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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi nmporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHOI MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
@enepanuu Ha nepuon o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3ydyeHue rmpeamera, peamuzyemMoe B YCIOBUAX AU(GEepeHLUPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BAaHO oOOecrneunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKxkKe s
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax npoecCuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHMU K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIUU:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpold oOecreynuBaeT
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OINpeJeieHre: MNPUHLIMUIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOYydYaroImuxcs B
paMKax WTOrOBOW arrectanud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e yCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEAMETHOE COJEp)KaHHE, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKax OTACJIbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpesielieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE pacHpeleieHUe YYeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh HW3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEHHsI IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHUOB
yue0HO-IT0O3HABATENbHbIX  ACMCTBHIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHMs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYEHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHus. 3a TpelelaMH YCTaHOBJIEHHOW MPOrpaMMOM 1O  XUMHUHU
00s13aTeNbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIECHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEH B cuUCTeME
nuddepeHIupoBaHHOTO OOYy4YE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3YYEHHUS HAlpaBlIeH Ha pean3alulio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XMUMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUs] CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO Mpo(ecCHOHANIBHOTIO
oOpa3zoBanus. B 3Toll CBs3M H3yueHHE MpeaMeTa «XHUMHsD» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIINUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCJIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHuzaiusix npodeccuoHaibHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTpaMMbl CpeAHEro oOIero o0pa3oBaHUs
U3ydeHUe IMpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKe Ha pEIICHHE 3a]ay



BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs O0ydaroluxcs, Ha (OPMHUPOBAHUE y HHX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUIM pallMOHANU3AlNKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeamMeTa «XUMHUsS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOPTaHUYECKasl XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeIEHHOE TEOPETHUECKOE JIOMOJHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTh CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJEHHOM YpOBHE H3yYeHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAQYMTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX MX COCJWHEHUU Ha OCHOBE PACIIMPEHHUs U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMi, pacCMaTPUBAEMbBIX C TOUYKHU 3PEHUS] XUMUYECKOU KUHETHKU
U TepMOJAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHMYECKMX  DJIEMEHTOB Oasupyercs HAa  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKU 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (GOpMUPOBAHHEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX Ipoleccax M 3JEKTPOJIU3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4yeckoidl XMMHUU NPU PACCMOTPEHUH PEAKLIMOHHON CIIOCOOHOCTH
COCIIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOTIpocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHil.

Ocoboe 3HayeHWe UMEET TO, UYTO Ha COACpPKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS Ui KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOImei cucteme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAHHOM CJyyae akIeHT OyJaeT cleilaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM IpeAMeTa Ui KIACCOB  XUMHKO-
Oouonornueckoro npoduiast OONBUINI yAETbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEpPYy, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, O€NIKH, YTIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy’)KAT OCHOBOW Ui W3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUW M3y4eHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEPATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOTO M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenne
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
pean3alnIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B O0ecredyeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsemM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCreYeHnn palMOHaIbHOTO MPUPOJONOIb30BaHMUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

e OCBOCHME CHCTEMBI 3HAHHM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00mmx
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN UIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKH C MO3UIMHA 3KOJOrMUECKOM 0€30I1aCHOCTH MOCIIEACTBUN
OBITOBOMI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJIb30BAaHUEM U  MepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJCTaBICHUH O  Hay4dHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJI1 TPUOOPETEHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHYECKHX SBJICHHH, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKON IEATEIBbHOCTH 1 MMOBCEHEBHOM KU3HU.

B mmaHe peanmu3anuu IEpBOOYEPENHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpPEeIHEro OoO0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
IIPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KakK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIECIOBAHUNA B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAlUM K OOYYEHHIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
crocoOHOoCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICIITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKON KYJIbTYpPbhI, TPUOOPETEHUE OIMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX I U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
ypOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HefIent0).



COJEPXAHUE OBYUYEHUA

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTUYECKUE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XUuMHUIECKUX 3JIEMEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM — OpPOUTAISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM U BO30YXXIEHHOM COCTOSTHUH, 3JEKTPOHHBIE KOH(QUIYpalMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepmoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOXHBIX BEIIECTB II0 TIpynmaM M IepuoaaM. 3HA4YEHUe
nepuonueckoro 3akoHa /.M. Menaeneena.

XyuMHUYecKass CBA3b. BHIbl XMMHWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTayuimueckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-aKUENTOPHBINA. DHEPTHsl U JIMHA CBsI3U. [10JIsIpHOCTD, HANIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHelie cBsa3u. BonoponHas —CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha IPUMEPE COEIUHEHHIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIWHEHUU.
[ToHsiTHE O KOOPJAUHAIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HHUA.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpAKEHHUS KOHIIEHTPAlMU pPaCTBOPOB:
MaccoBas J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpanusa. HacelleHHbIe n
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX NIPEACTABUTENIEH HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHUsl MacChl BEIIECTB; 3aKOH COXPAaHEHUs W MPEBpPALCHUS



