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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
o0pazoBanusi(POIl COO), npeacraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenojgaBanus
y4eOHOro mpeamMera «XUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHus B Poccuiickoit
@enepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO O0OECTeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTUIAH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOlIMMU
nonoxkenusiMu O@I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh obecreynuBaer
MOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
omnpeieleHrue: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaronmxcsi B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
’K3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMme MO XMUMHH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUHU Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4eOHOTro Mpeamera
«XuMHs» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOIICH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriyONEHHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oO0IIero oodpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOIO HW3Y4YEHHUsI HaNpaBieH Ha peanu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTAaloM  MOJIYYEHHS  XUMHYECKOTO
oOpa3oBaHMsi B paMKax M3yueHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3alUsaX CpeIHero npodecCHOHaIbHOTO
oOpazoBaHusi. B 3Toil CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHHe U  YIrIyOJIeHHE TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BEIOPABIIMX OMPEAeNEHHbBIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIErO MOJIyYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpaMMBbl CpeHero o0O0Iero oOpa3oBaHUs
U3ydYeHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEXKIUCIUIUTMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeamMeTa «XUMHUs» Ha YPOBHE YIIyOJIEHHOTO H3y4eHHs
ABIIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u «OOmas u
Heopranuyeckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMi COJEP)KaHMUSI 3TUX KYpCOB B IporpamMmMe MO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEU U3yueHUs peaMeTa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpOBHIO M3Yy4EeHHs MpeAMeTa. JTa CUCTEeMa
3HAaHUN TIOJy4aeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, IO03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYUIECTBEHHO Ooyblinii  00BEM  (PAKTOJIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COCIMHEHMI Ha OCHOBE PACUIMPEHUs] U yriayOneHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUS] XUMHUYECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CHUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  Oasupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHHS DHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa30BaHUU U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBanus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoldl XMMHUU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yaensieTcsi 0c000e BHUMAaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AHHE KypCOB XHUMHUU
yTIIyOJIEHHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeaeiaéHHOro npodus (T1aBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis 0osbiioe
3Ha4YeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana mno oobmei xumuu. Ilpu
U3Y4YCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyaeT cjelaH Ha OOIIHOCTH
METO/IOB MO3HAaHMs, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPaHEHHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro nmpoduiisi 60BN yIaeIbHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilyyae nmpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbl, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUI H3Y4YEHUs
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOlIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3y4yeHHE MNpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHMHU Kak oOO0JacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha YrayOJa€HHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €AMHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUW IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecledeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  pEUIEHMH  IpoOJem
HKOJIOTUYECKOM, IHEPIeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBJIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU i1 OOBSICHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOU JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOW3BOACTBOM, HCIIOJIb30BaHUEM H  MepepaboTKoiM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX JIJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MIPUPOAE, B MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIWNA TIETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS NPH W3YYEHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTHU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MPO(EeCCHOHaTBHON U 00IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHUYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO6111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 gaca B Hefieni0).



COJAEPKAHUE OBYUYEHUA

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKHU 31eMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE OopOuTanu. Kinaccudukamus XuMIYIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHbIE KOHPUTYpaIlMd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypalii HOHOB.
DNEeKTPOOTPUIIATETBHOCTD.

[Teprnonnueckuit 3akoH u Ileprnonnyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NEpUOIUYECKOr0 3aKoHA U [leproanvecKkoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU
NpPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaMm ¢ IepuojaM. J3HayYEHUeE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBsSI3b. BuUIbI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBSA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrusi U jMHa cBsi3u. [1osipHOCTh, HANTPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsA3u. KparHbeie cBsa3u. BongoponHas CBA3b.
MexKMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HAa MIPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUU.

BemniectBa  MONEKYISIPHOTO U HEMOJEKYJISIPHOTO  CTpoeHusl.  Turbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBILIEHHbIE PACTBOPBI, PACTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. T pUBHALHBIE
Ha3BaHMS OTJEIbHBIX IIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEILECTB; 3aKOH COXPAHEHUs W MPEBpalICHUS
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie 3Q(PEKT XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakiiuu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHsle peakuu. Karanus u kataaus3aTopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIMu. XUMHUUECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHU: TeMIEpaTypa, JABJICHUE U KOHIIEHTPALMU BELIECTB, YYACTBYIOUIUX B
peakuuu. [punuun Jle [larense.

