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MNOSCHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOTrpaMMBbl CpeaHero o011ero
obpazoBanusi(DOIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUSL BOcnHUTaHUs B Poccuiickoit
@epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYyOJIEHHOTO H3y4Y€HHs 3aHMMAaeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO OOecIeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO  JIJISt
aJlanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTUINH.

B mporpamme 1m0 XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» TOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIArarollMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSAEMBIE MPOTPAMMOMN 10
XUMHUH (PYHKIHU:

e THPOPMALIMOHHO-METOJIMYECKAsI, peau3alusl KOTOpod oOecreyuBaer
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOTo B paMKax KOHKPETHOTO MPOdUIIs;

e OPraHU3ALMOHHO-IJIAHUPYIOIAsl, KOTOpas MpelyCMaTpPUBAET ONpeEneICHUE:
OPUHIMIIOB  CTPYKTYPHUPOBAHMUSI M TOCJEAOBATEIBHOCTH  U3Y4YCHUS
y4eOHOro  marepuana, KOJUMYECTBEHHBIX M  KaYeCTBEHHBIX  €ro
XapaKTEPHUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKCHUN OOYJarommxcsi B
paMKax HTOrOBOWM arrectaliud B (OpPME EAUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YyCTAaHABJIMBAET UHBAPUAHTHOE MPEIMETHOE COACpKAHUE, 00S3aTeIBHOE IS
U3y4YeHHS B paMKax OTIENbHBIX Npoduiei, npeaycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSM/pa3iesiaM Kypca;

e 1a€T IPUMEPHOE paclpesiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro st
U3YYEHUS OT/EIbHBIX TEM;

elIpeAJIaraeT MNPHUMEPHYIO IOCIEI0BAaTeNbHOCTh H3Y4YEHHS  y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYIO MHTEPHPETALIMIO LIEeH U 3a]1a4 U3ydYeHUsI peIMeTa Ha
yIIyONI€HHOM ypOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero oOpa3oBaHuUs (JIMYHOCTHBIX,
METaNnpeMETHBIX, MPEAMETHBIX), a Takke C yYETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX  JCHCTBUI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO MpeaMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JOJKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYeHUH NPEIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yYeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3alUsaX CpeIHero npohecCHoHaIbHOTO
oOpazoBanusi. B 3Toll cCBsI3u H3ydeHHE NpeAMeTa «XHUMHSI» OPHUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BRIOPABIIMX OMpPEeAeNEHHbIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk mMmiIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpaMMbl CpeHero o0O0Iero oOpa3oBaHUs
U3ydeHUE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIUTAHMS U COLMAJIBHOTO Pa3BUTHs OOydaroluxcs, Ha (popMUpOBaHUE Y HHUX
OOILIEMHTEIUICKTYalIbHBIX YMEHUN, YMEHUHN palMoOHAIU3alMu Y4eOHOTro Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUILITMHAPHBIH,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuyeckas xumusi». [lpu onpeaeneHuu moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allMi COJEPKAHMUS 3THX KYpCOB B IporpaMMmMe MO XHUMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriIyOJIEHHOTO
YPOBHEW U3YUEHUS IIPEAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEMa
3HaHUN TOJydyaeT ONpeneNiEHHOE TEOPETUYECKOE JIOMOJHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IMpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX M CBOMCTBaX MX COCIMHEHMH Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
MPEACTABICHU O CTPOCHUHU BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKINM, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUYECKONW KUHETUKU
U TepMOJAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasupyeTrcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHUS DHEPTETHUSCKUX U3MEHEHHI TIpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoll XMMHUHU TMPH PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000€ BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJEpPKAHUE KYpCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JUIsSl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOuieil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYecKoro mpoduis 0osbiioe
3HaYeHHe OyayT UMETh dJIEMEHTHl y4eOHOTO MarepHuasia mo oOmiei xumun. [lpu
U3yYCHUU TIpEAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPUWA B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopus B (pU3HMKE), 3aKOHBI COXPaHEHHUS



MacCcbl M DHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOIN3A, NPEACTABIEHUS O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro npoduist 60BN yASIbHBIN BeC OyJIeT MMETh OpraHuyYecKas
xumusa. B 3TOoM cimydae mpeAocTaBiseTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KakK JIMMUJbI, OEJIKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCJIOTB U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BEIIECTB CIIy’KaT OCHOBOM ISl HU3Yy4YECHUS
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0O0IlIeHayYHbIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHHUSI HAyYHBIX
3HaHUN U3y4YeHUEe mnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHbIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpenMera «XuUMHUS» Ha YriayOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero oOiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3a7auell MepBOCTENIEHHON 3HAYMMOCTH SIBIsieTCSl (POpMHpPOBAHHE OCHOB
HAayKM XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMSI, IPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pelienue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUsl IMpeAMeTa Npeanosiaraet
peanu3alumio TaKuX LEJEH, Kak:

e popMHupOBaHUE MPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0OecleyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIIOBEYECTBA: B  pEHIEHUH  Mpoliem
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBLHOTO MPHUPOIONOIL30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJbTYphl UEJIOBEKa, a TaKXKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

