx ¢baxTOpoB Ha Bubmmorexa HOK
y " 01.11.2024  https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubmuorexa [IOK
peakiun. XHMHYECKOE paBHOBECHE 01.11.2024  https://m.edsoo.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
28 "BnustHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MOJIOYKCHHE XUMUYIECKOTO 05.11.2024  https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLE:,Ie u ciabbie SJI'IIeKTp(I)IJII/I:BI. brbmmorexa LIOK
08.11.2024  https://m.edsoo.ru/5f766bdf
Crenens Auccoanuu
HNonnoe npoussenenue Boasl. Cpena
30 BOJIHBIX peI:CTBop(I)[B. Bonolj)loI[Hmpﬁ " bubnuorexa LIOK
08.11.2024  https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponu3s comeil. Peakuuu,
31 npjfexammne B paCTBEpax bubnuorexa LIOK
12.11.2024  https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 mo Teme
32 ")I(DI/IMI/I‘{CCKI/IC ;)ealcm/m B PacTBOpax Bubmmorexa HOK
| 15.11.2024  https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
33 peakuuu. Baxxnelmme oKUCIUTeNU 1 bubmorexa HOK
15.11.2024 = https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK

HWOHHOTO) OanaHca

19.11.2024

https://m.edso0.ru/fb691387
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DJIEKTPOJIU3 PaCTBOPOB U PACILIABOB

bubnunoreka LIOK

35 BEIIIECTB 22.11.2024  https://m.edsoo0.ru/93fb97d2
36 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmmorexa LIOK
22.11.2024  https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3aM4HBIX THIIOB bubamorexa LIOK
26.11.2024  https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IICHUE
38 3HAHUM 110 Tel\]-/lle "XI/IMI/III:::KI/Ie buomiorexa LIOK
| 29.11.2024  https://m.edsoo.ru/c161eb85
peakuu

39 KonTponbhas padota no teme Bu6moteka [JOK
"XumMuueckue peakiuuu" 29.11.2024  https://m.edsoo.ru/a8a0a930
[TonoskeHre HEMETAJIOB B
[Tepuoanueckoii cucreme

40 XUMHYECKUX 31eMeHTOB J[. U. bubmmoreka [JOK
MeneneeBa 1 0COOCHHOCTH 03.12.2024  https://m.edsoo.ru/8ca2dcad
CTpOCHHMS X aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETaIoB (Ha

41 anMege KHCJIOpO/Ia cepbl( dbocdopa bubmmorexa LIOK

’ ’ 06.12.2024  https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoteka [IOK
XUMHYECKHe cBoicTBa. ['uapusl 06.12.2024  https://m.edso0.ru/0aa8f613
I"amorensl: HaXOXACHHUE B IIPUPOIL

43 CIOCOOBI Honyquilm (bmnqicili 1:1 bubamoreta LIOK

L 10.12.2024  https://m.edso0.ru/4e223795
XUMHUYECKHE CBOKWCTBA
lNanorenoBonopoasl. Baxxnenmue Butmorexa LIOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI

TaJIOrCHOB

13.12.2024

https://m.edso0.ru/6b3255e6
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JlabGopaTopHble 1 IPOMBIIIIICHHBIC
CIIOCOOBI MOJYYEHHSI FaJIOT€HOB.

