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INOACHUTEJIbBHASA 3AIINCKA

Paboyast nporpamMma 1o XuMHM Ha yPOBEHb CPEIHETO 00111er0 00pa30BaHus Uil 00yYaromuXxcs
10-11-x kaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®depepanpHOro 3aK0Ha OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanun»;

o mpukaza MunmnpocemnieHus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHNUN PeaepaTbHOrO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHApTa CPETHETO OOIIEro 00pa30BaHUAY;

e mnpukaza Munnpocsenienus ot 23.11.22 Ne 1014 «OG6 yTBepxkaeHnH peaeparbHOn
o0pa30BaTeNbHOM MPOrPaMMBI CPETHET0 O0IIET0 00pa30BaHUNY;

e mnpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHU3alK U OCYIIECTBICHUS 00pa30BaTEeIbHOM AEATEILHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIBLHBIM MPOTPaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOTO OOIIETo U CPEAHEro 001ero o0pa3oBaHus»;

o CII 2.4.3648-20 «CaHuTapHO-3MUAEMUOJIOTHYECKHE TPEOOBAHUS K OpraHU3alusiIM
BOCIIUTAHMS U 0OyYEHUs, OTJbIXA U 030POBJICHUS JIETeH U MOJIOJCKI,
YTBEPKICHHBIX II0CTAHOBJICHUEM ITIABHOI'O CAHUTAPHOTO Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBHI U TPEOOBAHUS K 00ECTICUCHUIO
0e30macHOCTH U (1) 6€3BPETHOCTH JIJIsl YeTIOBEKa (DAKTOPOB CPEIbl OOMTAHUS»,
YTBEPKICHHBIX TOCTAHOBIICHUEM TJIABHOTO CAaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO IUTaHa OCHOBHOTO OOIIETO 00pa30BaHusl, yTBEPKICHHOTO TPUKA30M
mupexkropa MAOY COII Ne 47 ot _30.08 Ne _1_ «O0 yTBEp>KI€HUH OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs»;

e (enepanpHOI paboueit MpOrpaMMbl IO yI€OHOMY MPEAMETY « XUMHUS)

Pabouas nporpamma opueHTUpOBaHa Ha II€JIEBbIE IPHOPUTETHI, CHOPMYITHPOBAHHBIE B

dbenepanpHOl paboueii mporpaMMe BOCIIUTAHUS U B paboueli mporpamme Bocriutanus MAQOY
COLI Ne 47.

XUMHSL KaK 3JEMEHT CUCTEMBbl €CTECTBEHHBIX HayK MIpaeT 0coOyl pojb B
COBPEMEHHOW LUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B ()OPMHUPOBAHKE PALMOHAIBHOTO HAy4YHOTO MBIIICHUS,
B CO3JJaHUE LIEJOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE
IOPUPOJIbI U YEJNOBEKa, KOTOpoe (POPMHUPYETCS B XMMUM Ha OCHOBE NOHMMAHHUSA
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM yCIOBUEM YCIIELIIHOTO
TpyJa M KHU3HU KaXaoro ujeHa oOmectBa. COBpeMEHHas XHMMHA KaK Hayka
CO3MJaTeNIbHas, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBJIeHAa HA pPEUICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOIO Ppa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 370POBbSL.

B coorBercTBUM C OOmMMM LEIIMH U NPUHIMIAMH CPEOHETO OOLIEro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIH YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY



oOydJamuxcs, HEOOXOIMMYI0 UM i1 BBIPA0OTKH MHPOBO33PEHUYECKHX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

OCHOBY MOAXOMOB K pa3pabOTKe MpOrpamMmbl MO XHUMHUHU, K ONPEAEIICHUIO
oO1wieil crparerun 00y4eHMsl, BOCIMTAHNS U Pa3BUTHUs 00YyYAIOIUXCS CPEACTBAMHU
yaebHoro npeamera «Xumus» ans 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHuenryaibHble nonoxkeHnss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4deHHss M TpeOOBaHUI K YPOBHIO MOJITOTOBKU
BBIITY CKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [10JIy4aeMOoe BBIITy CKHUKAMHU
0011e00pa3oBaTeIbHON  OpTraHW3aIluy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCcTH. OHO CIY)KUT 3aBEpIIAIOLIMM JTAalOM pealu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YelloBEeKa, a TakKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3M0pPOBBI0O M TpUpPOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
00y4awIuXxcsl Ha YPOBHE CPEIHEro oOuiero ooOpa3zoBaHMs CpPEICTBAMHU yU4E€OHOIO
npeaMera «XHMHsD), COIEpKAHUE M IIOCTPOCHHE KOTOPOTO OIPEIEICHbl B
nporpaMMe Mo XUMHUHM C Y4ETOM CHEIM(PHUKKA HAyKHM XUMUHU, €€ 3HAuYeHUs B
NO3HAHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOLIECTBa, a TaKXKe C YYETOM
o0UMX uened M MPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero obero oopazoBanus B Poccuiickori denepanuu.

CocTaBndmUMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas W HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHU (C BKIFOYEHHUEM 3HAHUU W3 OOIIeH XUMHUH) U
opranndyeckon xumuu. GOpMUPOBAHUE JAHHOM CUCTEMBI 3HAHUN NPU U3YyYECHUHU
npeaMera 00ecrnevYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOroooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUHI, 3aKOHOB U TEOPUI XUMUHU.

Crtpyktypa copepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHA» CcQOpMHpOBaHA B IPOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOI'O MOJXOJa K U3Yy4YEHHIO Y4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIEIEHHBIX
TEOPETHUYECKHX YpOBHSAX. Tak, B Kypce OpraHMY4eCKOM XHMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKHUX
COCIMHEHMM, a TaKKe€ Ha YpPOBHE CTEPCOXMMUYECKHX M DIJIEKTPOHHBIX
IOpEICTaBICHUA O CTpoeHMH BemecTB. CBefeHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHUECKU



aKTMBHBIX COCOUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJy4YarOT pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHUs MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOH pEaKlnu.

