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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o XMMHUHM Ha YpOBHE CpelHEro oOuiero oopa3oBaHus
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTeIbHOM MporpamMMel cpeHero oomiero oopazosanusi(DOIT
COOQO), npencraBieHHbIX B DefepasbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«XumMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  depeparumy,
peanu3yroumMx OCHOBHbIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crparerun passutus Bocriuranus B Poccuiickon @eneparuu Ha nepuoxa 1o 2025
rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIUIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus yyammxcsa 10-11 kaccos.
W3yyenue mpeamera, peaqu3yemMoe B YCIOBUAX JIU(DPEepeHIMpOBAHHOTO,
npouibHOro 00y4YeHHs, MpU3BaHO oOOecneunTh 00IEe00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJBI, HEOOXOAUMYIO IS
aJlanTaluy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIUYME, a TAKXKeE IS
IPOJOJDKEHUs O0Oy4YeHHUs] B OpraHu3alusax npodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX JUCIUTLINH.

B nmporpaMme 1o XUMHM Ha3HAaY€HUE MpeaMeTa «XUMHS» MOIydaeT
HOJIpOOHYI0  MHTEpPIpPETAalUi0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxkeansimu  ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJIeH, COAep)KaHMS,
pe3yibTaToB OOydeHHMs] M TpeOOBaHUW K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBIISIFOTCS CIIEIYIOLIME BBIMOIHIEMbIE MPOrpaMMoOM IO
XUMUH PYHKIIH:

e WH(POPMAIMOHHO-METOJNYECKAs, peaan3anus KOTOpOH oOecredynBacT
MOJIyYeHHE TPEACTaBICHUS O IIeNISIX, COACp)KAaHWHU, OOIel CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHUSI 00yUaIOLIUXCs CPEICTBAMU IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpoQuJis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopast npeaycMaTpuBaeT
ONpeNeNICHNE: TPUHLMUIIOB CTPYKTYpPUPOBAaHHS M TMOCJIEA0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJIWYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTePUCTUK; MOJIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEeNbHBIX JOCTHKEHUUA OOYy4arolUXCs B
paMKax UTOTOBOM aTTecTauu B (opMe €AMHOTO TOCYAApCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asist yriyOJaE€HHOTO U3YUYEHUSI XUMUU:

e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEp)KaHME, 005S3aTeIbHOE
JUIST W3Y4YeHWs] B paMKax OTACIBHBIX Mpoduiieid, mpemycMaTpuBacT



pacnpeneieHue M CTPYKTYpPHUPOBaHHWE €ro I0 Kjiaccam, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHHUSM/pa3ienaM Kypca;

e JAET MpUMEPHOE pacIipesiesieHne y4eOHOro BpeMeHH, PEKOMEHIYEMOTO JIJIs
W3YUYCHHUSI OTNICIIbHBIX TEM;

e IpeularaeT MNPUMEPHYIO TMOCIEI0BATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
Marepuaia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO IIeJIel U 3a]a4 U3yuyeHus MpeameTa
Ha yriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJACPKATEIbHOW XapaKTEPUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 0Opa30oBaTeIbHOM
MIpOTrpaMMBbl CpeIHero o01ero oOpa3oBaHUs (JIMYHOCTHBIX,
MeETarpeJMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIHUAM B MporpamMMe MO XHUMHUHU IPEeayCMOTpPEHA
MPEEeMCTBEHHOCTh C€ OOy4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus. 3a MpejesiaMi YCTaHOBJIEHHOM MPOrpaMMOi 110 XUMHUU 00s13aTeIbHOM
(MHBapHAHTHOM) COCTAaBIAIONICH COIEp)KaHUsA YYeOHOTro mpeaMera «XHUMUS
0CTaércsa BO3MOKHOCTh BEIOOpA €ro BapUaTUBHOM COCTABIISIIOLIEH, KOTOPast AOJHKHA
OTIPEJICISITHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MPOGUIIs O0ydeHHUS.

B coorBercTBUM € KoHuentyalnbHbIMH mnoJjiokeHuamMu PIroC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOr0 M yYINIYOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHupoBaHHOTO OOy4YEeHUsI HAa YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpPaBJICH Ha peaTU3aIlfio
IPEEMCTBEHHOCTH C TOCIEAYIOIIUM 3TAllOM MOJIYUYEHHUS XUMHUECKOT0 00pa30BaHus
B paMKax H3yYEHHUS CIHEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpraHu3alusx cpeHero npodeccuoHaibHOro 00pa3oBaHusl.
B aroli cBs3u n3ydenue npeaMera « XMMHUs»» OpUEHTUPOBAHO PEUMYILIECTBEHHO Ha
pacliupeHue ¢ YriayOJIeHUE TEOPETUYECKOW M MPAKTUYECKOW MOJTOTOBKH
0Oy4Jaromuxcs, BHIOPABIINX OMPENeIEHHBIM MPOoPMIb 00yUeHHs, B TOM UYHUCIE C
NEPCHEKTUBOM  TMOCIEAYIOIIET0 TOJYYeHHs] XUMHUYECKOro o0pa3oBaHUs B
OopraHu3anuax MnpogeccuoHalibHOrO oOpa3oBanus. Hapsiny ¢ a3Tum, B cBerte
tpedoBannit ®I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHHS (elepanbHOU
00pa3oBaTeILHOM MTPOrPAMMBI CPEIHETO 00I1IeT0 00pa30BaHUs U3yUEHHUE MPEIMETa
«XUMUSD» OPUEHTUPOBAHO TAKKE HA PELICHUE 3a7a4 BOCIUTAHUS U COLUAIBHOTO
pa3BUTHs OOydaroIMxcs, Ha (opMUpOBaHME y HHUX OOLIEMHTEIUIEKTYaJbHbIX
yMEHUHM, YMEHHI paluMoHaIM3aluyd y4eOHOTro TpyJa M OOOOIIEHHBIX CIOCOOOB
NEATEeNIbHOCTH, UMEIOIIUX MEXIUCUUILUIMHAPHBINA, HAJIIPEIMETHBIA XapaKTep.



CocTaBnsomuMu IpeaMeTa « XuMus» Ha ypOBHE YIIIyOJIIEHHOTO H3y4YeHUS
SBIIAIOTCSL yIUIyOsn€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoAX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3aldyd COAEpPKAaHUS STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHATH nojoxeHuss GI'OC COO o paznuuusx 6a30BOro u yriryoJaEéHHOTO YpOBHEH
U3Yy4YEHUS TIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XHUMHs» COCTaBIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHMs IpeaMeTa. JTa cucTema
3HAHMM MOJy4YaeT ONpeeIEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yriayOn€HHOM YypOBHE HU3yY€HHUs INpeaMeTa obecreueHa BO3MOXKHOCTh
3HAUYUTETHLHOTO YBEINUYCHHS 00bEMA 3HAHUHN 0 XMMHUYECKUX 2JIEMEHTaX U CBOMCTBAX
UX COEMHEHUIN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHHs IPEJCTaBICHUIN O CTPOESHUHN
BEILIECTBA, XUMHUYECKONM CBA3M U 3aKOHOMEPHOCTSAX NPOTEKAHHS pPEaKLuH,
paccMaTpUBaEMbIX C TOYKH 3PEHUSI XMMUYECKOM KHHETUKH U TEPMOJMHAMUKH.
N3yuyenue mnepuonuyeckoro 3akoHa u Ilepuoanyueckoil CHCTEMbl XUMHUYECKHX
AIIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEICTABICHUAX
O CTpOeHMM aToMa. XHUMHUYECKas CBsI3b OOBICHSAETCA C TOYKUA 3pPEHHUs
HHEPreTUYECKUX U3MEHEHMI Npu €€ 00pa30BaAHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHusT MEXaHU3MOB €€ 0o0pasoBaHus. M3yueHue THUNOB pEeaKUUU JOIOIHIETCS
dbopMHUpoBaHHEM TPENCTABICHUNA 00 IIEKTPOXMMUYECKHX Mpoleccax |
AIIEKTPOJIN3€E PACIIaBOB U PACTBOPOB BeIlleCTB. B Kypce opraHndyeckoil XuMuu rnpu
pPacCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIUMHEHUW YyAelseTrcs o0co0oe
BHUMAaHHE BOMIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEp KaHNe KyPCOB XUMHH YTTyOIEHHOTO
YPOBHSI U3yU€HHUS VISl KJIACCOB ONPEAENIEHHOT0 MPouiis (MIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JAOMOJHEHUM K OOIIel cucremMe MNpeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIUSIHUE CMEXHBIE MOpeaAMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa i KIAcCOB XUMUKO-(Pu3ndeckoro npodusis 60ib110e 3HadyeHue OyayT
MMETH 3JIEMEHTHI Y4eOHOro MaTepuaa o oouieit xumuu. [lpu nuzyyenun npeamera
B JIAHHOM CJIy4yae akIeHT OyAeT ciellaH Ha OOIIHOCTh METOJIOB TMO3HaHUS,
OOLIHOCTh 3aKOHOB U TEOPHUI B XMMUU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAs TEOPUS
(MonekyIisipHast TeOpHsi B PUBHKE), 3aKOHBI COXPAHEHUSI MAaCcChl U SHEPTUHU, 3aKOHBI
TEPMOAMHAMHUKH, AJIEKTPOJIN3a, TPEACTABICHUS O CTPOECHUH BEIIECTB U APYTOE.

