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PaGouast mporpamma
ID 1158068
yuedHOro npegmera
«XHMuI»
s 10 kioacea
cpeaero o6mero o6pazoBanus
Ha 2023-2024 yuebHbiii rox

QenepanpHas paboyass mporpamMma MO Y4eOHOMY TpeaAMeTy  «XUMUs»
(yrnyOonénnbeiii ypoBeHb) (mpenMetHas oOnacTh «EcTecTBeHHO-HayudHBIE MPEAMETHI)
(masnee COOTBETCTBEHHO — MporpamMma IO XMMHUHU, XUMUS) BKIIOYAET MOSICHUTEIBHYIO
3aMKCKy, COZEp)KaHue OOy4YeHHs, IJIAHUPYEMbIE pe3yJabTaThl OCBOCHHS IMPOTPaAMMBbI
110 XUMHUH, TEMAaTUYECKOE TUIAHUPOBAHUE.

IHOACHHUTEJIBHASA 3AIITMCKA

[Iporpamma mo XMMHHM Ha yYpOBHE CpeIHEro oOimiero obOpa3oBaHUsl pazpaboTaHa
Ha ocHOBe @DenepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 ob6pa3zoBaHUUB
Poccuiickoit  denepamuu», TpeOoBaHMII K pe3yidbTaTaM OCBOCHHs (enepanbHOU
oOpa3oBaTelpHOM TporpamMMbl  cpeaHero obOmiero  oOpazoBanusa(POIl  COO),
npeacTaBieHHbIX B DenepanbHOM TroCcyAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom Konmenmumm mpemnogaBaHus y4eOHOTO TIpenMeTa «XUMHUSI»B
oOpa3oBaTelbHBIX Opranm3anusax Poccuiickoit denepanuu, pean3yrOMUX OCHOBHBIC
oOpa3oBaTelbHBIE MPOTPAMMBI, W OCHOBHBIX TMOJOXKeHU «CTpaTteruu pa3BUTHUSA
Bocriutanusi B Poccuiickoit ®@enepauun Ha nepuon no 2025 roma» (Pacmopsbxenue
[IpaBurenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHsl HA YpOBHE YriayOJNEHHOrO0 M3yYEeHUS 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOro obOpaszoBanusa ydamuxcsi 10—11 kimaccos. U3yuenue npeamera,

peanu3yemMoe B yCIoBHUAX AU depeHInpoBaHHOTO0, MPOPUILHOT0 00yUYeHHUs, TTPHU3BAHO
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oOecreunTh 001IE00pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO MHOJATOTOBKY BBIYCKHHUKOB
IIKOJIBI, HEOOXOAUMYIO JJISl aJanTald UX K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KXU3HU
B COLIMYME, a TAKXKE JIJISl IPOJOJKEHUSI 00yUEHUsl B OPraHU3alusiIX Ipo(ecCHOHaTIBbHOTO
00pa30BaHUs, B KOTOPBIX XUMUS SBISETCS OAHON U3 MPUOPUTETHBIX TUCIUTUIHH.

B mporpamme mo XMMuM Ha3HaueHHE MpeaMeTa «XHUMHs MOIydaeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU C OCHOBOMOJararomumu noioxenussmu @IroC COO
0 B3aMMOOOYCJIOBJIEHHOCTH 1LI€JIEH, COEPIKaHus, pe3yJIbTaTOB 00y4eHus: U TpeOOBaHUN
K YPOBHIO MOJATOTOBKHM BBIMYCKHUKOB. CBHJIETEIBCTBOM TOMY SIBJISIFOTCS CJEAYIOLIUE
BBITTOJTHAEMBIE TIPOTPAMMON IO XUMUH (PYHKIIHH:

— MH(OPMALlMOHHO-METOAUYECKasl,  peanus3alus  KOTOpod  obecrnednBaer
NOJyYyeHUE MPEACTaBICHUS O LEsIX, COJEp)KaHUHM, OOIIed CcTpaTreruu O0O0y4eHws,
BOCIUTAHUS W Pa3BUTHs OOYyYarOIIMXCS CPEJICTBAMM MpPEeIMeTa, U3y4yaeMoro B paMKax
KOHKPETHOTO MPOQUIIS;

— OpraHU3alMOHHO-IJIAaHUpYIOLIas, KOTOpas MpeAyCMaTpUBAaET OINpe/eiICHuUE:
NPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEILHOCTH U3yUeHHUs yUeOHOTO MaTepuara,
KOJIMYECTBCHHBIX M KAUECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOI0B K (hopMHpOBaHHIO
collepKaTesIbHOM OCHOBBI KOHTPOJISI M OLEHKH 00pa3oBaTEIbHBIX JIOCTHUKEHUMN
oOy4Jaromuxcs B paMKax MUTOrOBOW aTTecTallMd B (popMe eIMHOIr0 ToCyAapCTBEHHOTO
HK3aMEHa [0 XUMHUHU.



