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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit ®enepannmn», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS
benepaabHOI oOpazoBaTeIbHON IpOTrpaMMBbl CpeaHero o011ero
oo6pazoBanusi(POII COO), npeacraBieHHbIX B DenepaibHOM TOCyAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
ydeOHOro mnpeaMera «XUMHs» B o0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
Genepanyy, peanu3yOIIUX OCHOBHBbIE 00pa3oBaTelbHbIE MPOTPAMMBbI, U
OCHOBHBIX ToNOkeHU «CTparernn pa3BuTus BocnuTaHus B Poccuiickoin
deneparun Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHUs Ha YpPOBHE YIIyOJEHHOTO H3y4YeHHUS 3aHUMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAYy4yHOTO oOpa3oBanus ydammuxcs 10-11 kmaccos.
W3yuenue mpeamera, peald3dyemMoe B YCIOBUSIX JIU(PHEpeHIIMPOBAHHOIO,
npodUILHOTO OO0y4YeHMs, NPHU3BAaHO OOECIEeUUTh O00IIc00pa3oBaTEIBLHYI0 U
OOIIEKYJBTYPHYIO TOJTOTOBKY BBIMYCKHMKOB IIKOJbI, HEOOXOIUMYIO ISt
alanTaluy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HHU B COLUYME, a TaKXKe JJIs
POJIOJDKEHUS O0y4YeHUsI B OpraHu3auusx npodeccuoHaabHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SBJISIETCS] OJJTHON M3 TPUOPUTETHBIX AUCIUTUIMH.

B nporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XUMHUSD» MOTy4yaeT
NOJpOOHYI0  MHTEpPIPETAalri0 B  COOTBETCTBUUM C  OCHOBOMOJIATralOIIUMU
nonoxkeHussiMu PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COAep KaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBHUETENHLCTBOM TOMY SIBJSIIOTCS CJEAYIOIIME BBIMOJHSAEMBIE MPOTPaMMOM 110
XUMHUH (PYHKIHU:

e UH(POPMALMOHHO-METOUYECKAs, peaau3alusi KOTOpOoH oOecreynBaeT
MOJly4YeHUE NPEJCTaBICHUS O LEsIX, COAEp)KaHWU, OOIIeill cTpareruu
00y4eHHs1, BOCIIMTAHUS U PAa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEIMETA,
M3Yy4aeMoOro B paMKax KOHKPETHOTO Npoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOLILIAs, KOTOpast pe1ycMaTpUBaeT
ONpeleeHUe: NPHUHIMUIOB CTPYKTYPUPOBAaHHUS M IOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0JI0B K (DOPMHUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKM OOpa3oBaTeNbHBIX JIOCTHKEHUN OOydarommxcs B
pamMKax MTOTOBOHl arrectaud B (OpME €IUHOr0 TOCYyAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[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 MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX 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 ~ PE3YJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUI  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