HHEPrUr MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peakIui. XuMU4IecKkoe paBHOBecre. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAIMU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass naucconmanus. CuibHble W cinaOble  AJIEKTPOJIUTHL.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTedb W BOCCTAaHOBUTENb. [lpoliecchl OKUCIEHHS W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
paslioKEHHUE TEPOKCUJA BOJIOPOJa B TMPUCYTCTBUM KaTaJIU3aTopa, MOJCIH
KPUCTAUTMYECKUX PEIIETOK, TPOBEJECHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU ¢ TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heoprannyeckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepmoandecko cUCTEME  XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (Ha MpUMeEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaJUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
ToNNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3UYECKUE H
XUMHUYECKUEe CBOMCTBA. ['aioreHOBOAOpOABI. BaxkHeiine KUCIopoacoAepKaline
COCIMHEHUs TrajgoreHoB. JlabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. Ou3nUecKkue U XMMHUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCJIOpOJa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOJydeHUs, (U3NUECKue u
xumudeckue cBoictBa. CepoBomopon, cymbbumasl. Oxcupn cepbsi(IV), oxcua



cepbl(VI). CepHucras u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHL. [IpuMeHeHne ceprl U €€ COCTUHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMmeHeHue azoTa
U €r0 COeIMHEHUI. A30THBIE YIOOpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocOObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcunsl dochopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuHeHuit. DocdopHbIe
yA0OpeHus.

VYrinepon, HaxoXAeHHWEe B NpUpoAe. AJIOTPONHbIE  MOAM(PUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yraepona(IV), yronenas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne NmpocThIX BEIIECTB, 0OpPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (pU3MUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonnueckoii cHCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PSSl HampspkeHui  metamwioB.  OOmuMe  cnocoObl

MOJIyYECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMmetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrocoObl 3amUThl OT
KOPpO3UH.

OO6mast xapakrepuctuka MeTtamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OdJeMeHToB. Hatpuii u xkanuit: mnonydeHue, GU3MYECKUE W
XAMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

Oo6mast xapakrepuctuka metaioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XMMHUYECKUE CBOWMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HX COCIUHECHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHWI: TTOTydeHue, GU3nYecKrue U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOr0 BEIIECTBA M €ro coeauHeHUW. Am@oTepHbIe CBOMCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymnm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTEINIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coeAuHeHud. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHUE Keae3a
Y €r0 CILIABOB.

Pu3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHUI.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJIE, HM3Yy4YEHUE KOJUIEKUUH «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB ANOMUHUS U LHUHKA C
pacTBOpaMM KHUCIIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTAIBHBIX 3a/lad M0 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO0 HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CTTOCOOBI TTOIYYeHHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJIE/ICTBUSI.
Ponp xumuu B o0ecrieueHrH YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg © 300pOBbe 4enoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.

XuMHs THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIC J00aBKu. Poib Xxumun B
oOecIieyeHUH ITUIIEBOI OE€30MIaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOU
KU3HU.



XuMUsL B CTPOUTEIBbCTBE: BXKHEHUIIIUE CTPOUTEIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pualibl, KPacKu, CTEKJIO, KE€paMUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM 0O0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJIHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKklMu, €CIM OJHO M3 BEHIECTB JaHO B BHJAE pPacTBOpa C OIPEICIEHHOMN
MacCOBOM JI0JIEl pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM H MOJIAPHOU
KOHIICHTpAIIMM BEIIIECTBA B PacTBOpPE, MOJM BBbIXOJA MPOAYKTa pPEaKIHH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TIpU  U3YyUYCHUH  OOmeH W
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAETCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSITUH, TPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJacCH(pUKAIUs, MePUOTUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, HACAIBHBIN Ta3,
(bu3nYeCKUe BETUINHBI, €IMHUIIBI H3MEPEHHS, CKOPOCTh, DHEPTHsl, Macca.

buosnorus: kiaeTka, opraHusM, 3KocucTema, ouocdepa, MeTaboIMU3M, MAKPO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MTOPOJIBI, MOJIE3HBIC MCKOMAeMbIe, TOILIMBO,
pPECYPCHL.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
(dhapMareBTHUSCKAs MIPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMS BBIJICICHBI CIEIYIOINIME COCTABJSIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH HWAEHTUYHOCTH; TOTOBHOCTHh K
CaMOpPa3BUTHUIO, CAMOCTOSATEIBLHOCTH U CAMOOINPEEIICHUIO; HATMYNE MOTUBALIMM K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIH4UMe
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
KU3HEHHBIE TIUIaHBbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMSI TMpeAMeTa «XHUMHSD) OTPaXKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATEIPHOM W TPAKTUYECKON MEATEIBHOCTH
00yJaromxcs B MPOLEcce peaan3aui 00pa3oBaTeIbHON AEITETbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTra «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTb OIBITA TIO3HABATEJIBHOM W MPAKTUYECKOM JEATEIbHOCTU
oOyyJarommxcsi B MpoIEecce pean3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIie B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax M TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH IIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3ajay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JOTHKY U
apTyMEHTHI IPYTUX MPH aHAIHN3E Pa3IUIHBIX BUJIOB YIEOHOU eATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBOXEHHUSI K TPOIECCY TBOpUECTBA B OOJIACTH TEOPHUH U TPAKTUUYECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHBIE HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyZAa YUEHBIX U PAKTHKOB;



UMHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e UHQOpMaAIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3I0pOoBOrOo H Oe3omacHoro obpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TpaBWJl HHAUBUIYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JIEATeIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3YyUYEeHUIO mpodeccuil pa3inyHOTO pojia, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >XU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rH4eCKOr0 BOCIUTAHUS:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY
CYILLIECTBOBAHMS KM3HHU HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCAIIUX BpEd OKPYKArOLIEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) UEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHus] 00 OKpPYXKAroIIeM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU NpoOJIeM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJIi  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEIIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIEro Mupa u
MIPOUCXOMSINIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIUXCS JIAaHHBIX C I[EJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOUN IeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaIbHOM
JEATEeIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHUs BKIIIOYAIOT:

3HauyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXTUCIUIUTMHAPHbBIE (MEXIIPEIMETHbIE) OOIICHAyYHbIE MOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa W CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpcalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COIMATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JIOrHYecKmne JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

MCIMOJIb30BaTh IMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBILILICHUS:
BBIICJIATh XapPaKTECPHbIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIACIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHWSI M KPUTEPUU I KJIacCU(PUKAIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXXJEeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakiMy — TMpU PElIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajady,
NPUMEHSTh Ha3BaHHbIE MOJEIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIICCTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XHWMHYECKHX
peakuuit;

bopMyIMpOBaTh LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IEHHS U BBIBOJIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAH U,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAETIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pElIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
NOMyJsipHasi JUTEpATypa XUMHUYECKOTO COAEp’KaHUSA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
IpeICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TMOUCKE U
orOope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpMaIMeil: MNpUMEHSATh MeXNpeaMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO0peBUATYPhl, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CYH(H3€MOﬁ TCMBI B XO0A€ Auajiora 1/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MIOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH ITPH BBHITOJIHEHUN
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3Y9JaeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBAaTEeNIbCKUX 3ajad, BbhIOMpaTh HaumOoliee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKLIMSIX;

OCYILECTBJIAITh CAaMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AeUCTBUM
[0 OCBOEHHIO, MHTEPHPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOrpaMMe II0 XUMHUHM HPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJaM
WU3Y4YCHUS.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHmdeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDa,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECT€ M 3HAUCHUU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, DHEPreTHUYEeCKOM W MHILNEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
VMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS U OOILIEH KyJbTypbl YENOBEKa, a Takke
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3[0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,

M30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIC OpOUTANT, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allvs aTOMHBIX OpOuTasel, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBS3b (KOBaJICHTHAs, WOHHAs, METAIMYecKas, BOJOPOJIHAs),
KpUCTAIMYECKasl PEeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBOK 3 deKT
XUMHYECKON PEaKIIMM, CKOPOCTh XUMHUYECKOM PEaKIIUM, XUMHUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIMTHYCCKON THUCCOIUAIMH, TEPUOINUCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMHHM, MHPOBO33PEHYECKUE 3HAHUS, JIeKAIlMEe B OCHOBE ITOHHWMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBICHUS] O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAaX M JAUCIIEPCHBIX CHCTEMAX;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXKHEUIINMX HEOPTAHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  HIPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHble HA3BaHUS OTACIBHBIX
BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIISITh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XMMHYECKUX 3JIEMEHTOB B COCIMHEHMSX, BUJ XMMHYECKON CBSI3M (KOBaJICHTHAas,



WOHHAsA, METaJUIMYecKas, BOAOPOAHAs), THUI KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ yYMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTABY, XUMHUUYECKUE PEAKIUU 110 PA3IUYHBIM ITPU3HAKAM (YHUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIS KiacCU(UKALIUN
U3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJNYECKOTO 3akoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa,  uUCOONB3Ys  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm U rpymnnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHUCHIBATH)  OOIIME
XUMHUYECKHME  CBOMCTBA  BELIECTB  pPA3JIUYHBIX  KJIACCOB,  IIOATBEPKIATh
CYILLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIYy HEOPraHWUYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHUCJIHMTEJIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TMIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);

cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKLUUHA C Y4ETOM KX DHEPIeTHUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHsS] CKOPOCTH XHMMHYECKOW PpEAaKUHH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakToOpoB, a Tak)Ke XapakTep CMEUIEHUS! XUMUYECKOIO0 PAaBHOBECHSI 1101 BIUSIHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

cOPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIHH,
JeXaluye B OCHOBE INPOMBIIUIEHHOTO NOJYYEHUs CEPHOM KHCIIOTBI, aMMMaKa,



oOlue HayyHble TMPUHIMIBI XUMUYECKUX MPOU3BOJICTB; 11€71eC000pPa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHUH, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3h XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS MPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAacCTBOPE» U «MOJIIPHAsT KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKkuuy; 3Ha4€HUs1 BOAOPOIAHOTO MOKA3aTessl pacTBOPOB KHCIOT M IIEJIOYEH C
M3BECTHON CTEMEHBIO MHCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
oTpeIeIEHHOW MacCOBOM J10JIe pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B M30BITKE
(MMeeT TpHMECH); JOJM BBIXOJA MPOJYKTa pEaKIMu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, HM3YyYCHUE BIUSHUS
pa3uuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOW  peakiuu, pelieHue
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOr0 OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HopMyaupoBaTh I€Jb HWCCIACAOBAHUS, TIPEICTABIATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyo u j1abopatopHbIM OOOpyAOBaHMEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HJKOJIOTUYECKH 11e71ecCO00pa3HOTO TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHECHMSI CBOETO 3JI0POBbS, OKPYXKAIOILIEH MPUPOTHON
Cpeabl U JOCTHXEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTh



TOKCHUYECKOI'0 JICMCTBUSI HA JKUBBIE OPTaHU3MBbI OMPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHKUMas cMbIc noka3arens [1K;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHaS
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3aauei.






