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MNOACHUTEJIbHAS 3AIINCKA

Pabovas mporpamma mo XMMHH Ha YpOBHE CpeaHEro obiero odpa3oBaHuUs pa3paboTaHa
Ha ocHoBe DexepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHWI K pe3ynbTaTaM OCBOCHHS (deaepaibHOW  00pa3oBaTEIbHOU
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbpix B DenepabHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmmu mnpenojaBaHHs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepauum,
peau3yroluX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MONIOXKeHUH «CTpareruu
pasBuTusa Bocriutanusi B Poccuiickoit ®Deaepannu Ha mepuon a0 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTO o0Opa3oBanus ydvammxcs 10-11 xmaccoB. UM3ydyenwe mnpenmera,
peanuzyeMoe B ycIOBHIX Au(GEepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHUs, TMPU3BAHO
oOecrieunTh 0011€00pPa30BaATENBFHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHMSM JKH3HHM B COLIMYyME, a
TaK)Ke JUIsl MPOJODKCHHS OOy4YeHHs B OpraHU3amusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJJHOU U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHe TNpeaMeTa «XHUMHUSA» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUU C OcHOBomosararomumu nonoxenusmu droC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIE€JIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBIOJHSIEMbIE
IPOTPaMMOii 10 XUMHUHU (PYHKIIUU:

e UH(POPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpPOH oOecrneynBaeT MOoNydyeHHe
MPEJICTAaBICHUS] O LIEJSAX, COAEP)KaHUU, OOIIel cTpaTreruu oO0y4deHUs, BOCIHMTAHUSI U
pa3BUTHs O0y4aIOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  TpeJyCMaTpuUBaeT  OIpeJeleHue:
IOPUHLIMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEILHOCTH M3y4eHUs Yy4eOHOro
MaTepuana, KOJMYECTBEHHBIX M KAa4eCTBEHHBIX €ro XapaKTepUCTHK; MOIXOIO0B K
(GOpPMHPOBAHUIO COJAEPKATEIHHONH OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTelIbHbIX
JOCTIDKEHUH 00ydJaroIuxcss B paMKax HTOTOBOHM arrectanuud B (OpMe eIUHOTO
rocy/1apCTBEHHOr0 SK3aMeHa 10 XUMUHU.

[Tporpamma asist yrinyOJI€HHOTO U3y4EHUSI XUMUHU:

e YCTaHABIIMBACT MHBAPUAHTHOE MPEIMETHOE COAEpKaHUE, 00s3aTeNBbHOE IS N3yUCHUS
B paMKax OTHCNBHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBAHHE €T0 MO KjaccaM, OCHOBHBIM COJIEP’KaTENbHBIM JIMHUSAM/pa3ziesiaM
Kypca;

e 1aéT MpUMEpPHOE pacrpeseeHne y41eOHOro BpeMEHH, PEKOMEHIyeMOro AJisi U3yYeHUs
OTJENBHBIX TEM;

e TMpeasiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTo MaTepuana C
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

e J1aéT METOAMYECKYI0 HMHTEpIpeTaluio Ienedl M 3afady M3ydeHHs NpeaMera Ha
yrIIyONEéHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
oOmiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU IJIAHUPYEMBIX Pe3yJIbTaToB
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl CPEIHET0 OO0IIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUJIOB



yueOHO-MT03HABATENbHBIX JIEHCTBUN 0Oydaromerocs IO OCBOEHHUIO COJAEpIKAHUS
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MLUSAM B MpOrpaMMe IO XUMHH MPEIyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO 0OIIero ooOpa3oBaHus. 3a
npeaesiaMd  YCTAaHOBJICHHOW MPOTpaMMON 1O XMMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISAIONICH cofiep KaHusl yueOHOTo npeamera « XUMHUs» OCTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapHUaTUBHON COCTAaBJISIONIEH, KOTOpasi JOJDKHA ONPENEIThCSA B COOTBETCTBHH C HAIIPaBJICHHUEM
KOHKPETHOTO MPpodusi 00yIeHHUS.

B cootBerctBuuM ¢ koHuentyaiabHbIMH ToJokeHusMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJIEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOro 00yueHHs Ha
YpPOBHE cpefHero o0miero o0pa3oBaHUs XUMHS HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HaIlpaBJIcH
Ha pealn3alHio MPEeeMCTBEHHOCTH C IMOCIEAYIOIUM J3TaloM TMOJIY4YeHHUS XUMHYECKOIo
o0pa3oBaHMsi B paMKaX H3y4eHHUs CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX W XUMHUYECKHUX
JUCLHUIUIMH B By3aX M OpraHM3alusax cpelHero npodeccuoHanbHoro oopaszopanus. B 31oif cBsa3u
U3ydeHHe TMpenMeTa «XUMHsS» OPHEHTUPOBAHO IMPEUMYIIECTBEHHO Ha paclIMpeHHe Hu
yIIyOJICHHEe TEOPEeTUYECKOW U TMPAKTHYECKOW TMOATOTOBKH OOYYarOIIUXCs, BBIOpABIINX
onpeAenéHHbli Mpopuib 00ydeHHs, B TOM YKCJE C MEPCHEKTUBON MOCIEAYIOLIETO MOMyueHuUs
XUMHUYECKOT0 00pa30BaHMs B OpraHu3auax npodeccuonanbHoro oopaszoanus. Hapsay ¢ atum,
B cere TpeboBanuii ®I'OC COO k mimaHUpyeMBIM pe3ysbTaTaM OCBOCHHsS (helepabHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPEIHEro O0IIero oOpa3oBaHHS H3YYCHHE MpPEeIAMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE HAa PELICHHUE 337a4 BOCIIUTAHUS U COIIMAIbHOTO Pa3BUTHS 00y4YarOUINXCs,
Ha (OpPMUPOBAaHUE Y HUX OOIEMHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHANIM3ANN YIeOHOTO
Tpyaa © OOOOHIEHHBIX CHOCOOOB  JAEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILITUHAPHBIH,
HaJIMPEIMETHBIN XapaKkTep.

CocraBmnsiromiuMu  ipeMeTa «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YeHUS SIBISIOTCS
yrIyonéHuble Kypebl — «Opranudeckass XxuMus» n «OOmas u Heopranudeckas xumus». [Ipu
OTIpENIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCPXKaHUS THX KYpCOB B
mporpamMme 1o XUMHUHU 3a OCHOBY MpHHATHI nojoxkeHuss @PI'OC COO o paznuuusx 6a30BOTO U
yray0nEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozaepkaHusi KypcoB «Opranundeckas xumusi» u «OOmas m HeopraHHuecKas
XUMHSA» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUW U YMEHHH, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO HM3yuY€HUs MpeAMeTa. JTa CHUCTeMa 3HAHUM MMOJIydaeT ONpelel€HHOE TEOPEeTUUECKOoe
JOTIONIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIECTBEHHO  OOJbIIMKA  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypoBHE M3y4YeHHs IpeaMera obecreueHa
BO3MOXXHOCTh 3HAUUTEIBLHOTO YBEIHYEHUS O00bEMA 3HAHMM O XUMHUYECKHX OJJIEMEHTAaX H
CBOMCTBaX UX COEAMHEHUN HAa OCHOBE PACHIMpPEHUsS U YIIIyOJeHUS MPEICTaBICHUNH O CTPOECHUU
BEIIECTBAa, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHUS PEaKIIUii, paccMaTpuBaeMbIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETUKU U TePMOJAMHAMHKH. M3yueHne nepruoanyeckoro 3aKkoHa 1
[lepuonnyeckoif  CUCTEMBl ~XHMHYECKHX DJIEMEHTOB  0Oa3MpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUHU aTOMa. XUMHUYECKasl CBS3b OOBSICHSIETCS C
TOYKHM 3pEHHSI SHEPreTHUECKUX HW3MEHEHUU mpu e€ oOpa3oBaHWU M pa3pyLIEHUH, a TaKXKe C
TOYKHA 3peHUs MeXaHU3MOB e€ oOpa3oBaHusa. V3ydyeHue THIIOB pEAKIMHA JIOTOJIHSACTCS
(dopMHpOBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIU3E PACILIaBOB
U pACTBOPOB BEIIECTB. B Kypce OpraHMYecKoil XHWMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CITOCOOHOCTH COCIMHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHU3Max PEaKIfii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs JUI KJIACCOB OIpenenéHHOoro mpoduis (IJaBHBIM 00pa3oM Ha HUX CTPYKTYpy U
XapakTep JOMOIHEHUH K 00IIel cucTeMe MpeMEeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIC
npenMeTsl. Tak, Hampumep, B COAEpX aHUM NpeaMeTa s KJIacCOB XUMHKO-(PH3UYECKOro
npoduist OOJBIIIOE 3HaYEeHUE OyyT MMETh 3JIEMEHTHl YYeOHOT0o MaTepualia 1Mo OOIIeH XUMHH.
[Ipu u3ydyeHum npeamera B JaHHOM CIydae akKIEHT OyAeT caelaH Ha OOUIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonekymnspHas Teopus B (U3UKE), 3aKOHBI COXPAHECHHs MacChl M DJHEPrUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEUIECTB U APYTOE.