[Tporpamma aiis yriay0iaEHHOTO H3yUYCHUS XUMUU

— YCTaHABJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJIepKaHUEe, 00s3aTeIbHOE NS
M3Y4YCHUS B paMKaX OTAEIbHBIX MNpOQUiICH, NpeaycMaTpuBaeT pachpeneiieHue u
CTPYKTYpUpPOBAaHHE €ro Mo KJiaccam, OCHOBHBIM COJIEpPKATEIbHBIM JIMHUSM/pa3iesiam
Kypca;

— Ma€T MpUMEpPHOE pachpeesieHue y4yeOHOTO BpPEMEHHU, PEKOMEHYEeMOTO s
U3YUYCHUS OTACIBHBIX TEM;

— TpeasiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh M3YyUYCHHUS y4eOHOro mMaTepuania
C YYETOM JIOTUKH ITOCTPOCHHUS Kypca, BHYTPHIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

— Ma€T METOAWYECKYI0 WHTEpIIPETAIllUI0 IIeJIe W 3a7ad HM3y4eHHS TMpeaMeTa Ha
yrayoJI€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CPEIHETO
oO1rero oOpas3oBaHUs, COJEPKATEIHLHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YyJIbTAaTOB
OCBOCHHUSI OCHOBHOHM 00pa3oBaTelbHONW MPOrpaMMbl CpeJaHEro oOIiero o0pa3zoBaHUS
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEJAMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBHM O0OYyYalomerocs IO OCBOCHHIO COJICPIKAHUS
npeaMeTa.

[To BceM Ha3BaHHBIM TIO3UIMSAM B IMporpaMMe IO XUMHUHU TPEIyCMOTpEHa
IPEEMCTBEHHOCTh C 00yUeHHEM XHUMUM Ha YPOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHus. 3a
npeaesiaMiu  yCTaHOBJICHHOM TporpaMMoON MO XHMHUHM 00s3aTelbHON (MHBapHAHTHOMN)
COCTABJISIONICH COACp)KaHUS Y4eOHOTO mpeameTa «XUMHs» OCTaETCs BO3MOXKHOCTH
BHIOOpAa €ro BapUAaTUBHOW COCTABJISAIONICH, KOTOpas JOJDKHA  ONPEICNISIThCSB
COOTBETCTBHUHM C HaIIPaBJICHUEM KOHKPETHOTO MpOoduiIs 00ydeHUsI.

B cootBerctBUM ¢  KoHuenTtyaibHbIMH  nojioxkeHusiMmu @~ OI'OC  COOo
HAa3HAYCHUU TpeaMeToB 0a30BOro MW YIIyOJEHHOTO YpPOBHEH B CHCTEME
nudepeHITMPOBAaHHOTO 00YUCHHS Ha YPOBHE CPEHETO 00I1ero o0pa3oBaHus XUMHS Ha
ypOBHE yriayOJEHHOTO HW3yYCHHS HaIpaBleH Ha pealn3allii0 MPEeMCTBEHHOCTHC
MOCJICAYIOIIMM JTallOM TOJIYYEHUS] XMUMHYECKOro OOpa3oBaHUS B paMKax H3YYCHUS
CIICIIMAJIBHBIX ~ €CTECTBCHHO-HAYYHBIX M XUMHUYCCKUX JHUCIUIUIMH B By3aX U
OpraHM3aIUsAX CpelHero NnpodeccHoHaIbHOr0 00pa3oBaHusA. B 3Tol CBsA3M H3ydeHHE
npeaMeTa « XUMHsS» OPUSHTUPOBAHO MPEUMYIIIECTBEHHO Ha pacCIIUpPEHUEe U yriyOJeHHe
TEOPETHYECKOH W MPAKTUYECKOW  IMOJTOTOBKM  OOYYArONIUXCS,  BBIOPaBIINX
onpenenéHHpld podIs 00ydeHHs, B TOM YHCIE C IEPCICKTUBON IOCIEIYIOMETO
MOJTy4eHHUST XUMHYECKOTO 00pa3oBaHWsS B OpraHu3amusax MpodhecCHOHAIBHOTO
obOpazoBanusa. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO k mimaHUpyeMbIM
pe3yiabTaTaM OCBOCHHS (heepalibHON 00pa30BaTEILHON MPOrpaMMBl CPETHETO OOIIETo
00pa3oBaHUs W3yUYCHHE MpPEIMeTa «XHUMHSI» OPUSHTHPOBAHO TAK)KE HA PEIICHHE 3a7ad
BOCITUTaHUS W COIMAJIBLHOTO pPa3BUTHA OOydYaromuMxcs, Ha (POpMHpOBaHHE Yy HHX
OOIICHHTEINICKTYaIbHBIX YMEHUH, YMEHHUH palMOHaIW3allud y4eOHOro Tpyaa u
000OMmMIEHHBIX  CIIOCOOOB  JESATEIHLHOCTH, HMECIOIINX  MEXKIUCIUIIIMHAPHBIMH,
HAANPEIMETHBIN XapaKTep.