*OCBOCHHE CHCTEMBI 3HAHHM, JIeKAMX B OCHOBE XWMHYECKOHN
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA Pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUs XMUMWYECKUX PEaKLUHH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00IuX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA;

» popMupoBaHue y oOydJaronuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMHUU, A OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpobJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIMH DKOJIOTHUECKON 0€30IMaCHOCTH IIOCIIEACTBUI
OBITOBOM U TMPOU3BOJACTBEHHOW JEATEIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAaHUEM U  MepepabOTKON
BEILIECTB;

e YIIIyOJICHHE TIPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOIMMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OPUEHTHUPOBATHCS B MHpE BEIIECTB U
OOBACHEHHS] XMMHYECKUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOIE, B
MIPAKTUYECKOMN JIEATENBHOCTH U TOBCEHEBHOM KU3HMU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOLIUX
GYHKIMNA TETOCTHON CHCTEMBI CpeIHEro oOImero oOpa3oBaHUS MPH HU3YyYEHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

¢ BOCTIMTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAKCHUS
K TIPOIleCCYy TBOpPYECTBA B OOJIACTH TEOPETUUYECKUX H MPHUKIATHBIX
UCCJIEI0BAHUM B XUMUH, (dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

epa3BUTUE MOTUBALIMM K OOYYEHHMIO U TO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO M  CaMOBOCIHTaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX IEHHOCTEH;

e Pa3BUTHUE IO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTyaJIbHBIX U TBOPUYECKHUX
crocoOHOCTel o0ywaromuxcsi, (OpMUPOBAHME y HUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOU TPO(EeCCHOHaTBHON U O0IIECTBEHHOM IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

e popMUpOBaHHME YMEHUW U HABBIKOB Pa3yMHOTO MPUPOIONOJIb30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdimiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX saep. XUMUUecKkuid aneMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. JHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
DneKTpOoHHBIC KOH(HUTYypaIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIli HOHOB.
DIJIEKTPOOTPULIATETBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.N. MenneneeBa. CB43b NepuoUUECKOro 3akoHa u Ileproandeckoil cUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. 3HA4YEHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBs3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U AJMHa cBsi3U. [1osIpHOCTH, HATPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BogoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHjbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbIx cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIIEHTPAIIMH PACTBOPOB:
MaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuBHANIbHbBIE
Ha3BaHUs OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS W MpPEeBpallCHUS



DHEPTUU TIPU XUMHYECKUX peakmusx. TernoBbie 3 (HEKTh XUMUYECKUX PEAKITUN.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW PEaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakuuu. Katanus n katanu3aTtopsl.

OOpatumMble U HeOOpaTUMbIE peakuu. XUMHUUYeCcKoe paBHoBecre. KoHcTaHnTa
XUMHUUYECKOTO paBHOBecUsA. (DakTOpbI, BIUSIONIME HA TOJOXKEHHE XHUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAI[MU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onektponutuueckas aucconmanus. CuibHble U CJa0ble  JIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIECHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIUTETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DNEKTPOJU3 pacTBOPOB U PACILIABOB BEILIECTB.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBPAICHUN:
pa3oKEHHE TNEPOKCHIA BOJOPOJA B TMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE peaKIMii MOHHOTO 0OMEHa, OIpeesIeHHe
cpedbl PACTBOPOB C TMOMOIINBIO HWHAMKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(GbakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIMU M TOJOKECHUE XUMHUYECKOTO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[lonoxxenne HemeTtamioB B Ilepuoguyeckoid CUCTEME XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOWCTBA HEMETAJNIOB. AJUIOTPONUSI HEMETANIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bonopoa. Ilonydenue, ¢uznueckue M XUMHUYECKHE CBOMCTBA: PEAKIMHU C
METaJUJIaMd M HEMETaJJlaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'UIpuUIBI.
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupojie, crocoObl MoydeHwus, (puudeckue u
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpoAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOObI MOTYYEHUs
rajgoreHoB. [I[puMeHeHne rajJoreHoB U UX COCIUHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kuciopoaa. @U3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. HaxoxzaeHnue B TpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun



cepri(VI). Cepuucras u cepHasi KUCIOTHI M uX comd. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpruMeHenue cepol U €€ COeTMHEHNM.

Azor. Haxoxxaenue B mpupoje, CIOCOObl TMONydeHUs, (QU3NYECKUE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumMeHeHue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHocoObl MOTy4deHUs, (U3UYECCKUE U
xumuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dDochopHbie
yaoOpeHus.

Yrinepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yrojib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojae, crnocoObl ModydeHus, (pusuueckue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUIMKATHI.
[IpumeneHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4yeHue, BUbl CTeKIa.