B TO e BpemMs B COJIEpKAHMM TpeAMeTa s KJIacCOB XHMMHKO-
Ounonornyeckoro npo@uiist OoNbIIUNA yAENbHBIA BeC Oy/leT MMETh OpraHuyeckKas
xumus. B 3ToMm citydae mpenocTaBiseTcss BO3MOXKHOCT JUIsl 00jiee 00CTOATEIBHOTO



pPacCMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOAT, K MHPUMEPY, TAKHUE CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUNUABL, OCJIKH, YTIEeBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUs 0O
COCTaBE U CBOMCTBAX MPEACTaBUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIly’KaT OCHOBOM Il M3YyYEHMs] CYUIHOCTH MpPOLECCOB (DOTOCHHTE3A, JIbIXAHMS,
NUIIEBAPEHUS.

B mmane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO TPUMEHEHHS HAyUHbIX
3HAaHUW H3ydeHHE MpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C YYEOHBIMM MpEeAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHbBIE TpenMeTh», «MaTemaTuka u
uHhopmaTrKa» u «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu uzyyenuu yaeOHOTO npeameTa « XuMus» Ha yriiyOJIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHETo 00111ero 0opa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTU SBIsiETCA (OPMHUPOBAHHE OCHOB HAyKHU
XUMUHU KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOMN S TEIBHOCTH
YeJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Perienue 3Toii 3a1a4n Ha
yIiyOJEHHOM YpOBHE H3YYEHHsS IMpeAMeTa MPEeAnojaraeT peaqu3aluio TaKuX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJIEHUW TIPUPOJIbI, O MECTE XUMUHU B
CUCTEME €eCTEeCTBEHHBIX HayK M €€ Beayuleil poiu B obecreueHuu
YCTOMYMBOIO  pa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIUILIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecCIeYeHnn PalrOHAIBHOTO MPUPOOTIONL30BaHMs, B (HOPMUPOBAHUH
MHUPOBO33pEHUsI U OOIIEeH KyJbTYphl UYEJIOBEKA, a TAKKE DKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U IMIPUPOIHOM Cpee;

e OCBOGHME CHUCTEMbl 3HAHWI, JEKalMX B OCHOBE XUMUYECKOH
COCTABJISFOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHMU BEIECTBA HA pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJISIPHOM, O  TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEaAKIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAaX M AUCHEPCHBIX CUCTEMAX, 00 0OIINUX
HayYHBIX MPUHIHMIAX XUMHYECKOTO MMPOU3BOICTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBACHEHHS
KJIFOUEBBIX M€ W MpoOJeM COBPEMEHHOW XUMHH, JJIS OOBSCHEHUS U



MMPOTHO3UPOBAHUS SIBJICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKH C ITO3UIIUI YKOJOTHYESCKOM 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOM M MPOU3BOACTBEHHOMN JIE€ATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U NIEPEPAOOTKOM BEIIECTB;
yTITyOJIeHre PEICTAaBICHUHN 0 HAYyYHBIX METO/IaX MO3HAHUS, HEOOXOIMMBIX
U1 TIPUOOpPETEHUs] YMEHUW OpPHEHTUPOBATHCS B MHUpPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IMPHUPOJE, B
MPAKTUYECKOUN JIEATEIBHOCTH U MIOBCEIHEBHOU )KU3HU.

B mmane peanuzanuu NEpBOOYEPENHBIX BOCHUTATEIBHBIX M Pa3BUBAOIIUX
GyHKIUNA TIETOCTHON CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUs MpPHU U3YYCHUHU
npenMera «XuUMHUS» Ha  YrayOJIEHHOM  ypoOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETH U 3a7]a4l, KaK:

BOCIUTAHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUW TMPUPOBI,
YBOKEHHUS K TMpollecCy TBOpPUECTBA B O0JacTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHME MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPYECKHUX
crocoOHocTel oOydaromuxcs, (GOpMHUpPOBAHHWE Y HHUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJOBUIO yCHENTHOM MpodecCuoHaNbHON U 00IECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMHpOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOJOMNOIL30BAHMS,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPhI, TPUOOPETEHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM HKOJIOTMYECKOMN AEATEIIbHOCTH.

OO01iee 9nCiIo 9acoB, MPETYCMOTPEHHBIX JIJIST M3YYCHUS XUMHUH Ha yTiTyOJIeHHOM
YpOBHE cpeiHero oo1iero oopasosanus, cocrasiset 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B Heeio).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer v 3HaUYE€HUE OPraHUYECKON XUMUU, IPEJICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUM.

ONEeKTPOHHOE CTPOEHUE aToMa Yriepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma yrjepoja. XHMHYEcKas CBSI3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl TMOpUIN3AIMKY AaTOMHBIX OpOUTaNel yriepoa.
Mexanu3Mbl 00pa3oBaHUs KOBAJEHTHOM CBsI3M (OOMEHHBI W JOHOPHO-
aKUEeNnTOpHbI). TUNBl MEepeKpbIBaHUA AaTOMHBIX OpOMTaled, G- M T-CBS3M.
OpnunapHasi, ABOMHAs U TpoWHas cB3b. CroCOOBI pa3phiBa CBS3EH B MOJIEKYJaxX
opraHudeckux BemiecTB. [loHsiTHE O CBOOOJHOM paaukane, Hykieopuiae Hu
aneKTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE NIPEJICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COelWHEHUH. MOoeKyJIsipHble U  CTPYKTypHblE  (HOPMYIIbIL.
CtpykTypHble (OpMyJIbl pPa3IUYHBIX BHUAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl u30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3P(DHEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHYKTUBHBIN U
ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kKi1accUpUKAIMK OpraHuyeckux BemlecTB. [loHaTue o
bynkunonanbHoU rpymnmne. ['omonorus. 'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJCJIBHBIX IIPEACTABUTEIIEH.

OcobOeHHOCTH W KJacCU(UKAIUS OpPraHUYeCKnX peaknuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPTraHUYECKON XUMUMU.