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

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriyONE€HHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oO0IIero oodpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOIO HW3Y4YEHHUsI HaNpaBieH Ha peanu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTAaloM  MOJIYYEHHS  XUMHYECKOTO
oOpa3oBaHMsl B paMKax M3yuYeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYyYHbIX U
XUMHYECKHUX JUCHUHUIUIMH B By3aX U OpraHU3aIUsIX CpelHero npodecCHOHaIbLHOTO
oOpazoBanus. B 3Tolt CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPHUEHTHUPOBAHO
NPEeUMYILIECTBEHHO Ha pacUIMpeHue U  YIrIyOJIeHHE TEOpEeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMPeAenEHHbIN TPOodub
oOyueHusi, B TOM YHUCIIE C TIEPCIEKTUBON MOCIEAYIOLIEr0 NOMYyUYEHUSI XUMUYECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmiIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEILHON MPOrpaMMbl  CpeaHero o0O0Iero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelleHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
0000OMIEHHBIX  CTIOCOOOB  JIESATENIBHOCTH, WMEIONUX  MEKIUCIUILUTMHAPHBIN,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeamMeTa «XUMHUs» Ha YPOBHE YIIyOJIEHHOTO H3y4eHHs
ABIIAIOTCS  yrayOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMi COJEP)KaHMUSI 3TUX KYpCOB B IporpamMme IO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEW U3yueHUs peaMETa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUK U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpOBHIO M3Yy4EeHHs MpeAMeTa. JTa CUCTEeMa
3HAaHUN TIOJydaeT ONpenesiEHHOE TEOPETUUYECKOE JIOMOJHEHHUE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTh CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YEHHs IMpeaMera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX W CBOMCTBaX MX COCIMHEHMI Ha OCHOBE PACUIMPEHUs] U yriayOleHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUsl PEAKIM, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMHUUECKONW KUHETUKU
U TepMOJIMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CHUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasWpyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHHS DHEPTETHUECKUX U3MEHEHHI TipH €€ 00pa3oBaHUU U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. 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
yTITyOJIEHHOTO YPOBHS U3YUYEHUS IS KJIACCOB ONpeaeaéHHOro npodus (TJ1aBHbIM
o0pa3zoM Ha HX CTPYKTypy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HauYeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana no oomei xumuu. Ilpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyaeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMs, OOUTHOCTh 3aKOHOB UM TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIEKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPaHEHHUS



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

B TO xe BpeMsa B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduiist 60BN yaeIbHbIH 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 KOMIIOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbl, 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 mnnane ¢QopmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
oOlIeHayYHBIX METOOB ITO3HAHUS U ONbITA MIPAKTUYECKOT0 NPUMEHEHUS HayYHbIX
3HAaHUW H3y4yeHHE MNpeamera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXKIMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7auell MepBOCTENICHHON 3HAYMMOCTH SIBIsieTCSl (POpMHUpPOBAHHE OCHOB
HAyKH XHUMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemienne
TOM 3aJaud Ha yrayOJa€HHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B o0ecrnedeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreYeHny PalMoOHAIBLHOTO MPHUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJBTYypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHH BEIIECTBA HAa pa3HbBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



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

dbopmupoBaHue y O0yJaroIIXcst OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 11 OOBSICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
IIPOTHO3UPOBAHUSI SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus mpo0JieM, CBSI3aHHBIX C XMMHUEH, TPOTHO3UPOBAHMUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoiM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX [IJII 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
GyHKIMNA TETOCTHON CHCTEMBI CpeIHEro oOmmiero oOpa3oBaHUS MPH HU3YyUYEHUU
npeaMeTa «XuUMHUsD» Ha  yrayOJn€HHOM  yYpOBHE OCOOYI0 — aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LU U 3a7a4H, KaK:

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

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, HHTEJUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MPO(eCcCHOHaIbHON U 00IIECTBEHHOU IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIbTYPHhI, MPUOOPETEHUE OMBITa OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO0111ee YUCI0 YacoB, MPEAYCMOTPEHHBIX IJI U3YUYEHUS XUMHUHM Ha YIIIyOJIEHHOM
YpPOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henenwo), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BaJleHTHbIE BO3MOXHOCTH aToma yIJIepojaa. XUMHUYECKas CBS3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBsI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, JBOMHAs U TpoiHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3ei B MOJIEKyJax
oprannueckux BemiecTB. [loHsitue o cBOOOOHOM panukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COEAMHEHUN. MONeKyIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PAa3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHasd,
ckenmetHasd. M3omepusa. Buabl u3oMepuu: CTPYyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUMN (MHIyKTUBHBIN
U Me30MEepHBIH 3 HEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
(¢yHKIMOHanbHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZIEJIBHBIX MPEACTABUTENECH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHl MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYII
OpPraHNYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) u
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMydyeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKEHOB, SpP*-
rubpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpudeckas (muc-tpaHc-) uzoMmepus. Du3MUeckHe CBOWCTBA AJIKCHOB.
XUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCAUHECHUS, 3aMELIEHUSA B O-IIOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpHU3anuu M okucieHus. [IpaBuno MapkOBHHKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHWHOB, SP-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  NPUCOCIUHEHMS,  JUMEPU3ALMM U
TPpUMEPHU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras Gpopmyia, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30/Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMeIlIeHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIONMIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB cTupodia. [lomumepusanus ctuposna. CrocoObl MOIyYeHHs U
IIPUMEHEHUE apOMATUYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. CrnocooOsl nepepadboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIITY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWENoYnd. B3auMoaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

DKCIepUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWMCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajiusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriiepoga ¥ BOJAOPOJAA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OHTUJIEHA W
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpasllamMu  1lacTMacc, KaydyKOB U PE3HUHbI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorudeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelEIbHBIX
OJIHOATOMHBIX CHUPTOB. BoloOpojHbBIE CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XUMUYECKHE CBOWCTBA: pEAKIHUHM 3aMENICHUs, JAerujpaTallid, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIIOTAMH.
KadecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIuLEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKLMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupThl. [IpencraBienne 0 MeXaHW3ME pEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm denoBeka. C(CrnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (penona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS] — aTIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyna, u3oMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJbJETHJIOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTMAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE abJETUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepus 1 HOMeHKaTypa. PU3ndeckue CBOWCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus dSTepUPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOAOPOJHOIO paguKaa.
OcoOEHHOCTH CBOMCTB MYypaBbMHOM KHUCJIOTHL. [loHSATHE O MPOU3BOJAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmyia, HU30MEpHUS U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakTepucThka yriaeBoaoB. Knaccugukanus yrieBoaoB (MOHO-, 1H-
U rnonMcaxapuiel). MoHocaxapuIpl: IUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUHU C yYaCTUEM CIIMPTOBBIX U AbICTUIHON
IPYIIl, COMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYEHHUE B KU3HEACATEIBHOCTU OpraHusMa. Jlucaxapuisl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIMKME U HEBOCCTAHABIMBAOIINE AUcCaxapuasl. I napoaus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
JIMKOT€H M 1esunosio3a. CTpoeHue MAaKpOMOJEKYJN Kpaxmalia, IVIMKOT€Ha H
Heuono3bl.  PU3WYecKHe CBOWMCTBA Kpaxmalla W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmania: TMIpOJu3, KaueCTBEHHAs peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBa LIEJUTIOJIO3bI: TUIPOJU3, MOJyueHue 3(pupoB 1etoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE 3THJIOBOTO COUPTAa B albJAETH]l HA PacKal€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue cBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), BzaumoneicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTANBHBIX 3a1a4 1o TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI0XHBIE YPUPHDY.

A30TCoaep:KalIe OPraHuYecKue CoeTUHEeHUs.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMmMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] W TpuMeHeHue amudarundeckux amuHOB. [lomydeHue aHunImHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTconepkaliye — opraHuueckue — coenuHeHus’» U «Pacno3HaBaHue
OPTaHUYECKUX COCTUHEHUID.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYJSApHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIDHBIX COSAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEped TanaT). Y TUIU3alus U epepadoTKa MacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TIO0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXO0XJIECHUE
MOJIEKYJISIpHON  (pOpMYJIbI OpPraHMYECKOr0 COETWHEHHS Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIUM WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJTyYeHUs, OMpPEIEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, W3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mose3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX saep. XUMuUdeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudpukaius XuMU4YeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB 1O aTOMHBIM — OPOMTAISIM.
ONeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DIJIEKTPOOTPULIATETBLHOCTb.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEpHOAUYECKOTO 3aKoHA U Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AaKLENTOPHBIN. DHEPrus U IJIMHA CBSA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUM.
[IoHATHE O KOOPAMHALMOHHON XUMHH.