CocraBisromuMu - npeamMera  «XUMHUS» Ha ypOBHE YIIyOJEHHOTO HW3y4YeHUs
ABJIAIOTCS yriayOn€HHbIE Kypchl — «Oprannueckas XuMusi» 1 «O011as 1 HeOpraHuyeckast
xumusi». [lpu ompeneneHnd NOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
CoJlep KaHUsl ATUX KYypCOB B IpOrpamMMe MO XMUMHHU 32 OCHOBY MPHUHATHI MOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBy cojepkanus KypcoB «Opranudeckast XuMmusi» 1 «O0111ast 1 HeoOpraHuyeckast
XUMUSD» COCTABJSCT COBOKYIHOCTb MPEAMETHBIX 3HAHUM W YMEHUH, OTHOCSIIUXCSK
0a30BOMY YpPOBHIO U3YUYEHHS MpeaMeTa. JTa cCUCTeMa 3HAaHUU MOJIydaeT ONpeieséHHOe
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINIA
00BEM (aKTONOru4YecKkoro marepuana. Tak, Ha yriayOJnEHHOM YpOBHE HW3Yy4YEHUs
npenMera obecredeHa BO3MOKHOCTh 3HAYMTENIBHOIO YBEIWYEHHUsI 00bEMa 3HAHMIO
XUMHYECKUX DJIEMEHTAaX M CBOMCTBAX HMX COCJUMHEHUNW Ha OCHOBE pACIIUPEHUS H
yriayOiaeHusi TMpeACTaBICHUA O  CTPOCHMM  BEIIeCTBa,  XMMUYECKOM  CBS3U
U 3aKOHOMEPHOCTSIX TPOTEKaHMUs pPEaKUUid, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMHYECKOM KHHETHKM M TEPMOJMHAMUKHU. V3yueHue nepuoaudeckoro 3akoHa H
[leprionyeckoil CHUCTEMBl XUMHUYECKHUX OJEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOCHMM aToMa. XHUMH4YecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTMYECKUX HM3MEHEHUU mnpu e€ oO0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcS (OPMHUPOBAHUEM MPEACTABICHUN 00 HSIEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yaenseTcs: ocoboe
BHUMaHHE BOMpOcaM 00 OJJIEKTPOHHBIX 3(deKkTax, 0 B3aUMHOM BIUSHUU aTOMOBB
MOJIEKyJIaX U MEXaHU3MaX PEeaKInu.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp)KaHHE KYypCOB XHMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIaCCOB OIpeAeséHHOro mpoduis (IMIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOMOTHEHUN K O0IIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa Uisi KJIaccoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh JJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpu u3yuennn npeameTa B JaHHOM Cllydae akIeHT OyaeT
c/leNaH Ha OOIIHOCTh METOJOB IO3HAHUS, OOLIHOCTh 3aKOHOB M TEOPHM B XUMUU U
B (M3HKE: aTOMHO-MOJIEKYJISipHAasi TeOpHsl (MOJCKYJIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXPAaHEHUS MACChl M DHEPTUH, 3aKOHBI TEPMOANHAMUKHU, DIIEKTPOJIN3A, MTPEICTABICHHUS
O CTPOECHHH BEILECTB U JIPYTOE.

B To e BpeMs B COAEpKaHUU NpeIMeTa I KJIAaCCOB XMMHUKO-OMOJOTHYECKOI0
npodusis GoNbIIMK yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
MIPEIOCTABISAETCS BOZMOXKHOCTB JIJIsl 00J1ee 00CTOATEIbHOIO PACCMOTPEHHSI XUMUYECKOU
OpraHM3aluy KIETKH KaK OHOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOMST,K
NpUMeEpPy, TaKhe CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JUOUABL, OCIKH, YTJICBOIBI,
HYKJIEUMHOBBIE KHUCIOTBI M Jpyrue. I[lpm 3ToM 3HaHUS O cocTaBe U CBOMCTBax
MIpPEICTaBUTENE OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIyX)aT OCHOBOM s
M3YYEHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXAHMS, TUILEBAPEHU.