DKCHepUMEHTAIbHBIE METOJbl W3Y4YeHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTeprUalaMy Ha UX OCHOBE,
OMBITHI IO MPEBPALIEHUIO OPTraHUYECKUX BEIIECTB MPU HArpeBaHUM (IJIaBJICHHE,
OoOyIJIMBaHHE W TOPEHHE), KOHCTPYMPOBAHHWE MOJENIEH MOJIEKYJ] OpraHu4eCKUX
BEILECTB.

YriaeBoaopoasbl.

Ankansl. ["'omosioruyeckuil psii ankaHoB, oOmias GpopMmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAHOB: PEAKIMU 3aMEUICHUS, HW30MEpHU3aALNH,
JNErUIpUPOBaHMs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKMi paJuKaJIbHOIO 3aMEIIECHHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4YeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOuas popMyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHSI U XUMUUYECKHUX CBOWCTB MaJIbIX (IIUKJIOMPOIAH, IUKJIOO0YTaH) U OOBIYHBIX
(IMKIIONIEHTaH, IUKJIOTeKcaH ) IUKiIoaakaHoB. CIIocoObl MOMy4YeHHUS U IPUMCHEHHUE
LUKJIOQJIKAHOB.

AnkeHbl. ['oMonornueckuii psiji ajakeHoB, oOmas (GopMysa, HOMEHKIIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP>-THOpHAN3aLHs
aTOMHBIX OopOuTasiell yriepoaa, 6- U m-cBsi3U. CTpyKTypHas U reoMeTpuueckas
(umuc-Tpanc-) uzoMepus. Ouznueckue CBOMCTBA alKEHOB. XUMHUYECKHE CBOMCTBA:
peakuuy IPUCOECAVHEHMS, 3aMELICHUS B (-TI0JIOKEHHWE IIPU JIBOWHOM CBS3H,
noyiuMepusauu u okucinenus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbBIE, N30JIMPOBAHHEIE,
Kymyaupoganuvie). OCOOEHHOCTHU NEKTPOHHOI'O CTPOEHUS U XUMHUUECKHUX CBOICTB
COTPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. [lomuMepuzanus conpspkEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE alKaueHOB.

Ankunbl. ['oMonorudeckuii psij ankuHOB, o01as ¢popmylia, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aToMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA ATKUHOB.
XUMHUYECKHE CBOMCTBA: pEeaKI[MU NPUCOEANHEHUS, NTUMEPU3AIIUN U TPUMEPHU3ALIUH,
okucieHns. KucioTHele CBOKMCTBA aJKMHOB, UMEIOIIUX KOHLIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHNE
AJIKUHOB.

ApomMaruueckue yriaeBonopoabl (apeHsl). ['oMosornuyeckuit psii apeHoB,
oOurast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. Du3MuecKkue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHHs B OEH30JIbHOM KOJIBIIE U
YTJIEBOJAOPOJHOM paUKale, PEaKkUUU IMPUCOCAVUHEHUS, OKUCIEHUE TI'OMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpe aJIKWIbHBIX PpaTUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [Tomumepusamus ctuposna. CriocoObl MOTyYeHUS U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh 1 €€ nmpoucxoxaeHue.
KameHHbIl yroib U NpoayKThl ero nepepadotrku. CrnocoOsbl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHT (TePMHUYECKUN, KAaTaTUTHUECKUN), PUPOPMHUHI, MUPOIH3.
[TpoayxTsl nepepaboOTKu HEPTH, UX IPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.



['eHeTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHHE TaJOrE€HIIPOM3BOJHBIX YIJIEBOJAOPOAOB. Peakuuu
3aMEIlleHUs TajlloTeéHa Ha THAPOKCOTPYNIYy, HUTPOTPyNIy, [HAHOTPYIIIY,
amuHorpymnmy. JlelicTBMe Ha TajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pacTBopa wWENOYM. B3auMOAENCTBUE AUTAJOrN€HAIKAHOB C MAarHUEM WU IUHKOM.
[Tonstue 0 METAJTIOOPTAaHUYECKUX COCIMHEHUSX. Hcnonw3oBanue
TaJIOTEHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE H TPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbI M3yYECHHUS BEIIECTB W HX IIPEBpaIlCHUN:
n3yueHue (PU3NYECKUX CBOMCTB YIIJIEBOJIOPOJOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBOJOPOJIOB Pa3IMYHBIX KJIacCOB (OOecIiBeYMBaHWE OpPOMHOW WU
MOJHON BOJBI, pacTBOpa IEpMaHTraHaTa Kalivs, B3aUMOJICHCTBUE Aall€TUJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yTiepojia ¥ BOAOPO/ia B OPraHUYECKHUX BEIIECTBAX, OJyYeHHE ITUICHA U U3yUEHUE
€ro CBOMCTB, o3HakomyieHUE c¢ KojuieknusimMu «Hedts» u «Yromby, ¢ odpasuamu
IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJIEIMPOBAHHE MOJIEKYJ YTIEBOJOPOJIOB U
raJIOreHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciaopoaconepxaniue oprannieckue coeAuHeHHs.

[Ipenenvubie ogHOaTOMHBIE CcnUpPThHl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W 3TaHoina). ['oMomorumueckuid pdan, obmas QopMyna, U30Mepus,
HOMEHKJaTypa u kiaccupukanus. Dusmdyeckne CBOWCTBA  MPeEIbHBIX
OJTHOATOMHBIX CHUPTOB. BojgopoaHbie CBSI3M MEXAY MOJEKYJIaMH CIIMUPTOB.
XUMHUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa 1 METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TMOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU (PUBUIECKUX U
XAMUYECKUX CBOMCTB.

MHoOroatoMHble CHOUPTHI — ATUIEHIVIMKONb W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIEHHsI, B3AUMOJICHCTBHE C OPTaHUYECKUMU U
HEOPTraHMYECKUMH KUCIOTaMU, KAYeCTBEHHAs PEakilis Ha MHOIOATOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3Me peakiuii Hykieo(GuiIbHOTo 3aMenieHus. Jleficteue Ha
opraHusM uenoBeka. CriocoObl MOMy4eHUsI U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIMUSHUE THUIPOKCOTPYIIbI U
oenzonbHOTO sAnpa. Pusmueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUYECKUX
cBOMCTB (eHona. KayectBeHHble peakuuu Ha (eHod. TOKCHMYHOCTH (peHoa.
CrniocoObl ostydyeHus 1 npuMenenue penona. Genonpopmanbaeruanas cMoa.

KapOoHubHbIE COETUHEHUS] — aTbJACTHU/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl aabJerujoB U KETOHOB, O0mIas



dbopmyna, uzoMepuss U HOMeEHKIartypa. DU3MYECKHE CBOWMCTBA AallbJIETU]IOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJAETH/IOB U KETOHOB: PEAKI[UU IPUCOECTUHEHUS.
OxucneHue anpJeru/ioB, KauyeCTBEHHbIC peakiuu Ha aiabaerujbl. CrnocoObl
MOJTYYEHHUS U MPUMEHEHUE alIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE MpeJebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. PU3HUecKre CBOCTBA
OJTHOOCHOBHBIX TMPEICIBbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius ATepudUKallid, PEaKIUH C Y4acTHEM YIJICBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOWMCTB MypaBbHUHOW KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3¢upax. MHOroobpasue KapOOHOBBIX KHCIOT.
OCcOOECHHOCTH CBOWCTB HEMPECIbHBIX U APOMATHUUECKHX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICHIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO]IEBAs,
JIUHONEeH08as KUCI0Thl. CIIOCOOBI OTYyYEHHUS U MPUMEHEHUE KAPOOHOBBIX KHUCIIOT.

Cnoxnpie 3¢upsl. ['omonorudeckuit psia, obmas dopmyna, HU30MEpHUs |
HOMEHKIaTypa. @uU3nuecKkue M XUMHUYECKHE CBOWMCTBA: THAPOIU3 B KHUCIOW U
LIEIIOYHOM Cpefie.