[Tonoxenne metamioB B [leprnoanveckoil cucTeMe XMMUYECKUX JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
busnyeckue cBoricTBa MeTauioB. lIpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuil MertamwioB. OOmme  crnocoObl
MOTYYCHHUS METAJLJIOB: TUAPOMETAILTYPTHS, MAPOMETAILTYPIus,
anekTpometaiutyprusi. [lonsatue o xopposuu MetamuioB. CHocoOBbI 3alUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

Oobmas xapakrepuctuka metauioB I[A-rpynmer [lepunogudeckoid cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruuii u KaublMil: mosnydyeHue, (U3MYECKUue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COCIUHEHUHU.
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHWI: TTOTydeHue, (Pu3ndeckne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro COeAuHEHUH. AMQOTEepHbIE CBOMCTBAa OKCHIA U
TUIPOKCU]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO6miass  XapakTepucTHKa MeTa/uioB MMoOouHblx mnoarpynn  (b-rpymm)
[Ieproan4eCcKO CUCTEMBI XUMUYECKUX 3JIEMEHTOB.



du3nyecKkre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIUTEIbHBIE CBOMCTBA. [loJlyueHne u mpuMeHEeHUe Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcuasl u cou xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHue xejesa
Y €ro CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coenuHeHuu. [lomyuenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUMN.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCH IMHKA. [I[puMeneHune
LMHKA U €r0 COCIUHEHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
u3ydyeHne o0OpaslloB HEMETAJIOB, TOpeHHue cephl, (ocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3Y4YEeHHE KOJUleKIuu «MeTtamnpl W CIUJIaBbDY, B3aUMOJCHCTBHE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCIHCTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
nie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPOJIa
U KaTUOHBI METAJUIOB, B3aUMOJCHCTBUE THUIAPOKCUIOB AIOMUHHUS M IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorensl», «Cepa u €€ coenquHeHUs», «A30T U (hochop U UX COECIUHEHUSD,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIID.

XuMHUS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAyYHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble IpuHLIMIBI OpraHu3aluyd XUMUYECKOrO0 TPOU3BOICTBA. [[pombIlLIeHHBIE
CIOCOOBI MOMYUYEHUS BOKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA AMMHAKA,
CEpHOM KUCIOTHI, MeTaHoa). [IpombIieHHBIE CTIOCOOBI TOMYYCHUSI METAIOB U
CILJIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKalolel CpeAbl U €ro MOCIEACTBHUS.
Ponps xumuu B 00ecrieueHr Y3HEPreTUUECKON O€30MIaCHOCTH.

Xumusg MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.

XWMHS THIINA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE M100aBku. Poib xumuu B
o0ecrieueHnd MUIIEBOI 0E€30ITaCHOCTH.

Kocmernueckue u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUSl MpenapaToB OBITOBOM XMMHM B TOBCEIHEBHOMN
KU3ZHU.



XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepraibl (LEMEHT,
OCTOH).

XuMUs B CEIbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEPAIbHbIE YOOPEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351eKTpoHuKHd. HanoTexHomorum.

Pacuérnbie 3anaumn.

Pacuétpl: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOIO W3 YYACTBYIOUIUMX B PEAKIUU BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMA, KOJIMYECTBAa BELIECTBA) MPOJYKTa
peakluuH, €CIM OJHO M3 BELIECTB JAaHO B BHUJIE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIIEHTpAllMl BELIECTBA B PAacTBOpE, JOJM BbIXOJA MNPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYeHUH OOmmeHd W
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIHMS, MEPUOANIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, YHEPIETUUECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
duznyecKkue BeIMYNHBI, €AMHULIBI H3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHusM, 3KOcUcTeMa, ornocdepa, MeTaboIn3M, MaKpO-
U MUKPODJIEMEHTHI, O€JIKH, KUPHI, YTIEBObl, HyKICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUIYPIHs, CTPOUTENIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MTPOMBIILICHHOCTD,
dapmaneBTUueCKas IIPOMBIILIIEHHOCTb, IIPOU3BOICTBO KOCMETHYECKHX
penaparoB, MPOU3BOJCTBO KOHCTPYKLMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAs
IIPOMBIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTNBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alii o0pa3oBaTeIbHON NeITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyJarouuxcsi B Mpollecce peanu3aiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U IPAKTUKOB;



MHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHHUU U MOCIEIYIOLIEM
aHan3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM MU C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHHs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYaLUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JpPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

MHTEpeca K NPAKTUUECKOMY M3YYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHus, Oynaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE KAaK HCTOYHUKY
CYLLECTBOBAHUS JKU3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00AJbHOIO XapaKTepa 3KOJOTHYECKMX Mpo0JieM, BIHSHUA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUSA HEOOXOJAMMOCTH WCIOJb30BAHUS JOCTIDKCHUN XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHsS IMPOTHO3UPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IIO3HABATEJIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YETOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0as3bl MaTEPHAIBHONW KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTHUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUn
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIU3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJbI0 TOTY4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU HAa YPOBHE
cpenHero o0miero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PaMOTHOCTH M COLIMATIBHON KOMIETEHIUU 00Y4arOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHii;

yCTaHABIMBATh TMPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHMS MCIIOIB3yeMbIe B XUMHUH CUMBOJUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS /ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHUX
pEeaKuunii;