bu6nmoreka [IOK

4 [TprMeHeHME TaJIOr€HOB B UX 13.12.2024  https://m.edsoo.ru/6971acad
COETUHEHUN
[TpakTrueckas pabora Ne 4.
46 P:HIGHI/IG BKCHCII))I/IMGHTZUILHBIX 3aj1a4 buomiorexa LIOK
17.12.2024  https://m.edsoo.ru/8b26fecd
o Teme "T"amoreHsr"
Kucnopon: nabopatopusie u
IIPOMBIIICHHBIE CIIOCOOBI
47 Hinyqeﬁnﬁ ¢buznyeckne u Bubmmorexa IOK
’ . 20.12.2024  https://m.edsoo.ru/c8abc36a
XUMHYEeCKHe cBoicTBa. O30H.
[IpuMeHeHne KucIopoia u 030Ha
48 OKCcHIBI U IEPOKCH/TBI bubmorexa HOK
20.12.2024  https://m.edsoo.ru/5c8816a0
49 Pemenne 3a1a4 pa3nu4HbIX TUIIOB bubmorexa LIOK
24.12.2024  https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I))CO6BI HOJ‘I);IIGHI/IH (;ml;qicxﬂe u bubmorexa LIOK
L 27.12.2024  https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOKWCTBA
51 CepoBoaopo, cyab(uabt bubnuorexa LIOK
’ 27.12.2024  https://m.edso0.ru/7¢875999
Kucnopoaconepxariue coefuHeHUS
52 CEpHI. gi@iiwf CBOﬁCTI]i CepHO Bubmmorexa LIOK
14.01.2025  https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTuyeckas padora Ne 5.
53 PfmeHHeeacKcnerl)):l\jeHTJ:n:HHx 3aga4 bubmorexa HOK
. 17.01.2025  https://m.edsoo.ru/0afb05e4
no teme "Cepa u e€ coequnHeHus"
54 A30T: HaxX0XJAEHUE B IPUPOJIE, bubnuotexa [JOK
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CTIOCOOBI OTY4EHUSs, PU3UIECKUE U
XHMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

17.01.2025

https://m.edsoo.ru/badd2255

Kucnopozconepxaniue coeTuHEHUS

bubnunoreka LIOK

> asota. ?COGGHHOCTM cROnCTs 21.01.2025  https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnuorexa [JOK
COCIMHEHUI. A30THBIC yIOOpEHHUS 24.01.2025  https://m.edso0.ru/129f5059
dochop: HaXOXKIEHHUE B IPUPOJIE,

57 CHocoObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHYeCKHe cBoiicTBa. Dochuasl U 24.01.2025 | https://m.edsoo.ru/9a6h43ec
bochun
Oxkcuanl dhocdopa,

58 (bocq)f[)pc((l))neg)xczmﬂe kucioTel. Conu bubmmorexa LIOK

. 28.01.2025  https://m.edsoo.ru/c7a2d429
bochopHOIt KUCTOTHI
[Ipumenenune docdopa u ero
59 copeILI/IHeHHﬁ. goc(i)oiHme bubnuorexa LIOK
31.01.2025  https://m.edsoo.ru/a218070a
ynoopeHus
[IpakTnueckas padora Ne 6.

60 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubmmnoreka HOK
o Teme "A30T 1 pocdop u ux 31.01.2025  https://m.edsoo0.ru/8175ac3f
coeguHeHus"

Yrinepos: HaxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnuotexa [JOK
bu3rUecKre 1 XUMHUYECKHE 04.02.2025  https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE

62 Oxcun yrnepona(ll), oxcun bubmuoreka [{OK

yrnepona(lV), yroiapHas kuciaora u

07.02.2025

https://m.edsoo.ru/dba58adf
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eé comn

63 Pemenue 3a1a4 pa3nuIHbIX TUIIOB bubmorexa HOK
07.02.2025  https://m.edso0.ru/6029b609
Kpemuunii: HaxoxkaeHue B Ipupoae
64 CI'II)OCO6BI nonyqelfnﬂ @Hsnzefmfe ,I/I bubnrorexa LIOK
. 11.02.2025  https://m.edsoo.ru/143558ab
XUMHAYECKHE CBOWCTBA
65 Oxkcun kpemuusi(1V), kpemuuenas bubmmoreka [JOK
KHUCJIOTA, CUJIMKATBI 14.02.2025  https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €ro Bu6moteka [IOK
66 coegunenuii. CTekino, ero 14.02.2025 https://m.edso0.ru/393cdacO
MOJIy4CHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pernrenue 3a1a4 pa3inyHbIX THIIOB bubmmorexa LIOK
18.02.2025  https://m.edsoo.ru/b624801
68 Cucremaru3anus U 0000IICHIE bubnuorexa [IOK
3HaHuii mo teme "Hemeramisr" 21.02.2025  https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubmmnoreka HOK
"Hemerasusr" 21.02.2025  https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIHS OUINOOK 25.02.2025  https://m.edsoo.ru/2b7e9510
[Tonoxenne MeTaJIOB B
Ilepuonnueckoi cucreme
71 XUMHYECKHUX DJIEMEHTOB. bubnmnoreka [JOK
OcoOeHHOCTH CTPOEHUS 28.02.2025  https://m.edso0.ru/9839c16¢c
ANEKTPOHHBIX 000JIOUEK aTOMOB
METaJIJIOB
OO6mue dpuznyecKkue CBOMCTBa BuGmorexa [OK
72 MeTaioB. [IpumeHeHne MeTanioB B

