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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma Mo XMMUHU Ha YpOBHE CpelHero ooumiero odopazoBaHus pa3zpaboTaHa
Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii
Oenepauun», TpeOOBaHUI K pe3yiabTaTaM OCBOeHHs denepadbHOH  00pa30BaTEIbHOMN
nporpamMmel cpearero obmero oopazoBanus(POIl COO), nmpencraBinenHsix B denepanbHoM
rocyaapctBeHHOM obOpa3zoBatenbHoM ctanmapre COO, c¢ yu€tom Konmenmuu mpernogaBaHus
yuebHOro mpeamera «XuMmus» B o0Opa3oBaTelbHbIX opranuszanusx Poccuiickoit denepauuu,
peasu3yIOUMX OCHOBHbIE 00pa30BaTeNIbHbIE IPOrPAaMMBbI, U OCHOBHBIX MOJ0XKeHUH «Crparerun
pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga» (Pacmopsikenue
[IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

XUMHsS Ha YpOBHE YITyOJIEHHOIO H3YyYEHHUS 3aHUMAET Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro obOpasoBanust ydammxcst 10-11 xmaccoB. M3ydenue mnpenmera,
peanm3yemMoe B YCIOBHUSAX AU(EpeHIHpPOBAaHHOTO, NPOPHUIBHOrO OOy4YeHHs, MPU3BAHO
obecrieunTh 001IC00pa30BATENbHYI0 M OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJIBI,
HEOOXOMUMYIO ISl aJanTallMd MX K OBICTPO MEHSIOIIMMCS YCIOBUSM JXKH3HH B COLIMYyME, a
TaKXke Uil MPOJOJDKEHUs OOy4deHHs] B OpraHu3alnusx mpodeccuoHalbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHUS ABJIAETCS OJHOW U3 IPUOPUTETHBIX IUCLUIUIMH.

B mnporpamme mo XuMHM Ha3zHayeHHE TpeaMeTa «XUMHUS» IMOJydaeT MOAPOOHYIO
MHTEpIPETALNI0 B COOTBETCTBUM C OCHOBomosiaratomuMu mnosiokeHuamu ®rocC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJieH, coiepyKaHusl, pe3yIbTaTOB 00yueHUs! U TpeOOBaHUHN K yPOBHIO
HNOJTOTOBKM BBIMYCKHUKOB. CBHJIETEIHCTBOM TOMY SIBJISIIOTCA CIEIYIOIIME BBINOJHSEMbIE
IIPOrpaMMOi 10 XUMUHU (PYHKIIMU:

e UHQOPMALIMOHHO-METOUYECKas, pealu3alus KOTOpoi obecredynBaer IMOITy4YeHUe
NPEACTABICHUS O LENAX, COJAEp)KaHUU, OOlIel cTpaTeruu OoOydeHUs, BOCIUTAHUS U
pa3BUTUS 00Y4YaIOIIMXCS CPEICTBAMU IpEIMeTa, U3Yy4aeMOro B paMKaX KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TLIAHUPYIOIIAs, KOTOpast IpeyCMaTpUBaET olpeesIeHHE:
IPUHLUINOB CTPYKTYPHUPOBAaHUS M IOCIEAOBAaTEIbHOCTH H3Y4€HHS Yy4eOHOro
MaTepuaia, KOJMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKTEepPUCTUK; MOAXOI0B K
(hOPMHUPOBAHUIO COJEPIKATEIHHON OCHOBBI KOHTPOJSI M OIIGHKH 00pa3oBaTelbHBIX
JOCTHKEHMM OO0yJarolmuxcs B pamMKax HTOTOBOW aTTecraiud B (GopMe eIuHOro
roCyJapCTBEHHOr O 3K3aMeHa 110 XUMHH.

[Tporpamma st yriryOGIE€HHOT O U3yUYEHHS] XUMUH:

® YCTaHaBIIMBAaeT UHBAPUAHTHOE MPEIMETHOE COJepKaHue, 003aTeNIbHOE I U3yYeHUS
B paMKaX OTHEIbHBIX MNpoduied, NpeaycMaTpUBaeT  paclpencsieHue U
CTPYKTYpUPOBaHUE €ro IO KJjlaccaM, OCHOBHBIM COJE€pKaTeIbHBbIM JIMHUSAM/pa3jienaM
Kypca,

e J1aéT NIpUMEPHOE paclpesiesieHe yueOHOro BpeMEHH, PEKOMEHYEMOT0 sl U3y4eHHs
OTJEJIbHBIX TEM;

e [penjiaraeT MPUMEPHYIO TOCIENOBATENbHOCTh H3Y4YEeHHA Y4eOHOro maTepuana c
y4€TOM JIOTUKU IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€H;

e JaéT METOAMYECKYI0 MHTEpPIpeTaluio LeJded W 3aJady W3y4deHHs IpeiMera Ha
yriayO6nEéHHOM ypOBHE C y4Y€TOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEAHETrO
o0rmiero o0pa3oBaHUs, COAEPKATEIFHON XapaKTePUCTUKH TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOGHUSI OCHOBHOH 00pa3oBaTeIbHON MpPOTrpamMMbl CPEeAHEro o0Imiero oOpa3oBaHHS
(JIMYHOCTHBIX, METANPEIMETHBIX, NIPEIMETHBIX), @ TAaKK€ C Y4ETOM OCHOBHBIX BUJOB
yueOHO-TTO3HABATENbHBIX JCHCTBUI OOydaromerocs IO OCBOCGHUIO COJCpKAaHUs
IpeaMeTa.



I[lo Bcem Ha3BaHHBIM NO3ULUAM B IporpaMmMe 10 XUMHHM IpelycCMOTpeHa
IPEEeMCTBEHHOCTh C OOydeHHEM XHMHH Ha YPOBHE OCHOBHOro o0Imiero oOpa3oBaHus. 3a
npeAenaMyd  YCTaHOBIGHHOM TMPOrpaMMoid 1O XUMHH  00s3aTeNbHONH  (MHBapHAHTHOM)
COCTaBJIIIOLICH cofep)aHusl yueOHOro npeamera « XuMus» ocTaércst BO3MOKHOCTh BbIOOpa €ro
BapHaTUBHOM COCTaBIIAIOIEH, KOTOpasi JOJDKHA OIMpPENEsAThCSl B COOTBETCTBUM C HAIIPAaBJICHUEM
KOHKPETHOT 0 Mpouiist 00ydeHHUs..

B coorBerctBunm ¢ koHuentyainbHbiMU mnosiokeHusmMu DI'OC COO o HazHaueHHH
peaMeToB 0a30BOro M yriyoJIEHHOro ypoBHEH B cucteme 1udPpepeHIIMpoBaHHOT0 00yYeHHs Ha
YPOBHE CpelHero odIero o0pa3oBaHMs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3y4deHHs HampaBiieH
Ha peaJM3allii0 IPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM IOJIYyYEHUS XUMHUYECKOIO
oOpa3oBaHMs B paMKaX H3y4YCHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYUYHBIX M XHUMHYECKHX
JTMCIUIUIMH B By3aX M OPraHU3alUsAX CPEAHEro npodeccnonaabHOro oopaszoBanus. B 3Toii cBszn
u3ydyeHue npeaMera «XHUMHS» OpPHUEHTHPOBAHO MPEUMMYLIECTBEHHO Ha paCIIMpEeHHE WU
yriayOlleHue TEOpeTUYEeCKOW M NPAaKTUYeCKOH MOArOTOBKM O0OY4YaroIIMXcCsl, BbIOpaBIIMX
ornpenenéHHbiil npoduiab o0yuyeHus, B TOM YHCJIE C NEPCIEKTUBOM MOCIEAYIOLIEro MOJyYEHUs]
XMMHUYECKOro 00pa30oBaHMsl B OpraHu3anusx npodeccuoHaibHoro odopazopanus. Hapsaay ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk miIaHHpyeMbIM pe3yJbTaTaM OCBOCHHS (e epabHON
00pa3oBaTeabHON MPOrpaMMBbl CpeHEro o0IIero o0pa3oBaHMs H3ydeHHE MHpeaMeTa «XUMHUD»
OPHEHTHPOBAHO TaKXe Ha pelIeHre 3a]a4 BOCIUTAHUS U COL[HAILHOTO Pa3BUTHS 00y4arOLXcs,
Ha (GOpMHUPOBAHHUE Y HUX OOILIEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHHUI pallnoHaIN3alui y4eOHOTro
TpyAa ¥ OOOOMIEHHBIX CHOCOOOB  NEATEIbHOCTH, HMMEIONIMX  MEXIUCIUILIMHAPHBIH,
HAAMPEAMETHBIA XapaKTep.

CocraBnsommmM npeaMera «XUMHS» Ha YpOBHE YIIyOJIEHHOTO HM3YyYEHHUsS SIBJISIOTCS
yriay6nénnele Kypebl — «Opranuueckas xumus» U «OOmast U HeopraHudeckas xumusi». [lpu
OIpeNeJIeHUH MOAX0A0B K OTOOpY U CTPYKTYpHOW OpraHu3allud COJEpXKaHUs ITHX KYpCOB B
porpamme Mo XuMuu 3a ocHoBY NpuHATH nosiokeHuss ®PI'OC COO o paznuuuax 6a3o0Boro u
yri1yOJIEHHOT O YPOBHEN M3ydeHHUs IpeaMeTa.