11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronndueckas cucTeMa XUMHIECKUX 9 0 0 bubmorexa OK
' pHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | 0 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1. X 1 1
3 MMITHECKHAC peaKiiH ? 3 https://m.edsoo.ru/2dd5724
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nunorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/2dd57{24
bu6mmoteka IIOK
2.2 M 23 1 2
CTaIRt https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XAMHS U 9 0 0 bubmuoreka [IOK
) KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX sIIEp. 1 0 0 bubnuorexa [JOK
Xumuueckuit aaeMeHT. M30Tonsl 02.09.2024  https://m.edsoo.ru/59c112ee
) CtpoeHue IeKTPOHHBIX 000JI04eK | 0 0 Bbu6mmoteka [JOK
aTOMOB, KBaHTOBEIC UM CJIa 05.09.2024  https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanuss XuMHIeCcKux | 0 0 bubnnoreka [JOK
DJIEMEHTOB (S-, p-, d-, f-371eMeHTBI) 06.09.2024  https://m.eds00.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 0 0 bubnnorexa [JOK
aTOMHBIM OpOUTAIAM 09.09.2024  https://m.edsoo.ru/f5f750fe
DNIEeKTPOHHBIE KOH(PUTYpaAIlUA aTOMOB
5 3JIeMeII;)TOB B OCHOEI){ON}I]I:/I 1 0 0 bubmorexa HOK
R 12.09.2024  https://m.edsoo.ru/8149¢846
BO30YKAEHHOM COCTOSIHUH
6 DIIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. | 0 0 bubnmnoreka [JOK
DIEeKTPOOTPULIATETLHOCTh 13.09.2024  https://m.edsoo.ru/a0764b24
Ileproauueckuii 3aK0H U
[lepuoanueckast cucteMa XUMHUYECKUX
7 anemeHToB 1. Y. Meneneena, CBA3b C 1 0 0 bubmorexa HOK
. VH ’ 16.09.2024  https://m.eds00.1ru/16957¢c01
COBPEMEHHOM TeOopuel CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
g XHUMUYECKHUX DJIEMEHTOB U | 0 0 bubnunoreka LIOK
00pazyeMbIX HMH TPOCTHIX U CIOKHBIX 19.09.2024 | https://m.edsoo.ru/f8468927

BEIIECTB I10 TPYIIaM U Iepruoaam



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremaruszanus U 0000meHue

bubnunorexa LIOK

KOHLeHTpauus"

) 3HAHW 110 TeMe 20.09.2024 | https://m.edsoo.ru/8fad2942
Bunsl xumuueckoii cBsa3u. MexaHu3MEbl

10 00pa3oBaHusl KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. 23.09.2024 | https://m.edsoo.ru/5a8072af
MeKMOeKyIIIpHbIE B3aUMOICUCTBUS
BaneHTHOCTh U BaJ€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYII C 26.09.2024 | https://m.edsoo.ru/3d2ca093
WX TEOMETPUYECKUM CTPOCHHEM

12 [IpencraBienrst 0 KOMIUIEKCHBIX bu6nunorexa LIOK
COEIUHEHMAX: COCTaB M HOMEHKIIATypa 27.09.2024  https://m.edsoo.ru/8c66bl2a
BemectBa MoJIeKyaspHOTO U

13 HEMOJIEKYJIAPHOTO CTpOeHMs. THIIbI bubmmnoreka HOK
KPUCTAJUIMYECKUX PELIETOK U 30.09.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.

14 IIpencraBiieHne 0 KOJUIOUIHBIX bubnmorera OK

03.10.2024  https://m.edsoo.ru/da2¢70e4

pacTBopax
Hctunnble pacTBOPHI: HACKIIIICHHBIE U

15 HEHACBIILIEHHBIE, PACTBOPUMOCT. brbmmorexa [TOK

04.10.2024  https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUT bubnmnorexa [JOK
pacTBOpPOB 07.10.2024 | https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ ucnoyib30BaHUEM

17 TIOHATHH ""MaccoBast 10715 but6mmorekxa [IOK
pacTBOpEHHOIO BeuiecTa', "MoJsipHas 10.10.2024  https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

13 Knaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB 11.10.2024  https://m.edsoo.ru/bf9e108d
19 CucremaTtu3sanus 1 0000IICHUE bubnuorexa [JOK
3HAHUI 110 TEME 14.10.2024  https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonnueckuii
20 3akoH u [leprnoanueckas cucrema bubnmnoreka HOK
XUMHUYECKHX 3aeMeHToB /l. 1. 17.10.2024  https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.
Mmuoroo6pa3ue BemecT"
Knaccudukanus XuMHUIECKUX peakiuui
B HEOPTaHUYECKON U OpraHNYeCcKOn
)1 XUMHUU. 3aKOH COXpPaHEHUSI MaCChl bubnnoreka [JOK
BEILIECTB; 3aKOH COXPAHCHUS U 18.10.2024  https://m.edsoo.ru/6335cdd2
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX
TennoBble 3¢ (HeKThl XUMUYECKHX
22 eakuuid. TepMOXuMHYECKHE bubmmorexa [IOK
pearintit. Tep 21.10.2024  https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHeHUAM
23 XAMHUYECKHUX PEaKUUi U bubmorexa HOK
peait 24.10.2024  https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPABHCHHUSIM
CKOpOCTbh XMMHUYECKOH peaKluH, €€
24 3aBUCHUMOCTH OT Pa3IHYHBIX ()aKTOPOB Bubmmorexa [IOK
P poB- 25.10.2024  hitps://m.edsoo.ru/87b13954
Karanus u xatanuzatopsl
25 ['oMoreHHsbI€ ¥ reTepOreHHbIE PEAKIIUN brbmorexa [OK
P peardt 07.11.2024  https://m.edsoo.ru/87b13954
b K
26 [Tpaktuueckas padora Ne 1 mo teme nommorexa 110

https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

"BausiHMe pa3NUYHbIX (GaKTOPOB Ha 08.11.2024
CKOpPOCTbh XUMHYECKOU peakiuu"