OBITY M TEXHUKE

28.02.2025

https://m.edsoo.ru/51dac9d3
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Crnnasel MetaiioB. Koppo3zus

bubnunoreka LIOK

3 METaJJIOB 04.03.2025  https://m.edsoo.ru/42b872e3
74 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmorexa LIOK
07.03.2025  https://m.edsoo.ru/e3de37b6
ONEKTPOXUMUYECCKHH Ps
75 HaHpﬂieHI/Iﬁ MeTaJIJIog. IO[6u1He bubamorexa LIOK
07.03.2025  https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYYCHUSI METAIIJIOB
OO6m1as XxapakTepruCcTHKa METAIIJIOB
|A-rpynmst [lepuogunueckoit
CHUCTEMbI XUMHUYCCKHX DJICMEHTOB.
76 Hatpuii 1 xanuii: nmoixydyeHue bubmmorexa LIOK
’ 11.03.2025  https://m.edsoo.ru/e12c26b3
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BCIIECTB 1 MX COCAUHCHUI
OO01as xapakTepucTUKa METaIOB
HA-rpynnst [lepuoauueckoit
CHUCTEMbl XUMHUYECKHUX JIEMEHTOB.
77 Marnuii u KanplUul: IMOJy4YeHue bubmmorexa LIOK
’ 14.03.2025  https://m.edsoo.ru/7c3e49c0
(bU3UYEeCKre U XUMUYECKUE
CBOMCTBA, MPUMEHEHUE TTPOCTHIX
BEIIECTB U UX COSIUHECHUNU
78 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmmoteka IIOK
yCTpaHEHUs 14.03.2025  https://m.edsoo.ru/c74bfae9
ANIOMUHUN: TOJTydeHUE
79 ¢busnueckue u xnilxmqec;me bubmoreia LIOK
. 18.03.2025  https://m.edso0.ru/0e79b266
CBOMCTBA, IPUMEHEHNUE
AmdoTepHbie CBONCTBA OKCHJIA B
80 FI/II[(}i‘))OKCiI[a AIIOMUHUSA ’ bubmorexa HOK
’ 21.03.2025  https://m.edsoo.ru/5d12d318

THAPOKCOKOMIIJICKCHI aJIOMUHUA, UX
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IIPUMEHEHHE

81 Pemenue 3a1a4 pa3nuIHbIX TUIIOB 91.03.2025
[TpakTrueckas padora Ne 7.
82 Pemenue skcnepuMeHTaIbHBIX 33724 bu6nmoreka [IOK
1o TeMe "MeTalibl IIaBHBIX 01.04.2025  https://m.edsoo.ru/27a4af43
noarpymnm"
OO6m1as XxapakTepruCcTHKa METAIIJIOB
83 no6ounbix noarpynn (b-rpymnm) bubnnoreka [JOK
ITeproan4eckoil CHCTEMBI 04.04.2025 | https://m.edso0.ru/610d7431
XHMHYECKHX 3JICMEHTOB
®dusnyecknue 1 XUMHUCCKUE
84 CBOMCTBA XpOMa U €ro COCAMHEHUI bubmorexa LIOK
’ 04.04.2025  https://m.edsoo.ru/9911bef3
UX IPUMCHEHHUE
Baxkneiime coeJMHEHNS] MapraHiia.
85 [lepmanranar KaJI'[II/Iﬂ ero r bubmmorexa LIOK
5 08.04.2025  https://m.edso0.ru/039d69c8
OKHCJIUTEIbHBIE CBOKMCTBA
dusnyecknue 1 XUMHICCKHE
86 CBOICTBA XKEJe3a U €r0 COCUHECHUM. bubmuorexka [JOK
[TosrydeHnne u mpuMEHEHHUE CITIaBOB 11.04.2025  https://m.edsoo.ru/1b7f8741
Kemesa
dusnyecknue 1 XUMHUCCKUE
87 CBOMCTBA MEIU U €€ COeTUHEHUI, UX bubmorexa HOK
’ 11.04.2025  https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyecknue 1 XUMHUCCKUE
88 CBOICTBA ITUHKA U €r0 COEJUHEHU, bubmuoreka [{OK
UX MPUMEHEHHE. 15.04.2025  https://m.edsoo.ru/b1f2beal