B mmane (¢GopMHpOBaHHMS ~OCHOB HAay4dHOI'O MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM M3ydyeHHe mnpeaMera «XHUMHs» Ha YriayOJn€HHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBS3SIX C YYCOHBIMH MPEIMETaAMU, BXOASIIUMU B COCTAB MPEAMETHBIX
obnacreit «EcTecTBeHHO-HayuHble TpeaAMeTh», «Maremarnka W uHOpMaTHKa» WU
«Pycckuil A3BIK U JIUTEPATYPA.

[Ipu n3ydyenun yuyeOHOro npeamera «XUMHUsS» Ha YriyOJIEHHOM YPOBHE TaKkKe, KaKk
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
NEPBOCTENIEHHON 3HAYUMOCTH SBIAETCS (POPMUPOBAHME OCHOB HAYKH XHUMHHU KakK
00JJaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTUYECKOM MAESTENBHOCTH YeJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. Perienue 3Toi 3ajaun Ha yriyoJaEHHOM
YPOBHE M3Yy4YE€HUS NMPEAMETA MPEAIIONATACT PEATU3ALNIO TAKUX LEIEH, KaK:

— (QopMupoBaHMe  MPEACTABICHHUI: O  MaTepualbHOM  E€AMHCTBE  MMPpAa,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTHU SIBJIEHMM MPUPOIBI, O MECTE XHUMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylled poiu B 00ECleYeHUU YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKOM, DHEPreTUUeCKOW M THUIIEBOU
0e30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEepUajOB, HOBBIX
UCTOYHUKOB DJHEPruu, B OOECMEYEHUH PAIMOHAIBLHOTO MPHUPOAOINOIb30BaAHUS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpEIIE;

— OCBOCHME CHCTEMBI 3HAHMWH, JICKAIIUX B OCHOBE XMMHUYECKOM COCTABISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJAMOJEKYJISIPHOM, O TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSA XMMHUYECKUX PEAKIUH, O XUMUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOr0 IIPOU3BOJICTBA;

— (opmupoBanue y 0oOydarolMXCsi OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HAEH W Tpodiem
COBPEMEHHOW XHWMHH, ISl OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
IIPOTHO3UPOBAHMS, aHAJIW3a W OLEHKA C IO3MIHMA 3KOJOTMYECKOl Oe30M1acHOCTH
MTOCJICACTBUN OBITOBOM M IPOM3BOJICTBEHHON JESITCIHPHOCTH 4YEJIOBEKA, CBSI3aHHOMWC
XUMHYECKUM IIPOU3BOJICTBOM, HCIIOIB30BAHUEM U IEpEPaOOTKOM BELIECTB;

— yriyOJieHre MPeICTaBIeHN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX JIJIs
MPUOOPETCHHS] YMEHU OPUEHTUPOBATHCS B MHPE BEIIECTB M OOBICHEHUSIXUMUICCKUX
SIBJICHUM, UMEIOLIUX MECTO B IPUPOJIE, B MPAKTUYECKOMN IEITEIBHOCTH U TTOBCEIHEBHOM
KU3HU.

B nnane peanuzanuu nepBoouepeIHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX PYHKIUMI
LETTOCTHOM CUCTEMBI CpeHEro 00111eTr0 00pa30BaHusl MPU U3YUEHUHU MTpeaMeTa «XUMUS»



Ha yTIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKUE IEIU U 3a/1a4H,
KaK:

— BOCHHUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUN MPHUPOMBI, yBaKECHUS
K TIpoIlecCy TBOpYECTBA B OO0JIACTH TEOPETHUECKUX W MPHUKIATHBIX HCCIIETOBAHUMA
B XUMUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHUBAIMH K OOYYCHUIO U TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCTIUTAHHIO Ha OCHOBE YCBOGHHS 00IIEUeTIOBEUECKUX IEHHOCTEIH;

— pa3BUTHE TIO3HABATENHHBIX HWHTEPECOB, WHTEIICKTYaJbHBIX W TBOPYECKHX
criocoOHocTe oOyuwaromuxcs, (OPMUPOBAHWE Y HUX CO3HATEIIBHOTO OTHOIICHUS
K C€aMOOOpa30BaHWI0O W HEMPEPHIBHOMY OOPAa30BAHHUI0 KaK YCIOBHUIO YCIEUTHOW
npo¢eCCUOHATBHON U OOIIECTBEHHOW JIESITeNbHOCTH, OTBETCTBEHHOTO OTHOIICHHSIK
CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

— (opmupoBaHHE YMEHHI U HABBIKOB pa3yMHOTO IMPUPOAOIIOIB30BaHNUs, PA3BUTHE
DKOJIOTUYECKOW  KYJIbTyphl,  NPUOOpPETeHHWE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTUYECKON JIeATETHHOCTH.