DOnextponutnyeckas aucconuarus. CuibHBIE €W CJIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpaibHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. I[Ipoliecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIATETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUU KaTalIM3aTropa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemertauioB B Ilepuogmyeckod CuCTeMe  XUMHYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3MUYECKHE
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAJJIOB (Ha MpUMeEpPe KUCIOPOJia, CEphl,
dbocdopa u yraeposa).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METAJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['mapuisbl.
TONNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B mnpupoje, cnocoObl MoJSydyeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMSI TajoreHoB. JlabopaTopHble M MPOMBINIJICHHBIE CITOCOOBI MOTYUYEHUS
rajgoreHoB. [IpyumMeHeHue rajJoreHoB U X COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MHPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kkucinopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBI.



Cepa. Haxoxpaenwme B TpUpoie, CIOCOOBI TMONY4YCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mnpupojie, CHnocoObl MNOdyudeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMAaK, HUTpHUIbI. OKCUIBI a30Ta. A30THCTasd U a30THaA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azora
U €r0 COeIMHEHHI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B npupone, cnocoObl MOMyuyeHUs, (U3HUYECKUE U
xumuueckue cpoiictBa. Dochuabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunHenuit. dochopHbie
yAOOpeHwUsI.

VYrinepoa, HaxoXIeHUEe B NOpuUpojAe. AJUIOTPONHbIE  MOJAU(PHUKALKUU.
duznyeckre W XMMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BaAHHBIX
yraeponoMm. Okcua yraepona(ll), oxcun yrimepona(IV), yroseHas kuciota u €€
colii. AKTHUBUPOBAaHHBIN yrojib, ajgcopouus. DyiiepeHsl, rpadeH, YriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIIIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, pu3n4ecKkue u
xumuyeckue cporictBa. Okcun kpeMmHHA(IV), KpeMmHHEBas KHUCIIOTA, CUJIMKATBHI.
[IpumeHeHne kpeMHuUA U ero coeguHeHui. CTEKI10, ero noJay4yeHnue, BUbl CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aToMOB MeTamuioB. OOmue
¢dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CiuiaBel METAIOB.

ONEeKTPOXUMHUUYECKUNH psAl HampsbDkeHuid MetauioB.  OOmme  crnocoObl

NOJTyYEHUS METaJJIOB: TUAPOMETAILTYPrHs, NUPOMETAILUTYPIHUs,
anektpoMeraiutyprusi. [lonarue o xoppo3uu MeramuioB. CrocoObl 3alllUThl OT
KOPPO3HH.

OObmas xapakrepuctuka MeTamwioB [A-rpynmsl Ilepuonnyeckoil cucTembl
XUMUYECKUX OJJeMeHTOB. Hartpwii u kanmuii: mnomydeHue, (U3NYECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrtepuctuka metamioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKAX DJEMEHTOB. Marauii W KaiblHil: ModydeHue, (HU3NYECKUe Hu
XAMHUYECKUE CBOMCTBA, MNPUMEHEHHWE MPOCTBIX BEHIECTB M HMX COECAUHCHUMU.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AIOMHUHMI: 1Oy4YeHue, pu3nyeckrue 1 XuMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOICTBA OKCHIA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILICKCHI aTFOMUAHMUSL.



OOmast xapakTepucTuka MeTawioB noOouHbix mnoarpymn (b-rpymnm)
[Ieproan4eCcKO CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

du3znuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl U
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3znyecKknue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKcuapl,
ruapokcubsl U conu xkeneza(ll) u sxenesa(lll). [lonyuenune u npuMeHeHUe xene3a
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momyyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
n3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepnl, docdopa, xenesa, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJEWCTBUE
HIEJOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKEjie3a C pacTBOPAMHM KHUCJIOT U
nieioued, KaueCTBEHHBIE PEaKI[My Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBI METAJIJIOB, B3aMMOJIEHCTBUE THUIAPOKCHUIOB AIOMUHUS W IIMHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMam
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUN,
«Mertasnbl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIIID).

