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MOSACHUTEJIBHAS 3AITUCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHero obiero o0pa3oBaHuUs pa3paboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Odenepanuny, TpeOOBaHWI K pe3ynbTaTaM OCBOCHHS (deaepaibHOW  00pa3oBaTEIbHOU
nporpammel cpeaHero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbpXx B DenepabHOM
rocyJapcTBEHHOM oOpazoBarenbHoM crapaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHHs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepanumy,
peanu3yomux OCHOBHbIE 00pa30BaTelbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MOJIoKeHUN «CTpaTerun
pasBuTusa Bocriutanusi B Poccuiickoit ®Denepannu Ha mepuon mo 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTO o0Opa3oBanus ydammxcs 10-11 xmaccoB. UM3ydenwe mnpenmera,
peanuzyemMoe B yclIoBHiIX AudGepeHIIMPOBAHHOTO, NPOPUIBHOTO OO0Yy4YeHHUs, TPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0O U OOLICKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKH3HUM B COLIMYyME, a
TaKKe JUIsl MPOJODKCHHS OOydYeHHs B OpraHU3alusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XMUMHUS SIBJISIETCS] OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.

B mnporpaMme mo XMMUM Ha3zHaueHHe TNpeaMeTa «XHUMHUSA» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OcHoOBomosaratomumu nonoxenusmu OGIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
HOJArOTOBKH BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIIOTCSI CIEAYIOLIME BBINOIHIEMbIE
POTpaMMOii 10 XUMHUHU (HYHKIIUU:

e uHpOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpOoM obecrneynBaeT MOoJydyeHHe
NpEICTaBICHUs O IIENAX, COJACpPKAHWMU, OOIIEH CTpaTeruu OOy4eHUus, BOCIUTAHUA U
pa3BUTH O0YyYarOIMXCS CPEICTBAMH MpPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  MpeoyCMaTpuUBaeT  OIpeJelIeHue:
IOPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEIOBATENBHOCTH M3Y4YEHUs Yy4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEpPHUCTHK; IOAXOJO0B K
(OpPMHPOBAHUIO COJEPKATEIHHONH OCHOBBI KOHTPOJII M OLEHKM 00pa3oBaTelIbHbIX
JOCTIDKEHUI O0O0ydJaroIuxcss B paMKax HTOrOBOM arrectauuu B (OpME €IUHOTrO
roCyJapCTBEHHOI'O 3K3aMeHa 110 XUMUHU.

[Iporpamma miist yriryOaEHHOTO U3YUEHUSI XUMUU:

® yCTaHaBJIMBAET MHBAPUAHTHOE MIPEIMETHOE COAEp KaHUE, 00S3aTENbHOE JUIsl U3yUCHUS
B paMKax OTHCNBHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAHHUE €0 IO KJIACCaM, OCHOBHBIM COJEpKATEIbHBIM JIMHUSAM/pa3ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpesielieHne y1eOHOr0 BpeMEHH, PEKOMEHIyeMOro JJIsi U3y4YeHHUs
OTJEIIbHBIX TEM;

e [peularaeT MPUMEPHYIO IOCIEAOBATENbHOCTh HM3YyYeHHMS Y4eOHOro marepuaia ¢
y4€TOM JIOTUKH OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e 1aT METOAMYECKYI0 HMHTEpIpeTaluio Iefell M 3afady M3y4deHHs NpeaMera Ha
yIIIyOJ€HHOM YpPOBHE € Y4Y€TOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME CPEIHETO
o0rmiero oOpa3oBaHus, COACPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpamMMbl CPEAHEro 00Iero odpa3zoBaHUs
(JIMYHOCTHBIX, METAPEIMETHBIX, IPEIMETHBIX), @ TAKXKe C y4ETOM OCHOBHBIX BHUJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN 0Oydarolmerocs IO OCBOEHHUIO COJAEpIKAHUS
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MLUSAM B MpOrpaMMe IO XUMHH HPEIyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO oOOIIero ooOpa3oBaHus. 3a
npeaesiaMd  YCTAaHOBJICHHOW MPOTrpaMMOM MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISAIONICH cofiep KaHusl yueOHOro nmpeamera « XUMHUs» 0CcTaércs BO3MOXKHOCTh BBIOOPA €ro
BapHUaTUBHON COCTAaBJISIONIEH, KOTOpasi JOJDKHA ONPENEIIThCA B COOTBETCTBHH C HAIIPaBJICHHUEM
KOHKPETHOTO MPOusi 0O0yIeHHUS.

B cootBerctBuM ¢ koHuentyaidbHbIMH MoJoxeHusMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOTo 00yueHHs Ha
YPOBHE cpefHero olmiero o0pa3oBaHUs XUMHUS HA YPOBHE YIIyOJIEHHOTO M3yueHHs HaIlpaBJIcH
Ha pealu3alio MPEeeMCTBEHHOCTH C MOCIEAYIOIMUM J3TaloM TMOJIY4YeHHUS XUMHYECKOIo
o0pa3oBaHMsi B paMKaX M3y4eHHUS CIELHUAIbHBIX ECTECTBEHHO-HAYYHBIX W XUMHUYECKHUX
JUCLUIUIMH B By3aX M OpraHU3alusax cpelHero npodeccuoHanbHoro oopaszopanus. B 31oif cBsa3u
U3ydeHHe TmpenMeTa «XUMHS» OPHEHTUPOBAHO IPEUMYIIECTBEHHO HA paclIMpeHHe Hu
YyIIyOJICHHEe TEOPEeTUYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYJarOIIUXCs, BBIOpABIINX
onpeAenéHHblil Mpopuib 00y4eHHs, B TOM YHCJE C MEPCHEKTUBON MOCIEAYIOUIETO MOTyUyeHUs
XUMHUYECKOTO 00pa30BaHus B OpraHu3aluax npodeccuonanbHoro oopaszosanus. Hapsay c atum,
B cere TpeboBanuii ®I'OC COO k mimaHupyeMbIM pe3ysbTaTaM OCBOCHHS (herepabHOM
00pa3zoBaTeNbHON MPOTPaAaMMBbI CPETHEro OOIIero oOpa3oBaHHS H3YYCHHE MpPEIAMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE Ha PELICHHUE 337a4 BOCIIUTAHUS U COIIMAIbHOTO Pa3BUTHUS 00y4YarOUINXCs,
Ha (OpPMUPOBAaHUE Y HUX OOIEMHTEIUIEKTYyaIbHBIX YMEHUH, YMEHUN pallMOHANIM3AINN YIeOHOTO
Tpyaa © O0OOOHIEHHBIX CHOCOOOB  JEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILITHHAPHBIH,
HaJIMPEIMETHBIN XapaKkTep.

CocraBnsiromiuMu  ipeaMeTa «XUMHUS» HAa YPOBHE YIIYOJEHHOTO M3y4YeHUS SBISIOTCS
yriryonéHuble Kypebl — «Opranudeckass XxuMus» n «OOImas 1 Heopranudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA THX KypCOB B
mporpamMme Mo XUMHUHU 3a OCHOBY MpHHATHI nojoxkeHuss @PI'OC COO o paznuuusx 6a30BOTO U
yrayO0inEHHOTO yPOBHEH U3yUeHUS MpeaMeTa.