OO1mee 4uciio 9acoB, PEKOMEHIOBAHHBIX U U3yYeHUS XUMHH Ha YriayOJIeHHOM
yposue B 10 kiacce — 170 gacos (5 yacoB B HezieIi0).



COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XUMHH

[IpenmMeT M 3HaYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOro00pasuu
OPraHUYECKUX COCTUHEHU .

DNEeKTPOHHOE CTPOCHUE aToMa Yriepoja: OCHOBHOE U BO3OYXAEHHOE COCTOSIHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKass CBSI3b B OPTraHUYECKUX
coeMHEeHUAX. Tumel ruOpuUaM3alMM aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJEHTHOW CBs3U (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). Tumb
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- u m-cBsi3u. OauHapHasi, ABOWHAs M TpoitHas
cBs3b. CriocoObl pa3pbiBa CBsi3eld B MOJIEKYJaX OpraHuyeckux BeliecTB. [loHsTHEO
CBOOOJIHOM pajiukaie, Hykjaeoduse u aneKTpodue.

Teopust cTpoeHusi opraHnyeckux coenuHeHuid A.M. BytinepoBa U COBpEMEHHbIE
IOPEACTABICHUS O CTPYKTYpE MOJEKYJH. 3HAYEHHWE TEOPUU CTPOEHHS OpPraHUYECKHUX
coelMHEeHUN. MonekynspHble U CTPYKTypHble (opmyinbl. CTpyKTypHbIE (OPMYITBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpaml€éHHas, ckeneTHad. HM3omepus. Bunbl
U30MEPHUH: CTPYKTYpHAasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(h(EKTh B MOJIEKYJax
OpraHUYeCKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHbIN 3 (HEKTHI).

[IpencraBienne o  kiIaccupUKAMK  OpPraHMYECKHX  BemiecTB.  [loHsTHE
o (dynkuuoHanbHOUM Tpymnmne. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HOMeHKatypa opranudeckux coenuHenunii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJEJIbHBIX IPEACTABUTEIIECH.

OcobOenHocTd ¥ KiIaccuUKAIMs OpraHuYecKux peakiui. OKHUCIUTETHHO-
BOCCTAHOBUTEIIHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YUYEeHUS BeleCTB M UX NPpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3iiaMu OpraHUYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHl IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (IUJIaBIEHUE,
oOyTIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIIECTB.

YriaeBoaopoasl

Ankxanbel. ['oMoyioruueckuii psii ankaHoB, oOmas ¢opMyna, HOMEHKIATypa
u30Mepus. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHoB, SP°-
ruOpuan3anns aTOMHBIX OpOWTaNel yriepona, G-CBi3b. Kongopmepvl. Ousnyeckue
CBOWCTBA QJIKAHOB.

XHUMUYECKME CBOWCTBA  AJKAHOB: PEaKUWH 3aMEIICHUS, W30MEPU3ALMU,
JNETUAPUPOBAHMS, UMKIU3ALUUU, TMHPOIN3a, KPEKUHra, TropeHusa. I[Ipedcmasnenueo
Mexanuzme peaxyuil paouKaibHO20 3aMeujeHusl.

Haxoxnenue B mpupoje. CnocoObl moaydyeHUs: U IPUMEHEHUE alIKaHOB.

! Kypcusom B m1aHHOM TeKCTe BBIJENIEHBI 3JIEMEHTHI COACPIKAHUS YIEOHOrO MaTepraia, KOTOPhIE H3y4aroTcs
B O3HAKOMUTENLHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB IMpeaMeETHBIX pe3yapTaToB ocBoeHust OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcoOeHHOCTH
CTPOCHHSI M XHMHYECKUX CBOMCTB MaJbIX (LIMKJIOMPOINAH, IMUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOreKcaH) IuKIoadkaHoB. CrocoObl TMOJYyYeHUS U TMPUMEHEHUE
LUKIIOAJIKAHOB.

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas GopMmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aims
aTOMHBIX opOuTaneil yrieponaa, 6- U n-cBsizu. CTpyKTypHas W reoMerpuyueckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHAE CBOMCTBA: peakiluu
PUCOCANHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TMPHU JBOMHOM CBS3M, MOJUMEpHU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxyuu 21eKmpo@duibH020 NPUCOeOUHEHUS.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakiMM Ha JBOHHYIO CBs3b. CHoOCOOBI
MOJIYYEHUS] U PUMEHEHNE aJIKEHOB.

Anxanuensl. Knaccupukamus ankaaueHoB (CONPsKEHHBIE, HW30JUPOBAHHBIE,
Kymyauposanuvie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOMCTB
conpspkEHHBIX AueHoB, 1,2- u 1,4-npucoenuuenue. I[lomumepusamus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJKaIuEHOB.