XUMHSA U KM3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMUMBOIO pa3BUTUA YyenoBedyecTBa. [lonstue
O HAy4YHbIX METOJAaxX I[IO3HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBaHUS.
HayuHble npuHIIMIBI OpraHU3aliid XUMUYECKOTO MPOU3BOACTBA. [IpoMBbIIIeHHBIE
CIOCOOBI MOTYYCHUS BOKHEUININX BEMICCTB (HA MpUMEpE MPOU3BOJICTBA AaMMHAKA,
CEpPHOM KHUCIOThI, MeTaHoa). [IpomblIlIeHHBIE CIOCOOBI MOMYUYEHUSI METAIIOB U
CIUIaBOB. XMMHMUYECKOE 3arpsi3HCHUE OKPYXKAIOWIEW CPEeAbl U €ro IOCIEACTBHUSA.
Ponp xumun B oGecriedeHuu YJHEPTEeTUIECKO 0€30MacHOCTH.

XuMHsiT ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTHH MEAULHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, UIIEBbIE N00aBKkU. Poib Xxumuu B
o0ecrieueHnH MUIIEBOI 0E€30ITaCHOCTH.



Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30acHOr0 HCMOJIb30BAaHUS TIPENapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CENBCKOM XO03siicTBe. OpraHndecKue 1 MUHEpaTbHbIC YA0OOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KEepaMUKa.
Marepuansl 115 3JIEKTPOHUKU. HaHOTEXHOMOTU Y.

Pacuérnrie 3agaun.

Pacuérel: mMacchl BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce WM 00BEMY OIHOTO W3 YYACTBYIOLIMX B PEAKIUMU BEIIECTB,
macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pEAKLUH, €CIU OAHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJHO M3 BEIIECTB JaHO B BHUAE pPACTBOPA C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA © MOJIAPHOU
KOHIICHTpAIlMM BEIIIECTBA B pPacTBOpEe, MOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmuzanmst  MeXINpeIMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHU B 11 Kilacce OCYILECTBISIETCS Yepe3 MCIOIb30BAHUE KaK
00X €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHATHH, MPUHATHIX B OTIEIHHBIX
IpEAMETaxX €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
TeOopHusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCHU(PUKALMS, MEPUOAUIHOCTb, HAOIIOACHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHHE BEUIECTBA, WUJCAIbHBIA Tra3,
bu3nYecKue BEIMYHUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knetka, opranmsMm, skocucTteMa, ouocdepa, MeTaboIU3M, MaKpo-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U IOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIUs, CTPOUTEIbHBIC
MaTepUalIbl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX
IpEenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyJaronMMHUCsI POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKOM KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JIuyHOCTHBIE pPE3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OTBITA ITO3HABATEILHOW W TPAKTUYECKON JIESITEIBHOCTH
oOyyarommxcsi B Mpolecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

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

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBEHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUWE M TMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI MOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 30poBOro u 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIOACHMsT TpaBWJI OE30MacHOr0 OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI MHIMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUIX, YTPOXKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NESATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3a]ad
COIMaJIbHON HAIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3TuyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

yBa)XEHUS K TPYJy, JIOASIM TPy/ia U pe3yiabTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LEJECO00Pa3HOTO OTHOILIEHUS K MPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOIWMOCTH HWCIOJIL30BAHMS JOCTIDKCHHM XUMUHU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3IaHUU IIEJIOCTHOTO
IpEeJCTaBICHUST 00 OKPYXAIOUIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
HUBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOHW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJIbTYPhl, B PEHICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENTHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS /Ui aHAJIU3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKITIOUCHUS Ha
OCHOBE Hay4HBIX (DAKTOB M MMEIOMMUXCS JAaHHBIX C IIeJIbI0 TOTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B peasibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMUHBIX cepax MpoPpecCHOoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpa)Karollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTEMa, HAyYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GyHKIIMOHATEHON
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yyYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU M  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJM JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHUSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOMINE TTOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJIs KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHi;

yCTaHABIMBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, IPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaknuu — TPU PEHICHUH YUYEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 32 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNbIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJIsipHAasl JIUTEparypa XUMHUYECKOTO COJEpP)KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpPMAMKM, HEOOXOJUMOM Ui BBIMOJHEHHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uH(opmaruu (cxemsl, rpaduKu, AUArPaMMBbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a1a4H;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MOJY4YEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTO IpOoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM COTJIACOBAHUS MO3ULIMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, OMpefensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJIHEHUM YYEOHBIX W HCCIENOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (dEeKTUBHBIA CHMOCOO MX peHIeHHs C YYETOM IMOJy4YeHHs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOuiero oOpa3oBaHMs BKIIOYAIOT ClelUpUYEcKue
U1 y4eOHOTOo npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUS, YMEHUS U CIOCOOBI 1eHCTBUM
10 OCBOEHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEIbHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalUsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XuMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJICTABICHB MO TOJaM
U3YYEHUS.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMHSD OTPa)KaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHaJIbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE M 3HAYECHUHU



XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJULIMHBI, CO3JJaHUM HOBBIX MaTEPUATIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUHU PaAlMOHAIBHOTO MPUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKHUH DIEMEHT, aToM, SApO aToMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30Y)XIIEHHOE COCTOSIHMSI aTOMa, TUOpHUIu3aIus aTOMHBIX OpOWTajei, WOH,
MOJIEKYJIa, BAJICHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAas, MeTaJUIMYeCKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIMTHI,
HERJIEKTPOJIUTHI, D3JIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMHUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU TUCCOLMAIUHU, TEePUOIUIECKUIM
3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKale B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJCTABJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJSIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BXKHEHINMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M NMPAKTHUCCKOU
JNEATCIIbHOCTH  YeJIOBEKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUMN: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSTHH,
YCTAHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
ONMCAaHUKM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI) CHUMBOJIMKY JIJIS
cocTaBlieHHs (OopMyJ  BEHIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIIHH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE HA3BaHUS OTACIBHBIX
BCIIICCTB;



c(hOpMHUPOBAHHOCTh YMEHHS ONPEENATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAUHEHUSX, BUJI XMMUYECKON CBS3M (KOBAJECHTHAs,
VWOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPHUCTAUIMYECKON PpEETKA
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOM PpEHIETKH, OOMEHHBIH WU
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIGHTHOU CBA3H;

c(hOPMUPOBAHHOCTh ~ YMEHUH:  KJIACCU(PUIUPOBATh:  HEOPraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIIEHHSI BJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3aropa |
JPYTHe); CAMOCTOSTEIbHO BHIOUPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOANUECKOro 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«IHEPTeTUYECKUE YPOBHUY», «IHEPreTUYECKUE MOTYPOBHH», «S-, p-, d-aTOMHBIE
opOUTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeqMHeHMd 1o Tnepuogam U rpynmam  I[lepumoamyeckount cucremsr J[. U
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

cOpMHUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJACCOB,  MOJATBEPKIATH
CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(OpPMUPOBAHHOCTh ~YMEHHUSI PACKPbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
TUX pPEAKUUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKPAIllIEHHBIX  MOHHBIX  YpaBHEHWH;  peakuui  TUAPOJIM3A;  PEAKIUHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUICKCOB ITUHKA U aJTFOMUHHS ),

c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPIETHUYECKHX XapPAKTEPUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTM XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI TIO]1 BIMSIHUEM
BHEIIHUX Bo3AeicTBui (mpuHumn Jle [larense);



c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOle Hay4dHble MPUHIUIB XUMHYECKUX TPOU3BOJCTB; I1€71€CO000pa3HOCTh
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILLIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAaHUH O METOJaX Hay4YHOTrO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOIIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbI U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U 10 OOBSICHEHHS XHMHUYECKUX SBJICHHMHM, HUMEIOIIUX MECTO B MPUPOJE,
NPAKTHUUECKOH EATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBJISITH B3AaUMOCBSI3b XUMHUYECKUX 3HAHUUA C
HNOHATUSIMUA U TPEJICTABICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1ee 0CO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHATUN «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIICHTPAIHSY;
Macchl BEIECTBA WM 00BbEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(pdekTa
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel pacCTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOJA MPOAYKTa peakIuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO TUIAHUPOBAaTh U MPOBOAMUTH
XUMHYECKUH  SKCIEpUMEHT  (TpOBEJCHHME  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKJIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONpPEACIICHUE
Cpenbl PAacTBOPOB BEUIECTB C IMOMONIbIO HWHIAMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKUuu, pelieHHe
DKCIIEPUMEHTANLHBIX 3a7a4 1o Temam «Metammey u  «Hemeramns»y) ¢
coOII0ICHUEM TpaBuJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMHU M JIaOOpaTOPHBIM
obopynoBaHueM, (QopMynIHpOBaTh 1€Jb HUCCICAOBaHUSA, MPEACTABIAThH B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOMIOAATH MpaBuia MOJIb30BAHHUS XUMUYECKON
nocyiol M JabopaTopHBIM 00OpyAOBaHHEM, OOpallleHUs C BeEIIeCTBAaMH B
COOTBETCTBUM C HHCTPYKUUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XWMHUYECKHX
OMBITOB, HKOJOTHYECKU LIEeJIeCO00pa3HOTrO TMOBEJAEHUs B OBITY W TPYAOBOU
JESTEIIbHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbsl, OKPYKAIOIIEH MPUPOTHON