OcHoBy coaepkanusi KypcoB «Opranundeckas xumusi» u «OOmas um HeopraHuuecKas
XUMHS» COCTABISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUNA W YMEHHM, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO HM3yuY€HUs MpeAMeTa. JTa CHUCTeMa 3HAHUHW MOJIydaeT ONpelel€HHOE TEOPEeTUUECKOoe
JOTIONIHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMKA  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yrayOi€HHOM ypoBHE M3y4deHHs IpeaMmera obecrieueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIHYEHUS O00bEMA 3HAHMM O XUMHUYECKHX OJJIEMEHTAaX H
CBOMCTBaX MX COCAMHEHUN HAa OCHOBE PACHIMpPEHUsS U YIIyOJeHUS MPEICTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKI[Uii, paccMaTpuBaeMBbIX C
TOYKHU 3PEHUS] XMMUYECKOH KMHETUKU U TePMOJAWHAMHKH. M3yyeHne nepruoanyeckoro 3aKkoHa 1
[lepuonnyeckoif  CUCTEMBl ~XHMHYECKHX DJIEMEHTOB  Oa3HpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKH 3pEHHSI SHEPreTHUECKUX W3MEHEHUH Npu e€ oOpa3oBaHWU M pa3pyLIEHUH, a TaKXKe C
TOYKM 3peHUs MeXaHH3MOB e€¢ oOpa3zoBaHusa. V3ydyeHue THUIIOB peaKIMid JIOTOIHSACTCS
(opMHpOBaHHEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIU3E PACILIaBOB
U pACTBOPOB BeEIIECTB. B Kypce OpraHMYecKOl XHUMHHM MPU PACCMOTPEHUU PEAKIIMOHHOMN
CITOCOOHOCTH COCTUHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX A dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaxX PEaKIfii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIepP)KaHHE KYypCOB XUMHH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs JUI KJIacCOB OIpenenéHHOoro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeMeTHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COAEpX aHUHM NpeaMeTa s KJIacCOB XUMHKO-(PH3UYECKOro
npoduist O0JBIIIOE 3HAaYEeHHE OyyT UMETh 3JIEMEHTHl YYeOHOT0o MaTepuasa 1Mo OOIIer XUMHH.
[Ipu u3ydyeHum npeamera B JaHHOM CIydae akKIEHT OyAeT caelaH Ha OOLIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonekynsipHass Teopus B (U3MKE), 3aKOHBI COXPAHEHHMs] MacChl M DJHEPrUHU, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B 10 ke BpeMms B copiep)KaHUU IpeaMeTa Ui KJIACCOB XUMHKO-OMOIOTHYECKOTO PO HIIs
00BN yeIbHBIN Bec OyaeT UMeTh OpraHuueckas XuMus. B 3Tom ciydae mpenoctaBisieTcs
BO3MOXKHOCThH JJis 0oJiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3aluu KJIETKU Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K TNpUMEPY, TaKH€ CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OCJKH, YTJIeBOJbl, HYKJIEMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTAaBE M CBOMCTBAaX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOEHHS OOIIEHAayYHBIX
METO/I0B IIO3HAHMS U OIbITa IPAKTHUECKOTO IPUMEHEHNS HaY4YHbIX 3HAHUI U3ydeHUe IpeaIMeTa
«XuMHUS» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
peaMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBeHHO-HAy4YHBIE TPEIMETHI,
«MaremaTtuka u uHpoOpMaTHKa» U «PyCCKUI SI3bIK U JIUTEPATYPAy.

[Ipu n3yuenun ydeOHOro mpeamMera «XHMHS» Ha yriIyOJEHHOM YpOBHE TaKXKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3aaayeii
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iactu
COBPEMEHHOT0 €CTECTBO3HAHMS, NPAKTHUECKON JEesATeNIbHOCTH YeJIOBeKa U OJHOTO U3
KOMITOHEHTOB MHUPOBOW KYJbTYpbI. Pemienue 3Toil 3agaun Ha yriiyOJEéHHOM ypOBHE M3y4EHHUS
IIpeaMeTa MpeanoaaracT pealu3aluio TakuX Leel, Kak:

e (opMupoBaHHE MPEICTABICHUI: O MaTepHAIbLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y NI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HAYK U
e Beayleil poiau B 00ecreyeHNH yCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU
mpoOJIeM HKOJOTHYECKON, DHEPreTUYECKOW M THUINEBOW OE€30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX MWCTOYHHUKOB D3HEPIUH, B
o0ecrieyeHnn PaLMOHAIBLHOTO IIPUPOIONIOIB30BaHNUS, B (dbopMupoOBaHUH
MHUPOBO33pEHUS U 00ILEH KyIbTYphl YeJIOBEKa, a TAKXKE IKOJIOTMYECKH 0O0CHOBAHHOTO
OTHONICHHUS K CBOEMY 3/I0POBbIO U MPUPOJHON Cpejie;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHYECKOM COCTABIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (YHIAMEHTAIbHBIX MOHSITHH, 3aKOHOB H
TEOpUN XHUMHHU, COBPEMEHHBIX IIPEACTABICHUII O CTPOECHHMH BELIECTBA HA Pa3HBIX
YPOBHSX - aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KUHETHMYECKHUX 3aKOHOMEPHOCTSIX NMPOTEKaHHS XUMHYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX U TUCIEPCHBIX cHUCTEMax, 00 00X
Hay4YHBIX IPUHLUINIAX XUMUYECKOTIO TPOU3BOJICTBA;

e (¢opMmHupoBaHHE Yy OOyYaOIIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHUH IS OOBSICHEHHS KIIOYEBBIX HAEH U mpolieM
COBPEMEHHOM XHMHUU, ANl OOBSCHEHUS W MPOTHOZUPOBAHMS SIBICHUN, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelleHHs] MpoOsieM, CBA3aHHBIX C



XHMHEH, TMPOTHO3UPOBAHUSA, aHaduM3a W OIECHKHM C TO3UIMI 3KOJIOTHYECKON
0€30IaCHOCTH TOCJIEACTBUN OBITOBOM M MPOHM3BOJCTBEHHOM JAEATEIBHOCTH YEJIOBEKa,
CBS3aHHOW C XHMHYECKHM TIPOU3BOJICTBOM, WCIIOJIh30BAaHUEM U IEpPEepadOTKOM
BCIIIECTB;

yrayOlneHne TPEACTaBICHU O HAyYHBIX METOJAaX IO3HAHUS, HEOOXOMMMBIX IS
puoOpeTEeHUsT YMEHUN OPHUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS] XUMHYECKUX
SIBICHUH, HWMEIOIIMX MECTO B IMPUPOJE, B TNPAKTUYECKON JEATEIBHOCTH U
MMOBCEIHEBHOM KH3HU.

B nmnane peanuszanuu 1epBOOYEpPEAHBIX BOCIUTATENBHBIX W pPa3BUBAIOUIMX (DYHKIUN
LEJIOCTHOW CHUCTEMBI CpEeTHEro o0IIero oOopa3oBaHUs NMPU HM3YYEHHUM MpenMeTa «XHUMHUS» Ha
yrIIyONEHHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIUTAaHHE YOEXKIEHHOCTH B TIO03HABAEMOCTH SIBICHWUH MPHUPOJIBI, YBAKCHHS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETUYECKHX W TMPUKIAJHBIX HCCIEIOBAHUN B
XUMUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMH K OOYYCHHIO M MMO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEH;

Pa3sBUTUC IIO3HABAaTCIIbHbBIX HHTCPECCOB, HWHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydJarImuxcs, GopMUpOBaHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caMo0Opa3oBaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npo(hecCHOHANTLHOW W OOIIECTBEHHOUW MEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U TOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

¢dopMHupOBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOTO MPHUPOJOIOIB30BaHMS, pPa3BUTHE
9KOJIOTUYECKON  KYIbTyphl, = NPHOOpPETEHHWE  ONbITa  OONIECTBEHHO-IOJE3HOU
IKOJIOTUYECKOH NESTEITHHOCTH.

OOmee 4YMCIO YacoB, MPEAYCMOTPEHHBIX [UIS HM3Y4YCHHS XUMHHM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kimacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIEIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHHMYeCKON XMMMH.

[IpenmMer w 3HaueHWEe OPraHWYECKOH XUMHHM, TPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHUSL.
BasienTHBIE BO3MOKHOCTH aTOMa yriiepoja. XUMHYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX.
Tunbsl TuOpUAM3aMKA ATOMHBIX OpOuTanei yriepoaa. MexaHu3Mbl 00pa30BaHMs KOBaJCHTHOM
cBs3u (OOMEHHBIA U IOHOPHO-AKIETITOPHBIN). THUIBI MEpeKphIBaHUsI aTOMHBIX OpOUTANICH, G- U
n-cBsi3u. OnuHapHas, JBOWHAsS M TpouHas cBsi3b. CrmocoObl pa3phiBa CBA3eH B MOJIEKyJax
OpraHnyeckux BemecTs. [loHsTHE 0 CBOOOTHOM pauKaie, HyKIeOpUIe U MIEKTPOouUIIe.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMEHHbIE
MPEJICTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COEAMHEHUU.
MonekynspHeie U cTpyKTypHble (opmyinbl. CTpykTypHble (OpMYJbl pa3WYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Bunabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE JPQPEKTHl B MOJIEKYJIaX OPraHMYECKUX COCAMHECHUMN
(MHIYKTUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenne o kiaccupuKanuu oOpraHUIeCKUX BemecTB. [loHsaTHe 0 QYHKIIMOHATBHON
rpynme. I'omonorus. 'omonoruueckue psapl. Cucremaruueckass HOMEHKIIATypa OPraHUYEeCKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn u  Kiaccupukanmss  OpraHMYecKUX  peaknuil.  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMUU.