ITon HOBBIM yrjOM 3peHus B IHpeaMeTe «Xumus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HAaThb 3HAUYECHUE
NEPUOANUYECKOTO 3aKOHA € OOLIETEOPETUYECKUX M METOA0JIOIMUECKHUX MO3ULIMM,
rIyoXXe TMOHATh HCTOPUYECKOE HW3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObACHSIOMIEH U MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpoTeKaHus jomonHserca B kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJACPKaHMs, HMEIOUUMH KYJIbTYPOJOTUYECKHUI W TPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHHUIO B3aWMOCBSI3U XHMHH C
IpYTMMHM HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESTEIIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHHUSI K IPOLIECCY
TBOPYECTBA B O0JIACTM TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0JieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JJIsl TONOJHEHWS 3HaHWM, pEIIEHUS HHTEUIEKTYalbHbIX U
AKCIEPUMEHTAIbHBIX MCCIEA0BAaTENbCKUX 3a/1a4. B 1enom copepxkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYEHHUS OPHEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHMMAaHUS
¢unocodckux uieH, TaKUX KakK: MaTepUalbHOE E€AMHCTBO HEOPraHUYECKOro M
OpPraHMYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BELIECTB HX COCTaBOM H
CTpOEHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBIECHUN MyTEM OSKCIEpUMEHTa U
pellieHusi MPOTUBOPEUMH MEXKAYy HOBBIMU (akTaMH UM  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke NpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUSI HOBBIX
TEXHOJIOIMIM U MaTEpUaJIOB.

B nmnnane pemeHus 3amad BOCHUTAHMS, pPa3BUTUS U COLHUANIHU3AIMH
00y4JamuXcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHHUIO
COJIEp)KaHUs M IOCTPOCHUS HpeaMeTa IpeaycMaTpuBalOT  (OpPMUPOBAHME
YHHUBEpPCAJIbHBIX Y4YEOHBIX JAEUCTBUH, HUMEOUMX 0a30BO€ 3HAYEHHE JUIA
pa3IMYHBIX BHUJOB JEATENBHOCTH: pELIEHUS MpoOseM, IOMCKa, aHaiu3a MU
00paboTku nH(popManru, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON



U HCCIEN0BATENBCKON AEATEIbHOCTH, 3aHHMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUMU.

B npaktuke mnpemomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHEro 00111ero 00pa3oBaHusl, NPy ONPEACIICHUN
COAEPKATEIBHOM XapaKTEPUCTUKHU LEJNE HU3y4eHUs MpeIMeTa HanpaBJICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHYECKON HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIENIeW H3y4YeHUs
peaMeETa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4YEHHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisroTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KaK BaKHEUIEH
COCTaBJIIOLIEN €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOEHHUE SI3bIKa HAYKH, YCBOGHHE M MOHMMAHHUE CYHIIHOCTU IOCTYHHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaAKIMi, HEOOXOAMMBIX [JIsi MPUOOpeTeHus
YMEHHUM OpPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHHUH U CIIOCOOOB I€ATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO HSKCIEpUMEHTa, COOJIOJEHUEM  MPaBHI
0€301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsany ¢ atuMm, conepkaTenbHas XapaKTEepUCTHKA LIEJIeW U 3a1a4 U3YUYCHUS
IpeIMETa B IPOrpaMMe M0 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCs  MPEAroYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOy4yeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alviy, BIAJCIOIErO He
HAaO0OpOM 3HaHUH, a (YHKIUMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS] 3HAHUU M NPUMEHEHUS MX B PEAIbHOM KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ sTM 1npu W3ydeHHM MpeaMera «XuMHUsS» JTOMHUHUPYIOLIEE
3Ha4YE€HHE MPUOOPETAIOT TaKKE LIeJIU U 33]1a4M, KaK:

amanrtanusi 00yJaronmxcs K yCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  UHTEIJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX



pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYaIOIIUXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: pPElIeHHs MpobJieM, MOoUcKa, aHajau3a U 00padoTKu MHGOpMaIH,
HEOOXOJUMBIX I NPUOOPETEHHsI OMbITa JAEATENbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B I[IO3HAHMM XHWMHH, a TaKXe i1 OLUEHKM C MO3ULHUU
HKOJIOTMYECKON O€30MacHOCTU XapaKTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPraHU3M YeJIOBEKA U IPUPOAHYIO CPELY;

pPa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CHOCOOHOCTEN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHMS IO XMMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MMOTPEOHOCTSIMH, UCIIOIb30BATH
COBpeMeHHbIe MH(GOPMAIIMOHHbIE TEXHOJIOTHH JJI TIOMCKA U aHanu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUK XUMUYECKOTO COJIEPIKAHMS;

(dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOydyaromuxcsi yOeXKIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBIEHHOCTH XUMUH, €€ BaXXKHOM POJM B PEUICHUM TJI00aNbHBIX MpoOsieM
pPaMOHAIIBHOIO MPUPOIONOJIB30BaHUS, TOTIOJHEHUS SHEPIE€THUECKUX PECYPCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAUMOCTH OEpeKHOIro
OTHOILIEHUSI K TPHUPOJIE M CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHHUs ONbITA
UCIIOJIb30BAHUSI TMOJMYUYEHHBIX 3HAHWM Uil TPUHATUS TPaAMOTHBIX pPEIICHUN B
CUTYAIIUIX, CBI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.

B yueOnom mnane cpegHero ooOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeAMETHOU obsactu «EcTecTBeHHO-HAay4YHbIE
IPEIMEThBD.

Tak kak B 6a30BbIi KypCc BXOJSAT TEMbI, TPEOYIOLINE AOMOJIHEHHOTO BPEMEHU
m3yuenuss (B 10 kmacce: Teopuss CTPOEHHMSI OpPraHUYECKUX COEIMHEHHU,
apOMaTUYECKHE COEIUHEHUs, KHUCIOPOJCOAEpKAIUE COEAMHEHMS, 3aJayd Ha
BBIBOJI MOJIEKYJISIpHOM (popMyibl; B 11 Kilacce: cTpoeHHE BEIECTBA, XUMUYECKUE
peaKkiyy, paclIiMpeHne XUMUYECKUX CBOMCTB METAJJIOB U HEMETAIOB) MOITOMY
oOliee 4ncao 4acoB, HEOOXOIMMBIX ISl MU3YyYEHHUS XMMHH, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kimacce — 68 gaca (2
yaca B Hezelno), B 11 kimacce — 68 yaca (2 yac B HEJIEIO).