B 10 ke BpeMms B copep)KaHUU IpeMeTa Ui KJIACCOB XUMHKO-OMOIOTHYECKOTO PO uIIs
00BN yeIbHBINH Bec OyaeT UMeTh OpraHuyYeckas XUMus. B 3ToMm ciydae mpenocraBisieTcs
BO3MOXKHOCTbH 1Jis 0oJiee 00CTOSTENbHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3aluu KJIETKU KakK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K TNpUMEPY, TaKH€ CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OCJIKH, YTJIeBOJbl, HYKJIIEMHOBbIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAaX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOEHHS OOIIEHAayYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUUECKOTO IPUMEHEHNS Hay4YHbIX 3HAHUI U3ydeHUe IpeaIMeTa
«XuMHUsS» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMU
peaIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBeHHO-HAyYHBIE TPEIMETHI,
«MaremaTtuka u uHpopMaTHKa» U «PyCCKUI SI3bIK U JIUTEPATYpPay.

[Ipu n3yuenun ydeOHOrO mpeamMera «XHMHS» Ha YrIyOJEHHOM YpOBHE TaKKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBanusi (Ha ©0a30BOM YpOBHE), 3aaayecii
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYJbTYpbl. Pemienue 3Toil 3agaun Ha yriiyOJEéHHOM ypOBHE M3y4EHHUS
IpeaMeTa NpeArnosaaracT pealu3auio TakuX Leel, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [T03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e¢ Benymeil posin B 00eCIeYeHUN yCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA: B PELICHUU
npo0JieM HKOJIOTHYECKON, IHEPreTUYeCKOW M MUIIEBOW OE30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pUalOB, HOBBIX MCTOYHUKOB DJHEPrUU, B
obecrieueHnn palroOHAIBHOTO MIPUPOJOTOIB30BAHMS, B ¢dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YEJIOBEKA, a TAKXKeE SKOJIOTUYECKH 0OO0CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

e OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIaMEHTAIbHBIX MOHSITHH, 3aKOHOB H
TEOpUN XHUMHUHU, COBPEMEHHBIX IIPEACTABICHUII O CTPOECHHUU BELIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKHUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M TUCIEPCHBIX cHUCTEMax, 00 00mux
Hay4YHBIX IPUHLUINIAX XUMUYECKOIO TPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYarONMIMXCS OCO3HAHHOTO TMMOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKHX 3HAHUM [UIs1 OOBACHEHUS KIIOYEBBIX HIeH U mpobiieM
COBPEMEHHOM XHMHUU, ANl OOBACHEHUS W MPOTHOZUPOBAHMS SIBICHUN, HWMEIOLIUX
€CTECTBEHHO-HAYUYHYIO TPHPOJY; TPAMOTHOTO peIIeHUs MpoOJieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHUSA, aHaduM3a W OLECHKU C TO3UIMN 3KOJIOTHYECKOMN
0€30IaCHOCTH TOCJIEACTBUN OBITOBOM M MPOHM3BOJCTBEHHOH JEATEIBHOCTH YeJIOBEKa,
CBS3aHHOW C XHMHYECKHM TIPOU3BOJICTBOM, WCIIOIh30BAaHUEM U IMEpPEepadOTKOM
BEIIIECTB;

e yrayOJeHHe MpeICTaBICHUN O HayyHbIX METOJaX IO3HaHMs, HEOOXOIUMBIX [
NPUOOPETEHUS] YMEHU OPUEHTUPOBATHCS B MUPE BEIIECTB H OOBSICHEHHUSI XUMUIECKIX
SIBICHUH, HWMEIOIIHMX MECTO B TMPHUPOJE, B TNPAKTUYECKON JEATEIBHOCTH U
IIOBCEIHEBHON KU3HU.

B nmnane peanuszanuu 1epBOOYEpPEAHBIX BOCIUTATENBHBIX W pPa3BUBAIOUIMX (DYHKIUN
[EJIOCTHOW CHUCTEMBI CPETHETr0o OOIIero oOpa3oBaHUs MPHU W3YYCHHH MpeaMeTa «XHUMUS» Ha
yrayOIEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKKe TSN U 337a49H, KaK:

e BOCHUTaHHE YOEXKAEHHOCTM B IIO3HABAEMOCTH SIBICHUNW MPUPOIBI, YBaXKEHHUS K
MpOLEcCy TBOpPUECTBAa B OOJIACTM TEOPETUYECKHX W TNPUKIAJAHBIX HCCIENOBAaHUN B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMSI 00I1I€YeTOBEYECKIX [IEHHOCTEH;

e pa3BUTHE T[O3HABATEIbHBIX HHTEPECOB, HUHTEUIEKTYaJbHBIX M  TBOPYECKHX
CrocoOHOCTEN 00yJarommxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caM000pa3oBaHUI0O U HEMNpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHTHON
npodeccuoHaNbHOM U OOIIECTBEHHOUM NeATENbHOCTH, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

e (QopmupoBaHHME YMEHHUH W HABBIKOB PAa3yMHOTO IMPHUPOAOINOIL30BAHUS, Pa3BUTHE
9KOJIOTMYECKOM  KYJNbTYpbl, IpPHUOOpETEeHHE  OmbiTa  OOIIECTBEHHO-MOJIE3HOM
9KOJIOTHYECKOH eI TeTbHOCTH.

OO01mee 4YUCIO YacoB, MPEIYCMOTPEHHBIX I H3yYEHUS XUMUU Ha YTIyOJICHHOM YPOBHE
cpenHero obmero obpa3oBanus, cocraBmsier 201 wac: B 10 xmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 99 vacos (3 yaca B HEACIIO).

COJEP)KXAHUE OBYYEHUA
10 KUIACC

OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHHMYeCKON XMMMH.

[IpenmMer w 3HaueHWE OPraHWYECKOH XUMHM, TPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DNEKTPOHHOE CTPOEHHME aTroMa YIJIepoJa: OCHOBHOE W BO30YXKAEHHOE COCTOSHHUSL.
BasneHntHbple BO3SMOXKHOCTH aTOMa yriepoja. XUMUYecKasl CBSI3b B OPraHUYECKUX COCTUHECHHUSX.
Tunbsl TuOpUAM3aMKM AaTOMHBIX OpOUTanei yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJCHTHOM
cBs31 (OOMEHHBIA U IOHOPHO-AKIETITOPHBIN). THIIBI MEpeKphIBaHUSI aTOMHBIX OpOUTANICH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs W TpouHas cBsi3b. CrmocoObl pa3phiBa CBA3€H B MOJEKYyJax
OpraHnyYeckux BemiecTs. [loHsTHE 0 CBOOOTHOM paguKaie, HyKIeOpUIe U MIEKTPOuIIe.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMEHHbIE
MPEJICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaU€HHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COCAMHEHUU.
MonekynspHeie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:



pa3BépHyTasA, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(PQPEKTHl B MOJIEKYJIaX OPraHMYECKUX COCAMHECHUN
(MHIyKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kiaccupuKanuu opraHUIeCKuX BemecTs. [loHsaTHEe 0 QYHKIIMOHATBHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKJIATypa OPraHUYECKUX
coequnenuii (IUPAC) u TpuBuaibHble Ha3BaHHSI OTJCIIBHBIX MPEICTABUTEICH.