dhopMyIMpPOBATH MENN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABIICHHEIC
U CaMOCTOSATENHHO C(OPMYIHpPOBAHHBIE BOMPOCHl B Kaye€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 32 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATENbCKOM M MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpPMaMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
OIPEIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJibl, a0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHHUA HpeI[JIO)KeHHOI)'I 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3Yy4aeMbIX BELIECTB, peaju3alui y4eOHOTro IpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraeMblii aJropuT™M JEHCTBUH IpH
BBIIMIOJIHEHUHM Y4YeOHBIX W HCCIENIOBaTEeIbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (GEeKTUBHBIA CHMOCOO MX peHIeHHs C YYETOM IMOIY4YeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKIIOYAIOT ClELM(pUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTYallUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C XUMHENU. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE pPEe3yJbTaThl IPEICTABIEHB IO TOJaM
WU3Y4YCHHUS.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmass M HeopraHHUYecKas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MATEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHUU MPUPOJbI, O MECT€ M 3HAUYECHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYHMBOIO



pa3BUTHSA, B PEUICHUH MPOOJIEM 3KOJOTHYECKOM, SHEPreTUYECKON M MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTE€pHalOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECNEUYECHUU PAIMOHAJIBLHOTO MPUPOIONOIL30BaHUS, B
(OpMHUPOBAHUN MHPOBO33PEHUS M OOLIEH KyJIbTypbl 4YeEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO M NPUPOJHOU

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMS aTroMa, TUOpUAM3alis aTOMHBIX OpOWTasieil, HOH,
MOJIEKYJId, BQJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMHUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKasi, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEaklus, pacTBOpP, DICKTPOJIMTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTUYECKAss IUCCOLMALUSA, CTEIEeHb JIHUCCOIMALINH,
BOJIOPOJHBIN IIOKa3aTelb, OKHCIHTENIb, BOCCTAHOBUTEIb, TEIIOBOKH AddeKT
XAMHYECKON PEaKIU, CKOPOCTh XUMUYECKOW pEaKIMi, XHMAYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TCOPHS DICKTPOJIMTHUECKON HUCCOIMAIIMU, MEPHOINYCCKUI
3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XAMUH, MHPOBO33PCHUYECKHE 3HAHWS, JIe)Kallue B OCHOBE ITOHWUMAHUSA
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHUYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJCTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXaHW3MAaX XUMHYECKUX
peakiuii, TEPMOJMHAMUYECKMX W  KHHETUYECKHUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJb30BaHUN BAXKHEUIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JNEATCIBHOCTH  YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIOMIAX  XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHSTUS TPHU
OIMCAHWUU HEOPTraHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY JIJIS
cocTaBieHus (HOpMyJT BEMIECTB W  ypaBHEHUH XUMHUYECKUX  PEaAKIIHM,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE HA3BaHMS OTIEIbHBIX
BCIIICCTB;

c(hOpMUPOBAHHOCTH YMEHHUS OIPEEIATh BaJIEHTHOCTh U CTENEHb OKUCIICHHUS
XHMHYECKUX DAJIEMEHTOB B COCJIMHEHMSX, BUJI XMMHUYECKON CBS3M (KOBaJCHTHAs,



WOHHAsl, METa/lIuecKas, BOJOPOJAHAs), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOT'O BEILECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHUJIa XHMHYECKON CBSI3M M THUMA KPUCTAJUIMYECKOM pPENETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHKs KOBAJICHTHOM CBA3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJaccU(PUIUpPOBAaTh:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUU 110 PA3IMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIICHMSI DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO Karajnu3aropa u
JPYTHUE); CaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH ISl Kilaccupukauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XWMHYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[lepuognueckont  cucrembl .M.  MenneneeBa,  HUCHONb3yss  HOHATUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHHUSI aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeauHeHH mno mnepuomaMm U rpynmnaMm llepumommueckon cucremsr J[. U
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOYEK;

chOpPMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHUYECKHUE  CBOMCTBA  BEIIECTB  PA3NUYHBIX  KJIACCOB, MOJTBEPXKIAThH
CYILIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXIYy HEOPIaHMYECKMMHU BELIECTBAMU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

c(hOPMUPOBAHHOCTh YMEHHUSA PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA IMOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ITUX PEAKIUN; PEaKIMid HOHHOTO OOMEHa MyTEéM COCTABJICHHS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  yPaBHEHHW;  pEakUuyd  TUAPOJIN3A;  pEaKUui
KOMILIEKCOO0Opa30oBaHusl (Ha MpUMEpPE THIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUS);

c(hOpPMUPOBAHHOCTh YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTUUYECKUX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHHSI CKOPOCTH XHMMHUYECKOW pEaklUMH B 3aBUCUMOCTA OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI TIOJ1 BIUSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHWMHUYECKHE PEAKIUH,
JeXallue B OCHOBE NPOMBIIUIEHHOIO TMOJYYEHHsS] CEPHOM KHCIIOTBhI, aMMHaKa,