[IporpaMMa MmO XWUMUM Ha YPOBHE CpEIHEro oOmero o0pa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS



dbenepanpHOl 00pa3oBaTEIBbHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYAAPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenonaBaHus
ydueOHOro mpeamera «XUMHs» B 00Opa3oBaTeNbHBIX opranu3zanusx Poccuiickoii
denepany, peanu3yOMIUX OCHOBHbIE 00pa3oBaTeibHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKeHUM «CTparerun pa3BUTHSL BOCIUTaHMs B Poccuiickoit
denepanun Ha niepuoa 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

Pabouas mporpamMma 1o XMMuM Ha YPOBEHb CPETHETO 00IIEeT0 00pa3oBaHUS IS
oOyyaronuxcs 10-11-x kitaccoB pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMM:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpa3oBaHuu B
Poccniickon @enepannn»;

» mnpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O0 yTBep:xkaeHun
benepaabHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa30oBaHUs;

» mnpuka3za Munnpocemenus ot 18.05.2023 Ne 370 «O0 yTBep:kaeHUN
(denepanbHON 00pa30BaTENBLHOM POrpaMMbl OCHOBHOT'O OOILIEr0
o0pa3oBaHUs;

« npukaza Munnpocenienus ot 22.03.2021 Ne 115 «O0 yTBepx)aeHUU
[Topsiaka opraHu3anuu U OCYILLECTBIECHNU 00pa30BaTENbHON
JESTEIbHOCTH 10 OCHOBHBIM 001I1€00pa30BaTEIbHBIM IPOrpaMMaM —
o0Opa3oBaTeNbHBIM NIPOTrPAMMaM HA4aJIbHOTO OOIIETr0, OCHOBHOT'O OOIIETO
U CpeIHEro o0I1Iero 0opa3oBaHus;

o CII2.4.3648-20 «CanutapHO-3MHUIEMUOIOTUIECKUE TPEOOBAHNUS K
OpraHMU3aIisIM BOCIIUTAHUS U 00yUYEHHsI, OT/IbIXA U 03/I0POBIICHUS JIeTeH U
MOJIO/IEKUY, YTBEPKACHHBIX TOCTAHOBJICHUEM IJIaBHOT'O CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennueckre HOPMaTUBBI U TPEOOBAHUS K
o0ecrnievyeHnto 0€30MacHOCTH U (MiK) Oe3BPeTHOCTH ISl YeIOBEKa
($akTOpoB Cpeibl OOUTAHUA», YTBEPKIEHHBIX TIOCTAHOBIECHUEM ITIABHOTO
canuTtapHoro Bpaya oT 28.01.2021 Ne 2;

¢ KOHIIENIMHU IIPENoJaBaHus PyCCKOro si3blKa U IUTepaTypsl B Poccuiickoil
denepanuy, yTBEpKACHHOHN pacniopskenueM [IpaBurenscTBa oT
09.04.2016 Ne 637-p;

¢ Y4YeOHOrO IUIaHa OCHOBHOTO O0I1Ier0 00pa30BaHus, YTBEPKIAEHHOTO
npuka3om aqupexkropa MAOY COII Ne 47 ot 30.08 Ne 1 «O06
YTBEP>KICHUH OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
oO1rero 06pa3oBaHUsY;

« (enepanpHON paboyeit MPOrpaMMbl IO Y4EOHOMY TIPEAMETY «XUMUSD».



Pabouas nporpamma OpUEHTHPOBaHA Ha EJIeBbIC MPUOPHUTETHI,
chopmynupoBanHbie B (enepanmpbHOW pabodeil mporpamMme BOCIUTAHUS W B
paboueit nporpamme BocnuTanus MAOY COILI Ne 47

Jisa  peanuzanu  MPOTPaMMbl  MCTOJB3YIOTCS  yUYEOHHKH, JOMyLICHHbIE K
UCIIOJIb30BAaHUIO TPH peaju3aliil MMEIOMINX TOCYIapCTBEHHYIO AKKPEAUTALUIO
00pa30BaTeNIbHBIX MPOTPaMM HAa4YaJIbHOI'O OOLIEro, OCHOBHOI'O OOIIET0, CPEIHETO
o0miero o0pa3oBaHMs OPTraHU3ALUSAMH, OCYIIECTBISIONIMMUA 00pa30BaTEIbHYIO
NEeATENbHOCTb, MpUKa3oM Munnpocsemenus oT 21.09.2022 Ne 858:

o «Xumus. 10 kmace» 'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A.
«ITpocsemenue» 2019 r.
o «Xumus. 11 kmace» 'abpuensu O. C., OctpoymoB U. I'., Cnagkos C. A.
«ITpocsemenue» 2020 r.
DNEeKTpOHHBIE 00pa30BaTEIbHbIE PECYPCHI, OMYIIEHHbIE K HCIOJIb30BAHUIO MPU

peanu3aluyd  HMMEIOIMKUX TOCYJAapCTBEHHYIO aKKpPEAUTAIMIi0 00pa30BaTeIbHbBIX
OporpaMM HA4ajlbHOTO OOIEro, OCHOBHOTO OOILEro, CpeaHero oOIIero
oOpasoBaHwUs OpraHU3aIHSIMH, OCYIIECTBIISIONUMU o0pa3oBaTebHYIO
JESITENbHOCTD, Tpruka3oM Munnpocsemenus ot 02.08.2022 Ne 653:

® DEeKTPOHHBIN apXxuB HAy4YHO — TOMYJISIPHBIX KypHAJIOB
http://library.controlchaostech.com/bel/

® OdunmanbHbIi optan moaepkku EI'D http://ege.edu.ru/ru/index.php

® [junas konmnexius uppoBbIX 06pa30BaTENLHBIX PECYPCOB -
http://school-collection.edu.ru



COIAEPKXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYECKON XUMHUH. 6 4.

[IpenMeT opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHbIE TTo10)KeHU. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYeCKHX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBienne o kimaccupuKalMu OpraHUYecKuX BemlecTB. HomeHkmatypa
OpraHUYEeCKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJICHHE C o0OpasllaMHd OpraHMYeCKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJTMPOBAHUE MOJEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesopopoasl. 17 4

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMI psa. MeraH M 3TaH —
MPOCTEUINNE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psl. DTUIICH U MPOMUIEH —
MPOCTEUINTNE TPEICTABUTENIN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYEHUE U PUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATAIINH,
TOPEHMUS ), OJyYEHUE U IPUMEHECHHUE.

Apensl. benzon: cocrta, crpoenue, ¢u3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYUYEHUE U TpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsSl U HUMPOBAHUS), NoOdyuyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. IlpupoaHblii ra3 W IOMyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTalUTH4eCKuil), mnuposu3. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yToJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHMs BEUIECTB U HUX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyKOB W PE3UHBI, KOJUIEKLHU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPOU3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOIyYEHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuétnrlie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOJYKTa PEAKLMU [0 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB I MPOAYKTOB PEAKIUH).

Kucaopoaconepxamue opranuyeckue coeAuHeHus. 224.