7 OO0paTtuMbie 1 HEOOPATUMBIE PEAKIIUU. bubnmnoreka HOK
XHUMHYECKOE PAaBHOBECHE 11.11.2024  https://m.edsoo.ru/3095219b
[TpakTrueckas padota Ne 2 o Teme

)3 "BiusiHue pa3nudHbIX GakTopoB HA bubnmnoreka HOK
[OJIOKEHUE XUMUYECKOTO 14.11.2024  https://m.edsoo.ru/3bf34el7
paBHOBecHs"

DNEKTPOIUTHYECKAS TUCCOLUAITHS.
P A Han bubnunoreka LIOK

29 CunpHbI€ U Cl1a0bble IIEKTPOIIUTHI.

15.11.2024 | https://m.edsoo.ru/5f766bdf
CremneHp AuCCOIUAIINH
Honnoe npousseaenue Boasl. Cpena
30 BOJTHBIX EII)CTBO oB. Boziopo HLII:>'I bubmorexa [IOK
g P POB. BOIOPOA 18.11.2024  https://m.edsoo.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakuumu,
31 MPOTEKAIOIIKE B PACTBOPAX bubmmorexa [TOK
P o P P 21.11.2024 | https://m.edso0o.ru/09d5a9bd
AJIIEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XUMHUECKHUE PEAKIIUU B PACTBOPAX bubmmorexa [TOK
"p & p p 22.11.2024  https://m.edsoo.ru/2e3daecb0
AJIEKTPOIUTOB
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE

33 eakluu. BaxxHeilnme oKUCIUTeNM U bubmmorexa [IOK
peatiit. 25.11.2024  https://m.eds00.ru/56226060
BOCCTaHOBUTEIHN

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- but6mmorekxa [IOK
MOHHOTO0) OanaHca 28.11.2024 | https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB bubnmnorexa [JOK
BEIIECTB 29.11.2024  https://m.edsoo.ru/93{tb97d2

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmoreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

02.12.2024 @ https://m.edsoo.ru/5a859d16

37 Pemenue 3a1a4 pa3anyHbBIX TUIIOB bubnmorexa LHOK

AFLP 05.12.2024 | https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
38 3HaHMUH 110 TeMe "XHUMUUECKHUE bubmorexa LOK
" 06.12.2024  https://m.edsoo.ru/c161eb85
peakIuu

39 KonTtponpsHast pabora o Teme bu6mmoteka [JOK
"Xumuueckue peakiuu" 09.12.2024 | https://m.edsoo.ru/a8a0a930
ITosnoxxeHre HEMETAIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX

40 anemenTtoB J[. . Mennaeneena u bubmorexa LOK

T 8 12.12.2024  https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nyecKkue CBOMCTBAa HEMETAILIIOB
AJI0TpONHS HEMETALIOB (Ha IPUMEpE
41 KHCJIO po a, cepsl, pocdo (a u i bubmmorexa [TOK
pORa, CEpEL, p 13.12.2024 = https://m.edsoo.ru/ef92¢91c
yriieposia)

4 Bonopona: nonydyenue, Gpusndeckue u bubnuoreka [JOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl 16.12.2024 | https://m.edsoo.ru/0aa8f613
layorensl: HAXOXIEHUE B PUPOJIC,

43 crocoObl NOTy4YeHUs, PU3UUECKUE U bubmorexa OK

i o 19.12.2024 | https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOKCTBA
I"anorenoBonopoasl. Baxxnenmue
44 KHCIIOPOACOAEPKAIINE COSTUHEHMS bubmmorexa [OK
POACOACPXATInE CocX 20.12.2024  https://m.edsoo.ru/6b3255¢6
rajoreHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