OcobenHoctn W kimaccuukanus — OpraHMdyeckux — peakuuid.  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAIbHbIE METOAbl M3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3iiaMu OpraHMYecKUX BEUIECTB W MaTepualaMH Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MpH HarpeBaHuu (TUlaBleHWE, OOyIIMBaHHE W TOPEHHE),
KOHCTPYHPOBAaHNE MOJEJIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['oMonorndeckuil psij ankaHoB, oOmas Gopmyna, HOMEHKIATYpa U M30MEPHsL.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-TMOPHAM3AIMS ATOMHBIX
opOuTazneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEpHU3aLH, IETUAPUPOBAHNUS,
UUKJIW3AlMK, TUPOJU3a, KpekuHra, ropeHus. llpexncraBieHre o MeXaHHU3ME peakUui
pPaIuKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupone. CriocoObl oydyeHus: U MpUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas popMyina, HOMEHKIAaTypa U u3zoMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIOMPOIAH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
[IUKIIOTEKCaH) IUKI0ATKaHOB. CriocoObl MOTYYeHHS U TPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['oMoIOru4ecKuil psiji adKkeHoB, olmas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, Sp>-THOpUIM3allds aTOMHBIX opOuTaneif
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTrpudeckas (nuc-tpaHc-) uzomepus. dusnueckue
CBOWCTBA aJKEHOB. XWMHMYECKHE CBOMCTBA: PEAKUHMH NPUCOECAUHEHHUS, 3aMEIICHUS B O-
MOJIO’KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBusio MapkoBHUKOBaA.
KadecTBeHHbIC peakiny Ha TBOMHYIO CBsI3b. CIIOCOOBI MTOTYUYEHUS U TPUMEHEHNE aTKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONpSsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  JJIEKTPOHHOTO CTPOCHHMSI U XUMHYECKHX CBOWCTB
CONPSKEHHBIX THUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepusanuss CONpsHKEHHBIX THUEHOB.
CrniocoOblI MoTy4eHus U NpUMEHEHHUE aJIKa/IueHOB.

AnkuHbl. ['OMONIOTHYECKHI psii alKMHOB, o0mias Gpopmyrna, HOMEHKIATypa U H30MEpHsl.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJKWUHOB, SP-THOpPHAM3AINS aTOMHBIX
opOutaneit yrimepoma. dusmyeckue CBONCTBA aJKMHOB. XHWMHUYECKHE CBOWCTBA: DPEAKIIUU
MPUCOECIUHEHHMS, TUMEPU3AalMi U TPUMEPU3ALNH, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIC pPeakIMu Ha TPOHHYIO CBsi3b. CrocoObI
MOJIYYeHUS! U TPUMEHEHUE aKUHOB.

ApomaTu4ecKre yriieBoJIOpobl (apeHbl). ['omonorudeckuii psia apeHoB, obmias Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.1a.
du3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30J1a M €ro TOMOJIOTOB: PEaKIUU
3aMeIeHus] B OCH30JIbHOM KOJIbLIE M YTJICBOIOPOAHOM paguKaje, Peakiuu MPUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oma. [IpencraBnenne 00 OpUEHTUPYIOMIEM EHCTBUU 3aMECTHUTEIEH
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE ATKUIBHBIX paguKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajnoreHoB. OCOOCHHOCTH XHMHYECKHUX CBOICTB CTHpOJIA.



[Tonmumepuszamust  ctupona. CrocoObl  MOJNydeHUST U NPUMEHEHUE  apOMaTHYEeCKHX
YIJI€BOIOPOOB.

[Ipuponnstit ra3. [lomyrasle HedTsHBIE ra3el. HedTs u e€ mpoucxoxaenue. KameHHbIN
YIroidb U TPOAYKTHI €ro mepepadboTku. CrocoObl mepepadoTKu HEPTH: TMEeperoHka, KPEeKUHT
(TepMUUeCKHi, KaTaTuTU4YeCKuid), pudopmunr, mupoiaus. [Ipoaykrsl nmepepaboTku HedTH, HX
MPUMEHEHHE B IPOMBIIIIICHHOCTH H B OBITY.

I'eneTnueckas cBsi3b MEKAY Pa3IMUHBIMU KJIACCAMH YIIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakium 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHAHOTPYIIY, aMuHOrpymmy. [leficTBue Ha
rajoOreHNpPOU3BOIHbBIE BOJHOIO H  CIHMPTOBOrO pacTBopa wWENouH. Bzaumopeincresue
JUTAJIOTEHAIKAHOB C MarHueM M IHMHKOM. [IoHATHE O MEeTalIOOPraHUYEeCKUX COCIUHEHUSX.
Hcnonp30BaHre TajlOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpraHMYECKUX BEIIECTB.

OKclepUMEHTAbHbIE METOAbl HM3y4YeHHMsS BEUIECTB W WX IPEBpAIlCHUN: H3ydeHHE
(¢u3MUeCKUX  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPHMOCTH),  KAueCTBEHHBIX  peaKLUUl
YTJIEBOJIOPOJOB Pa3IUYHBIX KiIaccoB (oOeclBeunBaHUE OPOMHOW WJIM MOJHOW BOJBI, PacCTBOpPA
NepMaHraHata Kajus, B3alUMOJCICTBHE aleTHWIeHa C AaMMHauyHbIM pacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHApyX)eHHE YriepoJa M BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX,
NOJydeHHUE ATHJICHA M M3Y4YEHUE €ro CBOWCTB, O3HAKOMIJIEHHE C KoJulekuusmu «Hepts» u
«Yronp», ¢ oOpa3namMu IUIaCTMAcC, Kay4yyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenvHbie omHOAaTOMHBIE COUPTHL. CTpoeHHWE MOJIEKYn (Ha TpUMepe MeTaHola |
staHona). ['omonornueckuii psia, odmas ¢popmyna, H30MepHs, HOMEHKIATypa U KiacCu(pUKAIIHS.
Ou3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHbie CBSI3U MEXKAY
MOJIEKYJIAMH ~ CIIUPTOB. XUMHUYECKHE CBONCTBA: pEaKIHWH 3aMEIICHUs, JeTHApaTaIluH,
OKHCJICHHUS, B3aUMO/JICHCTBUE C OPraHMYECKUMU U HEOPraHMYEeCKUMH KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE cUPTHL. [leificTBHe 3TaHOJa M METaHOJia Ha OPraHW3M YeJOBeKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢hupsl, HOMEHKIIAaTypa U u3oMepusi. OCOOCHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHoroaromMHble COHUPTHl — JTUJICHTIUKONb M INHLEpUH. DU3NUECKHe U XUMHYECKHE
CBOMCTBa: peakluu 3aMelIeHUs, B3aUMOJACHCTBUE C OPraHUYeCKUMH U HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAs] PEaKI(Msi Ha MHOTOATOMHBIE CUPTHL. [IpencraBieHne o MexaHU3Me
peakuuii HykineopuabHOTO 3amernieHus. [leificTBue Ha opranu3m denoBeka. CriocoObl MOTydeHUS
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aHMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO sIpa.
dusnueckue cBoiictBa (peHoma. OCOOCHHOCTH XUMHMUYECKHX CBOHCTB (eHona. KauecTBeHHBIE
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MoMydeHHs W NpUMEHeHue (QeHona.
®denondopManbaeruaHas CMoJa.

KapOonuibHble CcOEMMHEHUST — albJerujbl M KETOHBbL. JEKTPOHHOE CTPOECHHE
KapOOHMIIBHOM rpymmbl. ['oMonoruyeckue psibl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
u30MepUsl M HOMEHKJIarypa. DHU3WUYECKHME CBOWCTBA AJBJIECTHUIOB M KETOHOB. XHUMHYECKHUE
CBOMCTBa aNbJETUIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCIIEHHE ajbAETHAOB,
KayeCTBEHHbIE peakluHu Ha anpiaerujpl. CrocoObl MONyuyeHUss U NMpPUMEHEHHUE ajbAETUIOB U
KETOHOB.



OnHOOCHOBHBIE TpefieNibHble KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHkiarypa. Pusndeckue CBOHCTBA OJHOOCHOBHBIX
IpeleNbHBIX KapOOHOBBIX KHCIIOT. BOIOpOIHBIE CBSI3M MEXIYy MOJIEKYyJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peaklus 3TepUPHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHI. [loHsTHE
0 TIPOMU3BOJIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCIbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuciaoT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
NOJIyYEHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusle 3¢upbl. 'omonornueckuii psa, odmas GopMmyna, ©30Mepusi U HOMEHKIIATYpA.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOM Cperie.

Kuprr. Ctpoenue, pu3nUecKkue M XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIHM3 B KUCIOH U
1mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KHUPOB, COACPIKALINX OCTATKU HETIPEIeNbHbIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpPO/IE.