[IpenenpHple OOHOATOMHBIE COUPTBL. METAaHON W H3TAHOJ CTPOCHHUE,
bu3znueckue U XUMHUYECKHME CBOMCTBA (peaklMh C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJOPOJaMH, TOpEHHUE), MNpUMeHeHue. BoIopoaHble CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbpl€  COUPTBHL. OTWIECHIJIUKOJIb W  TJIUMUEPUH: CTPOEHUE,
dbuznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJECWCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilds Ha MHOI0aTOMHbIE CHUpThl). [lelicTBue Ha
opraHusM uesoBeka. [ [pumeHenue rimuepruHa U 3TUIIEHTJIKOJIS.

denon: cTpoeHHE MOJIEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpnerugpl U Kemowwvl. Dopmanpiaerui, aueTAIbAECTUN: CTPOCHHE,
dusznyecKkne U XMMUYECKHE CBOMCTBa (peaklMU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KHCIJIOTBI: CTpPOEHHE, (PU3UYECKHEe U XMMUYECKHE CBOWMCTBa (CBOWCTBA,
oO1ue Juist Kiacca KUCIOT, peakius 3TepuduKanum), nojaydyeHue U MpuMeHeHue.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Cnoxxsuble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uuponus
cinoxHbIX 3¢upoB. Kupsl. ['ngponus xxupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



YrneBompl:  cocTaB, KjaccuuUKaiuUs — yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOAEHMCTBHE C
ruapokcugom Meau(Il), oxkucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE IJIIOKO3bl), HAXOXACHUE B IPHUPOAE, NPUMEHEHHE,
ouonoruueckas poib. otocunTe3. pyKTO3a KAaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepsl. CTpoeHrue Kpaxmana u
HEJUTI0I03bl.  PU3NYecKue W XUMHUYECKHE CBOWCTBAa Kpaxmana (THUApOJIU3,
KayeCTBEHHAsI pEaKLys ¢ HOJOM).

OKCIEPUMEHTAIBHBIE METOJAbl M3Y4YEHMS BEIIECTB W HX IPEBpALICHUIL:
IIPOBE/ICHHE, HAOJIIOJCHUE W ONHMCAHUE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE IJIMIEpUHA C
ruspoxkcuiom Meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHUJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeicTBHe Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuumu (maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB I MPOAYKTOB PEAKIUN).

A30TCoaep:kale OPraHnvecKne coefuHenus. 13 4.

AMUHOKHUCIIOTBI Kak aM(OTEpHblE OpraHMYecKue coequHeHus. Pusznueckue
U XMMHMYECKHE CBOMCTBAa aMUHOKMCIOT (Ha IpuMmepe IimuuHa). buonormueckoe
3HA4YEHHE aMMHOKUCIIOT. [lenTunsl.

benku kak npupoaHBIE BBICOKOMOJEKYJISpHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OenKkoB. XHUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUECTBEHHbIE peaKLUU Ha OEJIKu.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMS BEIIECTB W HX IPEBpALICHUI:
HaOJII0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATYypalus OeNKOB IpU
HarpeBaHuy, IBETHHIE PEAKIIUU OEIIKOB.

BbicokomouiekyJisipable coequHenust. 104.

OCHOBHBIE NOHATHS XMMHU BBICOKOMOJIEKYJIIPHBIX COEAVUHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
NOJIMMEPU3ALHS U MOJUKOHAEHCALUS.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB W HX IPEBpALICHUIL:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanu3zannst MeXXnpeIMETHBIX CBA3€H IPU N3YyYEHUH OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAy4YHbIX MOHATHH, TaK W MOHATHH, SBISAIOIIMXCA CUCTEMHBIMU JUISl OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHSA: SIBJIEHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpagusi: MuUHEpabl, TOPHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PpALMOHAIBHOTO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH. 42 4.

XUMUYECKU dJeMeHT. AToM. Sapo aroma, HW30TONBI. DJIEKTPOHHAsS
o0oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHrs JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALUs AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucteMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leprnoanueckord CUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M TEPHOJaM.
3Ha4YeHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajUuimdyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomopognas cBa3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHN4YEeCKUX COCAMHEHU. Homenknatypa
HEOPraHWUYECKNX BEIIECTB. [eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJIEKAIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass peakuus. Krnaccupukanuss  XUMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XuMHYeckoe paBHOBecHe. DakToOpbl, BIUAIONIME HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextposmtrdeckas aucconuanus. CunbHbIe U ciiadbie dnekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUY.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
neMoHcTpanus Tadnun «llepuoanueckas cucrema XuMuueckux sneMentoB J[. U.
MeHneneeBa», U3y4eHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOOICHUE |
ONMCaHUE JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OIBITOB (Pa3ioKEHUE NEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlu3aTopa, ONPENEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMOIIBIO YHUBEPCAJIBHOTO MHAMKATOpPA, PEAKIUMH HOHHOIO0 OOMEHa),
IIPOBE/ICHUE MPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumus. 174.

Hemeramel.  Ilonoxkenne HemeraioB B Ilepuoanueckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yriaepoza).

XUMUYECKHE CBOMCTBA BA)KHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbocdhopa, yriepoga U KpEeMHHSI) W MX  COCAUHEHMH  (OKCHJIOB,
KHUCIIOPOJICO/IEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IpruMmeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCIUHEHUM.



Mertamnel. 1lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHAX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWINMX METAUIOB (HATPHM, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUHN.

OO61ue cnocoObl moiyueHus: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUsI BEIIECTB WU MX MPEBPAILCHUI:
U3Yy4YEHUE KOJUIEKINM «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE M OINHCAHUE JE€MOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurnlie 3amaqn.

Pacuéter maccel BemecTBa Wi 00BEMA Ta30B MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET NPUMECH.

XuMHS ¥ KU3Hb. 9 4.

Ponp xumum B oOecniedeHHH 3KOJIOTHUECKOW, SHEPTETUYECKOW M THIINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [loHSATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacrtaBnenuss 00 OOMIMX HAyYHBIX MPUHIHUIIAX M[POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHNIECTB M MATEPUANOB: BAKHEWIINE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTEpUalibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepualibl sl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHsT W 3J0pOBbE YEJIOBEKA: NPAaBWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO UCIIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B MOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeAMETHBIX  CBA3€d MNMpU  HM3YyYCHUH  OOmed
HEOpPraHUYeCcKOM XuMHM B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBCHHO-HAYYHBIX TMOHATUH, TaK W TOHSTHHA, SBIISIOIMIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX PEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIH (PaKT, TUMoTe3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiIacCU(pUKALM, MNEPUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PM3NUYECKHE BEITUYMHBI U CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypcHhl.