45 CIOCOOBI TOTYYEHHUSI TaJIOTEHOB. bubnmnoreka [JOK

[IpuMeHeHne raJoreHoB 1 X 23.12.2024 | https://m.edsoo.ru/6971aca4

COECTMHEHUN



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

[IpakTuueckas padora Ne 4. Pemenue

46 3KCIIEPUMEHTAJIBHBIX 3a71a4 II0 TEME Bubmorexa OK
" P " A 26.12.2024  https://m.edsoo.ru/8b26fecd
I'anoreHsr
Kucnopon: naboparopHeie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,
47 buznYecCKre 1 XUMUIECKHE CBOHCTBA bubmorexa [IOK
' 27.12.2024  https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeneHue kucnopoaa u
030HAa
bubnuoreka [{OK
48 O
KCHARL H [IEPORCHART 13.01.2025  https://m.edsoo.ru/5¢8816a0
49 Pemenue 3ama4 pa3nuUHBIX THIIOB Bubmuorexa IIOK
AP 16.01.2025  hitps:/m.edsoo.ru/2b6d8b4b
Cepa: Hax0XXIECHHUE B IPUPOJE,
50 CH(I;)CO6LI nonﬂ EHHS (;)I/BII)/I‘{ZCKI/IG u buGnuorexa [IOK
i . 17.01.2025 = https://m.edsoo.ru/46afael6
XHUMHUYECKHE CBOMCTBA
bu6mmoteka IIOK
51 C
CPOBOIOPOL, CybRHIEI 20.01.2025 | https://m.edsoo.ru/7c875999
Kucnopoaconep:xaime coenHeHUs
52 CepLI gcfﬁefmli)cnllu CBofICTI; cepHOH Bubmiorexa IIOK
Pl P 23.01.2025 @ https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTuueckas padora Ne 5. Pemenue

53 JKCIIEPUMEHTAILHBIX 3a7a4 I10 TEME Bubmuorexa LIOK

" P . fl 27.01.2025  https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A3OT: HaX0X/ICHHE B IPUPO/IE,

54 CrocoObl ONMy4YeHUs!, PUINIECKUE U bubnuotexa [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, 30.01.2025 | https://m.edsoo.ru/badd2255
HUTPUIBI

55 Kucnopoacoaep:xaire coeIMHEHUS but6mmoreka [IOK
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azora. OcoOEHHOCTH CBOMCTB a30THOM 31.01.2025  https://m.edsoo.ru/e2965afe
KHUCIIOThI

56 [IpuMeHeHue a30Ta U €ro COCAUHEHNN. bubmuoreka [JOK
A3oTHBIC yoOpeHus 03.02.2025  https://m.edsoo.ru/129f5059
®Docdop: HaxokIEHNE B IPUPOJIE,

57 CIOCOOBI MOJTydeHUsI, PU3UUECKHE U bubnmnoreka HOK
xuMu4eckue cporictBa. dochubr u 06.02.2025 = https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((i))z[e(bm;)mne kucioTel. Conu bubmmorexa [IOK

P . P . 07.02.2025 | https://m.edsoo.ru/c7a2d429
dhochOopHO KHCIIOTHI

59 [Tpumenenne dhocdopa u ero Bbu6moteka [JOK
coenuHeHuil. ocdopHbie ynoOpeHUs 10.02.2025  https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmorexa HOK

P A 13.02.2025  https://m.edsoo.ru/8175ac3f
"A3oT 1 pochop u ux coenuHeHus"
Yrnepoa: HaxoXIeHUE B PUPOJIE,

61 JIOTPONHBIE MOAU(UKALINY; bubmuoreka [IOK
bu3HYecKre U XMMHUYECKUE CBOMCTBA, 14.02.2025  https://m.edsoo.ru/1eb191%e
MIPUMCHEHUE
Oxcuyp yraepoga(ll), oxcn

62 ne oz}[]erl(l\lfj) (OJ'I)LHEUI KiCJIOTa ueé bubmorexa HOK
yHIEp I 17.02.2025  https://m.edsoo.ru/dba58adf
conu

63 Pemienue 3agau pa3auyHbIX TUIOB brbmorexa OK

P 20.02.2025  https://m.edsoo.ru/6029b609
Kpemnnii: HaxokaeHIE B IPUPOJIE,
64 cr?oco(im oJT e:llm q)nsnzefm):e u bubmmorexa [IOK
e ’ 21.02.2025  https://m.edsoo.ru/143558ab

XUMHUYECKHUE CBOMCTBA
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https://m.edsoo.ru/143558ab

65 Oxkcua kpemuusi(IV), kpemuueBas bubnuorexa [JOK
KHCJIOTa, CUIIUKATHI 24.02.2025 | https://m.edsoo.ru/3170e7bl
[IpumeneHne kKpeMHus U €ro bubmuoreka [JOK

66 coenuHeHuil. CTEKI10, €ro MojaydeHue, https://m.edsoo.ru/393cdacO

27.02.2025
BUIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amad pa3siImyHBIX THIIOB bubnmorexa LHOK
A&t P 28.02.2025  https://m.edsoo.ru/b624£801

68 CucremaTu3anus u 00o0IIeHNe bubmmoreka [JOK
3HaHuM 1Mo teme "Hemeranibr" 03.03.2025  https://m.edsoo.ru/6e864db5

69 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"HemeTtasuinr" 06.03.2025 | https://m.edsoo.ru/d0484c76

70 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubnnorexa [JOK
paboThl, KOPPEKIUS OIINOOK 10.03.2025  https://m.edsoo.ru/2b7¢9510
ITomosxenne MeTanIoB B
[lepuonnueckoi cucteMe XuMHUYECKHUX

71 351eMeHTOB. OCOOEHHOCTH CTPOEHHUS bubmmorexa OK

’ P 13.03.2025 @ https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0UEK aTOMOB
METAJIOB
OO6mue ¢puznueckre CBOMCTBa
72 MeTtaiaoB. [IpuMeHeHne MeTalioB B bubnmorexa OK
P 14.03.2025 | https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE

7 Cnnasel MetaiioB. Kopposust bubnuotexa [JOK
METaJIJIOB 17.03.2025 @ https://m.edsoo.ru/42b872¢3

74 Perrenne 3ama4 pa3InyHbIX TUIIOB bubnnorexa [IOK

P 20.03.2025  https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKHI Psi/I HAMTPsHKSHUN
75 MeTaIoB. OOIIre CIocoOb! bubmmorexa TIOK
' 21.03.2025 | https://m.edsoo.ru/94eb377a