OKCHEpUMEHTAJIHBIE METO/Ibl M3YYEHHs BELIECTB U MX MPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3iiaMu OpraHMYecKUX BEUIECTB W MaTepualaMH Ha MX OCHOBE, OMBITHI IO MPEBPAICHUIO
OpraHWYEeCKHX BEIIECTB TNpH HarpeBaHuu (IJIaBjeHWe, OOYIJIMBaHWE W TOPCHHE),
KOHCTPYHpPOBaHUE MOJIeNIel MOJIEKYJI OpraHMYECKHX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['oMonorndeckuit psij ankaHoB, oOmias popmyna, HOMEHKIATYpa U M30MEpHsL.
IEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJCKYJ alIKaHOB, SP -THOPHIM3ALMS ATOMHBIX
opOuTasneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA aJIKAHOB: PEAKIIMH 3aMELICHUs, N30MEpPHU3AINH, TETUAPUPOBAHUS,
UMKJIW3AlMK, TUPOJM3a, KpekuHra, ropeHus. llpencraBienre O MeXaHHU3ME peakUui
PaAMKAIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl oydyeHus: U MpUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa 1 nu3omepusi. OCOOEHHOCTH CTPOSHHS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIOMPOINAH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
UKJIOTEeKCaH ) [UKI0anKaHoB. CriocoObl MOTY4YeHHs U TPUMEHEHHE [TUKII0ATIKaHOB.

AnkeHsl. ['oMoorudeckuii psii ajaKkeHoB, olmmas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY/] ATKEHOB, SP°-THOPHAM3ALMS aTOMHBIX OpOHTAIeit
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reomeTrpudeckas (muc-tpaHc-) uzomepus. dusnueckue
CBOMCTBAa QJKEHOB. XUMHYECKHE CBOMCTBA: pPEAKUMU IPUCOCAVUHEHUS, 3aMEUICHUsS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKHcieHus. [IpaBusio MapkoBHUKOBaA.
KauecTBeHHbIE peakiuu Ha ABOHHYIO CBs3b. CrIOCOOBI MOMTyYeHHS U IPUMEHEHHUE aJIKEHOB.



Anxaguensl.  Kmaccudukammss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHMX  CBOMCTB
CONpsKEHHBIX ueHOB, 1,2- u 1,4-npucoeaunenue. Ilonumepusanus cOnpspKEHHBIX IUEHOB.
CrniocoOblI oTy4eHus U NpUMEHEHHUE aJIKa/IieHOB.

Ankunbl. ['oMOIOTHYECKU psAZl aTKKMHOB, 001Ias ¢popMmyrna, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN AJKWHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA AIKWHOB. XHMMHYECKHE CBOWCTBA: PEaKIUU
MPUCOEANHEHUS, AUMEPU3alui U TpUMepU3aluu, okucieHus. KucioTHble cBONWCTBA aIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIC PEaKIMU Ha TPOUHYIO CBs3b. CHOCOOBI
MOJIYYeHUS! U TPUMEHEHUE aIKUHOB.

Apomaruyeckue yriaeBoaopoas! (apeHsl). 'oMomornyeckuii psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.1a.
®dusnyeckue CBOMCTBA apeHOB. XHWMHYECKHE CBOWCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeIIeHusl B OCH30JbHOM KOJIbLIE M YIJIEBOJOPOJHOM paHMKalle, PEaKIMHU MPUCOCAMHEHUS,
OKHCIIeHHE ToMoJioroB OeH3omna. IlpeacraBieHne 00 OpUEHTHPYIOIEM IEHCTBHM 3aMECTHTENIEH
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE AJKUIbHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepu3zanus  crupona. CrnocoObl  MONyYeHHUS ©W  TIPUMEHEHHE  apOMaTHYECKHX
YIJIEBOIOPOOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIN
Yroidb U TPOAYKTHI €ro mepepaboTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMHUYECKHA, KaTaIUTUYECKUi), pupopmMuur, nuponus. [IpoaykTel nepepabotku HedTH, MX
MPUMEHEHHE B TPOMBIIIJICHHOCTH H B OBITY.

['eneTnyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuu 3amernieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTPYIY, IUAHOTPyMMy, aMuHorpynmy. J[lelictBue Ha
rajoreHNpPOU3BOIHBIE BOJHOIO W CIOHMPTOBOIO  pacTBopa IIENOYM. Bzaumoperncrue
JUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. lloHATHE O MEeTalsIoOpraHu4YeCKUX COEIUHEHUSIX.
Hcnonp30BaHne TalOT€HIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (pPacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEaKIUui
YTJIEBOJOPOJOB Pa3IUYHBIX KJIaccoB (oOeclBeunBaHUE OPOMHOW WIJIM MOJHOW BOJBI, PacCTBOpPA
nepMaHraHaTa Kajius, B3aMMOJCHCTBUE aleTUIEHA C aMMHMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), xauectBeHHOE OOHapyX)eHHE YriepoJa M BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STWIEHA U M3y4YEHHE €ro CBOICTB, O3HaKoMmiieHHe ¢ koJutekiusmu «Hedtos» u
«Yronp», ¢ oOpa3namMu IUIaCTMAcC, Kay4yyKOB U PE3UHBbI, MOJEIHUPOBAHUE MOJEKYI
YIJIEBOOPOAOB U TaJOTEHIIPOU3BOJHBIX YITIEBOLOPOIOB.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenbHble omHOATOMHBIE CcHUPTh. CTpoeHHEe MoJeKyl (Ha MpUMEpe METaHoJa U
stanona). ['omonornueckuii psia, odmas ¢popmyna, H30MepHs, HOMEHKIATypa U KiacCH(pUKAIIHS.
@u3nyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBS3U MEXAY
MOJIEKYJIaMH ~ COHUPTOB. XHMMHYECKHME CBOMCTBA: pEaKIMU 3aMEIICHMs, JeTuapaTaiui,
OKHCJICHHUS, B3aUMO/JICHICTBUE C OPraHMYECKUMHU U HEOpraHM4eCKUMH KucinoTamu. KauectBenHas
peakuus Ha OJHOaTOMHbIe cUPTHL. [leficTBHe 3TaHOJa M METaHOJia Ha OPraHU3M 4eJOBeKa.
CriocoObI nostyueHust 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3omepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHoOroaToOMHbI€ COUPTHI — ATWIEHIVIMKONb W INIHLIEpUH. PU3NYECKUE U XUMUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECUCTBHUE C OPraHMYECKUMU U HEOPraHUYECKUMH
KHMCJIOTaMH, KaueCTBEHHAsl pEaKIusi Ha MHOTOaTOMHbIe cnupThl. [IpencraBienue o MexaHusMme
peakuuii HykineopuabHOTO 3amernieHus. [leificTBue Ha opranu3M denoBeka. CriocoObl MOTydeHUS
Y IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aHMHOE BIUSHUE TMAPOKCOTPYIIBI M OEH30JIBHOTO spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MomydeHHs W NpUMEHeHue (QeHona.
®denonpopManbaeruaHAs CMOJIA.

KapOoHuibHble COEMMHEHUST — aIbJerujbl M KETOHBL. JEKTPOHHOE CTPOCHHE
KapOOHWJIbHON Tpymmbl. ['oMonornueckue psapl ajabAETHAOB U KETOHOB, o0mias ¢dopmyia,
n30Mepusi M HOMeEHKJarypa. (DHU3WYECKHME CBOWCTBA AJBJIECTHUIOB M KETOHOB. XHMHYECKHUE
CBOMCTBA albJETUIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHHE albAETUOB,
KayeCTBEHHbIE peakluHu Ha anpiaerujpl. CrocoObl MONyuyeHUss M NpPUMEHEHHE ajbJETUIOB U
KETOHOB.