MBpBUT4 KaK COJTM BBICIINX KaPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mas xapakTepucTuka yrieBonoB. Kraccudukamus yrieBogoB (MOHO-, AW- |
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (PyKTO3a, TajakTo3a, pubo3a, Ae30kcupuOo3a.
®dusnueckue CBOWCTBA W HaxoxacHHEe B npupoae. PorocuHTe3. XUMUYECKHE CBOMCTBA
[JIFOKO3bl:  PEAKLIMU C Y4YaCTUEM CHOUPTOBBIX MW ANBJETMAHOW TpyINN, CHOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAUYe€HHWE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajapTO3a U JakTo3a. BoccraHaBmuparomue u
HEBOCCTAHABIMBAIOLIME Aucaxapuabl. ['maponus nucaxapuaos. Haxoxkaenwe B mpupone u
npumeHeHue. [lomucaxapunapl: Kpaxmai, INIMKOTeH M 1emnono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M LeJUToNIo3bl. (DuU3MYecKue CBOMCTBA Kpaxmala M LEJUIFOJIO03BI.
XHUMHUUYECKUE CBOMCTBA Kpaxmalla: TMAPOJIA3, KaYeCTBEHHAs pEaKkUus C HOAOM. XUMUYECKHE
CBOWCTBA IEJUTIOJIO3BL: TUAPOIIN3, OTy4YeHHE FPUPOB 1esuTr0NI03bl. [ToHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHbIE METO/Bl M3YYEHHsI BEIECTB M WX IPEBpPALICHUMN: pacTBOPUMOCTh
pa3IUYHBIX CIOUPTOB B BOJE, B3aMMOJEICTBHE A3TaHOJA C HATPUEM, OKUCIEHHE STHIIOBOTO
CIIUpTa B AJNBJETHUJ HAa PACKAIEHHOM MENHOM NPOBOJIOKE, OKHCIEHHE STHUIJIOBOrO CIUpPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAHHUE BUIEOMATEPHUAIOB), KAUECTBEHHbIE pEaKlUy Ha
anpaerunbl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuom menu(ll), xummuueckne cBoiicTBa pacTBOpa YKCyCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pactBopa TI0K03bl ¢ ruapokcunoM Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupTsl U peHonb, «KapOboHoBble KUCIOTHI. CI0KHBIE
3(upbI».

A3oTcoaepxaniyue opraHudecKue CoeANHeHHUsI.

AMUHBI — OpraHM4eckue TNpPOM3BOJIHBIE amMuaka. Kiaccupukanuss aMUHOB:
anudaruyecKkue U apoMaTHUeCcKUe; MepBUYHbIC, BTOPHUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢opMyna, u3oMepusi, HOMEHKIATypa U (U3HUYECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
ann(aTHUIECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKUJIMPOBAHUE, B3aUMOJCHCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTOM KUCcIOTONU. CONu aIKUIaMMOHHUSL.

AHUWINH — IpPEACTAaBUTENb AMUHOB apoMaTHdeckoro pana. Ctpoenue anwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHUIIMHA.



KauectBennsle peakunu Ha aHWiIuH. CrocoObl MONy4yeHUs M MPUMEHEHHE aludaTHudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOECH3071a.

AmuHokucinotel. Homenknmatypa u  u3zomepusi. OThenbHble NPEICTABUTENHA O~
AMUHOKMHCIIOT: TJIMUWH, alaHuH. PU3nYecKrne CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aMQOTEpHBIX OpPraHUYECKUX COCAMHEHHM, peakius MOJIUKOHICHCAIIUH,
oOpa3oBaHNe MENTUIHON CBs3U. buonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
MENTUIOB.

benku kak npupoansle mnonumepsl. llepBuuHas, BTOpHYHas M TpeTUUHas CTPYKTypa
0enkoB. XUMUYECKHE CBOWCTBAa OENKOB: THAPOJIN3, JE€HATypalys, KaueCTBEHHbIE pEaklUMU Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHsS BEIECTB M HMX MPEBpALIEHUN: pPaCTBOPEHUE
0enKkoB B BOJie, JeHATypalusi OEIKOB MU HarpeBaHUM, IIBETHbIC PEaKIMN Ha OENKH, pelleHue
SKCHEPUMEHTAIBHBIX 33a4 MO TeMaM «A30TCOJEpKAllUe OPraHMYECKUE COEAUHEHUS» H
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokoMoieKy/JISIDHBIE COeTMHEHHUS.

OCHOBHBIE TOHSATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpPHU3ALUHU, CpeAHss MoJeKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPU3ALIUS U TIOJTUKOHICHCAIIUS.

[Honumepusie MaTepHuabl. [TnacTtmaccer (monMATUIICH, MOJIUTIPOTUJIEH,
MOJIMBUHUIXJIOPULL, MOJILCTUPOJI, MOJIMMETUIIMETAKpHUIIAT, MOJIMKapOOHATHI,
noymdTUIeHTeped TanaT). Y TUIu3amnus U nepepadboTka miacTUKa.

DnacToMephl: HATypalbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJIHECHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHbBIE (XJIOMOK, IMEPCTh, MIETK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

[Monmumepsl  cmenuanbHOTO  Ha3Ha4YeHHWs  (TEQUIOH, KEBIap, AIIEKTPOIPOBOIAIINE
MOJIMMEPBI, OMopasiiaraeMple TOJITUMEDPHI).

OKCIIEpUMEHTAIbHbIE METOAbl M3YUYEHUS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3uaMu TNPUPOIAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIacCTMAacCc, KaydyKOB, peIIeHHe
HKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «Pacno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenue MoiexyasipHOi (popMysibl OPraHUuYecKOro COeTUHEHHS 10 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKJICHUE MOJIEKYISIPHON (DOpPMYIBI OpraHH4eCcKOro
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIeCTBa (Macce,
00BEMY) IPOYKTOB pEAKIMK W/UITU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POpMYIIBI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB MOJIyYEHHS,
OnpeieJIeHUE AOJIU BbIX0JA IPOAYKTA PEAKIIUNA OT TEOPETUUECKN BO3ZMOKHOTO.

MexpeamMeTHbIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHndyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHATUM, IPUHATHIX B OTAEIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHATHUS: SBJICHHE, HAay4HBIH (hakT, TUMOTE3a, TEOPHs,
3aKOH, aHalIW3, CHHTE3, KJacCUpUKalus, HAONIOJCHUE, M3MEpPEHHE, SKCIEPUMEHT, MOJIEb,
MOJICJINPOBAHUE.



®usuKa: marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, HHEPreTUUYECKUUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHUE BEIECTBA, (PU3UYECKUE BEITUYUHEI,
CAUHUIBI USMCPCHUS, CKOPOCTb, SHCPIUs, Macca.

buonorus: kneTka, opraHusm, sKocucTteMa, omocdepa, MeTaboIM3M, HACIICICTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA TUI THUTaHUS, OpokeHue, (HOTOCHHTE3, JAbIXaHWE, OCNKH,
YIJICBOABL, ) KUPbI, HYKJIICUHOBBIC KHUCJIOTHI, @epMGHTBI.

I'eorpadusi: mone3Hple UCKOMAEMbIE, TOTLTUBO.

TexHonorust: muIeBble MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIME CPEICTBRA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue 3IeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIC YHCIA. DHEPreTMYECKHEe YPOBHM M MOJYPOBHU. ATOMHBIE
opbutanu. Knaccudukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DJIEKTPOHHbIE KOH(UTypalMyi aTOMOB 3JEMEHTOB
NepBOr0O—4EeTBEPTOTO IEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(HUTypayu HOHOB. DIECKTPOOTPULIATEIEHOCTb.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMUuYeckux osnemento /JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [leproanyeckoil CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOH TeOpuel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX W CIOXKHBIX BEIIECTB IO TPYyIIaM H
nepuoaaM. 3HaueHue nepruoandeckoro 3akona /.M. Menaeneena.

XumHu4ueckasi CBs3b. BUIbI XMMUYECKON CBSI3M: KOBAJCHTHAsl, NOHHAs, METAJJINYECKas.
Mexanu3mbl 00pa30BaHUS KOBAJCHTHOM CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrHs
U 1nuHa cBsa3u. [lonsgspHOCTh, HANPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM cBA3U. KpaTHble
cBa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOACUCTBUS.

BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMepe COEIUMHEHHI 3JIEMEHTOB BTOPOIO
nepuosa).

[IpencraBneHne o0 KOMIUIEKCHBIX coeiuHeHusx. (CocTaB KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAu€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPJIMHALIMOHHON XUMUH.

BemecTtBa MOJEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUSA. THUIMBI KPUCTAUIMUECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTne 0 nucnepcHbIX cucteMax. MctuHHbIe pacTBOpHIL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BbIpaX€HHS KOHIEHTpPAlMUd pPAcTBOPOB: MaccoBas [0Ji1 BEIIECTBAa B
pacTBope, MoJiApHas ~ KOHIEHTpauus. HacelllleHHble UM HEHACBILIEHHBIE  PacTBOPBI,
pacTBopuMOCTh. Kpucraninoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIecTB. |pHBUANbHbIE HA3BAHUSA
OTJIEJIbHBIX NPECTABUTEIECH HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHHWs M IPEBPALICHUS 3HEPIMM NPU XUMHYECKHX
peakuusax. TenaoBbie 3pPeKTh XUMUUECKUX peakiuil. TepMoXxuMuieckue ypaBHEHUSI.



CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKkTopoB. 'oMOTEeHHBIE
U TeTeporeHHbie peakunu. Katanus u karaau3aTtopsl.

OOpatumbie u HeoOpaTMMble peaknuh. XuUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTo paBHOBecHsd. DakTOphl, BIUSIOUIME HA MOJIOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBlI€HHE M KOHIIGHTpAIMM BEIIECTB, y4acTBYIOUIMX B peakuuu. [Ipunnun Jle
[[Marense.

OnekTponuTnueckas auccouuanus. CuipHble U ciiadble  AIeKTposuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiun nonHoro oomena.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS U BOCCTAaHOBJCHHS. BaXHeHIIME OKHCIHUTENN U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCHepUMEHTAIbHBIE METOJIbl W3YYEHHs BEIIECTB M HUX MpPEeBpaLICHHUH: pa3iokKeHHe
NEepOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
MPOBEJCHUE pEaKluii HOHHOTO OOMEHa, OMNpelelieHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKON peakiuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckast xumus.

ITonoxxenne HeMerauioB B Ilepuoguyeckonl cucreme XuMHuYecKux diemeHToB JI.M.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AnoTponusi HeMETa/uIoB (Ha IpUMeEpe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puznyeckue U XUMHUYECKHE CBOWCTBA: pEaKIUHU C METANIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, Gu3nYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOOpOAbl. BakHeime KUCIOPOACOAEpIKAIUE COCIMHEHUS TajJOTeHOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHUs TajoreHoB. [I[puMeHeHNe rajJoreHoB U
X COCMHECHUM.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJYYEHHS] KUCIOPOA.
®u3nyeckue M XUMHYECKHE CBOWCTBA M MPHUMEHEHHE KHUCIopojga M o30Ha. OKCHUIBl H
MIEPOKCHUJIBI.

Cepa. HaxoxneHue B mTpUpOJE, CIOCOOBI IMONY4YCHHS, (PU3MYECKHE U XUMHYECKHE
cBorictBa. CepoBonmopon, cynbbuasl. Oxkcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCJIOTHI M uXx conmr. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL. llpuMmeHeHMe cepsl U €&
COEMHECHUM.

A3zor. HaxoxkneHue B TpHUpoJie, CHOCOOBI TONy4YeHHS, (PUINYECKUE M XUMUYECKUE
cBoiicTBa. AMMHUAK, HUTpUAbL. Okcuabl a3oTa. A30THUCTas W a30THAsl KHUCJIOTHI U UX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KHUCIOTHL [IpuMeHeHue a3oTa W ero coeAuHEHUH. A30THBIC
yIoOpeHusl.

®ochop. Haxoxkaenwe B mpupojie, CocoObl MONydeHUs, QU3MUECKUE U XUMHYECKHE
cBorictBa. Dochuasr u dochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenue pochopa u ero coenuuennii. DochopHbie yI0OpEeHHS.

Yrinepon, HaxokIeHWe B Tpupone. AimorponHble Mogudpukanuu. Duzndeckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BelIecTB, 00pa3oBaHHBIX yriepogoM. Oxcupa yriaepoaa(ll),
okcun yriepona(lV), yrompHas kuciora u e€ coid. AKTHBUPOBAHHBIA Yrojb, aacoOpOIHs.
Oymiepensl, rpadeH, yriaepoiaHble HaHOTpYOku. IIpuMeHeHHMe TNPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €T0 COSAMHCHHIA.



Kpemunii. Haxoxnenue B mpupoje, CocoObl MONydeHUs, (PU3MUECKHE U XHUMHYECCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KUci0Ta, CUIMKaAThL. [IpuMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJyueHue, BUJIbI CTEKJIA.

[Tonoxenune meramwioB B [leproanueckoit cucreMe XUMUYECKHX deMeHTOB. OCOOEHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000I0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Ipumenenne MeTaiioB B ObITY U TexHUKe. CIIJIaBbI METAIIJIOB.

DNEKTPOXUMHUYECKHIA P HampspDkeHuid  MetaiwioB. OOmme CcrnocoObl  MONydYeHUs
METaJIOB: TUAPOMETAJUTYPIHsl, MTUPOMETAJUTYPIHUs, dNekTpomeTamutyprus. [lonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetayuioB IA-rpynmel [lepuonuueckoil cuCTEMbl XMMHYECKHX
sneMeHToB. Hatpuii u xanuii: noiaydyenue, GU3NUYeCKue U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka metaioB I[A-rpynmer [leprogumdeckoil cucTeMbl XMMHUYECKUX
BJIEMEHTOB. Maruuii W KaJbIMii: TMosydueHue, (U3NYECKHe M XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coeNuHEHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AoMuHUN: TIONy4YeHue, (pu3ndecKkue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHMSI,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB Mo0o4HbIX mnoarpynn (b-rpymm) Ilepuonnyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®u3nYecKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUIbl U THIPOKCHJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u OUXpOMATHI, UX OKUCIHTEIHHBIC CBOWCTBA.
[Tonyuenue u npumMeHeHue Xpoma.

®u3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro CoequHeHud. Baxueiimme
coenuaeHust Mapraana(ll), mapranma(IV), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckue 1 XUMUYECKHUE CBOMCTBA )Kelle3a U ero coequHeHn. OKCUIbl, THAPOKCHIBI U
comm xkene3a(ll) n xeneza(lll). [lomydenne u mpuMEeHEHHE JKeJe3a U €ro CIIaBOB.

du3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHuil. [lonyuenre u npuMeHeHne
MEJIU U €€ COCTMHEHUN.

Hunk: nonyueHue, Gpusnueckue 1 XMMUYECKHE CBOMCTBA. AM(DOTEpHBIC CBOMCTBA OKCH/IA
Y TUJIPOKCHJIA HUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IMHKa U ero COeAMHEHU .

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX NPEBPAICHU: H3y4YeHUE
00pa3IioB HEMETAJIOB, TOpeHHe cephl, ¢ocdopa, keneza, MarHUs B KUCIOPOJE, U3YUYCHUE
KOJUIEKIIMKU «MeTalibl U CIUIaBbl», B3aUMOJICUCTBHE IIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOHM (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEpUAJIOB), B3aUMOJACHCTBUE LIMHKA U
JKere3a ¢ pacTBOpaMM KHUCIIOT U IIEJI0Yel, KAYeCTBEHHbIE PEAKIIMN Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE THAPOKCHUIOB ATIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT U LIEJIOYEH, pellieHne SKCIEPUMEHTANIBHBIX 3a/1au Mo TeMaM «l amoreHsl»,
«Cepa u e€ coegMHEHUs», «A30T U Qochop U ux coeAUHEHUs», «MeTalIbl TTIaBHBIX MOATPYII,
«Mertaibl MOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumumn B 00ecrieueHUN YCTOMYMBOTO Pa3BUTH yenoBedecTBa. [IoHATHE 0 HAYYHBIX
METOJAaX I[O3HAHMS M METOJOJIOTMM HAy4dyHOro wucciaenaoBaHuss. HaydHple DpHHIUIBI
OpraHM3ali XUMUYECKOT0 MPOou3BOACTBa. [IpoMbIIIEHHBIE CITOCOOBI MOTYYEHUS BaXKHEHUIITNX
BEIIECTB (HA IMpUMEpe MPOU3BOACTBA aMMHUAaKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMbITIeHHBIC



CIoCOObI MOJTYYEHHUS] METaVIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXaroIlel cpelbl U
ero nocneacTsus. Poib xuMun B o0ecriedeHnn 3HepreTuYeckoil 6e30MacHOCTH.

XuMmHus U 300poBbe 4yenoBeka. JlekapcTBeHHbIE cpencrsa. IlpaBuia uCHoONb30BaHUsA
JIEKApCTBEHHBIX IIpenaparoB. Poib XMMHUK B pa3BUTUN MEIULIUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiib Xxumuu B obecrieyeHun
NUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. boitoBas xummus. [IpaBmiia Ge3omacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

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

XuMHs B CeIbCKOM X03s1iicTBe. Opranndyeckue 1 MUHEpaJIbHbIE YI00peHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Matepuaisl
JUTs DJIEKTpOHUKH. HaHoTexHOMOrNN.