Kupsl. Ctpoenue, puznueckie U XUMHUYECKUE CBOMCTBA JKUPOB: TUIAPOJIU3 B
KHUCIION U 1esouHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIINX OCTATKU
HEMpEeEIbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpIa KaK COJTM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE ACHCTBHE.

O6mias xapakrepuctuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U nonucaxapuibl). MoHOcaxapuIbl: TIIOKO3a, (PPYKTO3a, TalakTo3a, pudo3a,
Je30Kcupr003a. OU3NUecKre CBOMCTBA M HAXOXJICHHE B Ipupoje. DPOoTOCHHTES.
XUMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYACTHEM CIIUPTOBBIX U aJIbJICTHUIHOU
IpyNI, CIOUPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €6
3HAUYCHHUE B KU3HEACATEILHOCTU OpraHu3Ma. /[ucaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBiuBaroniyie 1 HEBOCCTaHABIMBAIOIIUE qucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B ipupone u npumenenue. [lomucaxapuasl: kpaxmail,
INIMKOTeH W 1eiunono3a. CTpoeHne MakKpoMOJIEKYyJl Kpaxmana, TJIMKOTeHa |
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIF0JI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIU3, Ka4eCTBEHHAs peakius ¢ HUOJAOM. XUMHUYECKHE
CBOICTBA LIEJUIIOJIO3BL: TUAPOJU3, ModyyeHue 3(upoB nemutonossl. [lonsrue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBpallCHUIN:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBHE ITAHOJIA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIHMPTA B allbJIETH]] HA PACKaJEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kaliusl (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJCTUlbl (C THUIPOKCHUIIOM



muammuHcepeopa(l) u ruapoxcuaom meau(l1)), peakius rimiepruHa ¢ THAPOKCHIOM
menu(ll), xumuueckrue cBoOWCTBa pacTBOpa YKCYCHOW KHUCJIOTBI, B3aUMOJICUCTBUE
pacTtBopa ritoko3sl ¢ ruapokcuaoM meau(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrne HJKCIEepUMEHTAIbHBIX 3amady 1o TemaM «CoupTel U (EHOJIBIY,
«Kap6oHoBsie KUCIOThI. ClOXKHBIE 3DUPHDY».

A30TCoAep:KalMe OPraHnYecKue CoeINHEeHN .

AMHHBI — OpTaHHYECKHE MPOM3BOJHBIE aMMuaka. Kinaccudukanus aMuHOB:
anudaTUyeckue M apoMaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIEC.
Ctpoenue MoJiekys, obmas GopmMmysa, u3oMepusi, HOMEHKIATypa U (U3UYECKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX aMHHOB C A30THUCTOM KHUCIIOTOW.
Conu ankuaaMMOHHSL.

AHWINMH — IPEACTAaBUTENIb aMUHOB apOMATHIECKOTO psiia. CTpoeHUEe aHWINHA.
B3aumHoe BiMsHUE TPyl aTOMOB B MoJieKyse aHWinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHUWIMH. CrnocoOsbl
MOJIYYCHHUSI M TpUMEHEHHe anudarnueckux aMuHOB. [lomydeHue aHwIMHA W3
HUTPOOCH301a.

AmuHoOKuCIOTE. HoMeHknaTypa u uzomepusi. OTaeNbHbIC TPEACTABUTENN Ol
AMUHOKHCJIOT:  TJIMIMH, adaHuH. @Ousnueckue CBOWCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOWMCTBA AMHUHOKHMCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peaKIus TMOJUKOHJICHCAIUA, O0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THUIPOJIU3 MENTHIOB.

benku kak mnpupoaHbie TonuMmephl. llepBuuHasi, BTOpUYHAs U TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIAPOJIM3, ACHATYpalus,
KAueCTBEHHBIC PEAKIINU Ha OEJKHU.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MpPEBpalllCHUN:
pacTBOpeHHe OEIKOB B BOJIE, JE€HATyparus OEIKOB NMPU HArpEeBaHHH, IIBETHHIC
peakiuu Ha O€JKHU, pEIICHHE OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoAepKallie OpraHuYecKre CoOeTUHeHUs» U «Pacrio3HaBaHUe OPraHUYECKUX
COEIUHECHUI.

BrbicokoMoJIeKyJISIpHBbIE COeIMHEHUS.

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEPHU3AINU, CPEIHSSI MOJICKYIIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUNU —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

[Tonumepubie wmatepuanbl. I[lmactmacchl (MOJMUATUIIEH, MOJTUIPOIMIICH,
MOJIMBUHWIXJIOPU/, TIOJUCTUPOJ, TMOJUMETUIMETaKpWIaT, TOJUKapOOHATHI,
noivdTIWIeHTepedTanaT). Y THiIn3aius u nepepadoTka niacTyka.

DnacToMepsl: HaTypaibHbII KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.



BosokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, WENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmmepsl CIELUAIBHOTO Ha3HAYECHUs (tedion, KEBJIap,
AIIEKTPOIPOBOIAILME MOJUMEPBI, OMOpa3naraeMble MOJUMEPHI).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEeBpaIlCHUl:
O3HAaKOMJIEHHE C 0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIbHBIX 3aad 1o Teme «Pacrno3HaBanue
IUIACTMACC U BOJIOKOHY.

PacuétHrle 3agaun.

Haxoxnenue MOJEKyIsIpHOH (QOpMysbl OPraHMYECKOrO0 COEIMHEHHS I10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €M0 COCTAB, HAXOKIECHUE MOJIEKYJISIPHON
(bopMyIIbl OPraHUYECKOTO COeTUHEHHS IO Macce (00BEMY) MPOTYKTOB CTOPAHHUS, T10
KOJINYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEaKUUU W/UIM HCXOJHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJibl OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €r0 XMMUYECKHUX CBOWCTB WJIM CHOCOOOB IMOJYYEHUs, ONpPEACICHUE JI0JIH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOKHOTO.

MexXnpeIMeTHBIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M PU U3YYEHUHU OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJNb30BAaHUWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX NOHATHH, Tak M TOHATUH, HOPUHATBIX B OTAEIBHBIX MpPEeIMETax
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (aKkT, MIOTE3a,
TEOpHUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHHe, H3MEpEHUE,
HKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

du3nuka: Marepus, aroM, OJEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBa, (PU3MUECKHE BEIUYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kierka, opraHusM, S3KocucTema, Ouochepa, Metaboau3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOGHBI TUN NHTAHUA, OpOKEHUE,
¢oTocuHTE3, JBIXaHUE, OEIKH, YIJIEBOABI, JKUPbl, HYKJIEHHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadus: mosie3Hbie UCKOMaeMble, TOILIIUBO.

TexHoJOorus: MNHILEBbIE MNPOAYKTBI, OCHOBBI PpAlMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEJICTBA, MaTEPUAIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-JESITEILHOCTHBIM MOJIXOA0M B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOirero 00pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
00y4YaroUIUMHUCA POCCUMCKOM TpaKJTaHCKOW HWJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICTICHHUIO; HAIMYME MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJU4yue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH IEJU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUA TIpeaMeTa «XHUMHUSD»  OTPakaroT
c(hOPMUPOBAHHOCTb OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESATEIBbHOCTH
oOyyJaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHOM IeSITEHLHOCTH.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOCHHUSA IIpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIIBITA IT03HABATCILHOW M IPAKTUYSCKOM JIESITCIHBHOCTH
oOyyJaromuxcs B MPOIECce pealn3allid o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX IIPaB M 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY W MIPaBOIOPSAJIKY;

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM CATEILHOCTHU MPU CO3J]AHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YUeOHBIX U MIO3HABATEIBHBIX 33/1a4, BBIMTOTHEHUN XUMAYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3E PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