OMHOOCHOBHBIE TpeaelibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHkiarypa. Pusndeckue CBOHCTBA OJHOOCHOBHBIX
peleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakuus 3TepUPHUKAIUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOJAHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI. [loHsATHE
0 TIPOU3BOJIHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX d(upax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpPEAETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJICUHOBAS, JUHONE8As, JUHONEHO8as KHUCIOTHL. CrocoOsl
NOJIyYEHHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudyeckuii psia, odmas dhopmysa, U3oMepuss 1 HOMEHKJIATypa.
Du3nYeCKre 1 XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOU Cperie.

XKupsl. Ctpoenue, Gpusnyeckue U XUMHUECKUE CBOMCTBA JKUPOB: THAPOJIHU3 B KUCIOH U
mea049Hol cpee. OCOOEHHOCTH CBOWCTB )KHUPOB, COACPIKALINX OCTATKU HETIPeIeNbHbIX KUPHBIX
KUCHOT. JKUpsl B IPUPO/IE.

MBpBUTA KaK COJTM BBICIINX KaPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmast xapaktepucTuka yrieBonoB. Kiaccudukanus yriaeBofoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (PyKTO3a, TajakTo3a, pubo3a, Ae30KkcupuOo3a.
®du3nyeckue CBOMCTBA M HaxoxiAeHuWe B mpupone. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKLIMU C Y4YacTUEM CHUPTOBBIX UM ANBJETMAHOW TpyMNN, CHOUPTOBOE U
MOJIOYHOKHCIOe OpokeHue. I[IpuMeHeHHe TIIIOKO3bl, €€ 3HaueHHE B >KU3HEICSITEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajgpTO3a U JaKTo3a. BoccraHaBmuparomue u
HEBOCCTaHABIIMBAaONIME aucaxapuabl. ['maponns aucaxapuaoB. HaxoxneHuwe B mnpupone U
npuMmeHeHue. [lomucaxapunpl: Kpaxmaji, INIMKOTeH M 1emnono3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU Leutoyo3pl. Pdu3nueckue CBOMCTBA Kpaxmajga M LEJUII0JIO03BI.
XHUMHUUYECKUE CBOMCTBA Kpaxmalla: TMAPOJIM3, KaueCTBEHHAs pEaKkUus C HOAOM. XUMUYECKHE
CBOICTBa 1IEJITIOI03bI: TUAPOIIN3, OTydeHHE YPUPOB 11euTI0103bl. [loHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).



DKCrepuMEHTAIbHBIE METOJbl M3YUEHUS! BELIECTB U HMX IMPEBpAlllEeHUI: pacTBOPUMOCTH
pa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJIEUCTBUE 3TAHOJA C HATPUEM, OKHUCJICHHE 3TUIIOBOTO
CIIUpTA B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM NPOBOJIOKE, OKHCIEHHE STHUIIOBOrO CIUpPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAaHHUE BUIEOMATEPHUATIOB), KAUECTBEHHbIE pEaKLUy Ha
anpAeruibl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuom menu(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pactBopa TIOK03bl ¢ ruapokcunoM Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb, «KapOoHoBbIe KUCIOTHI. CI0KHBIE
3(upbI».

A3oTcoaepikaiiue OpraHuvdecKne coeJMHeHHusI.

AMUHBI — OpraHW4YecKWe TMpOW3BOAHBIE ammuaka. Kriaccudukamuss aMUHOB:
anudaruyecKkue U apoMaTHUeCcKue; MepBUYHbIC, BTOPHUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (U3HUYECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIC CBOWCTBA, aIKMJIMPOBAaHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aMHUHOB C a30TUCTOM KUCIOTOU. COJU aIKUIIaMMOHHUSL.

AHUWIVH — IpEeACTaBUTENb AMUHOB apoMaTudeckoro pana. Ctpoenue anwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MouieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennnie peakumn Ha aHuiauH. CrocoObl MONyY4eHUS W TMPUMEHEHHE aln(aTudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOCH3071a.

Amunokucinotrel. Homenknatypa u  wu3oMepus. OTaenbHbIE TPEACTABUTENN  O-
AMUHOKMCIIOT: TJIMUWH, alaHuH. PHU3ndecKkrne CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OPraHUYECKUX COCAMHECHHM, peakius IOJIUKOHICHCAIINH,
o0Opa3oBaHNe MENTUAHON CBs3U. buonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
NEeNTHIOB.

benkun kak npupognbie nonumepsl. [lepBuyHasi, BTOpUYHAsh U TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OENIKOB: TUIAPOJIM3, NEHATypalus, Ka4eCTBCHHbIC PEaKIMh Ha
OeInKH.

DKCrepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HUX MPEBpallleHUI: pPacTBOpEHUE
0enKkoB B BOJie, JeHATypalus OEIKOB MU HarpeBaHUM, IIBETHbIC PEaKIMU Ha OENKH, pelleHue
HKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOJEpKallMe OPraHWYeCKHE COCIUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokomosieKky IsipHbIE COeTUHEHHUS.

OcCHOBHbBIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIUHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEpU3ALUU, CpPeAHsss MoJieKysipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — MOJMMEPHU3ALIUS U MOJTUKOHICHCAIIUS.

[TonumepHbie MaTepuabl. [Tnactmaccel (monu3TUIIEH, MOJIUIIPOITUJICH,
MOJIMBUHUJIXJIOPUI, MOJIUCTHPOIL, MOJIMMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DnacToMephl: HATypaldbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaJHEeHOBBIH,
XJIOPOTIPEHOBBIN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHna: HaTypanbHbBIE (XJIOMOK, MEPCTh, METK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Monmumepsl  cmenmanbHOTO  Ha3Ha4YeHHWS  (TEQUIOH, KeBIap, AIIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3aaracéMpie MOJMMEPHI).



DKCrepuMEHTAIbHBIE METO/Ibl M3YYEHHs BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3llaMyd TMPHUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 33134 10 TeMe «Pacrno3HaBaHue MIacTMacc U BOJIOKOH».

PacuérHble 3agayn.

Haxoxnenue MoiekyasspHOi (popMysIbl OPraHUuYecKOro COeTUHEHHS M0 MacCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIUX B €r0 COCTaB, HAXOXKICHHUE MOJIEKYISPHOH (HOpMysbl OpraHUYecKOro
coenHeHus: 1Mo Macce (00BEMY) MPOIYKTOB CropaHMs, IO KOJMYECTBY BellecTBa (Macce,
00BbEMY) TTPOTYKTOB PEAKIIMH U/WUJIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XUMHYECKHX CBONCTB WJIM CIIOCOOOB MOJIyYEHHS,
OIIpEeEeNICHUE I0JIM BBIXOZA MPOIYKTa PEAKIIUUA OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanusi MexXnpeaMETHBIX CBSA3EH MPU M3YYEHUU OpraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITHIA, TPUHATHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHs,
3aKOH, aHAJINW3, CHUHTE3, KiaccHu(uKauus, HAOIIOJeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®dusuka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUYECKUHN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHME BELIECTBA, (PM3UYECKUE BEIUYHHBI,
€MHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, omocdepa, MeTaboIN3M, HACIIECICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUS, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIIEBOIBI, )KUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mosie3Hble UCKOMAEMbIe, TOTUIHUBO.

TexHonorust: muIIeBble MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIME CPEICTBRA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue 3IEeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YpPOBHU H TMOJYPOBHU. ATOMHBIC
opourtanmu. Kimaccuukaruss XUMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-anmemenTtsr). Pactpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DJEKTPOHHbIE KOH(UTypali aTOMOB 3JEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, SJICKTPOHHBIC
KOH(UTYpAIH HOHOB. DIEKTPOOTPULIATEITHHOCTb.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuUuYeckux osnemento JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepuoanyeckoil CHUCTEMBbl XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOUN TEOpuel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB MO TPYyMIaM M
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menpgeneesa.

Xumuueckasi CBs3b. BUIBI XMMHUYECKON CBSI3M: KOBAJICHTHAsl, NOHHAS, METAJNINYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOM CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
U JyvHa cBsa3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsizb. MeXKMONEKYIIpHbIE B3AUMOACHCTBHUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO — HOHa!
KOMIUIEKCOOOpazoBaTenb, JHMraHAbl. 3HAuY€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAIMUYECKUX
peméToK (CTPYKTYpP) U CBOWCTBA BEIIECTB.