o0muye HaydyHbIE TPUHIMNB XUMHYECKUX MPOU3BOJICTB; I€JIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKH
3pEHUS COOTHOIIEHUS PUCK-TIOJIH3a,;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHUM O MeEToAaxX HayYHOTO
MO3HAHUS SIBJICHUN NpUpoAbl — HaOII0IeHUe, W3MEPEHHE, MOJEIUPOBAHUE,
IKCIIEPUMEHT (PEaTbHBIA U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTH 3TH 3HAHHS MIPU IKCIIEPUMEHTAIILHOM HCCIICI0OBAHUH BEIIECTB
U 11 OOBSICHEHHS XHUMHUYECKUX SBJIICHHMHM, HUMEIOIIUX MECTO B MPUPOJE,
PaKTUYECKOM ACSTEIIbHOCTH YEJIOBEKAa U B TIOBCEAHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISABIISITH B3AaMMOCBSA3b XUMHUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHUS MAaTePUATIHFHOTO SIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUYETHI: C UCIHOJIb30BAaHUEM
MOHATUH «MaccoBas JIOJsl BEIIECTBA B PACTBOPE» U «MOJSIpHAsT KOHILIEHTPALU»;
MAacchl BEIECTBA WK 00bEMA Tra3a MO W3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOrO 3¢ ¢eKra
peaxkiuu; 3HauY€HUs BOJOPOJIHOTO IMOKa3aTess PacTBOPOB KHUCIOT M IIENOouYed ¢
W3BECTHOM CTEIMEHbIO JUCCOIMAlUM;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOJYKTa PEaKIUU, €CIM OJHO U3 HMCXOJHBIX BEIIECTB JJAHO B BUJE pacTBoOpa C
ompeneIEHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpWMECH); JOJIU BBIXOJA MPOAYKTa peakinu; OOBbEMHBIX OTHOIICHUUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUJIAHUPOBATh M TMPOBOIUTH
XUMUYECKUA  DIKCIIEPUMEHT  (MPOBEACHUE  peakluii  HOHHOro  OOMeHa,
MOJITBEPKJICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKUX BEILECTB, OMpPEIEICHHE
Cpembl PAacTBOPOB BEMIECTB C TMOMOIIBIO HWHIMKATOPOB, HW3Y4YCHUE BIUSHUS
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
OKCIIEPUMEHTANIbHBIX 3a7ad 1o Temam «Metamwtey u  «Hemeramne») ¢
coOJro/IeHreM MpaBWil OE30MacHOTO OOpaIeHusl ¢ BEIIECTBAMU M JIA0OPATOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb  UCCIEIOBAaHUSA, TMPEACTABIATH B
paznu4HOi (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOIATH MPABUJIA MMOJIH30BAHUS XUMUYECKON
nocyol u jgabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BeEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OMBITOB, HKOJOTHYECKU LIEecO00pa3HOTro TMOBEAEHUs B OBITY W TPYAOBOU
NESATEIbHOCTH B LEJISIX COXPAHEHHUs CBOETrO 3[0POBbsI, OKPYXKAIOIIEH MPUPOAHOU
cpenbl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABaTh OIMACHOCTH



TOKCUYECKOTO JIEMCTBUSI HA KUBbIE OPTraHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHKUMAas cMmbIca noka3arens I1JIK;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATh II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON MH(POpMAIIMHU B pa3IMYHBIX UCTOYHUKAX (HAy4yHas U y4eOHO-Hay4YHasl
JuTepaTtypa, cpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KPUTUIECKH
aHATM3UPOBATh XUMHUYECKYI0 WH(]OpMaIuio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON yU4eOHOU 3a1auei.



11 KITACC

KonuuecTBo yacoB DNEeKTPOHHBIE
HaumenoBanue
No (mudpoBsIe)
pa3zeNnoB U TeM Kontponbusie = Ilpaktuueckue
/T Bcero o0OpazoBarenbHbIE
IporpamMMbI paboThl paboThI
pecypcbl
[ToBTOpEeHME 4
Paznen 1.
Teopernueckue 58 3 3
OCHOBBI XUMUU
Pazmen 2.
Heoprannueckas 31 2 4
XUMHUS
P 3.X
aznen UMUs U 9 1 0
KU3Hb
OBILIEE KOJIMYECTBO 102 6 7
YACOB I10 [TPOTPAMME