FI/I,[[pOKCOKOMHJ'ICKCBI OHMHKa
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[TpakTuyeckas pabora Ne 8.
Pemenue skcriepiMeHTaIbHBIX 33134

bu6nmoreka [IOK

89 o TeMe "MeTauibl TOOOYHBIX 18.04.2025  https://m.edsoo.ru/a6e352ea
noarpymnm"
90 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB bubmorexa HOK
18.04.2025  https://m.edsoo.ru/a8b83d83
O60061eHre U cucTeMaTH3anus
91 1/13yqe]111lH0r0 MaTepuaia 1o THGMe Bubmmorexa IOK
22.04.2025  https://m.edsoo.ru/e91fe975
"Meramib"
92 KontponbHas paboTa mo teme bubnnorexa [JOK
"Merausl" 25.04.2025  https://m.edsoo.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN Bu6moteka [JOK
93
paboThI, KOPPEKIHUS OLINOOK 25.04.2025  https://m.edsoo.ru/9ebff2fd
Poins xumun B obecrieueHIH
94 YCTOMYHMBOTO pPa3BUTHUSA bubmmnoreka HOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX 29.04.2025  https://m.edsoo.ru/080felf0
METO/aX MCCIIEeIOBAHMUS BEIIECTB
HayuHble npUHIUIIBI OpraHU3aIiH
95 XMMHUYECKOT0 IIPOU3BOICTBA. bubmmnoreka HOK
[TpoMbIIIEHHBIE CITOCOOBI 02.05.2025  https://m.edsoo.ru/2e45a44f
TIOJTyYCHUST BYKHEHTIINX BEIIECTB
XuMHUUECKOe 3arpsa3HeHne
96 OKpY>KaroIen cpI::L[LI U €0 Bubmmorexa HOK
02.05.2025  https://m.edsoo.ru/9f11bf51
MOCTICICTBUS
97 XuUMHUS U 3I0pOBbE YETIOBEKA. bubmuorexa [IOK
JlexapcTBeHHbIE CpeCTBA 06.05.2025  https://m.edsoo0.ru/a6552721
98 Xumust . Poib xumun B bubmmoreka [IOK
006ecIeueHnH TTUILEBON 13.05.2025 | https://m.edsoo.ru/1f7b5bd2
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0e30MacHOCTH
99 Kocmernueckue u mapdromepHbie 1 bubnuorexa [JOK
cpenctBa. beiToBast xumust 16.05.2025  https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTENLCTBE.
100 Ba)KHGﬁIHH: CTPOUTEIILHBIC U 1 bubnrorexa LIOK
16.05.2025  https://m.edso0.ru/61e69003
KOHCTPYKLIMOHHBIE MaTepuabl
XuMHs B CETBCKOM XO35MCTBE.
101 Oprannueckue 1 MUHEPAJIbHbIE 1 brbmmorexa LIOK
20.05.2025  https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaru3anus u 00001IeHE 1 bubnunoreka LIOK
3HaHU 1O TeMe 23.05.2025  https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Vuebnuk: Xumus. ['abpuensu O. C., Ocrpoymos U. I'., Cnagkos C. A. (11) (YrayOneHHbIiH)
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
Xumus. Paboune nporpammel. [Ipeamernas nuaus yueonukos ['abpuensna O.C. 10-11

KJIACChI. YTIyOJICHHBIH YPOBEHB.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka udposoro odpazosarenrHoro KourenTa https://urok.apkpro.ru/