TexHonorus: XuMu4yeckass MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPHUAaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJaroumMucs MporpaMM CpelHero ooimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM  Jid
pa3paboTKu TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOILIEro
o0pa3oBaHUs SBJISIETCA CUCTEMHO-ACSTEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeamMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHMs BBIICIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUUCKOW TPaKIAHCKOW WIECHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KMe MOTUBALIMU K OOYUEHHIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUMH;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIMMU LEJIOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSI MpeaMeTa «XUMUS» JOCTUTAIOTCS B
€MHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, AyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HJealaMHU POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TMpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJarIMXcs.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeaAMETa «XHMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh ONBITA [O3HABATEIBHON M MPAKTUYECKOW JAESTeNbHOCTU
00y4aromuxcs Mo peann3aliy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHUCIE B
4acTu:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NIPAB U 00SI3aHHOCTEH,
YBa)KEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH TPHU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENILHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPU aHATIU3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHUS

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJEIUI0
OTEUECTBEHHON XUMUMU;

YBaXXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHU U MOCIEIYIOLEM
aHanu3e UH(POpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEIACHHE M MOCTYNKH CBOMX TOBApHUIIECH C
NO3UIMIA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmnro/ieHns mpaBuil 0Oe30MacHOro oOpallleHuss € BELIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI WHAWBUAYaJTbHOTO M  KOJUIEKTHBHOTO
0€301acHOT0 MOBEAEHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YaCTUE€ B PEIICHUH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY HU3YUYEHHIO MPOodeccHil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBAKEHHUS K TPYAY, JIOIAM TPyAa U PE3yabTaTaM TPYyAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYaJIbHOH TpPaeKTOPUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJIO0ATBFHOTO XapaKTepa HSKOJOTUYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTH)KEHUH XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAOLIEH
IPUPOJTHON cpefie, YMEHHUs] MPOTHO3MPOBATh HEOIArOMPUSATHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4YHsl Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYPBI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
OPAaKTHKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOLLIECTBEHHOW MTPAKTUKHU;

NOHMMaHUA ClHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOLIeM MHUpPE Kak O €IUHCTBE IPHUPOJIbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM [  COBPEMEHHOM
LIMBHIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYyJIBTYpbl, PEIIEHUH I100aIbHBIX IPOoOsIeM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUN
YCHEIHOr0 TpyJa M SKOJOTMYECKHM KOM(OPTHOM JKHU3HM KaKJIOro 4YjeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUsA CYLIHOCTH METOJOB
MO3HAHMS, UCIIONBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAaHUA UIA aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAlOIIero Mupa u
NPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHS JIeJIaTh 000CHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (JAKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMUYECKHE 3HAHUS IS
peleHust npo6sieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

UHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyJAa B Pa3ludHbIX cdepax mpodheccunoHambHON

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeameTa «XHMHs» Ha
YPOBHE CpeIHETO 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYarONIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeHUpUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayJHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4JaroIInuXcs;
CIIOCOOHOCTh o0ydaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIBHOU MIPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJISATHUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAIbHbIMHU Y4eOHBIMU Mo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEATh LEIN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPAKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAHWUS W KPUTEPHUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXJCHUS (MHAYKTUBHbIC, JCAYKTUBHBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHYECKOU
peakuy — MpPU PEUICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
IIPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPENCTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMSI, UCTIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHUsS HAOIIOJaTh 32 XOIOM
poIiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
00001IIeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METO/I0B MTO3HAHUSI.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMUYECKOTO COJCP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHamM3upoBaTh WH(POPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JTOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTB;



(dbopMyIMpoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YeOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HMCIHOJB30BaHUS HMHPOPMALUOHHO-KOMMYHUKATHBHBIX
TEXHOJIOI'MH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeacTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CcpeAcTBa mpu padoTe ¢
XMMHMUYECKON HMHpOpMaALMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJ1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUAMM:

3aJ1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1aeMOI TeMbI B XOJ€ Juajiora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN Pe3yJbTaTOB IMO3HABATEIbHOU NIE€ATEIbHOCTH,
HOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XMMHMUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl M0 HCCIEI0BAHUIO CBOWMCTB
U3y4YaeMbIX BEILECTB, peaju3alui yueOHOro MpoeKkTa u (hopMyarupoBaTh BHIBOJIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIECJOBAHMNA MYTEM COTJIACOBAHMS MO3UIMKA B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OBgJlaieHHe YHUBEPCAJbHBIMHU PEryIITHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejaraeMblii aJropuT™M ACUCTBUA Mpu
BBIMIOJJTHEHMM Y4YE€OHBIX W HCCIIEIOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHNOCOO MX peHIeHHs C YYETOM IOIY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITIACC

[IpeameTHble pe3yibTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUsD»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIIeHUs MPAKTUYECKUX 3a7a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XMMHYECKHH D3JIEMEHT, aToM, DSJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJEPOAHBIA CKeNleT, (PyHKIMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YII€BOJOPO/IBbI,
KHACJIOPOX M a30TCOAEpIKAlIMe COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opraHuueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalue B OCHOBE IMOHUMAaHHS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUN BAXKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU TOHATHI,
YCTaHABIMBAaTh MX B3aMMOCBA3b, HCIOJB30BATh COOTBETCTBYIOIINE TMOHATUS TPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLEHUI OPraHUYECKUX COeTUHEHUM;

c(OpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XHMHUYECKYH) CHMBOJMKY JUIS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHON)
(GopMyJl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKlui,
M3rOTABIUBATH MOJEIH MOJIEKYJ OPTraHMYECKHX BEIIECTB AJI WIUIIOCTPALUM HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHaBIMBATH INPUHAMIEKHOCTb H3YUEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEAEIIEHHOMY
KJaccy/Tpymmne CcoequHEeHuN (YIJIeBOLOpOJbl, KHCIOPOJ U a30TCOAEp Kallue
COEIMHEHUS, BBICOKOMOJICKYJISIDHbIE COCJUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAUTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEILIECTB (ITWJIEH, IPOIWJIEH, AalleTUJIEH,
ATUJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, auerajibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCJIO0TA, IJIF0K03a,
bpyKTO3a, Kpaxmai, HeJUTI0I03a, TIUIHIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOW CBS3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);