Anxunbl. ['oMonoruueckuil psja ajkuHOB, oOmas Gopmyna, HOMEHKIATypa
U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaned yriepoaa. dusmyeckue CBOWCTBA aNKUHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU NPUCOCAUHEHUS, OUMEpPU3ALUUA U TPUMEPHU3ALNH,
okucneHnd. KucnoTHele CBOMCTBa alKMHOB, MMEIOIIUX KOHLEBYH) TPOWHYIO CBS3b.
KauecTBeHHbIE peakiMu Ha TPOMHYIO CBSI3b. CHOCOOBI TMONY4YEHHS] W TMPUMEHEHUE
AJIKAHOB.

ApomaTHyecKue YIriieBOJOpOoaAbl (apeHsbl). I'oMoioruueckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbI OeH3ona. [lpasuno apomamuunocmu, npumepsvl apoMamuieckux coeOUHeHuUll.
dusnyeckue CBOWCTBAa apeHOB. XHMMHYECKHE CBOWCTBAa OCH30JIa W €r0 TOMOJIOTOB:
peaknuu 3aMeleHrss B OCH30JbHOM KOJBIE M YIJIEBOJOPOIHOM paguKaje, peakiuu
MIPUCOEINHEHNSI, OKUCIICHHE TOMOJIOTOB OeH3oMa. [Ipedcmasnenue o mexanuzmepeaxyuil
anekmpoguibHoeo 3amewjenus. llpencraBieHre 00 OpPUCHTHPYIOUMIEM JCHCTBUU
3aMecTHTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJUKAJIOB,
KapOOKCWJIHHOW, THUAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHYECKUX CBOMCTB cTHpoia. llomumepusarnus ctuposa. CrocoObl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

[Tpuponnsiii Ta3. I[lomytHeie HedTsHBIE Ta3el. HedTs m e€ mpomcxoxaeHUe.
Kamennsiii yroas u mpoaykTel ero mnepepadoTku. CmocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKUI), pUPOPMHUHT, MHUPOIIU3.
[TponykTsl nepepabOTKU HEPTH, UX MPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yTIIE€BOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOTeHIPOU3BOJHBIX  YIIIEeBOAOPOaOB. Peakuuu
3aMEILEHHs rajJoreHa Ha THIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .



JleiicTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO M CIUPTOBOIO pacTBOpa MIENOYH.
BzaumopeiictBue  OurajoreHalkaHoB ¢~ MarHMeM W UUHKOM.  [lomamue
0 MemannoopeaHudeckux  coeouHenusx. VICOAb30BaHHWE  TaJOT€HIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHHUS BEIIeCTB M UX MPeBpAaIieH it

N3yuenne Guznueckux CBOMCTB yIi€BOAOPOIOB (PACTBOPUMOCTE), KAUECTBEHHBIX
peaxIuii yriaeBoI0poA0B Pa3INYHBIX KJIacCOB (0OeciBeunBaHUE OPOMHOM MIIM MOJHOMN
BOJBI, pacTBOpa IEPMaHTAaHATAa KalWs, B3aWMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoMm okcuaa cepedbpa(l)), kauecTBeHHOE OOHApYyKEHHUE YIjepoja U BOAOPOIAB
OpPraHUYECKHUX BEIIECTBAX, MOJYyUYCHHUE dTHUJICHA U U3YYCHHE €0 CBOMCTB, 03HAKOMJICHUE
¢ xomutekusiMu «HedTe» u «Yromb», ¢ obpasliaMu TUIacTMacC, KaydyKOBHU pPE3HHBI,
MO/JICTMPOBAHUE MOJICKYJ YTIIEBOAOPOIOB M TAJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconep:xaiimue opranndeckue coeTnHEHUsI