OcHoBy conepxkaHus KypcoB «Opranuueckas xumMus» U «OOmass u HeopraHudeckas
XHMUSD» COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUI M yMEHHi, OTHOCAIUXCS K 0a30BOMY
YPOBHIO M3y4€HMs IpeaMeTa. JTa CHCTeMa 3HAHMM IOIYy4YaeT ONpENeNEHHOE TEOPETUYECKOE
JONIOJIHEHUE,  TO3BOJIIIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oompmmii  00BEM
¢axTonornyeckoro Marepuaina. Tak, Ha yriayOnEHHOM ypOBHE M3YUEHHs MpeaMeTa oOecreyeHa
BO3MO)XHOCTb 3HAYUTEIBHOTO YBEIMYCHHS O0BbEMAa 3HAHUH O XUMHUYECKHX OJIIEMEHTaxX W
CBOMCTBAaX MX COEIUHEHHI Ha OCHOBE paCIIMPEHUs U yriayOJeHus MpeICTaBICHUNH O CTPOCHUU
BELIECTBA, XMMUYECKON CBSI3M M 3aKOHOMEPHOCTIX MPOTEKAHUS PEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KUHETUKU U TepMOANHAMUKH. M3ydeHne nepuoaudyeckoro 3akoHa u
[lepuoanueckoil  cucTeMbl XMMHUYECKHX  JJEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKHUX MPECTaBICHUIX O CTPOCHUHU aToOMa. XMMHYECKasl CBSI3b OOBSCHSAETCS C
TOYKH 3PEHUS DHEPreTUYeCKHX H3MEHEHHH mpu e€ oOpa3oBaHMM M Pa3pyIIEHUHU, a TaKKe C
TOYKHM 3pEHHUs MeXaHu3MoB e€ oOpa3oBaHus. l3ydyeHue TuNOB peakuuil JOMONHSIETCS
(hopMUpOBaHUEM IPEJICTaBICHUN 00 AIEKTPOXUMHUYECKHUX MPOLIECcCaX U 3JIEKTPOJIM3€ PACIIaBOB
U pacTBOPOB BEIIECTB. B Kypce OpraHMyeckod XHMHUU MpPH PACCMOTPEHUH PEAKIMOHHOMN
CIOCOOHOCTH COEMHEHUN yJensieTcs 0co00e BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIMSIHUM @TOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLui.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJAEp)KaHHWE KYypCOB XHMHUU YIIIyOJEHHOTO YPOBHS
U3YyYEHHS I KJIACCOB ONpeAeNEéHHOro npoduis (riaaBHBIM 00pa3oM Ha HX CTPYKTYpYy H
XapakTep JAOMOJHEHUN K 00IIel cucTeMe MpPeAMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbIE
npeaMetsl. Tak, Hampumep, B COIEp)KaHUHM IpenMera s KIacCOB XHMHUKO-(DM3HYECKOTo



npoduist Oonbloe 3HaUeHUE OYAyT MMETh AJIEMEHThl y4eOHOro MaTepuaia mo oOueld XUMHH.
[Ipu u3yuyeHuH mnpeaMeTa B AAHHOM Ciydae akIeHT OyaeT chenaH Ha OOIIHOCTh METO/OB
MO3HAHMSI, OOITHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3UKE: aTOMHO-MOJEKYIISIpHAST TEOPHs
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBI COXpPAaHEHUS MAacChbl W DHEPrUH, 3aKOHBI
TEPMOANHAMUKH, FJIEKTPOJIN3A, PEICTABIEHUS O CTPOCHUU BEIIECTB U IPYTOE.

B T0 xe Bpems B copep)KaHuM IpeaMeTa JIJIsl KJIaCCOB XMMHUKO-OMOIOTrHYeCKOro mpouis
OONBIIMIA yIeNbHBIN BeC OyleT UMETh OpraHuvecKas XuMus. B 3ToM ciydae mpemnocTaBisieTcs
BO3MOXKHOCTb JJIsl 60J1€€ 00CTOSATETLHOTO PACCMOTPEHHSI XUMHUYECKOM OpraHU3aIliu KIETKU KakK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOASAT, K TpPUMEPY, TaKue CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JMMUJbL, OETKH, YIIeBOIbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3Tom
3HAaHHUSI O COCTaBE M CBOMCTBAaX MPEICTAaBUTENIEM OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CITy’KaT OCHOBOM J1JI1 U3y4Y€HHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, AbIXaHHsI, MUIEBAPEHUSI.

B mmane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYIHBIX
METOZOB IMO3HAHUS U OIBITA IPAKTUYECKOrO MIPUMEHECHHS HaAYYHbIX 3HAHUW U3y4YEHUE MTPEeIMeETa
«XuMus» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C Y4eOHBIMU
npeAMeTaMH, BXOJSAIIMMHU B COCTaB MPEAMETHBIX o0nacTeil «EcTecTBeHHO-HAayYHBIE TPEIMEThI»,
«MatemaTrka 1 nHGopMaTuka» u «Pycckuil sI3bIK U IUTEpATypay.

[Tpu u3ydyeHuu yueOHOro mpenMera «XUMHs» Ha yriayONEHHOM ypoBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U cpenHero oomero oOpa3zoBanus (Ha 0a30BOM ypoBHe), 3agadeid
NEPBOCTENIEHHON 3HAYMMOCTH SIBISETCS (OPMHPOBAHHUE OCHOB HAyKHM XHMHUHU Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOW JESATENbHOCTH YeJIOBeKa U OJHOIo U3
KOMITOHEHTOB MHPOBOHM KyJIbTYphl. Pelenue 3Toil 3a1aun Ha yriiyOJIEHHOM ypOBHE H3Y4YCHHS
MpeAMeTa MPEAIoaaracT peaanu3alio TaKuxX eaeH, Kak:

e (dopMUpOBaHUE TIPEACTABICHUI: O MaTEPHUAIBHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y MO3HABAEMOCTH SIBJICHUH MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaylleld poiM B OOECICUCHUH YCTOWYHMBOIO PAa3BUTHS YEJIOBEUECCTBA: B PEIICHUH
mpobJieM IKOJIIOTMYECKOW, YHEPreTHUECKOH M THINEBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB DJHEPrUH, B
oOecrieueHun palroOHAIBLHOIO MIPUPOAOIIOIb30BAHUS, B dbopMupoBaHUU
MHUPOBO33pEHHS U OOIIEH KyJIbTyphl UeTIOBEKa, a TAK)KE SKOJOTHYEeCKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHON CpELIE;

® OCBOCHHME CHUCTEMbl 3HAHMM, JEXKAIMX B OCHOBE XHMHYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MuUpa: (yHJIaMEHTAJIbHBIX TMOHSITUH, 3aKOHOB U
TEOpUM XUMHUH, COBPEMEHHBIX IPEICTABICHUNA O CTPOCHHM BELIECTBA HAa Pa3HBIX
YPOBHSIX - ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJUHAMUYECKUX M KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKUX
peaKiuii, 0 XUMHYE€CKOM PaBHOBECHH, PACTBOPAX U UCIEPCHBIX CHCTEMaX, 00 00X
Hay4YHbIX IPUHIIMIIAX XUMHUYECKOr O ITPOU3BOJICTBA;

e (¢opMupoBaHue Yy OOYYaIOIIUXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKUX 3HAHMHA Uil OOBSCHEHMS KIIIOUYEBBIX HAEH U mpolieM
COBPEMEHHOW XHMHH, IJIsI OOBSICHEHHS M MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX
€CTECTBEHHO-HAYyYHYI0 NPUPOAY; T'PAaMOTHOI'O peUIeHUs NpoO0JeM, CBS3aHHBIX C
XUMHUEN, TPOrHO3UPOBAHMS, AaHAIM3a H OINEHKH C TO3ULIUN HKOJOTHYECKOU
0€30MacHOCTH TOCIEACTBUA OBITOBOM M MPOU3BOJCTBEHHOM NIESITEIHBHOCTH YEJIOBEKa,
CBS3aHHOM C XHMHYECKUM TPOU3BOACTBOM, HCIOJB30BAHHEM M TepepaboTKOi
BEIILIECTB;

e yriuyOJieHWe TpEACTaBICHUNH O HAyYHBIX METOJaX ITO3HAHMS, HEOOXOAWMBIX ISt
MPUOOPETEHHST YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMUYECKUX



HBHGHHﬁ, UMCrOIUMX MECTO B IpUpPOAC, B HpaKTquCKOﬁ ACATCIIBHOCTH H
MMOBCEIHEBHOM JKU3HU.

B 1nmane pcajim3daniuu MEPBOOUCPCAHLIX BOCHHUTATCIIbBHBIX W pPa3sBUBAOIIUX Q)YHKI_II/II\/'I

LIEJIOCTHOM CHCTEMbI CPEAHEro 0OLIero oOpa3oBaHMs MPHU HW3YYEHUM IHpeaMeTa «XUMHUS» Ha
yriyOoJI€HHOM YPOBHE 0COOYIO aKTYaJbHOCTh MPUOOPETAIOT TAKUE TEJIH U 3aJa4H, KaK:

BOCIIUTAaHUE YOOKIEHHOCTH B II03HABAEMOCTH SIBJICHUW MPUPOJBI, YBAKEHUS K
IpoLecCy TBOPYECTBA B O0JIACTH TEOPETHUECKUX M IMPUKJIAIHBIX HCCICIOBAHUI B
XAMUH, POPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMK K OOYYEHHIO W TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHUS 00IIECUETIOBEYCCKUX [ICHHOCTEH;

pa3BUTHE  [MO3HABATEIbHBIX HMHTEPECOB, HMHTCIUICKTYaJbHBIX M  TBOPUYECKUX
CIOCOOHOCTEH oOywaromuxcs, (GOPMHUPOBAHUE Yy HHX CO3HATEIHHOTO OTHOIICHHS K
CcaMOoOOpa30BaHUIO W HENPEPHIBHOMY O0O0pa30BaHUIO KaK YCIOBHIO YCIHEIIHOW
npoheCcCHOHANbHOW U OOIISCTBEHHON JESTENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[J0POBBIO U IOTPEOHOCTH B 37JOPOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHUH W HABBIKOB Pa3yMHOT'O MPHPOIONOIH30BAHUS, Pa3BUTHE
OKOJIOTMYECKOW  KYJIbTYPbl,  INPHOOPETEHHE  OINbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM JIeATEIIbHOCTH.