BemecTtBa  MONEKYISpHOTO M HEMOJEKYJSIPHOTO  CTPOEHHMs.  THIIbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHsS KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucranminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX MTPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs W NPEBpALLECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBeCUs. PaKTOPBI, BIUSAIOIIKME HA IIOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautuueckas aucconmanus. CunbHble W clIA0ble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokaszarens (PH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCJIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJEIH
KPUCTAIUIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpeIEIIeHHE
Cpelbl PacTBOPOB C IIOMOINBKD MHAMKATOPOB, W3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucTeMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJTOTPOIUS HEMETAJUIOB (Ha IPUMEPE KUCIOPOJa, CEpPhl,
docdopa u yraeposa).

Bonopon. Ilonydenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIUM C
METallaMM M HEMeTaUlaMd, BOCCTAHOBMUTENIbHBIE CBOMCTBA. [ 'mapuusl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[puMeHeHne rajoreHoB 1 uX COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopona. Ouznyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHWE KHUCIOPOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpupoAe, CIOCOObI MONy4YeHUS, (PU3MUECKHE WU
xumuueckue cBoiictBa. CepoBopopon, cyiabduasl. Oxcupn cepwi(1V), okcun
cepoi(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue ceprl U €€ COeTMHEHN.

A3zor. Haxoxnenue B mpupojie, CrnocoObl MOdyudeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOTydeHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
ya0OpeHwUsI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriaepona(ll), oxcun yraepona(lV), yromeHas kuciora u e
coJId. AKTHUBUPOBaHHBIA yrojib, aacopouus. dysmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BaHHBIX YTIEPOJOM, U €ro
COCIUHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3nuecKue u
xumuueckue coictBa. Oxcua kpemHus(lV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne meTtamioB B [leprnoanveckoi cucTeEMEe XMMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHsSI DJICKTPOHHBIX O00JIOYEK aToMOB MeTamuioB. OOmue
¢dbu3nyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOy YCHUS METaJIOB: TUAPOMETAILTY PTHS, MUPOMETAILTYPIHS,
anekrpometaiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3amuThl OT
KOPPO3HH.

O6mas xapakrepuctuka MeramioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE TPOCTHIX BEIIECTB M UX COCTMHCHHA.

O6mas xapakrepuctuka metamuioB |IA-rpynmner I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKé€cTKkoCcTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.



AOMUHMI: TTOTy4YeHne, (pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OOmiass  xapakTepucTHKa MeTa/uioB 1oOouHblx mnoarpynn  (b-rpymnm)
[leproanyeckor CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomarsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
ruapokcuasl u cou xkene3a(ll) u xenesa(lll). [Tonmydyenue u npumeHeHue xemesa
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
MPUMEHEHUE MEJU U €€ COCAMHEHUN.

[{uuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA ¥ €r0 COCIUHEHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJIOM (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
nie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THUAPOKCUIOB AIOMUHHUS U IIUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertasbl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAyYHbIX METOJAaxX II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyu XUMUYECKOTO0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIMIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYUYCHUS] METAIOB U
CIUTaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30IMacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajibl, KPACKH, CTEKJO, KepaMuKa.
Marepuansl a1 31ekTpoHukd. HaHoTexHomorum.

PacuérHrbie 3amaun.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMM, €CIH OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOIMYECTBA BEIIECTBA) IMPOIYKTa
peaKiuu, €CIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOMKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK W MOHSATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOTIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, O3JEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, €IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kneTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XMMU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYpTrHsi, CTPOUTEIbHBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npeuaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJhTATOB OCBOCHMS NpeIMeTa «XHUMHUsSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyYaronMMHUCS POCCHUMCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4YeHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMu T[IOBEJICHHUS; HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOW W MPAKTUYECKOM AEeSATENbHOCTU
oOyyJaroumxcs B Ipolecce peain3alui 00pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B Mpolecce peanu3aiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

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

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€e Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