Cpenbl W JIOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCUYECKOI0 JIEMCTBUSL HA JKUBBIC OPraHU3MbI OIPEICIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHKUMAas cMbIca noka3arens I1JIK;

c(hOPMUPOBAHHOCTh YMEHMM: OCYIIECTBISATH II€JICHANPABICHHBIM TTOUCK
XUMHUYECKON MH(POpMAIIMHU B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-Hay4YHasl
JAUTEepaTypa, CpelcTBa MaccoBoi uHpopMaluu, UHTEpHET U ApyTue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.






11 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
. Bbubnmuoreka [JOK
Crtpoenue atoma. [lepuognyeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 9 0 0
M Bubmmorexa POIII
anemeHToB /1. 1. Menaeneena htps//resh.edu.ru
Bbu6nmuoreka [JOK
Crtpoenue BemniecTBa. MHOrooOpasue https://m.edsoo.ru
1.2 11 1 0
BEIECTB bubanorexa POII
https://resh.edu.ru
Bbu6nmuoreka [JOK
1.3 XuMHYECKHE pEAKIIUN 19 1 3 hitps://m.edsoo.ru
’ peakt Bubmmorexa POIII
https://resh.edu.ru
Nroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
71 HeMeTaiiL 31 1 3 https://m.edsoo.ru
’ Bubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
2.2 Meran 23 1 2
TAUIH bubnuorexa POII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
bubmuorexa [JOK
31 MeToapl MO3HAHUS B XUMUH. XUMHUS U 2 https://m.edsoo.ru
’ JKU3Hb Bubnuorexa POIII
https://resh.edu.ru
Hroro no pazgeny 8
Pasznea 4. IIpodopuentanus
bubmuorexa [JOK
https://m.edsoo.ru
4.1 VYpok- 1
POK-TpoGopeHTALIHH bubnuorexa POIII
https://resh.edu.ru
Hroro 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/







11 KJIACC

KoanuecTBO 4acoB

Ne Tema ypoka Kontpoabnbsie IIpakTnueckue
n/n Bcero
padoThI padoTsbI

1 AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUM 351eMeHT. M30Tomnbl 1

2 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC UHCIIa 1

3 Krnaccudukanus XuMIHYeCKHX dJIEMEHTOB (S-, p-, d-, f-3memeHTsI) 1

4 Pacnipenenenue 371eKTpOHOB 1O ATOMHBIM OpOUTAIISIM 1

5 DNeKTpOHHBIE KOH(UTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM |
COCTOSIHUH

6 DneKTpOHHBIC KOHPUTYpAITUA HOHOB. DJIEKTPOOTPHUIIATETHHOCTD 1

7 IIepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB /1. 1
N. MenaeneeBa, CBsI3b C COBPEMEHHOM TEOPHUEN CTPOCHUSI aTOMOB

2 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX |
HMMH MPOCTBIX U CIIOKHBIX BELIECTB MO Ipynnam 1 nepuoam

9 CucreMaruzanys 1 0000IeHNE 3HAHUH 110 TEME 1

10 Bunbr xumudeckoii cBsi3u. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U. 1
Bonoponnas cBa3b. MexXMOIIEKYIIIpHBIE B3aUMOIEHCTBUS

1 BasieHTHOCTP 1 BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOU 1
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX COETMHEHUSAX: COCTaB 1 HOMEHKJIaTypa 1

13 BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. THUIIbI |
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA BELIECTB

14 [TonsiTue o nucnepcHbIx cucteMax. [IpeacraBienre 0 KOJUIOMAHBIX PACTBOpax 1

15 WctruHHbBIE pacTBOPHI: HACKIILIEHHBIE U HEHACKIILIEHHBIE, PACTBOPUMOCTD. |
Kpucrannoruaparst




16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUN PACTBOPOB

17 Pemenue 3aga4d ¢ UCNoJIb30BaHUEM MOHITUH ""MaccoBasi 10J19 paCTBOPEHHOTO
BelecTra", "MoJsipHas KOHUEHTpanus"

18 Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB

19 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe
KontponbHas padota mo temam "Ctpoerue atoma. [lepuoandeckuii 3aKoH u