c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMWICH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, ATAHOJ, STUJICHTJIUKOJIb,
IJIMLEPUH, (EHOJI, alleTalbJIeru, MypaBbuHAs U YKCYCHAsl KHUCJOTHI, TJIFOKO3a,
Kpaxmad, IeJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
CeIpbsi  (He(dThb, NPUPOJIHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOIYKTa
peakuu 1O W3BECTHBIM Macce, 00bhEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOM 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH TIPH MU3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEHIECTBAMH U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATH MPABUJIA MOJH30BAHUS XUMUYECKON
MOCYJIONM W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaKXKe MpaBuia OOpamieHus ¢
BEIL[ECTBAMU B COOTBETCTBHM C MHCTPYKUHSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MMPY HArPeBaHUH, MOJyUICHHE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KauyeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHMM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpalleHuH C
BEIIECTBAMH H J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPEICTABISATh PE3yIbTATHI
XUMUYECKOTO 3KCIEprMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelICcTBa MacCOBOMU
uHdopmaruu, aTepret u npyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IMPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica mnokaszatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAlICHUS HX BPEIHOTO BO3JAEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX ¥ CHA0OBUISIIUX OOYYaIOIMMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmass u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoAsl, B (QOPMUPOBAHUU MBIIUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pellIeHUs] MPAKTUYECKHUX 3a/1a4
U SKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIINe MOHATUS (XUMUYECKUA 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KkoBaJieHTHAas1, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUNM, PaCTBOpP, DJIEKTPOJUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOM peakUUy, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs
AIEKTPOJIMTUYECKON aucconManuu, nepuoanyeckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLECHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOTYYEHUH M O€30MMaCHOM HCIOJIb30BAHNN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B ObITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE NMPU3HAKU TOHSATH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMNMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIb30BATh XUMHUYECKYI0 CUMBOJMUKY JJisi
cocTaBieHus (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHblid ra3, YIJIEKHCIbIM ras, aMMHAK, TaméHas
U3BECTh, HETALIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAs) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISApHAasd,
WMOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh yMEHUHI yCTaHaBIUBATh MPUHAIEKHOCTb
HEOPTaHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
N. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHoOJib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTaINY, «3HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHHU
10 IIEpUoIaM | rpyrmaM llepuoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB Jl. U.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMU T10
pa3Iu4HBIM MpPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIIUX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
peaKiMK, yYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHHS PEAKIMM pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYLIHOCTb  OKHUCIHUTENIBHO-
BOCCTAHOBUTEJbHBIX PEAKIMNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKLNN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSTH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakLuyu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIIEHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHHs CEpHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAWUTH BBIYHCICHHUS C HCIOJIb30BAaHHEM
MOHSATUS «MaccoBas JOJisl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOILEHUHN Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MACChl BEIIECTBA UM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 Y4acTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOATh MpaBMiia MOJb30BaHUS XUMUYECKON
nocyAoi M J1abopaTOopHbIM OOOpYJOBaHMEM, a TaKKe MpaBuia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3loKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJn3aTopa,
ONpE/AENIEHuE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peaKlvy,
peakuu MOHHOTO OOMEHa, KA4eCTBEHHbIE pEeakiuu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «HemeTtannel») B COOTBETCTBHM C MpaBWIAMH TEXHUKH
0e30macHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYAOBAHUEM,
OPEICTaBISITh pPE3yJbTaTbl XUMHUYECKOI'O 3KCIEpUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKUil U (OpMyIHMpOBaTh BHIBOJBI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMaIMIO, IMOJYyYaeMyl M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, IHTEpHET U ApYyTux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IMPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTh Ha mnpumepax cmocoObl YMEHBIICHHUS WU
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHKU3M YEJIOBEKA;

JIs 00y4YaroUuuXcsi ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaATh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI pecypenI
Paznen 1. Teoperuyeckue 0CHOBbI OPraHUYeCKOM XUMUM
[Ipenmer oprannuyeckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTUHEHUN A. 6
M. bytneposa
Hroro no pazgeny 6
Pa3znen 2. YrieBoaopoanbl
2.1 IIpenenbuble yIieBOOOPOAbI — AJIKAHBI 3
5 HenpenenbHble yrieBogopO/Ibl: alKEHBI, .
aJIKa/INeHbI, aJIKUHbI
2.3 Apomartnyeckue yrieBogopoibl 3
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB U 4 |
uX rnepepadoTka
Hroro no pazaeny 17
Paznen 3. Kuciopoacoaep:kaniue oprannyecKue coenHeHnst
3.1 Crouptel. Genon 7
39 Anpaeruasl. KapOOHOBBIE KUCTOTHI. 2
CrnoxHble 3¢upbl
3.3 VrieBoanl 7 1




Hroro no pasgeny 22
Paznen 4. A3oTcoaepxaiiue OpraHuyecKue coeIuHeHus

4.1 AmuHBL. AMUHOKHUCIIOTHL. benku 13
Hroro no pazaeny 13
Paspnen 5. BeicOKOMOJIEKY /IS PHBIE COCIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boinokna 10
Hroro no pazneny 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HauMeHoBaHuUe pa3aesioB U TEM (uudpoBbIe)
Ne ii/m P Konrpoabusie IIpakTuyeckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 7
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 16
' BEIIECTB
1.3 XHUMUYECKUE PEaKINU 19 1
Hroro no pazneny 42
Paznen 2. Heopranuueckasi xumusi
2.1 Mertanibl 4
2.2 Hewmeramisr 4
23 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKHX 9 1
' BEIIECTB
Nroro no pazgeny 17
Pa3znea 3. Xumus u :KM3HL
3.1 XuMHA U )KU3HDb 9
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 2







IHOYPOYHOE IINTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmet oprannyeckoil Xumuu, e€
BO3HHUKHOBCHUC, PAa3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHUueCKUX
coequHennii A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKECHHUSI

Teopus cTpoeHHsI OpraHuYECKUX
coenunennit A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKEHHUSI

M3omepuzaius B OpraHM4ecKoi XUMHUU U €€
BH/IBI

N3omepuzanus B OpraHuuecKod XUMHUH U €€
BUIBI

[IpencraBnenue o kaaccuukanuu
opraHudeckux Bemniects. HomeHkmarypa
(cuctemaTuveckas) U TPUBUAIBHBIC
Ha3BaHUS OPTaHMYECKUX BEIIECCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUYECKHUN AT

MertaH u 3TaH — NpoCTEHIIe
NpEACTABUTCIIN aJIKAHOB

Pemrenue 3agad mo TeMe ajJKaHbI




10

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

11

DTWIEH U TPONWIEH — MPOCTEUIIINE
NpCACTABUTCIIN aJIKCHOB

12

Ankanuensl. byranuen-1,3 u
MetunoyTanueH-1,3. [Tomydyenue
CUHTETUYECKOTO KayuyKa 1 Pe3UHbI