11 KIIACC

KomnaecTBo yacoB

Kon IIpa Hat
Ne po e a OneKTpoHHBIE IH(PPOBHIE
Tema ypoka Bcee JIbH 4ec usy
n/m obpa3oBaTelbHbIE PECYPCHI
TO BIC KHe 4CH
pab pab us
OThI OThI
IToBTOpenue kypca xumuu 10
1 kiacca. Kimaccbl oprannyeckux 1
COCTUHEHUN
) ['enernueckue CBA3U MEXIY 1
OpraHUYECKUMH COCTUHEHUSIMU
3 ['eneTnueckue CBSA3U MEXKITY 1
OpraHMYEeCKUMH COEANHEHUSIMU
4 Pemrenue 3agau 1
5 Paznen 1. Teopernueckue 1
OCHOBBI XMMHUH. BBeneHue
bu6mmoreka [IOK
OcCHOBHBIE CBEICHUSI O CTPOCHUU
6 1 https://m.edso00.ru/863¢b
aroMa.
dlé
bu6moreka [IOK
7 Crpoenue atoma 1 https://m.eds00.ru/863¢b
dlé
8 [lepuoanueckuit 3aKoH 1
[Tepuonuueckas cucrema J[.1.
9 MenzeneeBa B CBETE YUEHHUSI O 1
CTPOEHUH aTOMa
bu6moreka [IOK
10 HNonnas xumMudeckas CBsI3b 1 https://m.eds00.ru/863eb
dlé
11 KoBanenTHas XxumMuueckas CBI3b 1
12 Merannuueckas XUMHUYECKas CBI3b 1
13 Bonopoanast xumudeckasi CBA3b 1
14 O6o6mienue 1mo Teme "THurbl |
XAMUYECKHUX CBA3CH"
bu6mmoreka [IOK
15 [Tonumepsl 1 https://m.edsoo.ru/863eb
dl6
16 Opranuueckue noauMepbl 1
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17 Oprannyeckue MoJIMMepsl 1
18 Bonokna 1
19 Heoprannueckue noaumepsl 1
20 O606menue no Teme "[lonumepsr” 1
)1 KontponbHas padoTa mo teme
"TTonmumepsr"
bubmunoreka LIOK
22 I"a3000pa3Hble BelecTBa 1 https://m.edsoo.ru/863¢eb
dlo
bubmunoreka LIOK
23 Bonopon 1 https://m.edsoo.ru/863eb
dl6
but6mmoreka [IOK
24 Kucnopon 1 https://m.edsoo.ru/863eb
dl6
bu6mmoreka [IOK
25 Yriekucibii ra3 1 https://m.edsoo.ru/863eb
dlo
bubmunoreka LIOK
26 OTHieH 1 https://m.edsoo.ru/863eb
dlo
bub6munoreka LIOK
27 Kunkue BemecTa 1 https://m.edsoo.ru/863eb
dl6
bu6mmoreka [IOK
28 Boga. ColicTtBa pacTBOpoB 1 https://m.edsoo.ru/863¢eb
dl6
bu6mmoreka [IOK
29 TBepable BelecTBa 1 https://m.edsoo.ru/863eb
dlo
bubmunoreka LIOK
30 Pemenue 3anau 1 https://m.edso0.ru/863¢b
dlo
31 JlucniepcHbIE€ CUCTEMBI. 1
I'pyboaucniepcHble CUCTEMBI
1 JlucriepcHbIE CUCTEMBI. 1
Komnnounansie cucreMsl u renu
13 O606meHue o Teme "ArperaTHoe 1
COCTOSIHME BeliecTB"
34 KonrtponsHas pabora o Teme

"ArperarHoe COCTOSIHHE BEIIeCTB"
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bubmunoreka LIOK

35 CocraB BemecTBa. Cmecu https://m.edsoo.ru/863¢b
dle6
36 Pemenue 3agau
37 Pemrenue 3agau
Xumunueckue peakuuu. Peakiuu, bu6nuorexa IIOK
38 uayne 0e3 U3MEHEHHsI COCTaBa https://m.edsoo.ru/863eb
BEIIECTBA di6
Knaccugukanus XuMmuaecknx but6mmoreka [IOK
39 peakuuii. Peakuuu, uaymmue ¢ https://m.edso00.ru/863¢b
M3MEHEHUEM COCTaBa BELIECTB dlé
40 Peakuuu, naymme ¢ ”3MeHEHHEM
COCTaBa BEIIECTB
Peaknuu ¢ BeIAeIeHUEM U
41 MHOTJIOIEHNEM TEIUIOTEL.
TepMoxuMHuUecKoe ypaBHEHUE
42 CKOpOCTh XMMUYECKOU peakiuu
13 OO6paTuMOCTh XUMHUUYECKON
peakuyu. XMMHUYECKOE paBHOBECHE
Posnb BoJIbI B XUMHUYECKHUX bubmorexa LIOK
44 https://m.edsoo.ru/863eb
peakuusx 416
Teopust 21EKTPONIUTHYECKON
45 JUCCOIHAIUN. Peakyu HOHHOTO
oOMeHa
bubmunoreka LIOK
46 IMaaponus https://m.edsoo.ru/863eb
dl6
47 ['eneTnueckue CBS3U MEXKIY
HEOPraHWYECKUMH COCTMHEHUSMU
43 ['enernueckue cBSA3U MEXIY
OpraHMYeCKUMU COEAMHEHHUSIMU
Boruucnenus no ypaBHEHUSIM
49 XUMHYECKHUX PEaKLU U
TEPMOXHUMHUYECKUM YPaBHEHUSM
50 ['oMoreHHbI€ ¥ TETEPOTrCHHBIE
peakuuu
[TpakTrueckas padota Ne 1 mo teme
51 "Bnustaue pa3nudHbIX GakTopoB HA
CKOpPOCTh XUMHYECKOW peakuu"
52 [TpakTuyeckas pabora Ne 2 o Teme
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"BausiHue pa3nuvHbIX (aKTOPOB HA
I10JIO)KEHUE XMMHYECKOT 0
paBHOBeCHS"