[TonsiTne o nucnepcHbIX cucteMax. MctuHHbIEe pacTBOpPHIL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTtBope, MoOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTb. Kpucrammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB. |pUBUANbHBbIE HA3BAHUSA
OT/IENIbHBIX MPEJCTABUTENEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peakIfii B HEOPraHUYECKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. TenaoBbie 3PpPeKTh XUMUUECKUX peakiuil. TepMoXxuMuiecKkue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMOreHHbIC
U reTeporeHHbie peakunu. Katanus u karaau3aTtopsl.

O6parumbie W HeoOpaTUMbIE peakiuu. XHUMHYecKoe paBHoBecwe. KoHcraHTa
XUMHYECKOro paBHOBecHs. (DaKTOpBI, BIMSAIOIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS:
TEeMIlepaTypa, N1aBJIIEHUE M KOHILIEHTPAllMM BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnextponauTnueckas auccouuanus. CusipHble U ciiabble  AeKTposuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (PH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIECHUsA. BakHeWlne OKHCIUTENN U
BOCCTaHOBUTENU. MeTO/] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIaBOB BELIECTB.

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHS BEIIECTB M WX MPEBpALICHUN: pa3IokKeHUe
NEpPOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aToOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
IPOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpeAeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHAUKATOPOB, U3y4YEHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckass xumus.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XuUMUYeCcKHX 3ieMmeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusl HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, ¢puznyeckue U XUMHUYECKHE CBOWMCTBA: PEaKIHH C METAIaMU U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuapl. TOMNIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoiaydeHus, Gu3nYecKue U XUMHUYECKUe
cBoiicTBa. ['asoreHoBogOpOAbl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCOUHEHUHN.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJYYEHHS] KUCIOPOA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoga u o030Ha. Okcuabl U
MIEPOKCHUJIBI.

Cepa. Haxoxxnenme B mpupoje, CIOCOObl MOMy4eHUs, (PU3MUEeCKHMe U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepoi(l1V), oxcun cepri(V1). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. llpuMeHneHue cepbpl U eé
COEIMHEHUM.

A3zor. Haxoxknenue B mpupone, CHOCOObI MOIy4YEHHS, (PU3NYECKHE H XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcHuabl a30Ta. A30THCTass M a30THAasg KUCIOTHI U HUX COJIH.
OcCOoOeHHOCTH CBOMCTB a30THOM KHUCJHOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHHUs, (U3NUECKUE W XHUMHYECCKUE
cBorictBa. Dochuaer u dochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIU.
[Ipumenenue dpocdopa u ero coequnenuit. Dochopusie ynodpeHus.

Yrinepon, HaxoxIeHue B Tpupone. AimorponHble Mogupukanuu. Duzndeckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BeIIeCTB, 0oOpa3oBaHHBIX yriepomoMm. Oxcua yriepoma(ll),
okcun yriepona(lV), yrombHas kuciaora U e€ coid. AKTHBUPOBAHHBIA Yrojb, aacopOIHs.
Oymiepensl, rpadeH, yriaepoaHsle HaHOTpYOku. I[IpuMeHeHHe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHCHHIA.

Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, (PU3MUECKUE U XHUMHYECKHE
cBorictBa. Okcua kpemuusi(1V), kpeMHUEBasE KUCIIOTaA, CHIMKATHI. [I[puMEeHEHNE KPEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJy4YeHue, BUJIbI CTEKJIA.

[onoxxenne metamioB B [lepuoauueckoii cucteMe XUMUYECKUX 37eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Tpumenenue meTayioB B ObITY M TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHA P HampspDKeHuid  MetawioB. OOmme CcrnocoObl  MONydeHUs
METAIIJIOB: TUAPOMETAIUTYPTHUS, TUPOMETAILTYPTHUS, AIeKTpoMeTautyprusi. [loHsaTre o Koppo3uu
MeTal1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka mMetawioB |A-rpynmsr [lepuoandeckoil cUCTEMBI XUMHUYECKUX
sneMeHToB. Hatpuii u kanuii: noiaydyenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mas xapakrepuctuka metaioB |IA-rpynmel [leprogumdeckoil cucTeMbl XMMHUYECKUX
9JIEMEHTOB. MarHuii W KaJblMi: TMOJydeHue, (PuU3nUecKue U XUMHYECKHE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coenNuHeHUH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUHR: TIONTydeHue, (U3NYECKUe U XMMHYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAnHeHWH. AMQoTepHbIe CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHHSI,
TUIPOKCOKOMILIEKCHI aTIOMUHUS.

OOmast xapakTepuUCTHKa MeTalioB MoOo4HbIX mnoxarpynmn (b-rpynm) Ilepuonndeckoit
CUCTEMBI XUMHUYECKUX JICMEHTOB.

DuU3NYECKUe U XMMUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUAbl U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomaThl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[TonydeHnue u mpuMeHEHUE XpoMma.

®dusznueckue M XHMMHMYECKME CBOMCTBA MapraHiia M €ro COCIMHEHHMH. Baxunenmmue
coenuaeHust Mmapraana(ll), mapranma(lV), mapranma(V1) u mapranna(V1l). [lepmanranat kanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.



Du3nyecKue U XUMUYECKHE CBOMCTBA JKeJe3a U ero coequHeHn. OKCUIbI, TUAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tomyuenue u mpuMeHEHNE Kele3a U €ro CIIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydenre u npuMeHeHne
MeOU U €€ COeTUHEHUH.

[{uHK: monyueHue, GU3NIecKre U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCUJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKa U ero COeAMHEHUH.

OKCIEpUMEHTaIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX TMPEBpalllCHUIl: H3y4yeHue
00pasIoB HeMEeTaIoB, TOpeHue cepbl, (ocdopa, xkemesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMKU «MeTalibl M CIJIaBbl», B3aWMOJEHCTBHE INEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOMKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIIOB), B3aUMOJCUCTBUE IIUHKA U
JKeje3a ¢ pacTBOpaMu KHUCJIOT U IeJIoueld, KaYeCTBEHHbIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI,
KAaTHOH BOJIOPOJA U KaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, pEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l'ajJoreHsn»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUSD», «MeTallIbl TIaBHBIX MOATPYII»,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS U )KU3Hb.

Ponb xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA delloBeuecTBa. [loHATHE 0 HayuyHBIX
METO/JaX T[O3HAHMS M METOJOJIOTMM HAay4yHOro wuccieioBaHus. HayuHble NOpUHIUIBI
OpTraHU3aIMN XUMHUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOIYYEeHUS BayKHEHTIIHX
BElIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIocoObI MOJTYYEHHUS] METAIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKpYXarollel cpelbl U
ero nocneacTBus. Poib xuMuun B o0ecriedeHnu 3HepreTuYeckoil 6e30MacHOCTH.

XumHus U 300poBbe 4YenoBeka. JlekapcTBeHHblE cpencrsa. IIpaBuia uCIONb30BaHUsA
JIEKApCTBEHHBIX IIpenaparoB. Ponb XWMHUK B pa3BUTUN MEIULIMHBI.

XYMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecrieueHun
NUILEBOH 0e30MacHOCTH.

Kocmernueckne u mapdromepubie cpenctBa. bertoBas xumwus. [IpaBwmia 6Ge3omacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMUs B CENBCKOM X03s1icTBe. OpraHnyecKre U MUHEPATbHBIC YIOOPCHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUIs DJIEKTpOHUKH. HaHoTexHOMOrNN.

PacuérHrble 3agayn.

Pacuérel: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MacChl (00bEMA, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaklWH, €CI OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BELIECTBA, MACCOBOW JOJAM U MOJISIPHOU
KOHIIGHTpAllMd BEILECTBA B PAcTBOpPE, MOJIM BBIXOJAa MPOJYKTAa PEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 kiacce OCyIIECTBIIETCS Yepe3 UCHOIb30BAHNUE KAaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHATHUM, IPUHATHIX B OTACIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0Impe ecTeCTBEHHO-HAYYHBIC TOHSATHS: SBJICHHWE, HAayYHBIH (aKT, TUIOTE3a, TCOPHS,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamus, TEepUOAUYHOCTh, HAONIOJCHUe, W3MEpPEHHUE,
3KCHepI/IMeHT, MOACIIb, MOI[GJII/IpOBaHI/Ie.