13

Ankanuenst. byraguen-1,3 u
MetunoyTanueH-1,3. [Tomydyenue
CUHTETUYECKOTO KayuyKa U Pe3UHbI

14

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHHS,

TOMOJIOTMUYECKUH Psii. ALETHIIEH —
[IPOCTEUIINI NTPEACTAaBUTEIb AJIKUHOB

15

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHUS,

TOMOJIOTMUYECKUH Psii. ALETHIIEH —
IIPOCTEUILNI NTPEACTAaBUTEIb AJIKUHOB

16

Brrunciienust no ypaBHEHHIO XUMHYECKON
peakuuu

17

ApeHsbl: 6eH30J1 ¥ ToIyou1. TOKCHYHOCTh
apeHoB

18

ApeHnsbl: 6eH3011 ¥ ToIyoul. TOKCHYHOCTh
apeHoB

19

['eHeTn4eckas CBS3b yIiIeBOAOPOJIOB,
MPUHAICKAIUX K Pa3TUIHBIM KJIaccaM

20

IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIOB:
NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu

21

IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIOB:
NPUPOHBIN ra3 U MOMyTHBIC He(PTAHBIC




rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTKu

O06001IeHre 3HAHUH W TIOBTOPEHHE TI0 TEME

22 «ApeHb»

’3 KontponbHas padoTa mo pasaeny
«YTIIeBOAOPOIBD)

24 Pemrenue 3a1au Ha BEIBO MOJIEKYJISIPHOM
bopmyIbl

)5 Pemenue 3aga4 Ha BBIBOJ MOJIEKYJISIPHOM
bopmybl

26 [IpenenbHbIC OTHOATOMHBIE CITUPTHI:
METaHOJI 1 3TaHo. BomopoaHas cBs3b

7 [IpenenbHbie 0IHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoi. BomopoaHas cBs3b

)8 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIINKOIb U
[JIMLIEPUH

79 deHoII: CTPOCHHE MOJIEKYIIBI, (PU3UICCKUE
1 XMMUYECKHUE CBOWCTBA, MPUMCHCHHE

30 @DeHOo: CTPOCHUE MOJIEKYITBI, PUINIECKUE
1 XMMUYECKHUE CBOWCTBA, IPUMEHEHHE

31 Anpaerunpl: GopManbaeTru u
areTanbaerun. AueTod

3 Anpaerunpl: GopManbaeTru u
areTanbaerug. AueTod

33 OnHOOCHOBHBIE IIPEIebHBIE KAPOOHOBBIE
KHUCJIOThI: MypaBbHHAsl U YKCyCHast

34 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAs U YKCyCHAs

35 CreapuHOBas U OJIEMHOBAs! KUCIOTHI, KaK




NpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE

36 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

37 MBbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIECE NEHCTBHUE

38 Kupsl: rMIpOIN3, IPUMEHEHHE,
OunoJstornueckasi pojb >KUPOB
VYTaeBojbl: COCTaB, KilaccuuKanus.

39 Baxueiiue npeacTaBuTeNn: TIII0K03a,
bpykTo3a, caxaposa

40 Hucaxapubl

a1 Kpaxman u nemirono3a Kak NpupoHbIe
ITOJINMEPBI

42 Pemenue 3agau Ha Temy
«Kucnopoaconepxaine coeIMHEHUS

43 [ToBTOpEeHME M 0000IIEHNE 3HAHUI TIO TeMe
«Kucnopoaconepxaine coeIMHEHUS

a4 [ToBTOpenue u 00o0IIeHNE 3HAHUH 110 TEME
«Kucnopoaconepxaiue coeIMHEHUS
KonrponsHas pabota no pazaeny

45 «Kucnopoaconepxaiuye opraHuuecKue
COEIUHEHUS»

46 AMUHBI: IEpBUYHBIE, BTOPUYHBIC U
TPETUYHBIC

47 AHunMH

48 AMUHOKHCIIOTHI KaKk aM(pOTepHbIe




OpraHUYEeCKUE COCAUHEHUS, UX
ouosornueckoe 3HaueHue. [lenTranl

AMMHOKHCTIOTHI KaK aM(pOTepHBIC

49 OpraHUYEeCKUE COCAUHEHUS, UX 1
ouosiornyeckoe 3HaueHue. [lenTranl

50 benku kak nmpupoiHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

51 benku kak nmpupoiHbIe |
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

5 ['eneTnueckas cBsI3b MEXKIY KilaccaMmu )
OpraHUYEeCKUM COeMHEHUN

53 ['eneTnueckas cB3b MEXIy Kiaccamu |
OpraHNYeCKU COeTMHEHUN

54 [pakTuueckas padora Nel Maentudukariys 1
OpTraHNYCCKUX COCIUHCHUN

55 Pemenne 3anau 1

56 Pemrenue 3agau 1

57 [ToBTOpenue u 0000IIEeHNE 3HAHUH 110 TEME 1
«AMUHBD

58 Kontponbnas padota Ne3 «AzoTcomepkarne 1
OPraHUYECKUE COCMHECHHS)

59 buorexnonorus 1

60 ITonnmepsl 1

61 HckyccTBeHHBIE TOJTMMEPHI 1

62 CuHTeTH4ECKHE MOIUMEPHI 1

63 [Ipaktuueckas padota Ne 2 PaciozHaBanue 1
mIacTMacC U BOJIOKOH

64 Pewenue 3anau 1




65 Pewenue 3anau 1
66 [ToBTOpeHue u 0600IIEeHNE Kypca 1
67 [ToBTOpeHNe u 06001IeHNE Kypca 1
68 [ToBTOpeHMe 1 06001IeHNE Kypca 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

XapaKTepI/ICTI/IKa COCTOSIHUA DJICKTPOHA B
aToME

OnexkTpoHHO-rpaduueckue GopMysbl aTOMOB

DekTpoHHO-Tpaduueckre GOpMyIibl aTOMOB

Ilepnonnueckuit 3akoH u Ilepuoanueckas
cUcTEMa XMMUUYECKUX 3eMeHToB [[. 1.
Meneneesa, UX CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS AaTOMOB

CraHOBJICHHC U Pa3BUTHUC ICPUOJUICCKOTO
3aKOHa U TCOPUHU XUMUUYCCKOI'O CTPOCHU A

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCTMHEHMM 110
rpyIIaM H nepuoaam. 3HaueHue
MEPUOMUECKOTO 3aKOHA U CUCTEMBI
XUMHYecKuXx 3neMeHToB J[.M. MeHaeneena B
Pa3BUTHU HAYKH

Crpoenue BemecTBa. MlonHas cBA3b

Crpoenue BeniectBa. KoBasieHTHasI CBSI3b

10

Crpoenue BemecTBa. MeTtamnyeckas CBSI3b

11

Crpoenue BewecTBa. BogoponHas cBs3b

—_— | |




BaneHTHOCTBb. DIEKTPOOTPULIATEIBHOCTb.