[IECHHOCTHOT'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HaCIJIECIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAaHHbIE HAYKH €CTh pe3yJbTar
JUTATENIbHBIX ~ HAOMIOJCHUM, KPOIMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEpPECa U NO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH Y TTOCIEAYIOIIEM aHATN3E
nH(pOpMAIINH O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBEICHHUSI;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATH CBOE IOBEJIEHUE M IMOCTYIKH CBOUX TOBapHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 300poBOro u 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOIOJIEHUsT TIpaBUi 0O€30MacHOro OOpalieHus C BeElIlecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUS UEHHOCTHM MPaBWI HHIWBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€e3011acHOT0 MOBEJCHHS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCNEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NESATENHbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW W JPYrUX BHAAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);

UHTEepeca K MPaKTHUECKOMY HM3YUYCHHIO MPOQECCHl pa3iIndyHOTO poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpa3zoBaHus, Oyaymiell mpodeccur U peaau3aluu COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeGHOCTEeH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTHYECKHU 1€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KaK HCTOYHHUKY
CYILLIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIIBHOW CPEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATIBHOTO MPUPOAOIIONb30BAHUS;



AKTUBHOIO HENPHUATHS JIEUCTBUM, NPUHOCIIIMX BPEH OKPYKaAOUIEH
OPUPOJIHON cpesie, YMEHHsI MPOTHO3UPOBATH HEOJArONPHUATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIMYUs Pa3BUTOIO IKOJIOTMUYECKOT0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IIO3HABATEJIbHON, KOMMYHHUKAaTUBHONM M COLMAJIbHON
IOPAaKTHUKE, CIHOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH
U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs CHeuu(pUK XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
GbopMHpPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEACTaBlICHUsS 00 OKpY)KarolleM MUpE KaK O €IMHCTBE MPUPOAbI U YelIOBEKa, B
NO3HAHWU MPUPOJHBIX 3AKOHOMEPHOCTEH W pEIIEeHUU MpPOOJIEM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUHM JJii  COBPEMEHHOM
UMBUIIM3ALMN: B €€ TYMAHUCTHYECKOW HAIIPABICHHOCTU U BaKHOM POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepHAJbHOMW KyJbTYpbl, B PpELICHUU TJI00aIBHBIX MpobIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYECHUU YCIIOBUMN
YCHENIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KUZHH KaXKIOTO YsieHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHUSA CYIIHOCTH METOJOB
NO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JUJIS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIIEro MUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayUYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyYE€HUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHME 3HAHUS IS
pelIeHHs Npo0JIEM B pealbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, UCCIIEN0BATENBCKON IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pazilUYHbIX cepax MpodecCHoHaIbHON
NEATENBHOCTH.



METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHS IPOrpaMMbl IO XUMHUHU Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIC MOHSATHUS, OTPAKAIOIIUE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHENH(PHUKY METOJOB IO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHsl, SIBJICHUE,
polrece, CUCTeMa, Hay4dHbIH (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

yHUBEpCAIbHBIC Y4eOHBIC NelcTBUs (TO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISATUBHEIC), 00€eCIIeYnBAIOIIINE dbopmMupoBaHUe (GyHKIIMOHATIBHOM
I'PaMOTHOCTH M COITUATTbHOM KOMIICTCHITMHN O00YyYarOIIUXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbIC
JICVCTBUA B IMMO3HABATEILHOM U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETrYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJlM3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcisaTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTECPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISTh XapAaKTEpPHbIE MPU3HAKU TMOHSITUN M YCTAHABJIMBATH WX B3aHMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHS JIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEPUU I KJIacCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEAKIUN;

YCTaHABJIUBATh MPUUYMHHO-CJCJACTBEHHBIC CBSA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXJCHHUS (MHAYKTUBHBIC, JICIYKTHUBHBLIE, 10
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SABJICHUSX, DOPMYJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHSTh B MPOLECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATE MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4Yeckast (hopMyia, ypaBHEHUE XUMUYECKOM peaKIuu



— IpU pEIIeHUH y4eOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad, MPUMEHATH
Ha3BaHHbIE MOJIEJIbHBIEC MPEICTABICHUS JJI BBIABICHHS XapaKTEPHBIX IPU3HAKOB
M3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHi.

2) 0a30BbIC HCCIEI0BATEIbCKUE 1CHCTBUA:

BJIAJETh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuunii;

(GopMyIHUpOBATh LEIH U 3a/1a4 UCCIIEA0BaHNUs, UCTIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITEIBHO C(HOPMYJIHMPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEAOBAHMS,
COCTaBJISITb 0OOCHOBAHHBINA OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOM
NESTEeNBHOCTH, TMPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB pEUICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB
MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (QopM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;

(GopMynIupoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHBIE METOABI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS YyYEeOHBIX 3a1a4
ONPEIECIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
uHpopmaImu (cxeMsbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIN SI3BbIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIeil: NPUMEHATh MEXNpeaMeTHble ((PU3MUYECKUEe U MaTeMaTUYECKHUE)
3HaKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJHMYCCKUEC CPEACTBA HATTIAJHOCTH.



KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBLIC yqeﬁnble IleﬁCTBHﬂ:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKTaeMOU TEMBI B XOJI€ IHAJIOTA U/WIIN
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYITUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4u;

BBICTYIIAaTh C TMPE3CHTAIMCH pe3yIbTaTOB ITO3HABATCIIBHON JESITECIbHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEIHLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHEHUHT
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUYSCKON pabOThI 1O MCCICAOBAHUIO CBOMCTB
U3y4aeMbIX BEIICCTB, peaanu3alui yIeOHOTO MPOeKTa, U (POPMYIHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBUA:

CaAMOCTOSITEJIHO IUIAHUPOBAaTh M OCYILIECTBIISATH CBOKO II03HABATEJIBHYIO
NEeATENbHOCTh, ONpenensis €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aJrOpuT™M JAEUCTBUH IpHU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3(Q(EeKTUBHBII crnoco0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYHICCTBJIAATh CAMOKOHTPOJIb ACATCIBHOCTHM Ha OCHOBC CaMOadHaIn3a U
CaMOOLCHKMH.

HNPEJAMETHBIE PE3YJIBTATBI

[IpeamMeTHbIe pe3yIbTaThl OCBOSHUSI MIPOTPAMMBI TT0 XUMHH Ha YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT Clienu(pruuecKue s
y4eOHOTO mpeaMeTa « XUMHUs Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUHN 11O
OCBOCHHIO, UHTEPIPETAIMH U MPEOOPa30BAHUIO 3HAHWM, BUJBI JEATEIHHOCTH TIO
MOJIYyYEHUI0 HOBOTO 3HAHUSA W MPUMEHEHUIO 3HAHUW B Pa3JIMUHBIX YYCOHBIX
CUTYyallMsIX, & TAKXKE B PEATbHBIX )KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe II0 XHMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 110 TOJaM
V3y4CHUS.