53

[TpakTuyeckas padora Ne 3 o Teme
"XUMHUECKHE PEaKIIUU B
pacTBopax 3JAEKTPOJIUTOB"

54

OKuCIIUTEIIHFHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH.
Baxxueimnie oOKUCINTEIN U
BOCCTAaHOBHUTEIH

bubmunoreka LIOK
https://m.edsoo.ru/863¢eb
di6

55

Meto 3JIeKTPOHHOTO (3JICKTOHHO-
HOHHOT0) OayaHca

bu6moreka [IOK
https://m.edso00.ru/863eb
di6

56

DNEKTPOIN3 pacTBOPOB U
pAacILIaBOB BEILECTB

bubmunoreka LIOK
https://m.edsoo.ru/863eb
di6

57

Pemenue 3aa4 pa3jIMYHbIX TUIIOB

58

Pemenne 3aaa4 pa3IM4YHbIX TUIIOB

59

Cucremarusanusa U 00001IeHne
3HAHUHU 110 TeMeE " XUMUYECKHUE
peakuun"

60

KonrtponsHas pabora o Teme
"Xumuueckue peakuun"

61

Pemrenue 3agau

62

Pemenue 3amau

63

Pazgen 2. Heoprannueckasi
xuMmus. ITojio)keHre HEMETAIJIOB B
Ilepuonnueckoi cucreme
XAMUYECKUX dyieMeHToB /1. U.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromoB. duznyeckue
CBOMCTBa HEMETAJIJIOB

bu6mmoreka [IOK
https://m.edso00.ru/863eb
di6

64

AnnoTpomnus HeMeTaJlIoB (Ha
npuMepe KHCIOpo/ia, CepHl,
docdopa u yrneponaa)

65

["anorensl: HaxoXEHHUE B IPUPOJIE,
CIoCcOOBI MOTyYeHus, (puznyeckue
Y XMMHYECKHE CBOMCTBA

66

lManorenoBonoponasl. Baxknenue
KHCJIOPOJICOACPIKAIITNE COCTUHECHHMS
rajJloreHoB
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67

JlabGopaTopHble 1 IPOMBIIIIICHHBIC
CHIOCOOBI TTOTYYEHHS TaIOTCHOB.
[IpuMmeHeHne rajloreHoB U ux
COCTUHEHUN

68

[TpakTuyeckas padora Ne 4.
Pemrenne skciepuMeHTaIBHBIX
3aja4 rno reme ""anorens”

69

OKcuIbl 1 IEPOKCUIBI

70

Pemenue 3aa4 pa3JIMIHbIX TUIIOB

71

Cepa: Hax0XKI€HUE B PUPOIE,
CIOCOOBI OTYYEHUs, PU3NUECKUE
Y XMMHYECKHUE CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/863eb
di6

72

Kucnopoaconepsxarue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

bubmunoreka LIOK
https://m.edsoo.ru/863¢eb
di6

73

[TpaxTrueckas padota Ne 5.
Pemenue skciepuMeHTAIBHBIX
3aga4 no teme "Cepa u e€
coenuueHus"

74

A30T: HaXOXJACHUE B IPUPOJE,
CIOCOOBI MOTy4YeHus, (pu3nyeckue
1 XUMHUYECKHE CBOMCTBA. AMMHAK,
HUTPUJIBI

bubmunoreka LIOK
https://m.edsoo.ru/863¢eb
die6

75

Kucnoponcoaepxkariue
coeauHenus azora. OCOOEHHOCTH
CBOMCTB a30THOM KHCIIOTHI

76

®docdop: HaxoXKIAEHUE B IPUPO/IE,
CIOCOOBI OTYYEHUs, PU3NUECKUE
U XUMHYECKHe CBOMCTBA. Dochu bt

u dhochun

bu6mmoreka [IOK
https://m.edsoo0.ru/863eb
di6

77

Oxcunst hocdopa,
docdopcoaepkamre KUCIOTH.
Comu ochopHOI KUCITOTHI

78

[TpaxTrueckas padota Ne 6.
Penrenune skcriepuMeHTAITBHBIX
3aga4 1o Teme "A3oT u pocdop u
ux coequuenud"

79

VYriepos: Hax0KIeHUE B IPUPOJIE,
JIOTPONHbIE MOAU(DUKALINY;
¢bu3nyeckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

bubmunoreka LIOK
https://m.edsoo.ru/863eb
die6
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Oxcup yrnepona(Il), oxcun