12 CreneHb OKHCIICHUS.

13 [Tonumepst

14 Bomokna

15 [lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.
WctrHHbBIE U KOMIOUIHBIE PACTBOPHI.

16 MaccoBas 10151 BEIlIECTBa B pacTBOPE

17 OOBbéMHast 0/ BEIIECTBA B CMECH

18 MaccoBas 105151 TPOAYKTa OT TEOPETHUECKOTO
BO3MOKHOT'O

19 MaccoBas 105151 TpOAYKTa OT TEOPETHUECKOTO
BO3MOKHOT'O

20 OObemHas 10751 MPOAYKTa OT
TEOPETHYECKOTO BO3MOKHOTO

)1 Pemenne 3a1a49 ¢ HCIOI30BaHUEM ITOHATHS
«MaccoBas JA0J1 MPUMECEiD)

” [ToBTOpEeHME M 0000IIEHNE 3HAHUI TIO TeMe
«CtpoeHue BenecTay

7 Konrponsnas padora Nel o teme
«CTpoeHue BEIIEeCTBY
Knaccudukamnus 1 HOMEHKIaTypa

" HEOpPraHWYECKUX coeMHEeHn. [ 'eHeTnueckas
CBS3b HEOPTraHWYECKUX BEILIECTB, PA3THUHBIX
KJIaCcCOB
Knaccudukanus XuMrudeckux peakiuii B

»5 HEOPraHWYECKOM M OpraHUuYeCKON XUMUU.

3aKOH COXpaHEHMs MACChI BEIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU




XUMHUYCCKUX PCAKIUAX

26 CKOpOCTh peakiy.

27 OO6paruMble 1 HEOOpaTUMBIE PEAKLIUU.
XHUMHUYECKOE PaBHOBECHE

73 OO6paruMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHUYECKOE PAaBHOBECUE

29 IM'aaponus

30 I'mpaponus. IlonsATHE O BOIOPOAHOM
nokazatene (pH) pactBopa.

31 I'maponns B OpraHm4ecKord XuMHUHN

1 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu.

3 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu.

14 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu.

15 DJIEKTPOJIUTHYECKAs AUCcoanus. Peakinuu
HMOHHOT0 OOMeEHa.

36 DNEeKTPOJIN3 PacIuiaBOB U pacTBOPOB.
[IpakTUueckoe MPUMEHEHHE IEKTPOIIN3a

37 DEeKTPOIU3 PACIJIaBOB U PACTBOPOB.
[IpakTueckoe NpUMEHEHHUE IIEKTPOIN3a

[TpakTuyeckas padora Nel

38 Pemrenne 9KCIIEPUMEHTAJIBLHBIX 3a/1a4 110
TeMe « XMMUYECKasi peaKIus»

39 Pemrenue 3agau

40 [ToBTOpenue u 00o0IIeHNE 3HAHUH 110 TEMe




«CTpoeHue BEIIEeCTBY

41

[ToBTOpEeHME M 0000IIEHNE 3HAHUI TIO TeMe
«XMMHYECKHUE PEAKLIHI

42

KontponsHast pabota 1o pasaery
«XUMUYECKUE PEAKITUN»

43

Merautbl, ux noJyioxkenue B [lepuogunueckoit
CHUCTEME XUMUUECKUX d1eMeHTOB [[. 1.
MeHpneneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue hu3ndecKkrue CBOMCTBa
METAJLJIOB

44

CrinaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsDKEHUN METaJUIOB

45

XUMHYECKHE CBOMCTBA BaKHEHIITNX
METaJJIOB (HATPHA, KalTui, KaJIbIUNA, MarHUH,
AITIOMUHUN) U UX COCTUHEHUN

46

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
coequHeHMI. XMMUYECKHE CBOMCTBA [TUHKA,
J)KeJie3a U UX COeIUHEHUN

47

HewmeTamisl, ux MoJIoKeHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB /1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

48

®u3nyecKre CBOKMCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yriepoaa).
XHWUMHUYECKUE CBOMCTBA yTIIEpOa, KPEMHUS U
UX COEOUHEHUN

49

XHUMHYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U UX




COE€IMHEHUN

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux

50 5
COETMHECHUI

51 Kucnotsl Heopranndecke u opraHuuecKue
KHCIIOTBI

52 OcHOBaHUs HEOPTAHUYECKUE U OPTraHUYECKUE

53 AmMoTepHbIe coeIMHEHNS HEeOpTraHUUeCKHe
U OpraHuyecKue

55 Comm
[TpakTuueckas padota Ne2 Pemenue

56 AKCIEPUMEHTANIbHBIX 33J1a4 110 TEME
BEILIECTBA U UX CBOMCTBA»

57 [ToBTOpeHME 1 0000IIIEHNE MaTepraTa

58 [ToBTOpenue u o0o0IIeHHEe MaTepraa

59 Kontponbras padota Ne3 «BermecTBa u nx
CBOMCTBa»

60 XuMHUecKasi TEXHOJIOTUs

61 XuUMHUYECKast TEXHOJIOTUS

62 XUMHS B CEIBCKOM XO3SIUCTBE U B OBITY

63 XuMudeckasi FpaMOTHOCTh KaK KOMITIOHEHT
o01eit KyIbTyphl YeIoBeKa

64 XuMuyeckasi T[paMOTHOCTb KaK KOMIIOHEHT
o011ei KyJbTyphl YeJloBeKa

65 XuUMUSA U 3J0pOBbE YEIOBEKA

66 [ToBTOpenue u 0000IIEHNE MaTepraa.
[TonBenenue UTOroB yueGHOTO roja.

67 [ToBTOpenue u 0000IIEHNE MaTepraa.




[TonBenenue UTOTOB yueOHOTO TO/A.

68

[TonBenenue UTOTOB y4eOHOTO TO/A.

[ToBTOpEeHME 1 0000IIIEHHE MaTepHaa.

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* Xumus, 10 xknacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[PODAY; AkimonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocsemienue»

» Xumus, 11 xmace/ I'abpuensa O.C., O0mecTBoO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AxtinonepHoe oo6mecTBo «3maTenscTBO

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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