®dusnka: Marepusi, MUKPOMHpP, MAKpPOMHpP, aTOM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOITBI, PaJMOAKTHBHOCTh, MOJICKYJIA, YHEPreTHYCCKHH YPOBEHb, BEIECCTBO, TEIO, OOBEM,
arperaTHoe COCTOAHHUEC BCIICCTBA, I/I,Z[GaJIBHblﬁ ras, q)HSI/I‘ICCKI/Ie BCINMYHMHBI, CAHUHUIIBI
U3MEPEHUS, CKOPOCTh, YJHEPTHUSI, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIM3M, MakKpo- U
MHUKPOIJIEMCHTBI, OCJIKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB M MOTOK SHEPTUU B DKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoNOTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJLTYPTHUs, CTPOUTEIbHBIC MaTEPHAIIBI,
CCJIbCKOXO3SHUCTBEHHOE TPOW3BOJICTBO, IHUINEBAas IMPOMBIIIICHHOCTh, (hapMaleBTHYSCKas
HpOMBII.HJ'IGHHOCTI:, HpOI/IBBOI[CTBO KOCMECTHUYECCKUX HpenapaTOB, HpOI/ISBO,Z[CTBO
KOHCprKLII/IOHHBIX MaTepI/IaJIOB, BHGKTpOHHa}I HpOMBII_HJIeHHOCTB, HaAHOTCXHOJIOTHUHU.

BocnuraTeabHbIe aCIEKTHI B npenmogaBaHu XUMMHA

®dopmMupoBaHrEe OTBETCTBEHHOTO OTHOIICHUS K YUEHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yYJaroIUXCs K CAMOPA3BUTHIO U CAaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUU K 00YUEHUIO U
MO3HaHUI0. Vcronp30BaHne HHTEIUIEKTYAIbHBIX 3HAHUN U YMEHUU B IIOBCETHEBHOM KU3HU,
CaMOCTOSITENILHOCTh YOSKICHUI U )KU3HEHHOU MO3UIIMU, TOTOBHOCTH IIOMOYb APYTOMY,
MOJIOKUTETHFHOE SMOITMOHAIIPHOE CAaMOYyBCTBHE, 00IIast KYJIbTypa U SPYIUIINS, 30POBBIA 00pa3
JKU3HH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHWMHs» Ha YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUS
BBIJICJICHBI CJICYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOIIUMHUCS POCCUUCKOM TpaskIaHCKOM
WJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOONPEICIICHUIO;
HaJIMYMe MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOyYaroImuxcs
PYKOBOJICTBOBATHCSI MPHUHITHIMU B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHUS;, HAIUYUE
MIPaBOCO3HAHUS, PKOJOTUIYECKON KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HCHHBIC
TUIAHEBL.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT CPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JMEATEIHHOCTH 00YJaOIUXCsl B TIPOIECCE peaTn3alun
00pa3zoBaTenbHON JAEATETHHOCTH.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MPEAMETa «XUMHUS» OTPaXaroT chOPMHPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U TIPAKTHYECKOHN JMEATEIHHOCTH 00YyJaoIUXCsl B TIPOIECCE peaTn3aiun
00pa30oBaTeNbHON IeATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

OCO3HAHUA O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00SI3aHHOCTEH, YBAKECHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIbHBIX HOpPMax W MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEITLHOCTH MPU CO3JaHUU YICOHBIX MPOEKTOB,
pelIeHnn y4eOHbBIX U MO3HABATEIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU EATETLHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XMMHH;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO TMPHUIOKEHUS
XHMHH, OCO3HAHHMS TOTO, YTO JaHHBIE HAyKH €CTh Pe3yJbTaT JIMTEIbHBIX HAOIIOACHUM,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB;

WHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUH U TIOCIEAYIOUIEM aHAIIU3e
nH(OpMAIUK O MIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJCHUE U MOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KWU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HH, B TPYIOBOH JESATENBHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TPYA0BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAaHNUN 110 XUMHUH;

YBaXXEHUSA K TPYAY, JIOASAM TPpYyJa U pe3ysibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYalbHOW TpPAaeKTOpPHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cCOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH 11€1eCO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATHh HEOIATOMPHUATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPEINTPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMATILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I11eCTBEHHOM MPAKTUKH;

MOHWMAHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHHsA €€ poiau B (HOPMUPOBAHHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHnu mpodIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW NMBHIIW3ALNU: B €&
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUU HOBOM 0a3zbl MaTepuaIbHOMN
KYJIBTYpbI, B pEIICHUH II100abHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecrevYeHnn yCIOBHMA yCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KAXKIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS



aHaIM3a W OOBSCHEHUS SIBICHUH OKPYXKAIOUIETO MHUPAa M TPOUCXOISNIINX B HEM H3MEHEHHH,
yMEHUS Jie7aTh 000CHOBAHHbIEC 3aKII0UEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTETIBHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS ISl peleHns] Ipo0iemM
B peaIbHBIX )KN3HEHHBIX CUTYAIHsAX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTHBHOMY IIOJyYEHHIO HOBBIX 3HAaHWH 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
NeSITETbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOrPaMMbI [0 XHMHHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC UIT (OPMHPOBAaHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIAUCIUILTHHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHAYYHBIC TTOHATHS, OTPAXKAIOIINE [IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METO/IOB TTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIrus, SIBJICHUE, MPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIIIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHE);

YHUBEpCaJbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHKATHBHEIC,
perynsTHBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW TI'PAMOTHOCTH U
COILMAIHOM KOMIICTECHIMH 00YJYarOIIUXCs;

CIIOCOOHOCTh ~ OOyYalOIIUXCS ~ HMCIOJb30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYECCKHE 3HAHWS W YHUBEPCAIbHBIC Y4YeOHBIE ACHCTBUS B IO3HABATEIBHOW H
COLMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIe pPEe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU yUCOHBIMU
MI03HABATEIbHBIMHU, KOMMYHHKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBHS

1) 6a3oBble JIOTUYeCKHeE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeAeNaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

HCIIOJI30BaTh IIpHU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA: BbIACIATH
XapaKTepHble TpPU3HAKK TOHATHH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME NOHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIIN;

YCTaHAaBJIMBATb NPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUYHS B pacCMaTpUBAEMBbIX SIBICHUSX, (GOPMYIUPOBATH
BbIBOJbI U 3aKJIIOUYCHU A,

IMPUMCHATH B MPOHCCCC MO3HAHUA HMCIOJIb3YCMbIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBI€)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,



XUMHYecKass (OpMyna, YpaBHEHHE XHMMHUYECKOH peakuuu — NpU pPElICHUH Y4eOHbIX
MIO3HABATENBHBIX M MPAKTUYECKUX 33734, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTHUpPOBAaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

BJIAJCTh HABBIKAMHM CAMOCTOSITEILHOIO IIJIAHWPOBAHUS M TPOBEJIEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMylupoBaTh OOOOLIEHHS U BBIBOJBl OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B TO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIONMYJISIpHAs
JaUTepaTypa XHMMHUYECKOTO COZEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl HMHTepHera),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMaLnu, HeOOXOIUMOM [T BBIIOJIHEHHUS YI€OHBIX 331a4 ONPEeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPEACTaBICHUS HH(OPMAIH (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTHUE);

UCNONb30BaTh HAyYHBIH $A3BIK B KadecTBE CpEACTBAa IpU pabdoTe € XUMHYECKOH
nH(popMaruend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 0OCYX/1aeMON TEMbI B XOJI€ TUAJIOTA H/UITH TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (DOPMYIHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITOTHEHHS
IIPEIJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAalUUel pe3yJabTaTOB MO3HABATEIbHON IEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPU  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzanuy y4eOHOTO TpOeKTa, U (OPMYyITUPOBATH BBIBOJABI MO PE3ylbTaTaM MPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0€ 00CYXK/IeHUs 1 OOMEHAa MHEHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSATENIFHO IIIAHUPOBATh M OCYIIECTBIATH CBOIO IHO3HABATEIBbHYIO JESTEIBHOCTS,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii arOpuUTM JIEHCTBUN TpU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs ¢ YUETOM IMOJIYYE€HUS! HOBBIX 3HAHHHA O
BEIIIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICSITEIHHOCTH HA OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBbl [0 XUMHUH Ha YIiIyOJEHHOM YpOBHE Ha
YPOBHE CpEIHEro OOIIero oOpa30oBaHUs BKIIOUYAIOT CHEU(UUECKHE A Y4eOHOro mpenMera
«XUMUS» HaydyHbIC 3HAHUWS, YMEHUS U CHOCOOBI NIEHCTBHI 1O OCBOCHHIO, MHTEPIPETAIMH H
HpeO6paSOBaHI/IIO 3HaHI/II>'I, BUbI ACATCIIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAaHUU B PA3INIHBIX y‘-Ie6HI>IX CUTyalluMsdX, a TaKKC B PCAJBbHBIX XU3HCHHBIX CUTYyalUIX,
CBSI3aHHBIX C XHMHEH. B mporpamMmme mo XUMHH NPEIMETHBIC PE3YJIbTaThl MPEICTABICHBI 10
roflaM U3y4eHHsI.