80 yriepona(IV), yronbHas kuciaora u
e€ conm
Kpemuuii: HaxoxaeHue B mpupoe,
CIOCOOBI NOTYYEHUs, PU3NUECKUE
U XUMHUYECKUE CBOMCTRA. bubmorexa HOK
81 https://m.edso00.ru/863¢b
IIpuMeHeHrne KpeMHUS U €T0 416
coenuHennii. CTEKII0, ero T
MOJIy4eHHUe, BUIBI CTEKIIa
%) CucremaTu3aius 1 0000IIeHNE
3HaHui o teme "Hemerananr"
23 KontponbHas paboTa mo teme
"Hemeramnsr"
ITonoxxeHre METAIIIIOB B
[Tepuonuueckoit cucreme
XUMHUYECKHUX 3JIEMEHTOB. bubmorexa [IOK
84 https://m.edsoo.ru/863¢b
Oco0eHHOCTH CTPOCHUS 416
ANEKTPOHHBIX 000JI0YEK aTOMOB T
METaJIJIOB
OO6mwme puznueckre CBOMCTBA bubmmoreka [JOK
85 MeTaiuioB. [I[pumenenne meTamioB https://m.edsoo.ru/863eb
B OBITY ¥ TEXHUKE dl6
DNEKTPOXUMHYECKUN Psift
86 HarnpspKeHud MetauioB. OO01ue
CHOCOOBI MOJTYyYEHUSI METAJIOB
OO01mas xapakTepucTHKa METaNIOB
[A-rpynne! [lepuoauueckoii
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB. bubnuoteka [JOK
87 Harpwuii u xanuii: noiy4yenue, https://m.edsoo.ru/863eb
¢bu3nyecKkrue 1 XUMHUYECKUE dl6
CBOMCTBA, MPUMEHEHHE MIPOCTHIX
BEIIECTB U UX COCIUHEHNN
OO01mas xapakTepucTHKa METaJJIOB
[TA-rpynmns [Tepronuueckoi
CUCTEMBI XUMHUYECKHUX DJIEMEHTOB. bubmunoreka LIOK
88 Maruuii 1 KaJabLMi: TOJTy4YEHHE, https://m.edsoo.ru/863¢b
¢bu3nyecKkrue 1 XUMHUYECKUE dl6
CBOWCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COCAUHECHUM
ATIOMUHUI: TIOJTyYCHHE, bubmunoreka LIOK
89 (bU3UYECKHe U XUMUYCCKUE https://m.edsoo.ru/863eb
CBOWCTBA, IPUMEHEHHE dl6
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90

[TpakTuyeckas padora Ne 7.
Pemrenne skciepuMeHTaIBHBIX
3aJ1a4 1o TeMe "MeTasuibl IJIaBHBIX

noarpymnm"

91

OO01mas xapakTepucTHKa METaJIIOB
no6ouHbIX oarpymm (b-rpymm)
[Tepuoanueckoit cucTemsl
XUMHAYECKHX 3JIEMEHTOB. Meb.
Kenezo

but6mmoreka [IOK
https://m.edsoo.ru/863eb
die6

92

O0001IEHYE ¥ CUCTEMATU3ALIUS
M3YYEHHOI'0 MaTepuaa 1o TeMe
"Merauipr"

93

KontponbHas padoTa mo teme
"Meramib"

94

Pa3zgen 3. XuMus 1 ;Ku3Hb.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIle Cpeibl U €ro
MOCIIEACTBHS

bubmunoreka LIOK
https://m.edsoo.ru/863¢eb
die6

95

XuUMHUS U 310pOBbE YETIOBEKA.
JlekapcTBeHHBIE CpenCcTBA. XUMUS
MALLA

but6mmoreka [IOK
https://m.edsoo.ru/863¢eb
die6

96

KocMmernueckue u napdroMepHbie
cpeactsa. beitoBas xumus. Xumus
B CTPOMTEIIBCTBE.

bu6mmoreka [IOK
https://m.edso00.ru/863eb
die6

97

Pemenue npoGHBIX MaTepHAaoB
EI'D

98

Pemenne npoOHBIX MaTepHaioB
EI'D

99

Pemenue npoGHBIX MaTepHaioB
EI'D

100

Pemenue npoGHBIX MaTepHAaoB
EI'D

101

Cucremaruzanys 1 0000mmenne
3HaHUM 3a Kypc xumui 11 kiacca

102

HToroBasi KOHTpOJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YHEHUKA

Xumus.11 knacc. bazoBsiit ypoBens: yueOnuk /O.C. ['abpuenss. — 8-e u3a., crepeoturt. — M.:
Hpoda, 2020.

Xumus.11 knace. YrnyoneHusiit ypoBenb: yaeouuk /O.C. ['abpuensH. — 8-e uzf., CTepeoTun. —
M.: JIpoda, 2020

METOANYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

[Tocobue cocTaBnsieT equHBIN KOMIUIEKT ¢ yueOHukamu M.I". Octpoymora, O.C. I'abpuensna
«Xumus. 10 knace» n «Xumus. 11 kmace» i yriryoaéHHOTO YpOBHSI.

INa6puensu O.C., JIsicoBa I'.I'. Xumus. Yrinyonennsiii ypoBeHb. 11 kmacc. Merogudeckoe mocooue

I'abpuensn O.C., AcanoBa JI.U. Xumus. YriayoneHusiit ypoBens. 11 kinacc. Kontponbhsie u
MIPOBEPOUYHBIE PAOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

https://m.edsoo.ru/863ebale

http://www.fcior.edu.ru/ — ®enepanbhsiii [leatp MapOpMarmonHo-
obpazoBaTenbHbIX PecypcoB

www.him.lseptember.ru — razera «XuMus»
https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-11-klass-metodicheskoe-posobie/
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