OO0mee 4YUCIO YacoB, MPEAYCMOTPEHHBIX JIsI M3Y4YeHHUS XUMHUU Ha YrIyOJICHHOM YypOBHE
cpenHero obmero oopasoBanus B 10 kinacce cocrabisieT 136 vacoB: B 10 kmacce — 136 yvaca (4
Jaca B HEJIEJIIO).



COJAEP/KAHUE OBYUYEHMUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBBI OPraHM4Y€CKOH XM MHH.

[IpenmMeT ¥ 3HAUYeHHWE OPraHUYECKOM XUMHH, TPEACTABIEHUE O MHOroo0pa3uu
OpPraHUYECKUX COCTMHEHHII.

DONEeKTPOHHOE CTPOCHME aToOMa YIJepojaa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUA.
BanenTHbIE BO3MOKHOCTH aTOMa yrieposaa. XMMHUYECKasl CBSI3b B OPIraHUUYECKUX COEIMHEHUSX.
Tunel ruOpUAN3aluy aTOMHBIX OpOUTaNel yriepoja. MexaHu3Mbl 0Opa3oBaHUsI KOBaJEHTHOMN
cBs13M (OOMEHHBIN M JOHOPHO-aKUENTOPHBINH). THIIBI epeKphIBaHUS aTOMHBIX OpOWTalel, 6- U
n-cBsi3M. OnMHapHas, ABOMHAs M TpoilHas cBsi3b. CHocoObl pa3pblBa CBA3€H B MOJEKYJax
OpraHn4eckux BemecTs. [[oHsATHE O CBOOOTHOM paauKale, HyKIeopue u AIeKTpodure.

Teopus cTpoeHHsI OpraHudeckux coequHeHud A.M. bytiepoBa U COBpPEMEHHBIE
IPEACTABJIEHUS O CTPYKTYPE MOJIEKYJ. 3HaYEHUE TEOPUH CTPOEHHSI OPraHMYECKUX COCIUHEHUM.
MosekynsipHble U CTpYKTypHble (opMyibl. CTpyKTypHble (GOPMYJbl pa3IM4YHbIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, cKkejgeTHas. M3omepus. Buabsl wH3oMepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAsA. JIEKTPOHHbIE A(P(EKThl B MOJEKyJIaX OPraHUYECKUX COCIUHEHUM
(MHOYKTUBHBIN U Me30MepHbIH 3(PdeKThl).

[IpeacraBienue o knaccuuKalMyu OpraHudeckux BemiecTB. [TonsaTre o GpyHKIMOHATBHON
rpynne. I'omonorusa. I'omonorndeckue psapl. CuctemaTideckass HOMEHKIIATypa OPraHU4eCKUX
coenqunennii (IUPAC) u TpuBHasibHbIC HA3BaHUS OTEIBHBIX MIPEACTABUTEIICH.

OcobGenHocty ¥ KiIaccupuKanus  OopraHMdeckux  peakuui.  OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKLIIUH B OPraHUYECKOW XUMUMU.

OKCIEPUMEHTAIBHBIE METO/IBI U3YyUYEHHsI BEIIECTB U MX IPEBPALLECHUI: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYecKHUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, ONBITHI IO MPEBPAILICHUIO
OpPraHMYeCKUX BELIECTB IpPH HarpeBaHWM (IUIABJICHHWE, OOYIJIMBAaHHE U  TOpEHUE),
KOHCTPYUPOBAaHUE MOZEINIEN MOJIEKYJI OPraHUUECKUX BEILECTB.

YrieBoaopoasl.

Ankanbl. ['oMonorndeckuil psia ankaHoB, o0mias ¢popMmyia, HOMEHKJIATypa U H30MEpHs.
DNEKTPOHHOE U NMPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, Spg-m6pmm3auml aTOMHBIX
opOutaneii yriueponaa, 6-cBsizb. DU3NYECKUE CBOHCTBA ATKAHOB.

XMMHUYECKHE CBOMCTBA AJIKAHOB: PEAKLIMU 3aMEIEHUs, M30MEPU3aLluH, 1erUAPUPOBaHUS,
LUKIU3alUM, MUPOIH3a, KpeKuHra, ropenus. lIpeacrtaBieHne o0 MexaHHM3ME peakLul
pazKaJIbHOIO 3aMEIECHNUS.

Haxoxnenue B npupoze. CriocoObl MOTy4eHHUs U IPUMEHEHU e aJIKaHOB.

[Tuknoankansl. OOmas Gopmyna, HoMeHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MalblX (LMKIONPONAH, LUKIOOYyTaH) W OOBIYHBIX (LIMKJIONEHTaH,
LUKJIOreKCaH) LUKJI0aJIKaHOB. CrIocOOBI OMyUeHHUS U IPUMEHEHHE IUKII0AIKaHOB.

Anxensl. ['omonoruueckuii psii ankeHoB, obmmas GopMmysa, HOMEHKJIATypa. DJIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJNIEKYI AlKEHOB, SP’-THOPHIM3AINA ATOMHEIX OpOHTANCH
yriaepojaa, 6- u m-cBsizu. CTpyKTypHas U reomerpuueckas (Iuc-Tpanc-) uzomepus. Ouzndeckue
CBOMCTBA aJIKEHOB. XMWMHUYECKHE CBOWCTBA: pEAKLUUU IPUCOCAVHEHMS, 3aMELICHUs B O-
MIOJIOKEHUE MpU JIBOWHOM CBA3M, NOJMMeEpu3aluu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliluy Ha IBOMHYIO CBsA3b. CIIOCOOBI MOJIyU€EHUS U IPUMEHEHUE AJIKEHOB.

Ankanuenbl.  Knmaccudpukanmus — ankaaueHoB — (COMpshKEHHBIE,  HW30JMPOBAHHBIC,
Kymyaupoeanuvie). (OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHUS U XUMHMYECKMX  CBOMCTB



CONpPsKEHHBIX aueHOoB, 1,2- u 1,4-npucoenunenue. [loaumepusanus conpspKEHHBIX JAUEHOB.
Crioco0Ob! osTyyeHus ¥ IPUMEHEHHE aJIKa UEHOB.

Anxunbl. ['oMonornueckuii psig ankuHOB, 00mIast (opmylia, HOMEHKJIATypa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHMHOB, SP-THOpUIM3AIMS aTOMHBIX
opbutaneii yriaepoma. PuU3NUECKHE CBOMCTBA AJIKHHOB. XWMHUYECKHE CBOWCTBA: pPEAKIUU
MPUCOEIUHEHUS, TUMEpPHU3aUi U TpUMEpU3alliK, OKHciIeHusl. KucinoTHsle cBolicTBa aJIKMHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIE peaklnu Ha TPOHHYIO cBsi3b. CrocoObl
MOJIy4eHHsI U IPUMEHEHHE aJIKUHOB.

ApomaTudeckre yriieBoJaoposl (apeHsl). ['oMonoruueckuil psa apeHoB, oo1as popmyina,
HOMEHKJIaTypa ¥ M30MepHs. DIIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI OCH307a.
dusnueckue CBOMCTBA apeHOB. XMUMHUYECKHME CBOWCTBa OEH307la M €ro TrOMOJIOTOB: peaKlUu
3aMeIeHNs] B OEH30JIbHOM KOJblIE M YIVIEBOAOPOAHOM paauKaje, PeaklUu NPHUCOEAUHEHUS,
OKHCIIeHHE roMoJioroB 0eH3ona. IIpencraBinenre 00 OpUEHTUPYIOLIEM AEHCTBUU 3aMECTUTENEH
B OCH30JIbHOM KOJIbLI€ Ha MPHUMEpEe aJKHIbHBIX PaauKalioB, KapOOKCUIbHON, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOHCTB CTHUpOJA.
[Monmumepusanuss  ctupona. CrnocoObl  TOJAy4eHUS W NPUMEHEHHE  apOMaTHYEeCKHX
yIJ1€BO0PO/IOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe Ta3bl. HedhTh 1 €€ mpoucxoxkaenue. KameHHbIN
yrojiib U TPOAYKTHI ero mnepepaboTku. CrocoObl mepepaboTKu HepTH: MeperoHKa, KPEeKUHT
(TepMHUECKM, KaTaTUTUYeCKuil), pudopmunr, nuponus. [IponykTel nepepaboTku HedTH, UX
[IPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

I'enernueckas CBsI3b MEX/y pa3IMYHBIMU KJaCCaMU YIJIEBOJOPOIOB.

DONEeKTPOHHOE CTPOEHHME TIaJIOreHIIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMmenieHus
rajjoreda Ha THJAPOKCOTPYIIY, HUTPOrpynny, LUaHOrpyHly, aMuHOrpynmy. [lefictBue Ha
raJIOTeHNPOM3BOJHBIE BOJHOIO U  CIHUPTOBOrO pacrBopa wiénouu. BsaumopeiicTue
JUTAJIOTEHAJIKAHOB C MarHueM M IUHKOM. [loHSATHE O METauIoOpraHMYECKUX COENMHEHUSX.
Vcrionb30BaHUE TallOTEHNIPOU3BOIHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TPH CHHTE3E
OpPraHUYEeCKUX BEIECTB.

OKCIIEepUMEHTAJIbHBIE METOAbl HM3Y4EHHUs BEIIECTB W UX IPEBpALICHUI: H3ydeHHE
(¢u3MUEeCKuX  CBOWMCTB  yrJeBOJOPOAOB  (pacTBOPUMOCTH),  KAdeCTBEHHBIX  peaKUIuit
YTJIEBOJIOPOJIOB PA3JIMYHBIX KJAcCOB (0OeclBeYrBaHUE OpPOMHOI WIJIM MOJHOW BOJBI, PacTBOpa
NepMaHraHata Kajus, B3aUMOJEHCTBUE aleTUIeHa C aMMHUAYHBIM pPacTBOPOM OKCHJa
cepebpa(l)), xkauecTBeHHOE OOHapy)XeHHE yriepoAa U BOAOPOJa B OpraHMYECKUX BEIECTBaX,
NOJy4YeHHe JTUJIEHAa W M3Y4YeHHE ero CBOMCTB, O3HaKomiieHHe ¢ koJuteknusmu «Hedte» u
«Yromp», ¢ oOpa3umamMu MJjacTMacc, KaydyKOB M PE3HMHBI, MOJEIHUPOBAHUE MOJIEKYII
YIJE€BOI0PO/IOB U TaJIOr€HIIPOU3BOIHBIX YIJIE€BOIOPO/OB.