20 [Tepuonnueckas cucrema xumuueckux siaeMentoB J[. . Menpaeneesa",
"Ctpoenue BemecTBa. MHOrooOpa3ue BemecTs"
Knaccugukanus XuMHUecKuX peakiuii B HEOPraHUYeCKOi 1 OpraHnyecKoi

21 XUMHH. 3aKOH COXPAHEHUS MAacCChl BEIECTB; 3aKOH COXPAHEHUS U MPEBpaICHUS
SHEPTHUH NPU XUMUYECKUX PEAKIUAX

22 TennoBble 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXUMHUYECKIE YpaBHEHHUS

7 Brruucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKIIMM U TEPMOXUMHYECKUM
YpaBHEHHUSIM

24 CKOpOoCTh XMMHUYECKOH peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB.
Karanu3 u karaiu3atopsl

25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu

26 [TpakTrueckas padota Ne 1 mo teme "Bnusane pa3nuyHbiX (pakTOpoB Ha
CKOpPOCTh XUMHYECKOW peakuu"

27 OOpartuMbie U HEOOpaTUMBIE peakui. XUMUYECKOE paBHOBECHE

)3 [TpakTrueckas padota Ne 2 o Teme "BnusHre pa3nuyHbIX (DaKTOpoOB Ha
MOJI0)KEHUE XUMHUYECKOTO PaBHOBECHUSA"

79 DnexTponuTuyeckas auccoruanus. CUibHbIE U caa0bie 31eKTponuThl. CTeTeHb
U CCOLIMAlUU

30 HNonnoe npousseaenue Boasl. Cpena BoJAHBIX pacTBOpPoB. Bogopoanblit
nokazatens (pH) pactBopa

31 I'maponus coneil. Peakiuu, npoTekaromuye B pacTBOpax 3JIEKTPOJIUTOB




[TpakTuueckast pabota Ne 3 mo Teme "XUMHYECKHE PEaKIIUU B paCTBOPAX

32 " 1
ANEKTPOJIUTOB

3 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC peakiuy. BaxkHene okuciuTeau u 1
BOCCTAHOBUTEHU

34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO-MOHHOT0) Oananca 1

35 DNEeKTPOIN3 PAaCTBOPOB U PaCIIaBOB BELLIECTB 1

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

37 Pemrenune 3ana4 pa3sianyHbIX TUIIOB 1

38 Cucremaru3zanusi 1 00001IeHUE 3HAHUM 110 TeMe " XUMUYECKHEe peakinn" 1

39 KonrtponbHas pabora o Teme "XuMuueckue peakuuu" 1
[Tonoxxenne HemeTauioB B [lepuoanyueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.

40 W. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3HUECKHE CBOMCTBA 1
HEMETAJJIOB

41 AnoTponusi HEMETAUIOB (Ha IpUMeEpPe KUCIOpoia, cepbl, hochopa u yriiepoaa) 1

42 Bonopon: monmydenue, pusndeckue u XUMHUIeCKHe cBoicTBa. [ uapuapt 1

43 ["anorensl: HaxOXAEHHE B IPUPOAE, CIOCOOBI OMYyUYEHUS, PUINUECKUE U |
XUMHUYECKHE CBOMCTBA

44 lManorenoBonopoasl. BaxxHenre KucaopoacoaepKaliue CoeIMHEHN 1
raJloreHoB

45 JlabGopaTopHblie 1 MPOMBIIIIECHHBIE CITIOCOOBI TTOTYUYEHUS TaJOTECHOB. |
[IpuMmeHneHne raJoreHoB U UX COEAMHEHUN

46 [TpakTrueckas padota Ne 4. PereHue sKCriepuMeHTAIBHBIX 3a/1a4 TI0 TEME 1
"T"anorensr"

47 Kucnopoa: nabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI OTYYECHHUs, PU3UIECKUE |
U xuMu4deckue cBoiicta. O30H. [I[puMeneHnne Kucaopoia u 030Ha