[IpenenbHbIC 0OTHOATOMHBIC CITUPTHI. CTpOeHUE MOJICKYJ (Ha IpUMepe METaHoIa
sTaHona). l'omomornueckuii psa, obOmas Qopmyna, H30MEpHs, HOMEHKIATypau
kinaccupukarmsa. DuU3NYECKHEe CBOWCTBA MPEACIBHBIX OJHOATOMHBIX — CITMPTOB.
BoaopoiHbie CBA3M MEXKIYy MOJICKYJaMU CIUPTOB. XHWMHYECKHE CBOHCTBA: PEAKITUU
3aMelleHus], JAeTujpaTalii, OKHUCJICHHs, B3aUMOJICUCTBHE C OPraHUYeCKUMH U
HEOpraHMYEeCKUMHU KuciaoTaMu. KauecTBEHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleficTBue STaHOJNIa W METAaHOJA Ha OpraHu3M uesioBeka. CrocoObl TONYYEHHS WU
NpUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >dupbl, HOMeHKIaTypa U wu3oMmepus. OcCoOEHHOCTH (PUBUYECKUXHU
XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTHI — STUJICHTIUKONb U rulepuH. Ousndeckue u XMMUUECKHe
CBOMCTBA:  peakIMu  3aMEUICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCIOTaMH, KAa4eCTBEHHAs pEaklus Ha MHOTOATOMHBIE CIIHPTHI.
Ilpeocmaenenue o mexanuzme peaxkyuil HyKieoQuivbHoco 3amewenus. JlelicTBue Ha
opranu3M 4enoBeka. CrocoObl MOTyYeHUs! U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Ousnueckue cpoiicTBa (eHoma. OCOOEHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. ToxcnuHOcTh (eHoma. CrmocoObl MOMydeHUs |
npumeHeHue ¢penona. GeHonpopmanpaeruiHas CMOA.

KapOoHubHbIE COEAMHEHUS — QIBJCTHUABI M KETOHBI. DIJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW Tpymmbl. ['OMOIOTHYECKHE PSAAbI alTBJACTUIOB M KETOHOB, O0OIIas
dbopmyna, nzomepusi 1 HOMEHKIaTypa. PU3NUecKre CBOMCTBA albJCTHIOB U KETOHOB.
XVWMHUYECKHE CBOMCTBA aibJACTUOB M  KETOHOB: pPEAKIHUH MPUCOCTUHCHUS.
Ilpeocmasnenue o mexanuzme peaxyuti HyKieoguibhoz2o npucoeounenusi. OKUCICHUC
aNbJICTUOB, KAYEeCTBCHHBIE pEAaKIUu Ha anmpAeruabl. CrocoObl TONYYCHHS W
MPUMEHEHHUE aJIbJIETHIOB U KETOHOB.



OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHKIaTtypa. Du3nyecKkue CBOMCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpOAHBIE CBSI3UM MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MYpaBbUHOUW KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMpEAEIbHBIX W
apoMaTHYEeCKUX KapOOHOBBIX KHUCJIOT, JUKApPOOHOBBIX KHUCJIOT, THIPOKCHUKAPOOHOBBIX
kucioT. [IpeacTaButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEUHOBAS, JIUHOIe6AS, TUHOAEHO8AsT KUCIOThl. CHocoObl MOJyYEeHUS U MPUMEHEHUE
KapOOHOBBIX KHCJIOT.

Cnoxueie 3¢pupsl. ['omonormyeckuit psua, oobmas dopmyna, u3OMepus Hu
HOMEHKJaTypa. uznueckne 1 XUMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCJION U 1IEJI0YHOMN
cpene.

Kuper. Ctpoenue, ¢uU3MUECKUE M XUMHUYECKHE CBOWCTBA KUPOB: THIPOJIU3
B KUCJIOM W 1mIeno4Hou cpene. OCoOOEHHOCTH CBOWCTB KHPOB, COACPIKAIIMX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKupbl B pupoe.

MBlIIa KaK COJH BBICIIMX KapOOHOBBIX KHCIOT, UX Molomiee aeiictue. Ilonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mas xapakrepuctuka yriieBojoB. Krnaccudpukausi yrieBojgoB (MOHO-, IU-H
nojgucaxapuibl). MoHoOcaxapuabpl: TJIOKO3a, (GPyKTO3a, e2arakmosa, pubosa,
oezoxcupubosza. Puznueckre CBONCTBA M HaxoxkaeHue B mnpupoge. DoTocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKylbl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepwi 2n0K03bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKIMU C Y4YaCTUEM CIHPTOBBIX W aJIBJACTUIHOW TPYI, CIHUPTOBOE U
MOJIOUHOKHCIIOE OpokeHue. [IpuMeHenne ritoko3bl, €€ 3HaUeHHEe B KU3HEIEATETbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a MU .J1akmo3a. BoccTaHaBiIMBaKOIIUE U
HEBOCCTaHABJIMBAIOIIKE aucaxapusl. ['uaponus nucaxapuaos. Haxoxaenue B npupoe
n mnpuMmeHnenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, IJIMKOT€Ha U LEeJUTI0I03bl. PU3nyecKue CBOMCTBA Kpaxmania 1
LEJUTI0JIO3bl. XMMUYECKME CBOWMCTBA Kpaxmania: THAPOJN3, KAaYEeCTBEHHAS pPEaKLHs
¢ unoaoM. XWMHYECKHE CBOWCTBA IEJTIONO3BI: THIAPOIW3, TOJNy4eHHe I(PUPOB
11esuTr0II0361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PacTBopuMOCTh pa3nuyHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHE JTUJIOBOTO CIHUPTa B albJeruj Ha pacKajl€¢HHOM MeJAHOW MpPOBOJIOKE,
OKHCJICHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
muammuHcepeopa(l) u ruapokcuaom Menu(Il)), peakuusi riauuepuHa ¢ TUIPOKCUIOM
Menu(Il), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE
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pactBopa TIOKO3bl ¢ rujpokcunoM menu(Il), B3ammomeiicTBue kpaxmana C HOJAOM,
pelIeHre SKCIEPUMEHTANbHBIX 3aAa4 1o TemMaM «CrnupThl U peHoinb», «KapOoHoBBIE
KUCIOTBI. Cll0>KHBIE 3(DUPBI».