MOJIy4YCHHA MCTAJIJIOB
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OO6mias xapakrepucTuka MeTayioB [A-
rpynnsl [lepuoandeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bubnunoreka LIOK

76 KaJuii: mojay4yeHue, Gusndeckue u 03.04.2025  https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
OO61as XxapakTepuCTHKa METAJIOB
[TA-rpynnst [lepuonnueckoil cuctemsl

77 XHUMUYECKHUX JIEMEHTOB. Marauii u bubnuoreka [{OK
KaJbLM: TOTy4YeHue, pu3nyeckue u 04.04.2025  https://m.edsoo.ru/7¢c3e49c0
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

73 JKécTkocTh BOABI M CLIOCOOBI €€ bubnunoreka LIOK
yYCTpaHEHHUS 07.04.2025  https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: TIOTy4YeHHe, pusndeckue bubmmnoreka HOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE 10.04.2025  https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBOICTBA OKCHIA U

20 TUAPOKCH/IA ATFOMHUHHUS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHMS, UX 11.04.2025  https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemienue 3agau pa3auyHbIX TUIIOB bubnnorexa [IOK

14.04.2025  https://m.edsoo.ru/87b13954

[Ipaktudeckas padora Ne 7. Pemenue

82 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME Bubmmorexa [IOK

17.04.2025  https://m.edsoo.ru/27a4af43

"MeTasisl IIIaBHBIX OArpyHn”
OO61as xapakTepuCTHKa METAJUIOB

23 noOouHbIX noarpynn (b-rpymm) bu6mmoreka [JOK
[lepronnueckoit cucTeMsl 18.04.2025  https://m.edsoo.ru/610d7431

XUMHUYCCKUX OJICMCHTOB
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duznueckre 1 XUMUYECKHE CBOMICTBA

84 XpoMa M €ro COeIMHEHNH, UX bubmorexa [IOK
P A ’ 21.04.2025 | https://m.eds00.ru/991 1bef3
MIPUMEHEHUE
Baxwuelime coeMHEHNS] MapraHia.
85 Ilepmanranar Kajaus, ero bubmorexa LHOK
p 9 24.04.2025  https://m.edso00.ru/039d69c8
OKHUCJINTEIbLHBIC CBOMCTBA
du3nvecKue U XUMUYECKHE CBOMCTBA
86 Kenesa u ero coequaeHui. [lomydenue bubmmorexa [IOK
8 o 25.04.2025  https://m.edsoo.ru/1b7{8741
Y IPUMEHEHUE CIUIaBOB JKeJe3a
duznyecknue 1 XMMAYECKUE CBOMCTBA
87 Meau 1 €€ COCAUHEHUM, MX bubmmorexa [IOK
8 8 ’ 28.04.2025  hitps:/m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
du3nyecknue 1 XMMAYECKUE CBOMCTBA
28 LIMHKA U €r0 COEAUHEHUM, UX bubmuoreka [IOK
IpuMeHeHue. [ HIPOKCOKOMILIEKCHI 01.05.2025  https://m.edsoo.ru/blf2beal
LIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 SKCIIEpUMEHTAIbHEIX 3334 110 TEME bubmmorera OK
P A 02.05.2025  https://m.edsoo.ru/abe352ea
"Mertanibsl H0OOOYHBIX oArpymm"”
90 Pemrenne 3a7a4 pa3InyHEBIX TUIIOB bubmorexa LHOK
AP 05.05.2025  https://m.edsoo.ru/a8b83d83
O06o0mIeHre U cucTeMaTH3aIus
91 H3Y4E€HHOI'0 MaTepurala I1o TeMe bubmorexa LHOK
" ya " P 08.05.2025 @ https://m.edsoo.ru/e91£e975
Merannsl
0 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Meraybr" 12.05.2025  https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bubmuoreka [JOK
paboThl, KOPPEKLIHSI OMINOOK 15.05.2025  https://m.edsoo.ru/9ebff2fd
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Poip xuMuu B o0ecrieueHun

94 YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA. 1 Bbu6muotexa [JOK
[ToHsiTHE O HAYYHBIX METOJAX 16.05.2025 | https://m.edsoo.ru/080fe1f0
HCCIICIOBAHMS BEIIIECTB
Hayunsbie npuHIUITBI OpraHu3anuu

95 XUMHUYECKOTO MPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombIlIIeHHBIEC CITOCOOBI TTOJTYYCHHS 19.05.2025  https://m.edsoo.ru/2e45a44f
BOKHEHIINX BEILIECTB
XUMHUYECKOE 3arpsi3HEHUE

96 OKPY>KaIOIIIEH CPeIbl U €ro 1 bubmorexa [IOK

by P 22.05.2025 | https://m.edsoo.ru/9f11bf51
MOCJIC/ICTBHS

97 XuMUs U 3I0POBBE YETOBEKA. | bubnnoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA 23.05.2025 | https://m.edsoo.ru/a6552721

08 Xumust un. Ponb xumMun B | bu6mmoteka IIOK
o0ecreueHny MUIIeBON Oe30MacCHOCTH 26.05.2025 | https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue n napdromepHbie | bubmuoreka [IOK
cpeacta. beiToBas xumus 29.05.2025  https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHeline

100 CTPOUTEILHBIE U KOHCT MOHHBIC 1 bubmorexa HOK

P pyKit 30.05.2025  https://m.eds00.ru/61e69003
MaTepHuabl
XuUMHS B CEIBCKOM XO3SIHCTBE.
101 Opranuueckue 1 MUHEpaIbHbIE 1 bubmorexa HOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cuctemaru3anus 1 0000IICHUE 1 bubmuoreka [JOK

3HAHUU 10 TEME https://m.eds00.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocsemenue»

» Xumus; yriaybonenHoe ooyuenue, 11 kmace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

Pymsutuc I'.E., ®enpaman @.I'. Xumusa 10 knace. M.: «IIpocsemenuney, 2020r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

["apa H.H. COopHuk nporpaMm 00pa3oBaTEeIbHBIX YUPEKICHUN «XUMUs» 8-9,
10-11 xnaccel. M.: «IIpocBemenue», 2008r.

I'apa H.H. Xumus. Ypoku B 10 kiacce (mocobue asis yuurenen
o011e00pa3oBaTeNbHbIX yupexaenuid). M.: «IIpocsemienuey, 2009r.
Kazanues FO.H. Xumus. «KoHCTpyKTOp» TEKyIIEro KOHTPOJIs. M.:
«IIpocBemenuey», 2009r.

I'apa H.H., I'a6pyceBa H.W. 3agaunuk c «mmomomraukom» 10-11 kmaccsr. M.:
«IIpocsemenue», 2009r.

[TnotaukoBa A.IO., KpsutoBa H.H. Ornienka ypoBHsI 0Oy4€HHOCTH yYaIlIUXCs



cpenHen mkoisl no xumuu. Camapa, 2002r.

OpxexoBckuii I1.A., bormanosa H.H, 3aropckuii B.B. «EI'D: adhdextuBnas
MoAroToBKa. XuMusa». M.: « 9xcMmoy, 2004r.

Cepreena O.10O. «EI'D 1o XuMuu: MPaKTUKYM IO BBIIIOJIHEHNUIO TUITOBBIX
TecTOBBIX 3amanuii EI'Dy», 2005r.

Heunnedep C.B., KimounukoBa O.B. CoBpeMeHHbIE TEXHOJIOTHH B IIPOIIECCE
npenojiaBanus XuMun. M.: «5 3a 3Hanus», 2006r.

Apanckas O.C., bypas U.B. [IpoekTHas [1eATeIbHOCTD IIKOJIBHUKOB B ITPOIIECCE
oOyuenus xumuu 8-11 knaccel. M.: «Benrana-I'pad», 2005r.

Mopo3zoB B.E. CoopHuk 31eKTUBHBIX KypcoB. Xumus 10-11 kmaccel. Bonrorpan
«Yuaurensy», 2007T.

[upmmnaa H.B. DnekTtuBHbIN Kypce: Xumus st ryManuTapues 10-11 kiaccsr.
Boarorpan «Yuutens», 2006r.

Xomuenko WM.I'. Pemenue 3ampad mo xumuu 8-11 kiacc: pemieHus, METOIUKH,
coBeThl. M.: «HoBas Bomnay, 2002r.

[TanamoBa M.O. YuumMmcs peliath pacyeTHBIE 33/1a4d 110 XUMUU: TEXHOJIOTHUS U
anroput™msbl pemenust. M.: «Illkomna - [Ipeccy», 2001r.

[Mupuxos H.A., [llupukosa A.H., Jlactroukun A.H. ['oTroBuMCS K onuMnnazae mno

XUMUH: COOPHUK 3aJ1aHuil 1 0TBETOB Ju1st 8-11 kmacco. M.: « Apktuy, 2008r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
chemistry.videouroki.net — 1a6opaTopHBIC OIMBITHI U IEMOHCTPAITUOHHBIC

OKCIICPUMCHTHI

uchportal.ruyMeTtonuueckue pazpabotkm>TecTsl — MeToUUYECKHE pa3paboTKU

lidijavk.ucoz.ruload/testy po_khimii/8-2-2 — TecTbl 0 XUMHUU HA YPOKE

sreda-tv.ruyBuieoybeiToBas Xumus — nHTepecHas HHGOPMAaLHS U3
MOBCEITHEBHON KU3HU

tijey.ucoz.ru>Dainbh XuMus — MPE3CHTALMU 110 XUMUU

ximinfo.ucoz.rwindex/khimija/0-11 — pa3nuuHbie CAalThI IO XUMUHU JJIST YPOKa U

METOMYECKON PabOTHI

ege.yandex.rw» Xumuu — tecthl EI'D mo xumuu , peniateh B OHJIaliHE

nsportal.rwyIllkona) Xumus. . .-raboty-po-khimii — oneITBI IO XUMUH, KOTOPHIE

MOKHO MMOKa3bIBaTh HA YPOKE



alhimik.ruydemop/tit_exp.htm — gemMoHCcTpalOHHBIE OMBITHI IO XUMHH 0€3

BHUJIEO

alhimikov.netyvideo/neorganika/menu.html — BuaeoOnbITH 10 XUMUHU (CIIPOCUTH

MIOYEMY HE OTKPBIBAOTCH)

alhimikov.net>video/neorganika/menu.html

intellect-video.com»4312/Videoopyty-po-khimii...