Kucsiopoacoaepxamue oprannyeckue coeinHeHNs.

IIpenenbHble onHOaTOMHBIE crupThl. CTpoeHue MOJEKyJl (Ha HpUMepe MeTaHoja U
sTaHona). 'omonoruueckuii psan, odmas Gopmysa, U3oMepHsi, HOMEHKIIaATypa U Kilaccu pukamusi.
@dusnueckue CBOWCTBA MpEAEIbHBIX OJHOATOMHBIX CHUPTOB. BonoponHble CBSI3U MEXAY
MOJIEKYJIaMH CHUPTOB. XHMHUYECKHE CBOMCTBAa: peakUUU 3aMELIeHUs, JerujapaTalui,
OKHCJIEHUS], B3aUMO/IECTBHE C OPraHUYECKUMHU U HEOpraHM4ecKUMHU Kuciotamu. KauectBeHHas
peakiys Ha OAHOATOMHbIE cHUpThI. JleficTBME 3TaHONIAa M METaHOJa Ha OPraHMW3M YesOoBeKa.
CrniocoObI moTy4eHus: ¥ MPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[TpocTeie upbl, HOMEHKIATYpa U n3oMepus. OCOOEHHOCTH (PU3NIECKUX U XUMUYECKUX
CBOMCTB.



MHoroaToMHbl€ CHOUPTBI — ATWIEHIJMKOIb U TiMuepuH. Dusnueckue M XUMHUYECKUE
CBOMCTBA: pEaKUMM 3aMEILIEHUs, B3aUMOJCHCTBHE C OPraHMYECKUMH M HEOpraHUYECKHUMHU
KHMCIOTaMH, KauyeCTBEHHAasl peakiisi Ha MHOrOaTOMHbIe cniupThl. [IpencraBiieHre o MexaHU3Me
peakuuii HykjiaeoguibHOro 3amenieHus. Jleiicteue Ha opranusm denoBeka. CrocoObl moJIydeHHst
U IPUMEHEHNEe MHOT 0aTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIMSHUAE THAPOKCOTPYIIBI M OEH30JHOTO sIIpa.
dusnueckue cpoiicTBa ¢eHonma. OcoOEHHOCTH XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHbBIE
peakiu Ha QeHon TokcumuHocTh (enona. CrocoObl TMONMydeHUs W TpUMEHEeHHe (eHoma.
deHondopmanbaeruHas cMoa.

KapOoHusbHBIE COCNMMHEHHST — QIbACTHABI W KETOHBL. OIJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBbHOM rpynnel. ['omosiornueckue psabl aibJerujioB U KETOHOB, oOmas (opmyia,
n30Mepusi U HOMeHKnatypa. (Pu3nyecKkue CBOWCTBA albJECTUAOB U KETOHOB. XUMHUYECKHE
CBOHCTBAa ajbACTUJOB M KETOHOB: peakuuu npucoenuHeHus. OKHUCIEHHE allbJerujoB,
KayecTBEHHbIE peakuuu Ha aibaeruabl. CrocoObl MONy4YeHHs W MpPUMEHEHUE allbIeruoB U
KETOHOB.

OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHcCHOT. M3oMepus u HoMeHkiIaTypa. Dusmueckue CBOWCTBA OJHOOCHOBHBIX
IpeAeNbHbIX KapOOHOBBIX KHCJIOT. BogopomHbie cBs3W MEXKIy MOJEKyJaMH KapOOHOBBIX
KUCIOT. XUMHMUYECKHUE CBOICTBAa: KHUCIOTHBIE CBOMCTBA, peakius 3TepuUKALHUM, PEAKIHUU C
y4acTHEM YTJIEBOJOPOAHOrO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
O MPOU3BOJIHBIX KapOOHOBBIX KUCIOT — CJIOXKHBIX 3gupax. MHOorooOpa3ue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HENpEIEeNbHbIX U apOMAaTUYECKUX KapOOHOBBIX KUCIOT, AUKApOOHOBBIX
KHUCJIOT, THAPOKCHUKAapOOHOBBIX KHUCIOT. IlpencraBurenn BbICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, MaJbMUTUHOBAs, OJIEUHOBAs, JIUHOE8As, JAUHONEH06as KUCAOThL. CrocoObl
MOJTyYEHHS ¥ IPUMEHEeHHe KapOOHOBBIX KHUCIIOT.

Crnoxnsie >¢upsl. ['omonoruueckuii psin, odmas dopmyna, U30MepUs U HOMEHKJIATYpA.
Pu3nYeCcKre U XMMUYECKHE CBOMCTBA: TUAPOJIU3 B KUCJION U LIEJIIOYHON cpelie.

XKuper. Ctpoenue, puzndyeckne ¥ XUMHUYECKHE CBOMCTBA KMPOB: THAPOJIN3 B KUCIOH U
mea09Hoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINX OCTATKUA HEMPENEIbHBIX KUPHBIX
KUCnoT. JKupsl B ipupoze.

MBpbLT4 KaK oMM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JIeHCTBHUE.

OObmas xapaktepucTuka yrieBogoB. Kimaccudukauus yrieBomgoB (MOHO-, IOU- H
nonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, ramgakrosza, pubdos3a, Ie30Kcupubdosa.
dusnyeckue CBOWCTBA W HaxoxaeHue B Ipupoae. PDorocuHTe3. XUMHUUYECKHE CBOMCTBA
[JIIOKO3bl: pEAaKUMM C YYaCTHMEM CHHUPTOBBIX M albJETHJHOM Tpynn, CHOUPTOBOE W
MOJIOYHOKHCIOe Opokenue. IIpuMeHeHue TIMIOKO3bI, €€ 3HAYCHHE B IKU3HEACATEIHLHOCTU
opranuszma. Jlucaxapuabl: caxapo3a, MaibTO3a U JlakTo3a. BoccranaBiauBaromue "
HEBOCCTaHaBIMBaONMe aucaxapuael. ['mapomus aucaxapunoB. HaxoxneHue B npupone u
npumeHenue. [lomcaxapuasl: Kpaxmal, TIMKOreH W Hemnoso3a. CTpoeHue MakpOMOJIEKYIT
Kpaxmajia, T[JIMKOreHa W LeJunoao3pl. dusmyeckue CBOMCTBA KpaxMalla M LEJUIIOJIO3BI.
XWMHUYECKUE CBOMCTBA Kpaxmaya: THJpPOJIH3, KAYECTBEHHAs peakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LI€JUTIOJIO3bI: THIPOJIU3, MOJTydyeHue 3(hupoB 1esuTr0103bl. [1oHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).

OKcIlepUMEHTaIbHbIE METO/bl M3YYEHHUs BEIIECTB M UX NPEBpAlllEHUI: pacTBOPHUMOCThb
pa3UUYHBIX CIHUPTOB B BOJAE, B3aUMOJEHCTBUE 3TaHOJA C HATPUEM, OKHUCIEHHME AITUIIOBOIO
cnupra B aibJeruj] Ha pacKaJ€éHHOM MEIHOM NPOBOJIOKE, OKUCIEHHE OSTUIJIOBOrO CIIMPTA



JUXPOMATOM Kajusi (BOZMOKHO HCIIOJIb30BaHUE BUICOMATEPHUAIOB), KAUECTBEHHBIE PEAKI[MN Ha
anpaeruas (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus rounepuHa
c rugpokcugoM Meau(ll), xumuueckue cBolicTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHE
pacTBopa raoko3bl ¢ rumpokcugoM menu(ll), B3aumonelicTBie Kpaxmana C MOJOM, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CrupThl U GpeHonb, «KapOoHoBbie KucnoThl. ClI0KHBIC
3hupB.

A3oTcoaep:kalnue OpraHnyecKue coeJUHEeHMs.

AMUHBI — OpraHWuYecKde MpOW3BOJAHBIE amMMmuaka. Kiaccupukanuss aMHHOB:
anidaTuvecKkue ¥ apoMaTUYeCKue; epBUYHBIC, BTOPUYHBIE U TpeTHUHbIe. CTPOSHHE MOJIEKY,
obmast gpopmyrna, u30Mepusi, HOMEHKJIATypa U (PU3UYECKUE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anuQaTUUYeCKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUJIMPOBAHHUE, B3aMMOJIEUCTBHE MEPBUYHBIX
aMUHOB C a30THUCTON KUCIOTON. CoMM aJIKMIIAMMOHUS.

AHUIMH — NpeCTaBUTENIb AMUHOB apoMaTHieckoro psaa. CtpoeHue anuinnHa. Bzaumuoe
BJIMSIHME TPYII aTOMOB B MoJjieKylie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennble peakiuu Ha aHuiauH. CrnocoObl MONyd4eHUs M NPHUMEHEHHE aiudaTHdeCcKuX
amuHOB. [lonmyueHne aHuIMHA U3 HUTPOOEH30Ia.

AmuHokucnorel. Homenknatrypa u  wu3omepus. OTnenbHble NPEACTABUTEIH  O-
AMUHOKHUCJIOT: TVIMLMH, aJaHuH. PU3nyecKue CBOWCTBA aMUHOKHUCIOT. XMMUYECKUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEepHBIX OpPraHMYECKUX COCJUHEHHI, peakius I1OJMKOHICHCAIUH,
o0pa3oBaHHe MENTUAHON CBs3H. buosornueckoe 3HaueHNE aMHHOKHCIOT. CHHTE3 U THUIPOJIH3
MENTHIOB.

benku kak mpupomubie mosmMephl. [lepBuuHasi, BTOpHYHAsE M TpPETUYHAs CTPYKTypa
6enkoB. XMMHUYECKHE CBOICTBa OEIKOB: T'MJIPOJM3, JACHATypalus, KAUeCTBEHHbIE pEeaKkluu Ha
OenKu.