PacuérHrle 3agayn.

Pacuérpl: Maccel BemiecTBa WM 0O0BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEHIECTB HMMEET NPUMECH, Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa peaklMH, €CIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEéHHOM MacCOBOM JOJIEd PACTBOPEHHOIO BELIECTBA, MACCOBOW JOIM U MOJISIPHOU
KOHIIEHTpAllUM BEIIECTBA B PacTBOpPE, JOJM BbIXOJA IMPOJIYKTa pEaKUUU OT TEOPETHUECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBs3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHATHUM, IPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0mre ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHME, HAayudHbIM (akT, rumnoresa, TEOpHs,
3aKOH, AaHaju3, CHHTE3, Kiaccu(uKamus, TI[EepUOAUYHOCTb, HAONIOJEHHE, HW3MEpEHuE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepus, MUKPOMHUDP, MAKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEWUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKHH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEILIeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BEIMYMHBI, €IMHULBI
M3MEPEHMS, CKOPOCTh, SJHEPT U, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIM3M, MaKpo- U
MUKPO3JIEMEHTbI, O€JKH, >KUPBL, YIJIEBOJbl, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XUMHUYEcKasi IPOMBIIIEHHOCTh, METAJUIyprus, CTPOUTENIbHBIE MaTEpHalIbl,
CEJIbCKOXO3SUCTBEHHOE IPOU3BOJCTBO, MHIIEBAas IPOMBIIIJIEHHOCTh, (hapMaleBTUYECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



B cooTBETCTBUU C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTypE€ JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHHS
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYAIONIMMUCS POCCHICKON Tpa)TaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIPEIEICHUIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaroIMXCs
PYKOBOJICTBOBATHCSI MPHUHSTHIMU B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHHS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUIECKON KYIBTYPhI; CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HECHHBIC
IUTaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIHPHON U TIPAKTHYECKOHN JMEATEIHLHOCTH 00YyJaoOIUXCsl B TIPOIECCE peaTn3alun
00pa3oBaTeNbHON 1eATETHbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTbITa MMO3HABATEIBHON U MPAKTHUECKOHN MEATEIbHOCTH 00ydJaloluXcsl B MPOIEcCce peaan3alun
00pa30BaTeNbHON 1eATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHHS K
3aKOHY U MPaBOMOPSAKY;

NPEACTABICHHUS] O COIMAIbHBIX HOpPMax W MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPY aHAJKM3E Pa3INIHBIX BHIOB yUYCOHON AESITETbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBaXCHHSI K TPOILIECCY TBOPUYECTBA B OOJIACTU TEOPHH W MPAKTHUYECKOTO MPUIOKECHHS
XUMHUH, OCO3HaHUS TOTrO, YTO J@aHHBIE HAYKH €CTh pE3yJbTaT JINTEIbHBIX HaOII0JICHUH,
KPOTMOTJIUBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUHU U TIOCIEAYIOUIEM aHAIIU3€
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBAapUUIeH ¢ MO3UIUil
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBbS:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

cOONIOACHMs TIPaBUJI OE30MACHOTO OOpAIleHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEAHEBHOU
YKU3HH, B TPYIOBOH JESATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJCH;



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

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX NEATEIbHOCTH;

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

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOAAM TPpYyJa U pe3ysibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYalbHOW TpPaeKTOpHH 0Opa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOLICHUS K MPUPOJE KaK UCTOUHUKY CYIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHATIBHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEINTPHHIMAESMbIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COLIMATILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu M
00I11eCTBEHHOM MPAKTHKH;

MOHWMAaHUS CHENU(PUKA XUMHUU Kak HayKH, OCO3HaHUA e€ poiau B (HOPMUPOBAHHH
PaAlMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHNH 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHrH podIeM COXpaHEHUs PUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW NMBHIW3ALNU: B €&
T'YMaHUCTUYECKON HaIPaBICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3zbl MaTepuaIbHOM
KYJIbTYpBI, B pEIICHUH II100abHBIX MTPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00eCIeYeHU! YCIIOBHM YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAHUs CYIIHOCTH METOJOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS s
aHanmu3a U OOBSCHEHMS SIBICHHI OKpYXKAIOIIEr0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEITFHO UCIIOIh30BATh XUMUYECKHIE 3HAHUS JUISl PEIICHHsI TIPo0IeM
B PEAIbHBIX )KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHWA 10 XHUMHHA B COOTBETCTBHH C IKH3HCHHBIMH
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
NEeSITETTHHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yiabTaThl OCBOCHHS MPOrpaMMbl [0 XMMHHU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYarOIUXCS MEXAUCIUILINHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieun(uKy METO/I0B NIO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, sBJIECHUE, MPOLECC, CUCTeMa, HayuHbId (akT, NMPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHue);

yYHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHMKATHUBHBIE,
perynsTuBHBIE), obOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW TI'PAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIMH 00y4aroIIuxcs;

CIOCOOHOCTh  OOYy4YarolUMXCA  HUCIOJNb30BaTh  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4ueOHbIE ACWCTBUS B I03HABATEIBHONH H
COLIMAJIbHOM IIPAKTHKE.

MertanpeaqmeTHble pe3yiabTaThl OTPA)KalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
II03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JAE€HCTBHSMH.

Ilo3naBaTebHBbIE YHHBePCcadbHbIE YUeOHbIe JeiCTBUS

1) 6a30Bble JJOorMYecKUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJu3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OHp@I[CJBITB Ooean ACATCIBbHOCTU, 3aJaBas HapaMeTpH nu KpI/ITepI/II/I X AOOCTHUXKCHHA,
COOTHOCUTDH pe?)y.]II:TaTBI ACATCIBbHOCTH C IIOCTAaBJICHHBIMU L CIAMMU,

WCIIOJIB30BaTh TPH OCBOCHUW 3HAHWH NPHEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHbIC TPU3HAKK TIOHATHH W YCTAaHABIMBAaTh HMX B3aMMOCBS3b, HCIOJIB30BATh
COOTBGTCTBYIOH_II/IG TIIOHATUSA OIS0 OG’bHCHeHI/IH OTACIIBHBIX (1)aKTOB n HBHGHHﬁ;

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

yCTaHaBIWBATh MPUYUHHO-CIICACTBEHHBIE CBS3H MEXTY N3YIaeMbIMH SIBJICHUSMU,

CTPOUTH JIOTHYECKUE pACCYXAeHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TI0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B PacCMaTpUBAEMBIX SBICHHSAX, (HOPMYIHPOBATH
BbIBOJbI U 3aKJIIOUYCHU A,

MIPUMEHATh B TMPOIIECCE MO3HAHUS MCIOJIb3yeMble B XUMHUU CUMBOJIHYECKHE (3HAKOBBIC)
MOJIeIIH, TTPe00Pa30BhIBATh MOJICIbHBIC MPEJCTABICHUS — XUMHYECKHH 3HaK (CUMBOJI) DJIECMEHTA,
XUMHU4ecKkass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pelIeHHH Y4eOHBIX
II03HABATCJIIBHBIX U HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHSITB Ha3BaAHHBIC MOJICJIBHBIC HpGI[CTaB.HeHI/ISI
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHYECKUX PEaAKITHi.



2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUUYECKUX PEaKLU;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1 (POPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIA/IETh HABBIKAMU CAMOCTOSITEJIBHOIO IUIAHMPOBAHMSI M IPOBEIACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOSKTHOM JesITeIbHOCTH,
IPOSIBJIATE CIOCOOHOCT M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/I0B TO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XHMMHUYECKOIO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl HMHTepHera),
aHAJIM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MNPEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

¢dopMynupoBaTh 3ampoChl M NPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
UH(pOpMaLUU, HEOOXOAUMOM [T BBINOJIHEHHS YU€OHBIX 3aJa4 ONPEeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPECTaBICHUS WH(OPMAIH (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCMONb30BaTh HAyYHBIH $A3bIK B KadyecTBE CpEACTBAa IpU pabdoTe C XUMHYECKOU
uHpOpMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKkue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (hopMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHbIe YueOHbIe 1eHCTBHUSA:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TMAJIOTa U/UTH JUCKYCCHH,
BBICKa3bIBaTh UCH, (OPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEILHO BHITIOTHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIATh C NPE3CHTAlUENd pe3yJabTaTOB I03HABATEIbHOM IEATEIbHOCTH, ITOJIYYCHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUMKAMHM IIPU  BBIIIOJIHEHUM XUMHUYECKOI'O
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro MpOeKTa, U (OpMyJIUPOBaTh BBIBOJABI 10 pE3yJbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHM TyTEM COTTIAaCOBAHMS MO3UIIHIA B X01€ 00CYXK/IEHUS 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:



CaMOCTOATCIIbHO TNNIAHHUPOBATH M OCYHICCTBJIIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompezenss €€ 1eNu U 3a/a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeUiaraeMblii allrTOPUTM JIEHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIIEIOBATENbCKHUX 3aj1ad,
BBIOMpAaTh Hanbosiee A(HEKTUBHBIN CIOCOO UX pPEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYILIECTBIISATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBbl [0 XUMHH Ha YriIyOJEHHOM YpOBHE Ha
YPOBHE CpeaHEero oOmero o0pa3oBaHMs BKIIOUAIOT crienupuyeckue s y4eOHOro npenmera
«XUMUS» HayuyHble 3HAHUSA, YMEHHUS U CHOCOOBI JEHCTBUH 110 OCBOEHMIO, MHTEPIpPETALNH U
IpeoOpa30BaHUIO 3HAHHUM, BUABI AEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HaHMS U INPUMEHEHHUIO
3HaHUU B pa3IMYHBIX YYEOHBIX CHUTYyalUsAX, a TAaKKE B PEabHBIX JKU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme nmo XMMHM NPEIMETHBIE PE3YJIbTAThl MPEACTABIEHBI 1O
roJlaM U3y4eHusl.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs) OTPAXKaOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKON XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ PO B 00ECIeUeHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA B
pemieHur MmpooJIeM IKOJOTHYECKOM, YHEPreTUUECKOW M THINEBOH O€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHUKOB DHEPIHH, B OOECIEUCHUU
PaIMOHATILHOTO MPHUPOIOTIONL30BaHus, B (DOPMHUPOBAHUHM MHUPOBO33PEHUS U OOIIEH KYIbTYpHI
YelloBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
MIPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHITHS — XUMHUYECKHH DJIEMEHT, aToM, SAPO U DJIEKTPOHHAs 00oJiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aToMma, TMOpHIM3alus aTOMHBIX
opOuTanel, HOH, MOJIEKYJla, BaJ€HTHOCTb, J3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIA OO0BEM, YIICPOJHBIH CKEJeT,
GyHKIIMOHABHAS TPYIa, paguKkai, CTPYKTYpHbIE (GopMyibl (pa3BEPHYTHIC, COKpALIEHHBIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
WU30MEpbI, TOMOJIOTUYECKUM Psil, TOMOJOTH, YIJIEBOJOPOAbI, KHUCIOPOA- U a30TCOAEpKAIIUE
OpTraHUYECKUE COCJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIC
COCIMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuil 3akoH [[. M. MenneneeBa, Teopusi CTpOCHHUS
opranndeckux BemiectB A. M. bBytiepoBa, 3aKOH COXpaHEHUS MacChl BEUIECTB, 3aKOH
COXpPaHEHMsSI U TPEBpALICHHUS DSHEPIUU MpPH XUMUYECKHX pPEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS, JIeXKalllhue B OCHOBE MOHUMAaHUS
OPUYMHHOCTM M CHUCTEMHOCTH XUMHUYECKHMX SIBIICHMM; TPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX pPEaKUWid, TEPMOAMHAMHYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX MX
IPOTEKaHUs, O B3aWUMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIA U
Me30oMepHbIi 3 dexTri, opueHTanTsl | u Il pona); dakronorunueckue cBeIeHUS O CBONCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON JEATEIHbHOCTH YENOBEKa, OOIMMX HAyYHBIX TMPUHIUIAX XUMHUYECKOTO
MIPOM3BOICTBA (Ha MpUMepe MTPOU3BOCTBA METAHOJIA, TIepepadbOTKH HEPTH);,



c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIe IPU3HAKU MMOHITHH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS [IPU ONIMCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI:

HCITOJIB30BAaTh XUMHUUYECKYIO CUMBOJIMKY JJII COCTABIICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) ()OPMYII OPraHUYECKHUX BEILECTB;

COCTABJISITh YpPaBHEHUSI XUMHUYECKMX pEaKkUUid ¢  pacKpblBaTh HMX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MOCPEACTBOM  COCTABJIEHHUS  DJIEKTPOHHOI'O
OanmaHca ATHX peakUuid, peakuil HMOHHOro OOMeHa MyTEM COCTaBJIEHUS HUX TOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHU;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKUX BELIECTB JUIsl WUIFOCTPAlUU  HX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABINBATh IPUHAUIEKHOCTD U3YYEHHBIX OPraHUYECKIX
BEIIIECTB IO MX COCTaBY M CTPOCHUIO K OINPEAeIIEHHOMY KJIacCy/TpyIIle COeUHEHHH, TaBaTh UM
Ha3BaHUs 1o cucremarnueckol HoMeHknatype (IUPAC) u npuBoanTh TpUBHAJIbHBIE Ha3BaHUS
JUISL  OTAETBHBIX TPEJACTaBUTENe OpPraHUYECKUX BEIIeCTB (ITUJICH, aleTHJIEeH, TOIYOI,
[JIMLEPUH, STUJICHIJINKONb, (eHon, Qopmanbaerua, ameTanblIerus, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIMH,
JIaHUH, MAJIbT03a, (PPYKTO3a, AHWINH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKUX
coeIMHEHUX (KOBaJeHTHAas U MOHHAS CBA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHUS OPTraHMYECKHX
BemectB A. M. byriepoBa st 00bsiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepuU30BaThb COCTaB, CTPOEHHE, (GUIHYECKUE U
XUMHUUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJKHMHOB, apOMAaTHYECKUX YIJIEBOIOPOAOB,
CIUPTOB, AlbJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, JKHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIIIEBOAOB (MOHO-, TU- U MOJIHUCAXapUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO0 CBS3b MEXAY HHMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKUUH ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopMyI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPkAAThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEaKLUHOHHOW CMOCOOHOCTH OpPraHMYECKHX COEAMHEHHH OT KpaTHOCTU M THUIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31 ), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKh W MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MEepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJAEHUHM, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM H
MBICJIEHHOM) M YMEHUSI IPUMEHSTH 3TH 3HAHUS;

cOpMHUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPAllMU  MBICIUTEIHHON
NEeSITeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMAaTH3alluiO, BBISBICHHE
IPUYNHHO-CJIEICTBEHHBIX CBSA3E€M — /111 U3yUEHUS CBOMCTB BELIECTB M XUMUYECKUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMHU U
MPEJCTaBICHUSIMH  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
NOHMMAHHUS CYIIHOCTH MaTEpUajIbHOrO €QUHCTBA MHpA, UCIOJIb30BATH CUCTEMHBIE 3HAHUSA IO



OpraHMYECKON XUMHUU I OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHI: TPOBOAWTH PACUYETHl MO XUMHYECKUM GopMylaM H
YpaBHEHUSM XHMHUYECKUX PEAKIMI C MCHOJb30BaHHWEM (PU3MUECKUX BEIWYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHON CTOPOHBI:
pacuéThl MO0 HAXOXKACHHUIO XMMHYECKOH (POpPMYIIbl BEIIECTBA MO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, TPOAYKTaM CTOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBAThH, AHATU3UPOBATH U OLEHUBATH C TMO3MIIMIA
9KOJIOTHYECKON Oe30MacHOCTH TMOCJIEACTBUS OBITOBOM W TNPOU3BOJACTBEHHON JEsTENbHOCTH
YeloBeKa, CBS3aHHON C mepepaOOTKON BEHIECTB, HCIOJIb30BATh IONYYEHHBIC 3HAHUS IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
JKCIIEPUMEHT (MTOJIy4eHUE U U3yUYeHUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUYECTBEHHbIE PEAKIINU
YIJIEBOAOPOAOB PA3MUYHBIX KJIACCOB U  KUCIOPOJACOJIEP)KAIIMX OPraHUMYECKHX BEIIECTB,
pelleHne OHKCIEPUMEHTAIbHBIX 3a7ad 10 PACIO3HABAHWIO OPTaHUYECKUX BEIIECTB) C
coOmoleHneM  TpaBWyI  0€30MacHOro  OOpamieHWsi C  BEHIECTBAMHU H  JIADOpaTOPHBIM
obopynoBanueM, (HopMyIHpOBaTH I11€7b HCCIICIOBAaHMS, MPEJCTABIATh B Pa3IUYHON Gdopme
PE3YNbTAThI SKCIIEPUMEHTA, AHATU3UPOBATH 1 OIICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOr01aTh MpaBUiia AKOJOTHYECKH IE€JI€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
NEeSTENIbHOCTH B IEJIIX COXPAaHEHUsI CBOErO 370pPOBBS, OKPYXAIOUIeH MPUPOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO ICHCTBHS HAa JKUBBIE OPraHU3MBI OMpPEIEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3arens [1J1K;

aHAIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHHUS  OpraHMYecKHX  BELIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TI0NTH3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMUYECKOM
uH(pOpMallii B pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
maccoBoi uHGpopMmanuu, WHTepHET W JApyrue), KPpUTHUYECKH aHaJU3UPOBATh XHUMHUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4dei.