48 Oxcuapl U NEPOKCUIBI 1

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1




Cepa: HaXOXJEHHUE B MPUPOJIE, CIIOCOOBI OTyUeHUsI, PU3NISCKUE K XUMUICCKHE

50 .
CBOICTBa

51 CepoBonopo, CyiabhuIbl

5 Kucnoponconepxkarmue coenuaenus cepbl. OCOOEHHOCTH CBONCTB CEPHOM
KHCIIOTBI

53 [TpakTruyeckas pabora Ne 5. Pemenue skcriepuMEHTaIbHBIX 33/1a4 10 TeMe
"Cepa u e€ coenuHeHus"

54 A3OT: HaXOXJIeHUE B IIPUPO/JIE, CIIOCOOBI MOIyUYeHUS, (PU3NUECKHE U XUMUYECKUE
CBOMCTBAa. AMMUAK, HUTPUJIbI

55 Kucnoponcoaepxkaniue coenuaenns azora. OCOOEHHOCTH CBOMCTB a30THOM
KHCIIOTBI

56 [IpumeHeHHe a30Ta ¥ €ro COeAMHEHUI. A30THbIE y10OpeHus

57 docdop: HaXOXKIEHUE B MPUPOJIC, CITOCOOBI MOTyUeHUsI, PU3NUECKHE U
xumudeckue cBorictBa. @ochunasl u pochun

58 Oxcunst hocdopa, pochopcoaepxamue kuciaotbl. Comu pochopHOI KUCTOTHI

59 [Ipumenenue pocdopa u ero coenunennii. Dochopusie ynoOpeHus

60 [TpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaAIBHBIX 33/1a4 TI0 TEME
"A30T 1 pocdop u ux coequHeHUA"

61 Yrnepon: H&XO)K{[GHI/IG B IIPHUPOJIC, AITIOTPOITHBIE MOAU(PUKAIINHN; GUZUUECKUE U
XUMHYECKHE CBOICTBA, IPUMECHECHHE

62 Oxkcun yrinepona(Il), okcun yraepona(IV), yronpHast kKucioTa v €€ Comu

63 Pemenue 3anay pa3nu4HbIX TUIIOB

64 Kpemuuii: HaXO}Ii,I[eHI/Ie B IIPUPO/IE, CIIOCOOBI MOTyUYeHHUs, (pU3nUecKue u
XUMHYECKHE CBOMCTBA

65 Oxkcua kpemaus(IV), kpeMHHEBasT KHCIIOTA, CHITUKATHI

66 [Tpumenenne kpeMHUs U ero coeuHeHn. CTEKI0, ero MoTyYeHUE, BUIbI

CTCKJIa




67 Pemrenune 3ana4 pa3jan4HbIX TUIIOB 1
68 CucreMmaruzanuys 1 0000menne 3uauuii mo reme "Hemerauisr” 1
69 Konrponsnas padora no reme "Hemerasisr" 1
70 AHanu3 pe3yJabTaToB KOHTPOJIBHOW PabOThI, KOPPEKIIHS OIIHNO0K 1
71 [Tonoxenne Meramios B [lepuoauyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB. 1
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK aTOMOB METAJJIOB
7 OO6mme ¢pusznyeckue cBoiicTBa MeTaioB. [IpuMeHeHne METaIOB B OBITY U 1
TEXHHUKE
73 CnnaBel MeTaiioB. Koppo3ust meTasnioB 1
74 Pemrenune 3ana4 pa3sianyHbIX TUIIOB 1
75 DNEeKTPOXUMHUYECKUH Psil HAMPsDKeHU MeTaiioB. O01ue crocoObl MOTydeHHs |
METAJIJIOB
O6mr1as xapaktepuctuka MeTaiioB [A-rpynmsl [Teproaundeckoit cCHCTEMBI
76 XUMUYECKUX AJIeMEHTOB. Hatpuii u kanuii: nmonyueHue, Gu3ndeckue u 1
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHUN
O6m1as xapakrepucTtrka Metaiio [IA-rpynmns! [lepuonudeckoil cuctembl
77 XUMUYECKUX AJIEMEHTOB. Maruuii U KaJblUi: MMoaydeHne, GU3nIecKkue u 1
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECIUHEHUN
78 JKécTkOoCTh BOJIBI U CITOCOOBI €€ YCTpaHeHUs 1
79 ATIOMUHUI: TIONTy4YeHHE, PU3NIECKUE M XUMHUECKUE CBOMCTBA, IPUMEHEHUE 1
20 AMpoTepHbIe CBOMCTBAa OKCHJIA M THIPOKCUIA AITFOMUHUS, THAPOKCOKOMILIEKCHI |
AIIOMHUHMS, UX IPUMEHEHUE
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1
22 [TpakTruyeckas pabora Ne 7. PemeHue skcriepuMEHTaIbHBIX 33/1a4 10 TeMe 1
"Metamibl I1aBHBIX noArpynim"
23 OOm1ast xapakTepuCTHKa METaJUIOB OO0YHBIX oArpymi (Bb-rpymm) 1