DKCNepUMEHTAIbHBIC METOABl M3YyUEHHUS BEIIECTB W HMX IMPEBPAICHUNA: PACTBOPEHUE
OEITKOB B BOJE, JIEHATYpallisl OCNKOB MPU HATPEBAaHUU, I[BETHBIC PEAKIMU HA OCIIKU, pEIICHHE
SKCIIEPUMEHTAIBHBIX 3a7ad MO TeMaM «A30TcoAepKallie OpPraHWYeCKUe COCINUHEHUS» W
«PacriozHaBaHuE OPraHUYECKUX COEIUHECHUIN.

BbicokomosiekyJasipHbIe COeINHEHUS .

OCHOBHBIE TIOHSITUS XHUMHUHU BBICOKOMOJEKYJSIPHBIX COCAMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IMOJUMEpH3alUU, CpeaHsst MojekyispHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMH EHUM — MOJIMMEpU3aLUs U MTOJIMKOHIEHCALIHSL.

[TonumepHsble MaTepuasbl. [1nactmacchl (moymmaTUIIEH, I OJIUITPOIUJIEH,
NOJIMBUHWIXJIOPHI, MIOJINCTUPOII, HOJIMM €TUIIM€TaKpUJIaT, NOJMKapOOHATHI,
nonudTUIeHTepedTanar). Y Tiamu3aius u nepepadoTka niacTuka.

DnacToMepbl: HATYpaJbHBI  KaydyyK, CHHTETHUECKHE Kaydyku (OyTaJueHOBBIi,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypangbHbIE (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlIPOH U JIABCAH).

[TomuMepsl  crnenuanbHOro HasHadyeHUs (TeIIOH, KEBJAp, DJIEKTPOIPOBOISIINE
MOJIMMEPBI, OMOpa3IaraeMbie OJIUMEPHI).

DKCHepUMEHTAIbHBIE METO/BI M3yUCHHsI BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIICHHUE C
oOpa3liaMu TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KaydyKOB, peIICHUE
JKCIIEpUMEHTAJIBbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue niaacTMacc v BOJIOKOHY.

Pacuérnblie 3anaumn.



Haxoxxaenue MonekysipHoi (popMysbl OpraHU4eCcKOro COSAMHEHUS 0 MaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOSIIUX B €ro COCTaB, HAXOXJEHUE MOJIEKYJSPHOH (POpPMYsbl OpraHU4YecKoro
coequHeHuss Mo Macce (00bEMyY) MPOIYKTOB CropaHus, MO KOJIWYECTBY BeIIEeCTBAa (Macce,
00bEMY) IPOAYKTOB PEAKIIMH H/UIIM UCXOAHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYIIbI
OpPraHWYeCcKOro BELIECTBA HA OCHOBE €ro XMMHUYECKHUX CBOWCTB HJIM CIIOCOOOB IMOJIYy4EHHS,
oIpesieJIeHHE JJOIHU BBIX0/1a MPOAYKTA PEaKIMH OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeaAMETHBIX CBSi3ed NMpPH M3y4EeHUU opraHudecko xumuu B 10 kiacce
OCYIIECTBJISICTCSI Yepe3 HCIOIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK H
MOHATHH, MPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI O IIHKJIA.

OO0ume ecTrecTBEHHO-Hay4YHBIC TOHATHS: SBICHUE, HAy4HBIH (akT, rUmoresa, TEOpHs,
3aKOH, aHaJu3, CUHTE3, Kiaccu(ukanus, HaOIIOJEHUE, M3MEPEHUE, DKCIEPUMEHT, MOJEIb,
MOJIEJMPOBaHUE.

@dusmuka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, HHEPreTHYecKUuu
ypOBEHb, BEIIECTBO, TeNO, 00bEM, arperaTHOE COCTOSHHE BellecTBa, (pU3MYecKHe BEITUYHHBI,
€IMHULIBI U3MEpPEHHs], CKOPOCTh, SHEPr'Hsl, Macca.

buonorus: kietka, opranusm, 3KocrucreMa, ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTH,
aBTOTPO(MHBIM M TeTepoTpOdHBIM THI NHUTaHHUSA, OpoKeHHe, (HOTOCHHTE3, JAbIXaHUE, O CJKH,
YTIEBObL, )KUPBI, HYKJICUHOBBIE KHCIIOTHI, ()ePMEHTHIL.

['eorpadusi: mone3Hble HCKONAEMBbIE, TOILIIMBO.

TexHoJsiorus: NUILEBbIE IPOAYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOLIHE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHbBIX U CHHTETUYECKUX BOJIOKOH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI I10 XUMHUU HA
YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATHBI

B cootBercTBHH C CUCTECMHO-ACATCIbHOCTHBIM IIOAXOJAOM B CTPYKTYPC JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IpeaMeTa «XUMHUS» Ha YpOBHE CpeaHero oouero obpa3zoBaHUs
BBIJICJICHBI CIIEIYIONIME COCTABJISIFOIIME: OCO3HAHNE OOYJAIONIMMUCS POCCUMCKON TpaskIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CAaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEAEIIECHUIO;
HaJIM4Yunue MOTHUBaAIINU K 06yquI/IIO; T'OTOBHOCTBb n CHOCO6HOCTL O6yanOH_[I/IXCH
PYKOBOACTBOBATLCA IIPUHATBIMU B 06H_ICCTBC IpaBHJIaMM M HOpMaMH IIOBCACHHUA, HAJIIMYHC
IMpaBOCO3HAHUA, KOJIOTHUECCKOMN KYJbTYPBI; CITOCOOHOCTH CTaBUTh e U CTPOUTH )KU3HCHHBIC
IIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XHUMHS» OTPakaloT c(HOpMUPOBAHHOCTD
OIBITA MO3HABATEIBHOM M MPAKTUYECKON JeSITETbHOCTH 00YJaIOMINXCs B MPOIIECCe peatn3alnuu
00pa3oBaTeIbHON AESITENBHOCTH.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT cHOPMUPOBAHHOCTD
OIbITa TIO3HABATENBbHOW M MPAKTHUECKON NEATEeIHbHOCTH 00Yy4aromMXCsl B POI[Ecce peasn3aliuu
00pa3oBaTeIbHON ACSITENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHcKOro BOCIUTAHMS

0CO3HAHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPAaBOIMOPSIKY;

MNpEACTAaBIICHHUA O COLOUAJIBHBIX HOPMax M IIpaBUJIaX MEKINYHOCTHBIX OTHOIIEHUHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOp‘IGCKOﬁ ACATCIBHOCTU ITpU CO3AaHUU y‘~I€6HBIX IIPOCKTOB,
pPeUHICHUHA y‘~I€6HI>IX 1 MMO3HAaBATCJIbHBIX 3a1a4, BBIIIOJHCHUU XUMHUYCCKUX OKCIICPUMEHTOB,

CMOCOOHOCTH NMOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBI IPYTUX
IIpH aHAJIU3C PA3JIMYHBIX BUIOB y‘-IC6HOfI ACATCIIBHOCTH,

2) IATPHOTHYECKOTO BOCIIUTAHUS

OCHHOCTHOI'O OTHOHICHUSA K HCTOPUYCCKOMY W HAYYHOMY HACJICIHIO OTE€YECTBCHHOM
XVUMMWH,

YBa)XKEHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTHUUECKOIO IPUIIOKEHHS
XUMHUH, OCO3HAHUA TOro, YTO HAAHHBIC HAYKH €CTb PE3YyJbTaT JJIUTCIBbHBIX Ha6JIIOII CHI/If/'I,
KPOIOTIUBBIX IKCIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTepeca W T[O3HABATENbHBIX MOTHBOB B TOJYyYEHHH U TMOCJIEAYIOUIEM aHalu3e
uHGOpPMAINH O EPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT' O CO3HAHMS, ’THUECKOT0 ITOBEICHUS;

CIOCOOHOCTH OLIGHHMBAaTh CHTYal[dd, CBSI3aHHbIE C XUMHYECKUMHU SIBICHUAMHU, H
IIPUHUMAThL OCO3HAHHBLIE pELICHUsS, OPUEHTUPYICh Ha MOPAJIBLHO-HPABCTBEHHBIE HOPMBL U
LIEHHOCTH;

T'OTOBHOCTH OI€CHUBAThb CBOE MOB€ACHHUE KW IIOCTYIIKH CBOUX TOB&pHHIGfI C HOBI/IHI/Iﬁ
HPABCTBCHHLIX U ITPABOBBIX HOPM U C y‘IéTOM OCO3HaHuA HOCJ'IGZ[CTBI/Iﬁ IMOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMaHHUs LIeHHOCTel 370poBoro M Oe3zomacHoro oOpa3a KH3HU, HEOOXOIWMOCTH
OTBCTCTBCHHOI'O OTHOIIICHUSA K COGCTBGHHOMY (bI/I3I/I‘-I€CKOMy 1 NICU XUYCCKOMY 310POBLIO;

coOJII0ZIeHNs TpaBuJI 0€30MacHOr0 OOpallleHHsl ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHOU
’KM3HU, B TPYAOBOM JI€SITEIbHOCTH;



MOHMMAaHUA IEHHOCTH TMpaBWUJI WHIUBUIYaJbHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaLUSX, YTPOKAKOIIUX 3I0POBBIO U KU3HU JIIOEH;

OCO3HAHMS TOCJIEACTBHI W HENPUSTHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHHs aJKOTroJis,
HapKOTUKOB, KypeHus);

5) Tpyn0BOIro BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4eOHO-HCCIIENOBATENbCKONH JesITeNbHOCTH,
00I11ECTBEHHO MOJIE3HON, TBOPUECKON U IPYTUX BUJIAX JESTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHUE€ B pEUIEHUH MPAKTUYECKUX 3aJad COLMaIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJiacca, UIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Yy4deHHUI0 mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHHUsI MPEAMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYY, JIIOJSIM TPyAa U pe3ybTaTaM TPYJIOBOM 1E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYIBHOH TPaeKTOPHH OOpa3oBaHUS,
Oyayuieil mpodeccun U peanu3alii COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTpeOHOCTEl 00111ecTBa;