10 KJIACC
[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHSI»
OTpaXKaroT:



c(OpMUPOBAHHOCTh TPEJCTABICHUNA: O MECTE W 3HAUCHUU OPraHUYECKOMH
XUMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ pOoju B OOECHEeYEeHUHU YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM DKOJIOTMUECKOM, SHEPTeTUUECKON U
MUIIEeBON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HUCTOYHHUKOB SHEPrHH, B o0ecrnieueHnn parroHaIbHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTypbl
YeJI0OBEKa, a TAKXKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U IPUPOAHOMN Cpejie;

BJIQJICHHE  CHCTEMOM  XMUMHYECKMX  3HAHHWH, KOTOpas  BKIJIOYAET:
OCHOBOIIOJIATAIOINE TTOHATUSA — XUMUYECKHUI 3JIEMEHT, aTOM, PO U SJICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTaned, HOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbEM, YIIEpOAHBINA CKEIET, (PyHKIMOHATbHAS
rpynmna, paaukan, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIC), HM30MEpHUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTHYECKUNA psANl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHACJIOPOJI- M a30TCOJAEpIKAINE OPTraHMYECKUE COCTUHEHHS, MOHOMEp, TOJIUMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSAPHBIC COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akon J[. WM. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3ak0H COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TIpeBpalleHUs] DSHEPrHUM TMpPU XUMUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHH, MHPOBO33PCHUECKHE 3HAHMsI, JIe)KAIlie B OCHOBE
NOHUMAaHUS MPUINHHOCTH U CHCTEMHOCTH XHMHUYECKUX SBIICHUH; PEACTABICHUS O
MEXaHW3MaX XHUMHUYECKUX PpEaKIHi, TEePMOAMHAMHUYECKUX U KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYTI aTOMOB B
MOJIeKyJiaX (MHIyKTUBHBIA U Me30MepHbI 3 dexThi, opuentantsl | u |l pona);
(dakToIOTHYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJyYeHHWH U Oe30MacHOM
UCTIOJb30BAaHUU BAXHEHUIINX OPTaHWYECKUX BEIIECTB B OBITY U MPAKTHUECKON
JeSITeIbHOCTH Y€JI0BEeKa, OOLTNX HAYYHBIX TPUHIIUIIAX XMMHUECKOTO IPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC MPHU3HAKU TIOHATHUH,
yCTaHABIIMBaTh WX B3aMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIINE TOHATHS TPH
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKHUX COCTUHEHHIA,

chOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJISi COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPraHUYECKUX
BEIIIECTB;



COCTaBJISITb YPaBHEHMSI XUMHUYECKUX PEAKIMil U pacKpbIBaTh UX CYUIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUMM  MOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca JTUX peaKlMi, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

U3rOTAaBJIMBATh MO MOJIEKYJl OPTaHUYECKUX BELIECTB JJIs WIUTFOCTPALIMU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne CO€IMHEHUH, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
Homenknatype (IUPAC) m mpuBOAWTH TpUBHAIBHBIC HA3BaHUS IS OTIACITBHBIX
MpEACTABUTENIC OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIULEPHUH,
ATWICHTJINKONb, (eHos, (opMaabAeTu/l, aneTaibIeTu/l, aleToH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApPUHOBAs, OJIEMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
[VIMIWH, aJlaHWH, MajbTo3a, (PpyKTO3a, aHWUJIWH, JUBUHWI, U30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUe);

chOpMHUPOBAHHOCTh yMEHUS ONPENENSATh BHJ XWMHUYECKOW CBSI3U B
OpPraHMYECKUX COEJIMHEHUSX (KOBAaJICHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTb YMEHHUS NPUMEHATHh IOJIOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiecTB A. M. bytiepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3UUECKHE
U XUMHUYECKHE CBOMCTBA THUMHUYHBIX MPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IMKJIOAJIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJIOB, CIHMPTOB, albJIETUJ0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAUHEHUNH M AMUHOB,
AMUHOKHUCJIOT, O€JIKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJiOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYH)  CBSI3b  MEXKAY  HUMH  yPaBHECHHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIH C KCIOJIB30BAHUEM CTPYKTYPHBIX
opmyur;

chOpMHUPOBAHHOCTh yMEHHUS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (O- M T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CBIPBS (HEPTH, MPUPOHBIN Ta3, YTOJh), CIOCOOKI €ro MepepadoTKH U MPAKTUIECKOE
MIPUMEHEHHE TTPOIYKTOB MEpPepadbOTKH;



c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METO/IaxX MO3HaHUS — HAOJIIOJICHUH, U3MEPEHUHN, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTb YMEHHUS TPUMEHSATH OCHOBHBIE ONEPAIIMK MBICIIUTEIIBLHOM
NEeSATENbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHHE, 000OILIEeHuE, CHUCTEMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — Il U3YUYEHHUSI CBOMCTB BELIECTB U
XAMUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTepUaIbHOrO EIUHCTBA MHUPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS IO OPTaHUYECKON XUMHUU JUIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUETHI IO XUMUYECKUM POopMyiam
U YpPaBHEHUSM XUMUYECKUX PEaKIMil C UCIOJb30BaHUEM (U3UYECKUX BEIUYUH
(Macca, 00BEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XHUMHUYECKON (HOpMYyIbI
BEIIECTBA MO0 M3BECTHBIM MAaCCOBBIM JOJSIM XUMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATh U OIICHUBATH
C TO3MIMH  DKOJOTMYECKOM  O€30MacHOCTHM  TMOCHEJACTBHS  OBITOBOM U
MIPOU3BOICTBEHHOM JIEATEILHOCTH Y€JIOBEKa, CBA3aHHOU ¢ MepepaboTKOM BEIIECTB,
WCIIOJIb30BaTh MOJYUYEHHbIC 3HAHUS IJIsl PUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYallUsX, CB3aHHBIX C XUMHEH;

c(hOpPMUPOBAHHOCTh YMEHHUI: CAMOCTOSTENILHO IUIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJIYyYeHHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHUCIIOPOICOJIEPKAIMUX OPraHMYECKUX BEIECTB, PEIICHHWE HKCIEPUMEHTATbHBIX
3a/lad 10 pAacClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHUEM IpaBUI
Oe3omacHOro oOpalieHusi ¢ BElIeCTBAaMU U JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopMyIMpOBaTh IIEIh HUCCIECNAOBAHMS, NPEICTABIATH B pasIudHON (dopme
pe3yJbTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

COOJII0IaTh MpaBUJIa SKOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS, OKpYKarouen
MPUPOIHON CPEbI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEWCTBUS HA >KUBBIE OPraHU3MBbI
OTpeIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMasi cMbIci nokaszatens [1/1K;

aHAJIM3UPOBATH 11€J€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;



chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IEJICHANPABICHHBIA TTONUCK
XUMHYECKON HH(POpMAIMK B pa3IMYHBIX HCTOYHUKAX (HaydYHas U yueOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBoi mHbopmanun, UHTepHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATH XUMUYECKYIO HH(OpMALIUIO, IepepadaThiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBUH C IMOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bcero

Pasznen 1. Teopeanecmle OCHOBBI opralmqeucoifl XUMHUH

[Ipenmet oprannueckon xumun. Teopus

1.1 CTPOEHMS OPraHUYEeCKUX coeuHeHuil A. M. 8
bytneposa
Hroro no paszneny 8

Paznen 2. Yraesoaopoanst

HpelleJ'ILHBIC YIJI€BOAOPOAbl — AJIKAHBI,

2.1 5
[UKIIOATKAHbI

99 HenpenenpHbIe YIIIeBOIOPOIBI: AJTKCHBI, 1
QJIKaTUCHBI, AJTKHBI

2.3 ApomaTH4ecKue yrieBoa0po/bl (apeHbl) 8

24 [TpupogHBIE HCTOYHHUKH YTICBOJOPOIOB U HX 4
nepepadboTka

2.5 l"anoreHnpor3BOAHBIC YTIIEBOIOPOIOB 4

HWroro no pazneny 35

Paznen 3. Kuciopoacoaep:kaniue oprannyecKue coeTuHeHUst
3.1 Cnuptsl. ®enon 11

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl



KapOoHubHBIE COeTMHEHUS: aNbICTUIBI 1

3.2 ketonbl. KapboHoBbie kucioTsl. Cll0KHBIE 21
3¢upsl. Kupsl

3.3 VYriesozsl 9

Wroro no pazaeny 41

Pasnen 4. A3oTcoaeprkaiiyne opraHudeckue coenHeHus

4.1 AMUHBI. AMHHOKHUCIIOTHI. benku 12
Hroro no paszneny 12

Paspnen 5. BeicokoMoOJIeKy IS pHBIE COeUHEHUS

5.1 BbICOKOMONEKYIIIpHBIE COETUHEHUS 6

Htoro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie

Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoTbl padoThI pecypenI

[IpenMeT 1 3HaUYE€HHE OPraHUYECKON
1 XUMUH, TIPEICTABICHHE O MHOTO00Opa3uu 1 06.09
OpPTaHUYECKUX COCAMHEHUN

DJIEKTPOHHOE CTPOCHHE aToMa yriepoa
(ocHOBHOE U BO30YXKJIEHHOE COCTOSIHHS ). 1 06.09
BajieHTHBIE BO3MOXHOCTH aTOMa '
yriaepoJa