10 KUIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYEHMHM OPraHUYECKOM XUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJiH B 00ECIeUeHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
pelieHn: mpodIeM SKOJIOTHUECKOM, YHEPreTHUECKON W MHUIIEBOM OE30MacHOCTH, B PAa3BUTUH
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX MCTOYHHKOB HHEpPrHUH, B OOECHEeUEeHUU
PalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIIEH KYIbTYpHI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3/I0pOBBIO H
MIPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
NOHATHS — XMUMHYECKHIl 3JIEMEHT, aToM, SIpO M 3JEKTPOHHAs 00ojoYka atoma, S, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opOutanel, MOH, MOJIEKYJla, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHYECKasl CBs3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM O0O0BEM, YIIEpOAHBINH CKeJeT,
GyHKIMOHATBHAS TPYIIA, PaaWKajl, CTPYKTypHbIC (HOpMyInbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEpUS CTPYKTYpPHAass M IPOCTPAHCTBEHHAs (reoMEeTpUYecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUUECKUN psAZl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpXKallne
OpraHUYECKHUE COCIUHEHHSI, MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COCTMHCHUS; TCOPUH, 3aKOHBI (mepuomudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHMs MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS OSHEPIUU TMPH XUMHYECKHX PpEaKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAIlUe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHHI; TMpEeACTaBICHUS O MeXaHH3Max
XUMHUYECKHX pEaKkIHid, TEepPMOJAWHAMHUYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aUMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MOJIeKyJaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTaHTHl | U || pona); dakrosornyeckue CBEACHHS O CBOWMCTBAX,
cocTaBe, IOJy4YeHUHU ¥ 0€30MaCHOM MCIOJIb30BAHNN BaXXHEHIIINX OPraHUYeCKUX BELIECTB B OBITY



U TPAKTHUUECKON JeATeIbHOCTH YeNOBeKa, OOIMMX HAy4YHBbIX MPUHIUINAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJIA, IEPEepadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMECHHI: BBISIBISATH XapaKTEPHbIC IPU3HAKHU MTOHITHIA, YCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHS ITPH OIUCAHUH COCTaBa, CTPOEHUS U
CBOICTB OPraHMYE€CKUX COCTUHEHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

MCIOJIb30BaTh XMMHYECKYIO0 CHMBOJIMKY ISl COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBSITh ypaBHEHUS XMMHUYECKHX peakUMid U  pacKpelBaTb HUX  CYIIHOCTE:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMOCPEACTBOM  COCTABJIEHUS  AJIEKTPOHHOTO
OamaHca ATHX peaklUuid, peakuii MOHHOTO OOMEHa MyTEM COCTaBIEHUS WX TOTHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUM;

U3TOTaBIMBATh MOJEIM MOJEKYJ]l OpraHMYeCKUX BEIIECTB JUIsl WJUTIOCTPAllUU  MX
XUMHUYECKOT'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTaHABITUBATH IPUHAJICKHOCTD U3YYCHHBIX OPTaHUIECKIX
BEIIECTB 10 UX COCTaBy M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIle COeIUHEHUH, 1aBaTh UM
Ha3BaHusA 1o cucremarndecko HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BAHUS
JUISE  OTACTBHBIX TPEJCTAaBUTENICH OPraHUYECKUX BEIIEeCTB (ITUJICH, AaleTWICH, TOIYOJI,
TJIALEPUH, OSTUJICHTINKONb, (eHon, Qopmanbaerun, amneTanbIerus, areToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTBI, TJIMIIMH,
aJlaHWH, MalbTo3a, GPYKTO3a, aHWIINH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHS OMPEICNATh BUJ XHMHUYECKOW CBS3M B OPraHUYECKUX
COCIMHEHUX (KOBaJICHTHAs! M MOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (UIUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
AJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJKaJHEHOB, AJIKMHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB,
CIIUPTOB, ANBJETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX M CIOXKHBIX 3()UPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJHCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHUMHU YypPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINI ¢ HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCJMHEHUH OT KPAaTHOCTH M THUIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AUMHOI'O BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH U MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh BJAJIEHUS CHCTEMOM 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HAONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICTICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

c(OPMHUPOBAHHOCTh ~ YMEHHSI IPHUMEHATH OCHOBHBIC OMNEPAMH  MBICIHTEIHHOM
NEeSTeNIbHOCTH — aHAJU3 M CHUHTE3, CpaBHEHHE, O0O0OIlEeHHE, CHCTEMaTH3aluIO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — /Il U3y4EHUs! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;



c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMHU U
NpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Uii 0ojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpraHMYECKON XMMHUU IJi1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUI, UMEIOIUX €CTECTBEHHO-
Hay4qHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUETHI MO XUMHUYECKHM (QopMmyliaM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PH3MUECKUX BENUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XMMHUYECKOH (OpMYJIbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLIEHUBATH C MO3UIMN
9KOJIOTHYECKON Oe30MacHOCTH MOCJIENCTBUS OBITOBOM W TNPOM3BOACTBEHHOH JEsTENbHOCTH
YyelloBeKa, CBSI3aHHOM ¢ mepepabOTKON BEIIECTB, HMCMHOJIb30BaTh IONTYUYCHHbIE 3HAHUS IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh M NMPOBOAUTH XUMUYECKUN
9KCIIEPUMEHT (ITOJIy4e€HUE U U3YUYEeHUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M  KUCIOPOJCOJEPKAIMX OpraHUYeCKHX BEIIECTB,
pelieHre HKCHePUMEHTANIbHBIX 3a7ad [0 pAClO3HABAHMIO OpPraHMYECKHX BEIIECTB) C
coOyo/iIeHeM TpaBuwil  O€30MacHOro  oOpamieHust ¢  BelmecTBaMH M J1a0OpaTOpHBIM
obopynoBanueM, (HopMyIHpOBaTH I11€7b HMCCICNOBAHMS, TMPEJACTABIATH B Pa3IUYHON ¢dopme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOuroIaTh MpaBUiIa HKOJOTHYECKU IIeJIeCOO0Pa3HOTO MOBENEHHUS B OBITY U TPYIOBOM
NESTENIbHOCTH B IEJIIX COXPAaHEHUs CBOErO 3J0pPOBBS, OKPYXKAIOUIeH MPUPOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHS Ha XHBBIC OPraHU3MbI ONpEAETIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIici nokazarens [T/1K;

aHAIM3UPOBATh  1€1€cOo00pa3HOCTh  NPUMEHEHHUS  OpraHMYecKHX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0NH3A;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBIH MOUCK XUMUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4Hasl JHUTepaTypa, CpelacTBa
mMaccoBoi uHGpopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaJIU3UPOBATh XHMHUYECKYIO
nH(popmaruio, mepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMU
3aJa4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmass W HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHHUI: O MaTepUAIILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBIICHUI MPHUPOIBI, O MECT€ W 3HAYEHUU XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIeYeHUH YCTOMYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
SHEPreTUYecKOM W TMUIIEeBOM 0e30MacHOCTH, B Pa3BUTHH MEIUIUHBL, CO3JAaHUM HOBBIX
MaTepHajoB,  HOBBIX  HCTOYHHUKOB  SHEPrUM, B  OOECIEYEHHU  PAIMOHAIBHOTO
IPUPOONOIB30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U IMIPUPOIHON Ccpefie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATHUS — XUMHUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-