[Teproanueckoi CUCTEMBI XUMUYECKHUX 2JIEMEHTOB




84 PusnuecKue ¥ XUMUYECKUE CBOMCTBA XpOMa U €r0 COCIMHEHUH, UX IPUMEHEHUE 1

25 Baxneiimme coequnenus Maprasuna. [lepManranar kajius, €ro OKUCIUTEIbHbIE |
CBOICTBA

26 du3nYecKre U XMMHUYECKHE CBOMCTBA kKeJe3a U ero coequneHui. [lonydyenue u 1
IIPUMEHEHHE CILJIABOB XKele3a

87 @u3nuecKue U XUMUYECKUE CBOMCTBA MEAU U €€ COCAUHEHUN, UX IPUMEHEHUE 1

28 dusndyeckre ¥ XUMUUECKHE CBOMCTBA [IUHKA U €T0 COSAMHCHUM, UX 1
MpUMEHEHHE. [ NIPOKCOKOMITIIEKCHI IIUHKA

29 [TpakTuueckas pabota Ne 8. PemeHne skcriepuMeHTABHBIX 337124 10 TeMe |
"MeTasibl TOOOYHBIX TOATPYTI"

90 Pemenue 3anay pa3nu4HbIX TUIIOB 1

91 O06o001eHre u cucTeMaTU3aIys U3y9YeHHOro MaTepuaia mo reme "Metamibr" 1

92 Konrtponsnas padora no reme "Mertasibr" 1

93 AHanu3 pe3yJbTaTOB KOHTPOJIBLHON PabOThI, KOPPEKIIUS OITHOOK 1

94 Ponb xuMum B obecrieueHNH yCTOHUMBOTO pa3BUTHA YenoBeyecTBa. [loHsATHE O 1
Hay4YHBIX METO/IaX UCCJIEIOBAHMS BEIIECTB

95 Hayunble mpuHIKIIBI OpraHU3alui XUMAYECKOTO MPOU3BOJICTBA. 1
[TpoMbIeHHbIe CIOCOOBI TOTYYEHUS BAXKHEUIITUX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEeAbl U €r0 MOCIEACTBUS 1

97 XuUMHUs ¥ 310pOBbE YENOBeEKA. JIEKapCTBEHHBIE CPEACTBA 1

98 Xumus . Pons XxuMun B 00ecrieueHny NUIEBON 0€30I1aCHOCTH 1

99 Kocmernueckue u napgromepHsie cpeacTBa. beitoBas xumus 1
XWMUA B CTPOUTENHCTBE. BaxkHelire CTpOUTENbHbBIE U KOHCTPYKITMOHHBIE

100 Marepuaibl. XUMHUS B CEIbCKOM X0351cTBE. OpraHnuecKrue 1 MUHEPAJIbHbBIE 1
ynoOpeHus

101 CucreMmaruzanys 1 0000IeHNE 3HAHUH 110 TEME 1

102 VYpok- npodopueHTanus 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xknacc/ I'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., JIEBkun

A.H., AkninonepHoe o6mectBo «M3narensctBo «IIpocBeiienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
[Toypounsie pa3zpabotku mo xumun. 10 kacc. "B moMonip mkoasHOMY
yuutento". K yuebnukam O.C. 'abpuensna, I'. E. Pynsutuca ,Iloypounsie

pa3paboTku no xumuu. 10 kmacc. "B nmomomnib mkonpHOMY yuutemnio". K

yueonuky O. C. I'abpuensna. ®I'OC

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-
metodicheskoe-posobie/

https://ege.sdamgia.ru/

https://math.reshuolymp.ru/about