XUMHYECKas CBI3b B OpPraHU4YCCKUX
coeTMHEHUSX. MexaHn3MBbI 00pa30oBaHUs 1 08.09
KOBQJICHTHOH CBSI3H, CIIOCOOBI Pa3phiBa '

CBsI3el

Teopust cTpoeHUs! OpraHUYECKUX 1 13.09
coemuneHnit A. M. Bytieposa '

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE 1 13.09
3P PEKTH B MOJIEKYJIaX OPraHUYECKIX '

COEIMHEHUN

[IpencraBnenue o knaccuukaluu u
6 CHUCTEMaTHYCCKasi HOMCHKIATypa 1 15.09
(IUPAC) opraHn4eckux BEIIECTB



10

11

12

13

14

Knaccudukanus peakiuii B
OPraHU4eCKOW XUMHUH

CucreMaruzanys U 0000IeHre 3HAHUN
10 TEME

AJKaHbl: TOMOJOTHYECKHUH psijl, oOmas
¢dopMyIia, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxaeHue ankaHoB B IPUPOJIE.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE
QJIKaHOB

[{uknoankansl: oOmas hopmyna,
HOMEHKJIaTypa U H30MepHsi, 0COOCHHOCTH
CTPOEHUS M XUMUYECKUX CBOICTB,
CIIOCOOBI TIOJTyUEHUS ¥ IPUMEHEHHE

Pemenre pacuéTHbIX 3a7a4 Ha
ornpeiesieHue MOJICKYJIIPHOH (HOPMYIIbI
OpPraHUYeCKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B
ero cocras. CucTemMaTru3anus u
000011IeHNE 3HAHNI IO TEME

AJKEHBI: TOMOJIOTHYECKH psijl, oOmas
dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CrpykTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

20.09

20.09

22.09

27.09

27.09

29.09

04.10

04.10



15

16

17

18

19

20

21

22

23

24

25

26

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

CrniocoObl 1oJTy4eHus U IpUMEHEHUe
AJIKEHOB

[TpakTrueckas pa6ora Ne 1 o teme
"IlosrydyeHue 3TUIeHA U U3YyUYEHHUE €T
CBOMCTB"

Pemenne pac4€THbIX 3a1a4 HA
orpeziesieHue MOJIEKYJIIpHOU (hopMyIIbl
OpraHMYECKOro BEellecTBa
AJKanueHsbl: CONpsHKEHHBIE,
W30JIMPOBaHHbIE, KyMYJIMPOBaHHbIE.
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
XUMHUECKUE CBOMCTBA CONMPSHKEHHBIX
JTMEHOB

CrniocoOblI 1osTy4eHus U IpUMEHEHUe
aJIKaINeHOB

AJKHMHBL: TOMOJIOTHYECKHAMN pAaA, 06]].[3.51

dopmyra, HOMEHKIATypa, IEKTPOHHOE U

IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI,
¢buznueckue cBoiicTBa

XMMHYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHBIE peakli HA TPOMHYIO
CBSI3b

CrniocoOblI 1osTy4eHus U IpUMEHEHUE
AIKHHOB

Pentenue 3aa4: pacuéTsl 10 ypaBHEHUIO

XUMHYECKOW peaKun

06.10

11.10

11.10

13.10

18.10

18.10

20.10

25.10

25.10

27.10

08.11

08.11



27

28

29

30

31

32

33

34

35

36

37

CucreMarusanys U 0000IeHUE 3HAHUM
10 TEME

ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OeH30I1a U TONIyoJIa, UX (U3NIECKHe
CBOMCTBaA

XHMHUYecKHe CBOMCTBA ApPCHOB: pCaKINH
3aMCIICHUA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHHSI, OKHCIIEHHE TOMOJIOTOB
OeH3ona

OCco0EeHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIA

Pemenne pacu€THbIX 3a1a4 Ha
OTIpeieIeHNue MOJIEKYJIIPHON (OPMYIIbI
OpraHMYECKOI0 BEIIECTBA

CriocoObl nosryueHus ¥ IpUMEHEHne
apeHoB

I'enernueckas cBA3b MEXKIY pa3IMUHBIMU
KJIaccaMH yIJIeBOJOPO/IOB

Pacuérsl 110 ypaBHEHUAM XUMHUYECKUX
peakiuii. Cucremarusaius u 00001IeHNEe
3HaHUH 110 TEME

[Tpuponnsrii ra3. [lomyTHbie HEPTIHBIC
rasbl

KameHHbII yroyib ¥ IPOyKThI €10
nepepadoTKu

10.11

15.11

15.11

17.11

22.11

22.11

24.11

29.11

29.11

01.12

06.12



38

39

40

41

42

43

44

45

46

47

Hedtp 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHre NPOYKTOB nepepaboTKu
He(TH

I'eneruueckas cBI3b MCKAY pa3JIMIHbIMU

KJracCaMu yrjieBoaopoa0B

["anoreHonpou3BOIHbIE YIIIEBOAOPOIOB:
AIEKTPOHHOE CTPOEHUE; peaKlIUu
3aMeIeHUs rajoreHa

JlewicTBue 1IeIovuen Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue

JUTraJIOr¢cHaJIKaHOB C MarHu€M M IMHKOM

CucremaTu3zanus 1 0000IIeHUE 3HAHUI
no pazzaeny "Yriaeroaopoinr"
Kontponbhas pabota no teme
"VYranesonopozas!"

[IpenenbHbIE OJHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psijl, oOmas popmya,
CTPOCHHUE MOJICKYJI, U30MEPHS,
HOMEHKJIATypa, KJIaCCU(PHUKAIIHS,
buznyeckue cBOcTBa

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOAaTOMHBIX CIIMPTOB

CrniocoObl 1osTy4eHus U IpUMEHEHUE
OJIHOATOMHBIX CIIUPTOB

[Tpoctbie 3¢upbl: HOMEHKIATYpa U

U30MEepHsl, 0COOCHHOCTH (PU3NUECKUX U
XUMHUUYECKUX CBOMCTB

06.12

08.12

13.12

13.12

15.12

20.12

20.12

22.12

27.12

27.12



48

49

50

51

52

53

54

55

56

57

58

MHOroaroMHbI€ CIUPTHI: FITUICHTIUKOIb
Y TTIUICPUH, UX (U3HYECKUC U
XUMHUYECKHE CBOUCTBA

CriocoOblI nosryueHust 1 IpUMEHEHNe
MHOT'OQTOMHBIX CITUPTOB

DeHOII: CTPOEHUE MOJIEKYJIBI,
busndeckue cBoicTBa. TOKCHYHOCTD
denona

XuMudeckue cBorcTBa (peromna

CriocoOblI nosryueHust 1 IpUMEHEHNE
denona

[TpakTrueckas pabora Ne 2. Pemenue
9KCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
"CrupThl ¥ heHoB"

CucreMarusanus 1 0000IIEHNE 3HAHU
10 TEME

Anbpaerupl ¥ KETOHBI: 2JIEKTPOHHOE
CTpOEHUE KapOOHWIBHOM TPYTIIHI;
TOMOJIOTHYECKHUE Psifbl, 00mas popmyiia,
M30MEpPUsI U HOMEHKJIATypa