6) 3K0J1I0TMYECKOr0 BOCTIMTAHMSI:

HKOJIOTUYECKHU IEIeCO00Pa3HOro OTHOUICHUS K MPUPOAE KaK MUCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emiie;

MOHUMAaHHUA TJI00aJbHOr0 XapaKTepa IKOJIOTUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMATBHOM CPENbL;

OCO3HAHUSI HEOOXOUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMUHU ISl PEIISHUS BOIIPOCOB
palMOHAIBHOIO IPUPOOIOJIb30BaAHUS;

AKTUBHOT'O HENPUSATHUS JCHCTBUM, MPUHOCAIIUX BPEI OKPYXKAIOUIEH MPUPOTHON Cpere,
yYMEHUSI MPOTHO3UPOBATh HEOJIATONPHUSTHBIE IKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMACMBIX
JEICTBUI U IPEOTBpAlIaTh UX;

HaJM4Msl Pa3BUTOTO SKOJOIMYECKOrO MBIIIJICHHS, 3KOJOTMUYECKOW KYJbTYpbl, OIbITA
JESITEIbHOCTA  DKOJIOTMYECKOM  HampaBlIEHHOCTH, YMEHHsS PYKOBOJICTBOBATbCS HMH B
M03HaBaTeNIbHOM, KOMMYHUKATUBHON U COIIUATBHON MPAKTHUKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
MIPOTUBOCTOSITh UJE€0JIOTUU XeMOopoOuu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33pPEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
00I1IeCTBEHHOM MPaKTUKH;

MOHUMaHUA cCneunUuK XUMHHM KaK HayKd, OCO3HaHUs e€ poiu B (OpMUPOBAHUU
paIoOHATBHOI0 HAYYHOT'O MBILIUIEHUS, CO3JJaHUH [EJIOCTHOTO MPEACTAaBIEHUs 00 OKpYXKalolieM
MHUpE Kak O €IMHCTBE MPHUPOJAbI M YEIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHuu npobiieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS,

yOeXIEHHOCTH B 0OCOO0OW 3HAYMMOCTH XMMHH JJISi COBPEMEHHOW IMBWIM3AIMH: B €&
I'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepualibHOU
KYJBTYPBbI, B PEIICHUHU TI00TBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTH S YETIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKON, TMHIIEBOM H HSKOJOTMYECKOH O€30MacHOCTH, B PAa3BUTHUU MEIUIIHHBI,
o0ecreuyeHnn yCIOBUN YCIEIIHOTO TPYy/a U 3KOJIOrH4eCKd KOM(OPTHOI KU3HU KaXI0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'paMOTHOCTH: TIOHUMAHHUS CYHIIHOCTH METOJOB IO3HAHMS,
HCIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHain3a M OOBACHEHHS SBJICHUN OKpY>KAIOUIEro MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHHH,



YMEHHUS JIeJaTh 00OCHOBAHHBIE 3aKII0UEHHSI HA OCHOBE HAyYHBIX ()aKTOB U UMEIOIINXCS JAHHBIX
C LIEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JJIsI PEIICHUS TPOOIeM
B PCANTbHBIX JKU3HCHHBIX CUTYaIUSX;

MHTepeca K MO3HAHMIO, UCCIIEI0BATENbCKOM J1€SITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpEephIBHOMY OOpa3zoBaHUI0 M CaMO00pa3oBaHHIO, K
AKTUBHOMY TIOJIyYCHUIO HOBBIX 3HAHWW 110 XUMHUU B COOTBETCTBHU C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pasNUYHBIX cdepax mnpodeccunoHaTbHOMI
JeSITEIbHOCTH.

METANPEJIMETHBIE PE3YJIBTATHBI

MertanpenMeTHble pPe3yJbTaThl OCBOCHUS MPOTPaMMBI MO XUMHH Ha YPOBHE CPEIHEro
obrrero o0pa3oBaHUs BKIFOYAIOT:

3HayuMble I (OPMUPOBAHUS MHPOBO33PEHHS OOYUYaIOIIUXCA MEKIUCIUIUIMHAPHbIE
(MexnpenMeTHbie) O0IIeHayYHbIe TTOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUS, UCITOJIL3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELIECTBO,
SHEprus, sBJICHUE, MPOIECC, CUCTeMa, Hay4HbIH (aKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHUs, UCCIIeJOBaHKE, HAOIIOJeHIEe, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUe);

yVHHBEpcaJbHbIe  y4eOHble  JeHCTBUS (mo3HaBaTenbHBIE, KOMMYHHKaTHBHBIE,
perynatuBHble), oOecneuuBaroue (opMupoBaHue (QYHKUMOHAJIBHOW TI'PaMOTHOCTH U
COL[MAJIbHON KOMIIETEHLUU 00y4aroLXCsl;

CHOCOOHOCTh ~ OOYyYAlOLIMXCS  HCIIOJIb30BATh  OCBOCHHBIE  MEXKJIUCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJbHbIC Yy4ecOHBIC ACHCTBUSA B TO3HABATEIHHOU H
COLMAJIBHOM IIPAKTHUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCAIBHBIMU YYEOHBIMH
MO3HABATCIbHBIMHA, KOMMYHHUKATHBHBIMA U PETyJISATHBHBIMU JCHCTBHSIMH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE N1eHCTBUS

1) 6a3oBbIe JIOrMUYECKHUE TeHCTBUSI:

CaMOCTOSTENIFHO (OPMYNIHMpPOBATh W aKTyaJdM3UPOBaTh MPOOIEMY, paccMaTpUBaTh e
BCECTOPOHHE;

OTNpENeNsATh MU JeATEIbHOCTH, 3a/laBasl MmapaMeTpbl M KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTH Pe3yJbTAThI IEATEIBHOCTH C TOCTABIIEHHBIMU I[EJISIMH;

UCIOJb30BaTh MPU OCBOEGHUH 3HAHWUN MPUEMBI JIOTMYECKOTO MBILIUICHUS: BBIACIATH
XapakTepHble TPHU3HAKU TOHATUA W YCTaHaBIMBaTh MX B3aUMOCBS3b, MHCIIOJIB30BAThH
COOTBETCTBYIOIIME MMOHATHUS AJIs1 O0BSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUN;

BBIOMpATh OCHOBAHUS U KPUTEPUH IS KJIacCU(PUKAIIK BEIIECTB M XUMUYECKUX PEAKIIHIA;

yCTaHaBIUBATh MPUYNHHO-CIIEICTBEHHBIE CBSA3H MEXAY U3y4aeMbIMH SBIICHUSAMU;

CTPOUTh JIOTUYECKHE pacCyX AcHHs (MHAYKTUBHbBIC, [EAYKTUBHBIC, [0 AaHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B PacCMaTPUBACMBIX SBIICHUSX, (DOPMYIHUPOBATH
BBIBOJIBI M 3aKITFOY CHUS;

MPUMEHSATh B MPOILIECCE MO3HAHMS MCIOJIb3yEeMble B XUMHH CHMBOJIMYECKHUE (3HAKOBBIC)
MOJIEIH, TPE0O0Pa30BhIBATH MOJICIIbHBIC TTPEICTABICHNUS — XUMUYECKHUM 3HAK (CHMBOJ) 3JIEMEHTA,
XUMHYECKass (GopMyJia, YpaBHCHHE XUMHUYECKOW pEAKIMH — TMPH PEIICHUH YUeOHBIX
MO3HABATENILHBIX M MPAKTUYECKUX 3a]ad, MPUMEHITh HAa3BAaHHBIE MOJCIIbHBIC MPEACTABICHUS
JUTSL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB M XUMHUECKUX PEAKIIHA.

2) 0a30BbIE UCCJIEA0BATEIbCKUE IEHCTBHSI:



BJIA/IETh OCHOBAaMH METOA0B HAyYHOIr'0 IT03HAHUS BELIECTB U XMMHUYECKUX pEaKLUil;

dopmynupoBaTh LEIM U 3aJaud HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMUPOBAHUS THIIOTE3BI 110 POBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKJECHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOSTEIbHOTO IUIAHUPOBAHUS U TPOBEACHUS YUYEHHUECKHUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTENIEHO
MIPOrHO3UPOBAaTh €ro pe3yiabTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHTEJIBHO
JIOCTOBEPHOCTHU PE3YJILTATOB MCCIEIOBAHM, COCTABIISATh OOOCHOBAHHBINA OTYET O MPOEITaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOW MCCIIENOBATENbCKOM U IPOEKTHON JEATEIbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOMCKY METOJO0B PpELICHHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B ITO3HAHUSI.

3) padora ¢ uHpopmanueii:

OPUEHTHPOBATbCA B pa3IMYHBIX MCTOYHUKAX HMHGPOpMaLuu (Hay4HO-TIOMYJIspHas
auTepaTypa XMMHUYECKOTO COAEp)KaHHs, CIpaBOYHblE I0coOMs, pecypchl HMHTepHeTa),
aHaJIM3UpPOBAaTh MHGOPMALMIO Ppa3IMYHBIX BHJIOB M (GOpPM TNPEACTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEUNUBOCTB;

dbopMynupoBaTh 3alpOChl U NPUMEHATHh pa3jIMYHBIE METOJbl IpPU IOUCKE U OTOOpe
MH(pOpMAIH, HEOOXOJUMOH JJIs BHIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX TE€XHOJOIMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMy IpeacTaBieHUs WHPOpMAIK (CXEMBI,
rpauky, 1MarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAaY4HBIH S3bIK B KauyeCTBE CpeICTBA MpH pabdoTe ¢ XUMHUYECKOU
uHpopMalueil: MNpUMEHSITh MeXNpeaMeTHble (pu3nueckrue U MaTeMaTU4YecKue) 3HaKu U
CHMBOJIBI, (HOPMYJIBI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH.