11 KJIIACC

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

c(hOpPMUPOBAHHOCTH MIPENICTABICHUIA: O MATEPHAILHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUI MPUPOJBL, O MECTE€ W 3HAYEHUU XHMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIEYeHUH YCTOMYMBOTO PA3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOM,
HHEPreTUYECKOM M TMUILEBOW 0e30MacHOCTH, B pPa3BUTHM MEAMLUHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  OHEPrud, B  OOECHNEYCHHH  PAIMOHAJIHHOTO
PUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEeH KYIbTYphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Ccpefie;

BJIQJICHUE CHUCTEMOW XUMHUYECKUX 3HAHHMA, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
MOHSITHUS — XUMAYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, AJIEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YXXIEHHOE COCTOSHHS aToMa, THOpUIU3AIUs
aTOMHBIX oOpOWTasneil, MOH, MOJEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTb, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METa/NIMYeCcKasi, BOJOPOIHAN),



KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaklHs, PacTBOP, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
QIIEKTPOJINTUYECKAsT ~ AUCCOLMAIUs, CTENEeHb JHUCCOLMAlMM, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIJIOBOM A(PPEKT XUMUUECKON peaku, CKOPOCTh XUMHUECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU M 3aKOHBI (TEOPHUS AJIEKTPOIUTUYECKOM
auccouuanuu, nepuoanyeckuii 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUM MPU XUMHUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAllHNEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SBJICHHI; COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HAJIMOJICKYJISIPHOM YPOBHSIX; TMPEJCTaBICHUS O MeEXaHU3Max
XUMUYECKUX pEakUuid, TEPMOJMHAMHUUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTIX UX
INPOTEKaHUs, O XHMHYECKOM DPaBHOBECHM, pACTBOpAX M  JUCHEPCHBIX CHCTEMaX;
(dakTosornuecKrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHYECKON ACSITETbHOCTH 4YEIIOBEKa,
00IINX HAYYHBIX MPUHIIANIAX XUMUIECKOTO MTPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIe IPU3HAKU MOHATHH, YCTaHABINBATh
UX B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTABIICHUS
dbopMyn BemIeCTB W ypaBHEHUH XHUMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHbIe Ha3BaHMS OT/ICIHHBIX BEIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYIECKIX
DJIIEMEHTOB B COCIMHECHUSX, BUJ XUMHUYECKOW CBSI3HM (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBHUCHMOCTH CBOMCTB BEIIECTB OT BHAA
XUMHUYECKON CBSI3W M TUNA KPUCTAJUIMYECKON peIméTKu, OOMEHHBIH M TOHOPHO-aKLENTOPHBIH
MEXaHHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(UIMPOBaTh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHE pEaKLUUU IO Pa3IHYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyroLIux
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, H3MEHEHHIO CTENEHEeW OKHUCICHHUS 3JEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalu3aTopa W JPYrHe); CaMOCTOATEIHHO BBIOMPAThH OCHOBAHUS U
KPUTEPUU IJI KJIaCCU(PUKALMU U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

cOpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenzeneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSCHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonunueckoit cucremsr JI.U.
MenpeneeBa, UCNONb3Ys MOHATHS «IHEPIETHUUECKUE YPOBHHU», «QHEPre€THUECKHE MOIYPOBHUY,
«s-, p-, d-aromHBIE OpOUTANN», «OCHOBHOE M BO30YXIEHHOE HHEPIETUUYECKUE COCTOSHHS
aToMa»; OODBICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHWMHUYECKHUX D3JEMEHTOB U MX
COEMHEHMH 110 nepuojaM u rpymmnam [lepuoanueckoit cucremsl Jl. 1. MennaeneeBa, BaJIeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX HJIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh yYMEHHUI: XapaKTepuU30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHE
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPraHUYECKUMU BEIIECTBAMHU C IIOMOIIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKLuii;



c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuuii MOCPENCTBOM COCTaBIEHUS AJIEKTPOHHOrO OanmaHCca ITHX peaklui; peakiuid HOHHOTO
oOMeHa MyTEM COCTAaBIEHHS HUX IOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHMM; pEaKIHi
TUAPOJIN3A; peakuil KOoMIUIeKcooOpa3oBaHMs (Ha MpUMEpE THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMUHHS);

c(OpPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakiuil ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON peakiMy B 3aBUCHMOCTH OT Pa3jMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHUSI TOJT BIUSHUEM BHEIIHUX Bo3aecTBui (mpunnum Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUCCKUE PEAKIINH, JISKAIINEe B OCHOBE
MPOMBINICHHOTO TIONYyYEHUS CEPHOW KHUCJIOTBI, aMMHaKa, OOIIUe Hay4HbIE MPUHITUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO TIO3HAHHMSI SBICHHIA
Opupoabl — HAOMIOJNEHWE, U3MEpPEHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTh 3TH 3HaHUS NpU
SKCIIEPUMEHTAILHOM HCCIIEJOBAaHUM BEUIECTB W JJs OOBSICHEHHS XWMUYECKUX SIBICHUIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTHUECKOM IeITETbHOCTH YeJIOBEKa U B IIOBCEITHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
MPEJCTaBICHUSIMU PYTMX €CTECTBEHHO-HAYUYHBIX TMPEAMETOB i 0ojee OCO3HAaHHOIO
IIOHUMAaHUs MaTEpUAIbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIMs»; MAacChl BEIIEeCTBA WK 00hEMA raza
M0 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce WM 00BEMY OJJHOTO U3 YYACTBYIOLIUX B peaklUu
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOIO MOKa3aTelsd PaCTBOPOB KUCIOT
U TIeNIoYel C W3BECTHOM CTEMEHBI0 NUCCOIMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMH, €CJIM OJHO M3 MCXOIHBIX BEIECTB JAHO B BHUJIE PACTBOpPA C ONMpPEACIEHHON
MacCOBOHM J10JI€l pacTBOPEHHOTO BEIIECTBA WM JIaHO B HM30BITKE (MMEET MPHMECH); OJIH
BBIXO/Ia MPOJYKTa peaklunn; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHU: CaMOCTOSITENBHO TUIAHHPOBATh M MPOBOAUTH XUMHYECKHIA
HKCIEPUMEHT (IIPOBEICHUE PEAKIUH HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPENEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHAUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOH pEaKINH, pelleHue
IKCIIEPUMEHTABHBIX 3a/1a4 1Mo TemMaMm «Mertamib» u «Hemetamnsl») ¢ cOOMI0ACHHEM MPaBII
Oe3omacHOro oOpalleHHs ¢ BELEeCTBAMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
Henb HCCEeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOJTH30BAHUSI XUMUYECKOU MOCYION U
nabopatopHbIM 000pyaOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJOTHYECKH I[eJIeCO00pa3HOro
MOBEeEeHNUsA B OBITY M TPYIOBOM JEATENHHOCTH B LENSIX COXPAHEHUSI CBOErO 3/I0POBbA,
OKpYXKarollel MNPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JIEUCTBHSI HA KUBBIE OPraHU3Mbl OINPEAEIEHHBIX HEOPraHUYECKHX
BEIECTB, TOHMMAas cMbIci nmoka3arens I1J1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJCHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas W y4yeOHO-HAy4Hasl JUTEepaTypa, CpelacTBa



MaccoBod HHpopmanuu, MHTepHET M Jpyrue), KpUTUYECKM aHAIU3UPOBaTh XMMUYECKYIO
uHopMalrio, epepadaTbiBaTh €€ U UCIHOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4ei.
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Epemun B.B., Ky3smenko H.E., /lpo3noB A.A., TpeuunB.U., Jlynun B.B./ nox pepakuueit
Jlynuna B.B. Xumus. 10 knacc. YueOHUK (yriayOieHHBIN).

HU®PPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

1. udposas 6udaunorexa [[OK

2. Enunas xomtekuus LHudpossix O6pazoBarenbHbIX Pecypcos.

3. Poccuiickas OnexktponHas [llkoina