Anbaeruapl U KETOHBI: (PU3NIECKUE
CBOICTBa; peakluy MPUCOSTUHCHUS
Peakiuu okuciieHus 1 Ka4eCTBEHHbBIE
pEaKIMU aJIbJCTUIOB U KETOHOB
CriocoObl ToTy4YeHUs albACTUIOB U
KETOHOB

29.12

10.01

10.01

12.01

17.01

17.01

19.01

24.01

24.01

26.01

31.01



59

60

61

62

63

64

65

66

67

68

OHOOCHOBHBIE IIPE/eNIbHBIC KAPOOHOBBIE
KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

N3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KUCJIOT, UX (pU3NYECKHe CBOMCTBA

XHWMHUYECKUE CBOMCTBA IIPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOWCTB MypPaBbUHON
KHUCI0Thl. MHOroo6pasue kapOOHOBBIX
KHCIIOT

Oco0GeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucinort. [IpencraBuTenu BbICIINX
KapOOHOBBIX KUCIIOT

Ilonsatue o IIPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

CriocoOBbl IMOJIYYCHUA U IPUMCHCHHUC
Kap6OHOBBIX KHCJIOT

CrnosxHbIe 2(hUPBI: TOMOJIOTHYECKUHN DS,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

du3nyeckre 1 XUMHUUECKHE CBOMCTBA
3¢upoB

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHHUIO XUMUYECKOW peaKkluu, Ha
OTIpeIeIeHNE MOJIEKYJIAPHON (OPMYITbI
OPraHUYEeCKOro BEUIECTBA

31.01

02.02

07.02

07.02

09.02

14.02

14.02

16.02

21.02

21.02



69

70

71

72

73

74

75

76

77

78

[IpakTuyeckas pabora Ne 3. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"KapO6onoBsie kucinotbl. ClI0KHbBIE
a¢upsr"

Kupsl: ctpoenue, puznueckue u
XUMHUYECKHE CBOMCTBA (TUAPOIU3)

Oco0EHHOCTH CBOWCTB JKHUPOB,
COJIeprKalIX OCTATKH HEIpeIeIbHbIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoe

Mputa Kak COJH BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeiicteue. IlousTue
0 CHUHTETHYECKHX MOIOIIUX CPEACTBaX
(CMC)

['eHeTnyeckas CBS3b yIIIEBOJOPOIOB U
KHUCJIOPOJICO/IEPIKAIUX OpPraHNYECKUX
BEIIECTB

Pacuértel no ypaBHEHUAM XUMUYECKHUX
peaxkuuii

CucremaTu3anus ¥ 00001IeHHe 3HAHUN
10 TEME

OO0m1as XxapakTepucTUKa YTieBOJIOB U
Kiaccuukanus yriieBo1oB (MOHO-, - U
MOJIMCaXapHU/ibl)

Momnocaxapusl: puU3MUECKUE CBOMCTBA U
HaXO0XKJIEHUE B MPUPO/IC

IIpuMeHeHue IrioKo3bl, €€ 3HAYCHUE B
KU3HEIESTeIIbHOCTU OpraHu3ma

28.02

28.02

01.03

01.03

06.03

06.03

13.03

13.03

15.03

15.03
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80

81

82

83

84

85

86

87

88

89

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. HaxoxneHnue B npupoe u
IPUMEHEHUE AUCAXapUI0B

[Tonucaxapuasl: crpoeHue
MaKpOMOJIeKyJ, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

ITonstre 00 HNCKYCCTBCHHBIX BOJIOKHaXxX

Pemenne pacueTHsIX 3a1a4 HA
OIIpeCIICHUE OJIH BBIXOA NIPOTyKTa
PEeaKIu OT TEOPETUYECKH BO3MOKHOTO

CucremaTu3zaius ¥ 0000IIeHHE 3HAHUN
0 pazaeny
Kontponbhas pabota no teme

"Kucnopoconepxaniue opraHMi4eckue
coeuHeHus"

AMUHBIL: KJTacCU(pUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas popmyia, nsoMmepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOWCTBA
XUMHUECKHE CBOMCTBA ann(aTHIECKUX
aMUHOB

AHI/IJ'II/IH: CTpOGHI/Ie AHUWJINHA,
0COOEHHOCTH XUMHUYECKUX CBOUCTB
AHUJINHA

CniocoOslI MoNTy4eHus U IPUMEHEHUE
ann(paTUIECKUX aMUHOB
AMHMHOKHUCIIOTBI: HOMEHKJIATypa 1
n3oMepus, (U3NIeCKrue CBONCTBA.

20.03

20.03

22.03

03.04

03.04

05.04

10.04

10.04

12.04

17.04

17.04
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91

92

93

94

95

96

97

98

OTI[CJIBHBIG npeaACTaBUTCIIN O~
AMHUHOKHCIIOT

XHMHUYecKHe CBOMCTBA AMHWHOKHUCJIOT, UX
OMOJIOTMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHte3 u TUAPOJIN3 ICITHAOB

benku kak npupoHble TOTUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tcoz[ep>1<a1une reTCPOHUKINICCKUE
COCAMHCHUSI. HYKJ'ICI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouoyioruyeckas POJib

[TpakTrueckas pabora Ne 4. Pemenue
AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKalrue OpraHnuecKue
coenuHeHHS"

[TpakTrueckas pabora Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacnio3zHaBaHKe OpraHUYECKUX
coequHeHun"

KonTponbHas pabora o Teme
"A30TCcoaepKalre OpraHnYECKHe
coequueHus"

OcHOBHbIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALINs U
MOJIMKOHICHC AL

[Tnactmaccsl. YTunu3zanus u nepepadoTka
IUTACTHUKA

19.04

24.04

24.04

26.04

03.05

08.05

08.05

15.05

15.05



99 DnacToMepsl: HaTypaJbHbBIN

CHHTETHYECKHUE KayuyKku. Pe3rna

BonokHna: HaTypasibHbIE, HCKYCCTBEHHBIC,
100 cunteTnueckue. Ilomumepst
CHeLHaTbHOTO Ha3HAYCHHUS

[TpakTuueckas pabora Ne 6. Pemenue
101 AKCTICPUMEHTAIBHBIX 3314 110 TEME
"Pacio3HaBanue njiacTMacc U BOJIOKOH"

O0600611eH1E U cUCTeMaTH3alus
102 M3Y4YEHHOT'0 MaTepuaa 1o TeMe
"BbICOKOMOJIEKYJISIpHBIE COSTUHEHUS"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102

17.05

22.05

22.05

24.05



YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

Oobs3aTesbHBIE YUeOHbIe MATEPHUAJIbI VISl YYEHUKA

1.Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3znosa A.A., Jlynun B.B.
Xumus, 10 kmace, yroyonennsiii ypoBenb. M.: [Ipoda, 2020.

MeTonnqecmle MaTepHuaJbl AJIsl YYUTEIA

1.PaGouas mporpamMma y4eOHOTO mpeaMeTa « XUMHUs» Ha yTiyOJIeHHOM YPOBHE
cpeanero oomero oopazoBanus kK YMK no xumuu B. B. Epemuna, H. E. Ky3smenko,
B. 1. Tepenuna, A. A. JIpo3noBa, B. B. JIlynuna u MeToaudeckue peKOMEHIAIIUH 110
ee coctaBnenuto (aBTopsl B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. 1O.
Kepumos).

2. Meroanueckoe nocobue k yueonnky B. B. Epemuna, H. E. Ky3smenko,

B. U. Tepenuna, A. A. lpo3znosa, B. B. Jlynuna «Xumusi. YriayOneHHbIH YPOBEHb.
10 kmacc» (aBTopel B. B. Epemun, B. 1. Maxonuna, O. FO. Cumonosa, 1. B.
Epemuna, A. A. lpo3nos, O. FO. Kepumos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