KoMMyHHKAaTHBHBIC YHMBEpPCAJbHbIC yYeOHbIe 1eiiCTBUSA:

3aJ]aBaTh BOIIPOCHI I1O CYIIECTBY 00CYKIaeMOM TEMBI B X0/€ JUAJIOTa U/UITH TUCKYCCHH,
BBICKa3bIBaTh UJEH, (HOPMYIUPOBATH CBOM MPEAJIONKEHHUS OTHOCUTEIBHO BBITIONHEHUS
MPEAJI0KEHHOM 3a1a4u;

BBICTYIIaTh C Ipe3eHTallMel pe3yJbTaTOB NO3HABATEILHOW JEATEbHOCTH, MOJIy4YEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHMKAMU IIPU  BBINOJHEHHMH XUMHUYECKOI'O
JKCIIEpUMEHTa, NPaKTUYECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuu yuyeOHOro MpoekTa, U (OpMyYJIMPOBATH BBIBOABI MO pPE3yjibTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUN yTEM COrJIaCOBAaHUS MO3ULMI B X0/1€ 00CYKIeHUsSI U 0OMEHAa MHEHUSIMH.

PeryisiTuBHBbIC YHHBepcaJbHbIe yueOHbIe AeiicTBUSA:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYILECTBIISATh CBOK IO3HABATEIbHYIO JESATEIbHOCTD,
ormpenensas e€ Leau M 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Ipe/jiaraeMblii alrOpuT™M JEHCTBUI MPH BBHINOJIHEHUU Y4eOHBIX M HMCCIEA0BAaTENbCKUX 3ajad,
BbIOUpaTh Hanbonee 3p(HEeKTUBHBIN CIIOCOO UX pelIeHusl ¢ yYETOM MOJyYEHUs: HOBBIX 3HAHUH 0O
BEIIECTBAX M XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CaMOOL[EHKH.

MNPEJAMETHBIE PE3YJIbTATbBI



[IpenmeTHBIE PE3yNbTaThl OCBOSHHS MIPOrpaMMBbl IO XMMHUH Ha YIIyOJIEHHOM YpPOBHE Ha
YPOBHE CpeIHEero o0miero oopa3oBaHUsl BKIIOYAIOT CleNUPUUECKUE IS yueOHOTO MmpenaMeTa
«XuMus» HaydYHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JEUCTBHI IO OCBOCHHIO, MHTEPIPETAIIUU H
npeo0pa30BaHUIO 3HAHWM, BUJBI IEATEIBHOCTH 0 MOJYYCHHIO HOBOTO 3HAHUSA W MPUMEHEHUIO
3HAHUW B Pa3IUYHBIX YYEOHBIX CUTYyalUsX, a TAaKKE B PEAIbHBIX KXU3HEHHBIX CUTYaIUsiX,
CBS3aHHBIX C XMMHEH. B mporpamMme mo XMMHH MPEAMETHBIC PE3yNbTaThl MPEACTABICHBI 11O
rojilaM U3y4eHUsl.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XUMHUs OTpakaroT:

cOpPMHUPOBAHHOCTh MPEACTABJICHUN: O MECTE€ W 3HAYEHUM OPraHWYECKOM XUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJi B 00E€CIEYEHUN YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA B
pelIeHuu MPOOJIeM JKOJIOTUYECKON, YHEPreTHIeCcKOod M THINEBOH 0E30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpHATIOB, HOBBIX HCTOUHHMKOB HHEPruU, B OOECHEUCHHUH
paIMOHAIBHOIO MPUPOAOIOIB30BaHUS, B (JOPMUPOBAHUU MHPOBO33PEHHUS U OOIIEH KyIbTypHI
YeloBeKa, a TaKXKe DOKOJOrMueckd OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBBIO U
IPUPOJHOU Cpee;

BJIQJICHUE CHCTEMOM XMUMHUYECKMX 3HAHMI, KOTOpass BKJIOYAEeT: OCHOBOIMOJAraroue
HOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SIPO M JJIEKTPOHHas o0ojouka aroma, S-, p-, d-
aTOMHBIE OpOMTANM, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToma, TMOpHUIW3alus aTOMHBIX
opOuTaneil, MOH, MOJIEKYyJa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJSIPDHAsT Macca, MOJSIPHBIH OO0BEM, YTIEPOAHBIA CKETeT,
(byHKIMOHANBHAS TPYyMIa, paauKall, CTPYKTypHbIe (OpMyJbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), W30MEpHsl CTPYKTypHAas W MPOCTPAHCTBEHHAs (F€OMETPUYECKas, OINTHYECKas),
M30MEpbI, TOMOJIOTUYECKHI psil, TOMOJIOTH, YIJEBOJOPOJbI, KHUCIOPOJ- M a30TcojepXkallue
OpraHWYecKHe COEAMHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIpPHBIC
COCMHEHUSI; TEOpUH, 3aKoHbl (rmepuoanueckuii 3akoH JI. WM. MennaeneeBa, Teopust CTpoeHUs
opranndeckux BemecTB A. M. bByrnepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB, 3aKOH
COXpaHEHHS W TMPEBpAlICHHUS] DHHEPruUd TMPU XUMUYECKUX PEAKUHUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIMe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTA W CUCTEMHOCTH XHMHYECKHX SBJIICHUM; TPEACTaBICHUA O MEXaHU3Max
XUMUYECKUX  peaKlHi, TEepMOAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX UX
IPOTEKAHUS, O B3aMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJEKYJlaX (MHIYKTUBHBIA U
Me3oMepHbId 3¢ dekThl, opueHTanThl | u Il pona); dakromoruvyeckue cBeaeHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 6e30MacHOM HUCIIOIb30BaHUH BaKHEHIINX OPraHUYEeCKUX BEIECTB B OBITY
U TPaKTUYECKOW JesATeNIbHOCTH 4YeJlOBEKa, OOLIMX HAay4YHBIX MPUHLUINAX XUMHYECKOTO
IPOU3BOACTBA (Ha MpUMeEpPE MPOU3BOACTBA METAHOA, TEPepaboTKU HEDTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIISITh XapaKTepHbIe MPU3HAKU TOHATHH, yCTaHABINBATh
WX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IPHU OMMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHMYE€CKUX COCANHEHUI;

c(OpPMUPOBAHHOCTb YMEHUMA:

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTaBJIATh ypPaBHEHHS XMMHYECKHUX PEAKIUid W  pacKpblBaTb WX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKUUA TOCPEICTBOM  COCTaBJICHHS  DJIEKTPOHHOIO
O0amaHca JTHUX peEaKIUid, peakmuii HMOHHOro oOMeHa MyTEéM COCTABJICHHUS WX TONHBIX H
COKpaIlEHHBIX HOHHBIX YPAaBHEHUI;



M3rOTaBIMBATh MOJEIM MOJIEKYJ OpraHMYEeCKUX BELIECTB [UIS WJUIIOCTPALUU HX
XMMHUYECKOT0 U IPOCTPAHCTBEHHOI' O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATh IPUHAIICKHOCTh U3YUEHHBIX OpPraHMYECKUX
BEIIECTB I10 UX COCTaBY U CTPOCHHUIO K ONpENeIEHHOMY KJlacCy/TpyIIe COeIUHEHU, 1aBaTh UM
Ha3BaHMs o cuctematuueckoid HomeHkiarype (IUPAC) u npuBoauTh TpuUBHAJIbHBIC Ha3BAHUS
JUIs  OTHEJNbHBIX TpEeACTaBUTENIeH OpraHM4eCKHX BeUIeCTB (ITHJIEH, AaleTUJIeH, TOyol,
TJIMLEPUH, ATHJIEHIJIMKOJb, (QeHod, ¢GopMaibIeruja, aleTalbIeru], aleToH, MypaBbHHas
KHCIIOTa, YKCYCHas KHUCJIOTa, CTE€apUHOBAs, OJEUHOBAs, NAJbMUTHUHOBAs KHCJIOTHI, TJIMIIMH,
aJlaHWH, MaJlbT03a, PPyKTO3a, AaHWIHMH, TUBHHHIII, H30IIPEH, XJIOPOMPEH, CTHPOII M IPYTHUE);

chOpPMHUPOBAHHOCT, YMEHHMSI ONpPENeNATh BHJI XHMHUYECKOW CBSI3M B OpPraHUYECKUX
COEAMHEHMSIX (KOBaJIEHTHAs! U MOHHAsSI CBSI3b, G- U T-CBSI3b, BOJLOPOAHASI CBSI3b);

cOpPMHUPOBAHHOCT YMEHHSI MPUMEHSATH MOJIOKEHUS TEOPHUH CTPOCHUSI OpraHUYECKUX
BemectB A. M. BytnepoBa 1t 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS;

cOpMUPOBAHHOCTh YMEHUN XapakTepu3oBaTh COCTaB, CTpPOeHHUE, (Qu3ndyeckue Hu
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MTPEACTaBUTENEH Pa3JIMUHBIX KJIaCCOB OPraHMYECKUX BEILIECTB:
aJKaHOB, IIMKJIOAJIKAHOB, AJKEHOB, AJKaJHUEHOB, AJKWHOB, apOMAaTHYECKUX YIJIEBOIOPOIOB,
CIIHPTOB, aJbAETUIOB, KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEAMHEHUN 1 aMHUHOB, aMHHOKHCIIOT, OENKOB, YII€BOA0B (MOHO-, M- U MOJIUCAXapUIOB),
WUIIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHUSMH COOTBETCTBYIOLIMX
XMUMHMYECKUX peaKuil ¢ UCII0Ib30BaHUEM CTPYKTYPHBIX hopMyI;

cOpPMUPOBAHHOCTh YMEHHUS NOATBEpP)KJIAaTh Ha KOHKPETHBIX IpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOM CIIOCOOHOCTUM OpPraHUYECKHX COEJUHEHUH OT KpaTHOCTH M TUIla
KOBAJICHTHOMH CBSI3U (G- U T-CBSI3U), B3AUMHOI'O BIMSHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

cOpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOJAOPOJHOTO CHIPhS
(HeTh, TPUPONMHBINA Ta3, Yrojib), CIOCOOBI €ro mepepadoTKH W MPAKTHYECKOE MPHUMEHEHHE
MPOAYKTOB MEepepaboOTKH;