, p-, d-atomHbIe OpOWMTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHMS aTOMa, TMOpHIA3aIns
aTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJe€HTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKUCJICHUsI, XUMHUYECKass CBA3b (KOBAJICHTHAsl, HOHHAs, METa/UInYecKas, BOJOPOJIHAs),
KpUCTAJIJIMYECKasi peléTka, XUMHUYecKas peakilus, pacTBOp, IJIEKTPOJMTHI, HEIIEKTPOJIUTHL,
JNEKTPONIUTUYECKAsT ~ JUCCOLMAlLUs, CTENeHb JMCCOIMAIMM, BOJOPOJHBIN  IOKa3aTenb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIIJIOBOM A(PPEKT XUMUUECKON peaKu, CKOPOCTh XUMHUECKOM
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsL DIIEKTPOIUTHUYECKOM
auccouuanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBpAIllEHUS HEPIHMH MPH XUMHYECKHX PEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIlUEe B OCHOBE MOHUMAHUS NMPUYUHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE MPEJICTaBICHUS O CTPOCHHM BEIIECTBA Ha AaTOMHOM,
MOHHO-MOJICKYJIIPHOM M HAJMOJEKYJISPHOM YpPOBHSX; TMPEACTAaBICHUS O MEXaHHU3Max
XUMUYECKUX pEaKUuid, TEPMOJMHAMMUUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTIX UX
NpOTEKaHUs, O XHMMHYECKOM paBHOBECHM, pPACTBOpAX U  JUCHEPCHBIX  CHCTEMaXx;
dakTosornueckrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U O€30MacHOM HCIOJIb30BaHUU
BOXHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTHUECKON MAESITEIbHOCTH 4YEIIOBEKa,
00IINX HAYYHBIX MPUHIIANIAX XUMUIECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMECHHIA: BBISIBISATH XapaKTEPHbIC IPU3HAKU MTOHITHA, YCTAaHABINBATh
UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS NMPU ONMHCAHUHA HEOPraHUYECKUX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BAaTh XUMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHWMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaibHble Ha3BaHHs OTACIBHBIX BEIICCTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEIENISITh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKIX
DJIIEMEHTOB B COCIMHECHHSX, BUJ XUMUYECKOW CBSI3HM (KOBAJICHTHAS, MOHHAS, METAJUTMUECKas,
BOJOPO/IHAS ), TUIl KPUCTAJUTMUYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHAA
XUMUYECKOW CBSI3U U TUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-AKIICITOPHBII
MEXaHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(PUIIUPOBATh: HEOPTraHUYECKHE BEIIeCTBa IO MX
COCTaBY, XMMHMUYECKHE pEaKLUUU IO Pa3IMYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyroLIux
BEIIECTB, TEIUIOBOMY J3(PQeKTy peakluHu, H3MEHEHHUIO CTEleHEH OKHUCICHUSI DSJIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalu3aTopa W JPYrHe); CaMOCTOATEIHHO BBIOMpPATh OCHOBAHUS U
KPUTEPUU JJIs1 KIACCU(PUKALIMN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonuueckoit cucremsr JI..
MenpeneeBa, UCMONB3Yys MOHITHSI «IHEPTETUYECKUE YPOBHUY, «IHEPreTUUYECKUE TOTYyPOBHU,
«S-, p-, Od-aromMHBIC OpOUTAIN», «OCHOBHOC M BO30YXKIEHHOE DHEPIeTUYCCKUE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHMH 110 nepuojaM u rpymmnam [lepuoanueckoit cucremsl . 1. MennaeneeBa, BaAJICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX DJIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIIHME XHUMHYECKUE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U
MEXIy HEOPTraHUUECKMMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEeaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPENCTBOM COCTaBIEHUS AJIEKTPOHHOro OajmaHca ITHX pEaKlWi; peakiuid HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX TIOJHBIX W COKPAIIEHHBIX HOHHBIX YpPaBHEHMMU; pEaKIHi
TUAPOJIN3A; peakluil KoMIUIeKcooOpa3oBaHMs (Ha MpUMEpe THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMHUHHS);

c(OpPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuii ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHYECKON peakiMy B 3aBUCHMOCTH OT Pa3jMyYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIleHUs
XUMHUYECKOTO PAaBHOBECHUSI TOJT BIUSHUEM BHEIIHUX Bo3aecTBui (mpunnu Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUECKUE PEAKIINH, JISKAIINEe B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEePHOW KHCIOTBHI, aMMHaKa, OOIIUWe Hay4HbIe MPUHITUIIBI
XUMHYECKHX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0NH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO TIO3HAHMSI SBICHHIA
Opupoabl — HAOMIOJAEHHWE, U3MEpPEHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTh 3TH 3HAaHUS MPU
SKCIIEPUMEHTAILHOM HCCIIEJOBAaHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBIICHUIA,
MMEIOIINX MECTO B IPUPOJE, MPAKTHUECKOM JIeITeTbHOCTH YeJIOBEKa U B IOBCETHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
NPEJCTAaBICHUSIMA  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojee OCO3HAaHHOIO
MNOHUMaHUs MaTepUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIMs»; MAacChl BEIIeCTBA WM 00bEMa raza
[0 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOLIUX B peaklUu
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOIO TOKa3aTelsd PaCTBOPOB KUCIOT
U MIeNI0Yed C W3BECTHOM CTEMEHBIO NUCCOIMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTA pEeaKlUu, €CJIM OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJAE PacTBOpa C ONpEAEIEHHON
MacCOBOHM J10JI€l pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIXO/Ia MPOJYKTa peaklunn; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHU: CaMOCTOSITENBHO TUIAHHPOBATh M MPOBOAUTH XUMHYECKHIA
HKCIEPUMEHT (IIPOBEICHUE PEAKIUK HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPENEIEHNE CPElIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHIAUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUECKOM pEaKINH, pelleHue
OKCMIEPUMEHTAIBHBIX 3a/1a4 1Mo TemMaMm «Metamie» u «Hemetamnsl») ¢ cOONMIOACHHEM MPaBII
Oe3omacHOro oOpalleHus C BEIECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
Lenb HCCEeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOTH30BAHUS XUMUYECKOU MOCYION U
nabopatopHbIM 000pyIOBaHHEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMHU
[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTHYECKH I[eJIeCO00pa3HOro
MOBeIEeHNUA B OBITY M TPYIOBOM JEATEIHHOCTH B ILEISIX COXPAHEHHUS] CBOEr0 3/I0pOBbS,
OKpYXKarolllel MPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKMMas cMbIc noka3arens [1J1K;

c(OpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMUYECKOM
uH(pOpMallMK B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
mMaccoBoi uHpopMmanuu, WHTepHET W JApyrue), KPUTUUYECKH aHaJIU3UPOBATh XHMHUYECKYIO
uHopMalrio, epepadaTbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4ei.
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Ne i/ P Konrtpoabnbie | IIpakTnueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucteMa XMMHUYECKUX 9
aneMeHnToB /I. 1. Menaeneesa
19 CrtpoeHnue BeriecTBa. MHOT00Opasue 11 1
BEILIECTB
13 XUMHUECKUE PEaKIIH 19 1 3
HWroro no pazneny 39
Pasznen 2. Heoprannueckasi XumMusi
21 Hewmeranms 31 1 3
2.2 Mertaib 23 1 2
Hroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo bl TO3HAHUSL B XUMHUU. XUMUS U 9
' KH3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumus, 11 xmacce/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A.A., Jlyaun B.B.; ox
penakiuei Jlynuna B.B., O01mecTBO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienner

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun B.B.; mon
penakiueit Jlynuna B.B., O0mecTBOo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «/[PODA »;

AxkunonepHoe obmectBo «M3narensctBo «IIpocBemmenue»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

DNeKTpOHHBIN 00pa3oBaTeabHbIN pecype «Jlomamaue 3aganus. CpeaHee oo1iee
obpazoBanme. Xumus», 10—11 kmacc, AO «M3narensctBo "[IpocBemenue »;
Tpenaxep «Ob6mako 3HaHUNY». Xumus. 10 kmacc, OO0 «Duszukon Jlad»;

Tpenaxep «Ob6mako 3HaHUNY». Xumus. 11 xkmacc, OO0 «Duszukon Jlad»;

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bub6muoreka IIOK https://m.edsoo.ru