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



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

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

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHMMAaHHS LEHHOCTU NPaBWJI HWHAMBHUJIYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acHOr0 MOBEJEHUS B CUTYyaLUsX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJEI0BATENbCKON
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpEeca K MPAKTUUECKOMY U3YUYEHHIO MPOoQeccCuil pa3IuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU L€IeCO00pPa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTMYECKMX Npo0JieM, BIHSHUA
HPKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX Bpel OKPYKAIOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UPOBAaTh HEOJIAronpUsTHBIE HKOJOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3pl MaTEPHAIBHONW KyJbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO 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-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJly4aemble 3HAHUS JJI aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOIMIUXCS JaHHBIX C IIeJIbI0 TOTY4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MerarnpeaMeTHbIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBbI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHBbIE NEeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreunBaroIme dbopmupoBanue GyHKIIMOHATEHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00y4aroUInXcs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUeOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

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

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIAaCCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

yCTaHaBIMBATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAY HM3y9aeMbIMU
SIBJICHUSIMU;

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

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

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

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

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATH OOOCHOBAaHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWH(oOpmanuu (HAy4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

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

npuOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

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

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B XOJI€ TUAJIOTa W/UITH
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
ITOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIITOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICJOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTrO MpoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IYyTEM COTJIACOBAHUS MO3ULIHMMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIE 1eHCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX W HCCIENOBAaTEeIbCKUX 3ajad, BBIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTIyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUpUYECcKUe
U1 y4eOHOTOo npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUBI JACSITEILHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalHsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUuMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJCTABICHB MO TOJaM
U3YYEHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUN MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KYyJIBTYphI
4yeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0Ooyiouka aroma, S-, P-, O-aroMHbIE OpOWTAIU, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTajneil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEphbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIlle OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs
W TpEeBpalleHus DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XMMHUYECKUX SIBIICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUHA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTl, opuentanTsl | u |l pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMUIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (HA IpUMEPE MPOU3BOJICTBA METAHOJIA, MEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIHMl  MOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0OanaHca dTUX peaklui, peakiil HOHHOrOo OOMeHa MyTEéM
COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWYECKHUX BEIIECTB JIsl WILTIOCTPAIIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIWBATh MPUHAICKHOCTh MU3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HomeHkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAHUS I OTIEIHHBIX
MPEACTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOMYOJ, TJIMIICPUH,
ATUJICHTJIMKOMb, (EeHoJ, ¢dopManbAeTul, areTalblerua, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAsI, MAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAs CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JIKWHOB, AapPOMATHUYECKUX VYIJIEBOJOPOJIOB, CHUPTOB, albJAETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEeBOJOB (MOHO-, JH- U TOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COEAUHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M M-CBS3H), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (HeTh, NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD yMEHUs IPUMEHSTh OCHOBHBbIE ornepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMMUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TIOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKA, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYUYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYYEHUE W U3YUYECHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIMUU YIJIEBOJOPOJOB pPA3IMYHBIX KIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAaHUIO OPTaHWYECKUX BEIIECTB) C COOJIOJEHUEM IIPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyUpOBaTh IIENh HWCCICAOBAHHS, MPEACTABIATh B Pa3IudHON (popme
pEe3yJbTAThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa AKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJEHUsI B ObITY U
TPYAOBOM JEATEIBHOCTH B IEISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ YCTOUUYNBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA KUBBIE OPraHU3MBI
onpeneaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTHY U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3yibTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU

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

M30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOWTAIIN, OCHOBHOE U
BO30Y)XKIIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIusi aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHas, WOHHAas, MeTaJUIMYEeCKas, BOJOPOJIHAs),
KpUCTaJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU UCCOLMAIUU, TEePUOIUIECKUIMA
3akoH /.M. MeHeneeBa, 3aK0OH COXpaHEHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX UM  KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMs, 0 XMMHUYECKOM DPaBHOBECHH, 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  IPUHIOHMIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONMCAaHUKM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucteMatnyeckyto HomeHkIaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh ~ yMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKHE PEAKIIUYU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYaCTHIO Karajiu3atopa u
JPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH TSI KiIacCU(PUKAITUH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MeHnneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSTUSI
«QHEPreTUYECKUE YPOBHM», «IHEPTrEeTHUYECKUE MOIYyPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30OYXKAEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coelMHeHMH 1o Tnepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr [J[. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMM BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa MHYTEM COCTABJIICHHS WX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  yPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUH
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO PAaBHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUS HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBJICHUW MPHUPOABI — HAOIIOJEHUE, H3MEPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peabHbI U MBICJICHHBIHN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, WMEIOIMUX MECTO B MPUPOJE,
IPAKTHUUECKOH IEATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYyYHBIX MPEAMETOB MJIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO IUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkiuH, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOAA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OINPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7ad 1o Temam «Metammey u  «Hemerame»y) ¢
coOJII0/IeHHeM MpaBul O€30MacCHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QoOpMyIHpOBaTH 1€Jb HUCCIENOBaHUS, MPEACTABIATh B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpyJOBaHWMEM, OOpaIleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCOO0pa3HOTrO TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpeabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JaUTEepaTypa, CpelicTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
IIpeamer oprannveckoit xumuu. Teopust
1.1 CTp OHGHI/IH op TaHUYECKUX COC I/IHeHI/II\/'II) A.M 8 bubmorexa [JOK
' P P A T https://m.edso00.ru/d69df650
Bbytneposa
Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoasbl
51 IIpenenbHbIe yTIeBOAOPOABI — AJIKAHBI, 5 bu6nuorexa [IOK
' LUKJIOAIKAHBI https://m.edso0.ru/d69df650
59 HenpenenbHbie yrieBogopoOIbl: aJKEeHBI, 14 1 bu6nuoreka [IOK
' QJIKaJIMEHbI, aJTKUHBI https://m.eds00.ru/d69df650
but6mmoreka [IOK
2.3 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 8 https://m.edsoo.ru/d69df650
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJAOB U X 4 bubmmoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmunoreka LIOK
2.5 r 4 1
AIOTEHIPOHIBOAHNE YITEBONOPOAOE https://m.eds00.ru/d69df650
HWroro no pazneny 35
Pasznen 3. Kuciopoacoaepskamnue oprannyeckue coeJuHeHust
bubmunoreka LIOK
3.1 C . O 11 1
FHpTEL FoeHo https://m.eds00.ru/d69df650
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KapOoHunbpHBIE COSTUHEHUS: allbICTHIBI U

Bbubmunoreka LIOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmunoreka LIOK
33 YTIeBOTEL o https://m.eds00.ru/d69df650
Hroro no pasgeny 41
Pasznen 4. A3oTcoaepxainiue OpranHnyecKkue coeuHeHust
bubmunoreka LIOK
41 AMUHBI. AMHMHOKHUCIIOTEL. benku 12 https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
bubmunoreka LIOK
51 BricokoMoneKyIsipHbIe COSTMHEHUS 6 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMma. [lepuonnueckuii 3akoH
Bbu6nuoreka [JOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. 1. MenaeneeBa
19 Crpoenue BemniectBa. MHOrooopasue 11 1 bubanorexka [HOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 KHMIHECKHE peakiiiy 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nea 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
21 Heweranet 31 ! 3 https://m.edsoo.ru/2dd57f24
Bbu6nuoreka [JOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny o4
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. O. C. T'abpuensna, 1. I'. OctpoymoBa u ap. «Yueonuk. Xumus. 10 knacc. YrmyOon€HHbIN
ypoBeHb», U3aarenbctBo «IIpocsemenuey, 2024,
2. O. C. I'abpuensna, 1. I'. OctpoymoBa u ap. «YaeOHuk. Xumus. 11 kmacc. YrmyOnéHHbIN

ypoBeHb», U3narennctBo «IIpocBemenuey, 2024.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. 10-11 kmaccel. YTimy0OneHHbIH ypoBeHb. MeToandeckoe mocobue. 2024,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. https://rosuchebnik.ru
2. https://myschool.edu.ru
3. https://resh.edu.ru

4. https://edsoo.ru