Cc()OPMUPOBAHHOCTb BIJIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HaHUS — HAONIOJEHUHM, HM3MEpPEHUH, MOJACIMPOBAHUM, DOKCIIEpUMEHTE (peajlbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

chOpPMHUPOBAHHOCT,  YMEHHUS INPUMEHSTh OCHOBHBIE  OIEpalid  MBICIUTEIHLHOM
NesITeNbHOCTH — aHalu3 M CUHTE3, CpaBHEHHE, 000O0IIeHHEe, CHCTeMAaTH3allfio, BBISBIICHHE
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H — JJIs1 N3y4YEHUS CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTb YMEHUI: BBISIBIATH B3aUMOCBSI3b XMMUUYECKUX 3HAHUH C MOHATHIMH U
IPEACTABICHUSAMU JPYTUX €CTECTBEHHO-HAyYHBIX MpeaMeToB [Jjisi 0Oojee OCO3HAHHOIO
NOHMMAaHUsl CYIIHOCTH MaTEpUAIbHOIO €AMHCTBA MHUpA, MCIIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpPraHWYeCKOW XUMUH ISl OOBSICHEHUS U MPOTHO3UPOBAHMS SBJIEHUH, UMEIOIINX €CTECTBEHHO -
HAy4YHYIO IPUPONY;

c(OpPMUPOBAHHOCTb YMEHHUMN: MPOBOAUTH pPACUETBl IO XUMHUYECKUM (opMyiIamM U
yYpaBHEHHUSIM XUMHUYECKHUX PEaKIUil C HCIOJIb30BAHMEM (HU3MYECKHX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacyéThl MO0 HAXOXKJIEHUI0 XUMHYECKON (OpMYJIbl BELIECTBA IO M3BECTHBIM MAacCCOBBIM J0JISIM
XMUMHUYECKUX JIEMEHTOB, MPOYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHIA: MPOrHO3UPOBATh, aHAIM3UPOBATh U OIEHUBATH C TO3HIIHHA
IKOJIOTUYECKOH O€30MacHOCTH TOCTEACTBUS OBITOBONH W MPOU3BOACTBEHHOW JESTEIBHOCTH



4eJ0BEKa, CBA3aHHOW C IepepadOTKON BEIIeCTB, HCIIOIb30BaTh IOJNyYEHHBbIE 3HAHUS I
MPUHATHS TPAMOTHBIX PEIICHUI POoOJIeM B CUTYalHsIX, CBA3aHHBIX C XUMHUEH;
c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATH U MPOBOAUTH XUMHUYECKHIM
9KCHEPUMEHT (MOJydeHHE U U3YYEHHE CBOICTB OPraHMYECKHUX BELIECTB, KAUECTBEHHBIE PEAKIINU
YIJI€BOJOPOJOB DPA3IUYHBIX KJIACCOB U KHCIOPOJCOJAEP)KALIUX OPraHuYeCKUX BEIIECTB,
pellieHue SKCIEpUMEHTANbHBIX 3aJad [0 pacHO3HaBAaHUIO OPraHMYECKUX BEIECTB) C
coOioieHneM TpaBui  Oe3omacHOro oOpalleHus ¢ BEHlecTBaMM U JIabopaTOpPHBIM
obopynoBanueMm, (HOpMyIHpPOBaTh IENb HCCIEAOBAHUS, TPEACTABIATH B pa3IuyHON (opme
pe3yabTaThl SKCIIEPUMEHTA, aHAIN3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;
c(OpMUPOBAHHOCTb YMEHUM:

co0I0/1aTh MpaBHJIa 3KOJOTMYECKH LEIeCO00pa3HOro MOBEAECHUS B OBITY U TPYHOBOU
NESITEIbHOCTH B IIENSAX COXPAHEHUs CBOErO 30POBbs, OKpY’KAIOLIEH NPUPOAHOM cpenbl U
JTOCTHXEHHS €€ YCTOHYHMBOTO pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOI'O JEeHCTBUS HA JKMBBIE OpPraHU3Mbl OIpPEIENEHHbBIX
OpraHMYecKUX BEIlecTB, TOHUMAas cMblci mokaszarens [T/1K;

aHAJIM3UPOBATh  L€1eCOO0pPa3HOCTh  NPUMEHEHUs  OpPraHMYecKUX  BEIeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKU 3PEHUSI COOTHOILIEHHSI PUCK -TI0JIb34;

C(OPMHUPOBAHHOCTh YMEHHH: OCYLIECTBIATH LIEJICHANPABICHHBIM MOUCK XHMHYECKOH
MHPOPMAIMK B Pa3jIMUYHbIX MCTOYHMKAX (Hay4yHas M ydyeOHO-HayuyHas JMTepaTypa, CpelcTBa
MaccoBoi umHpopManuu, MHTEepHET M JApyrue), KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMmaluio, nepepadbarpiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW Y4eOHOM
3aJla4yeH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacoB
Ne HaumeHnoBanue pa3iesioB u DJieKTpOoHHbIE (LM poBbIe)
KonTposbHbie IMpakTnuyeckue
n/n TeM HPOrPaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThbI

Paspnea 1. Teoperuyeckne 0CHOBBI OPraHUYeCKON XUMHH

W3yueHnue TBopuecKkux Ouorpaduii yuensix. Bocnuranue maTpuoTh3Ma U 4yBCTBa FOPAOCTH 32 POCCHIICKYIO HaYKy

[IpenMeTr opraHnyYecKOl XUMHH.

11 Teopus crpoeHus 8 bubmmoreka LIOK
' OpraHUYECKUX COCTUHECHUH A. https://m.edsoo0.ru/d69df650
M. bytiepoa
Wroro mo pazneny 8

Pa3nen 2. YriaeBoaopoast
(DOPMI/IpOBaHI/Ie MOTHUBAITMOHHO-IICHHOCTHOI'O ITIOBCACHU . I[aTI) OCO3HATh, YBUJACTH, YTO, PC€Ilasd U BLIIIOJIHAA BCC 0oJiee CI0XKHbBIE 3aJa4u U

yIpaXHEHUs], yJalIHecs IPOJBUTAIOTCS B CBOEM MHTENIIEKTYalIbHOM, TPO(ECCHOHATBHOM U BOJIEBOM Pa3BUTHH

21 IIpenensHBIE YTIEBOAOPOIBI — 5 bubmmoreka [JOK
aJIKaHbI, UKJI0AIKAHbI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBogopoasl: 14 1 bubmorexa [IOK
AJIKEHBI, AJIKaJUEHbI, aJIKMHBI https://m.edso0.ru/d69df650
53 ApomaTrhyecKue yriieBo10pO bl 3 bubmmoreka [IOK
(apensr) https://m.edsoo0.ru/d69df650
IIpupoaHbIe HCTOYHUKH
24 yrieioiopO)mB U UX 4 bubmorexa HOK
https://m.edsoo.ru/d69df650
nepepaboTka
25 I"anorennpounsBoHbIE 4 1 bub6mmoreka [JOK

YIJIEBOAOPOJIOB

https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Uroro no pazneny 35

Pa3nea 3. Kuciiopoacoaepsxamue opranudeckue coeIMHeHust
(DOPMI/IpOBaHI/Ie MOTHUBAIIMOHHO-IICHHOCTHOI'O ITIOBCACHU . I[aTI) OCO3HATh, YBUJACTH, YTO, PC€Ilasd U BEIIIOJIHAA BCC 60.]'[66 CJIOKHBIC 3aa4YU U
YIpaXHCHUSA, YHalIuECA MPOABUTAIOTCA B CBOEM UHTCIIJICKTYAaJIbHOM, HpO(l)eCCI/IOHaJ'II)HOM 1 BOJICBOM Pa3BUTHUU

bubmorexa [IOK
3.1 Criprst. deron = ! https://m.edsoo.ru/d69df650
KapOoHuibHBIEC COCTUHCHHUS:
39 aJIbJAETUIbI U KETOHBDI. 21 1 bub6munorexa IIOK
' Kap0OoHOBBIE KHCIIOTHI. https://m.edso0.ru/d69df650
Crnoxublie 3¢upsl. JKupbl
but6moreka [JOK
33 YTIIeBOzE! d ! https://m.edso0.ru/d69df650
Uroro no pazneny 41

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeuHeHnst
qDOpMHpOBaHI/IC MOTHUBAIIMOHHO-IICHHOCTHOI'O ITOBECACHUA. I[aTB 0CO3HaTh, YBUJACTh, UTO, PCIasd U BLIIIOJJHAA BCC 60J1ee CJIOKHBIC 3aa4YU U
YIpaKHCHUS, YHallIUECA IMTPOABUTAOTCA B CBOEM MHTCIIJICKTYAJIbHOM, HpO(l)CCCI/IOHaJILHOM " BOJICBOM pPAa3BUTUU

bub6munorexa IIOK

4.1 AMUHBI. AMUHOKUCIOTEL. benku 12 1 2 https://m.eds0o.ru/d69df650

Hroro no pasaeny 12

Paznen 5. BoicokoMoJIeKYJISIPHBIE COETMHEHM A1
@opMHUpOBaHUE MPEACTaBICHUM 00 3KOHOMHYECKMX acleKTaX XHMHUYECKOro IPOU3BOJCTBA (KOMIIJIEKCHOE MCIIONb30BAHUS ChIPbS,
BHEJPEHUE MaJIO- U O€30TXOHBIX TEXHOJIOTUN U T.11.)

BricokomonekysipHbie 6 1 bu6motexa [IOK

> COeIMHEHUS https://m.edsoo.ru/d69df650

Wroro no pazneny 6
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