A3oTcoep:kalye OpraHuyeckue coeJuHEeHM s

AMHHBI — OpraHMYecKhe MpPOU3BOJAHbIE ammuaka. Kraccuduxanus amMUHOB:
anudaTUuecKue W apoMaTUYECKHe; MEepPBUYHBIC, BTOPUYHBIE U TpeTuuHble. CTpoeHUe
MOJIeKyd, obOmas ¢dopmyna, H30MepHs, HOMEHKIaTypa U (U3WYECKUe CBOMCTBA.
XUMHYECKOE CBOMCTBA annaTUUueCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHMUE,
B3aMMO/ICMICTBUE TEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. CONM alKuIaMMOHMUSL.

AHWINH — TpeACTaBUTEIb AMUHOB apoMaTuyeckoro psjaa. CTtpoeHue aHuUIIMHA.
B3anMHOe BiIMsHUME TPYIN aTOMOB B MoJIeKyJie aHWInHA. OCOOEHHOCTH XMMHUYECKHUX
cBoMcTB aHuiuHa. KauecTBeHHBbIE peaknuu Ha aHWIMH. CHocoObl MOJy4YeHUs |
npuMeHeHne anudaTuyeckux aMuHoB. [loydeHne aHuIMHa U3 HUTPOOCH30IA.

AmuHokuciaoTel. HomeHknatypa u uzomepusa. OTAEIbHBIE MPEICTABUTEIHN (-
AMUHOKHCJIOT: TJIMIUH, aJaHuH, (eHUIalIanut, ceput, 2nymamuHo8as KUCioma, JU3UuH,
yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomsi. uznueckue
CBOMCTBAa AaMHUHOKHCJIOT. XHUMHYECKHE CBONCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX
OpraHUYeCKUX COCTUHCHMH, pEeaKIus TMOJIUKOHJSHCAINN, O0pa30BaHHE MENTUIHON
CBsI3U. buonornyeckoe 3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TTENTUIOB.

benku xak npupoaneie nonumepsl. [lepBrudHnas, BTOpudHasi U TpPETUYHAS CTPYKTypa
O0enkoB. XUMHUYECKHUE CBOWCTBA OEJIKOB: THUAPOJW3, JEHATypalus, KaueCTBEHHBIS
peakIuu Ha OeJIKH.

Ionsmue 00 aA30mcooeparHcaujux 2emepoYUKIULeCcKUx COCOUHECHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunogvie xuciomosi: cocmas, cmpoeHue
U buonocuYecKas pono.

JKCNePUMEHTATbHbIE METO/IbI H3YYCHUS BeLeCTB M UX NPpeBpalleHu il

PactBopenmne OenkoB B BOje, ACHATypalusi OCJIKOB MPU HArPEBaHHUH, IIBETHHIC
peakuuu Ha O€NIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3371a4 TI0 TeMaM «A30TcoepKalimne
OpraHUYecKHe CoeNUHEHUs» U «Pacrno3HaBaHHe OPraHUuYeCKUX COEAUHEHUID.

BricokomoJieKkyJIIpHbIE COeTUHECHUSA

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIUMEpPU3alUH, CPEIHIS MOJIEKYIJISIpHAs Macca.
OcHOBHbBIE METOAbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIMHEHHN — MOIUMEpU3alus U
NoJNMKOHAeHcauus. [Ipedocmasnenue o cmepeopeyisipHOCMU U  HAOMOJEKYIAPHOU
CmpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOJUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[lonumepnbie  matepuansl.  Ilmactmaccsl  (MONMMATHIICH,  MOJUIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOII, MOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,
NoNMATHIICHTEpeTanaT). Y TUIN3alKs U epepadoTKa MIacTUKa.

DnacToMephl: HATypajbHbIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U cunuxonsi. Pe3una.

11



BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Ilonumepwl cneyuanvhoeo Hazuauenus (meguon, Keenap, 1eKMPONPoeodsujue
noaumepwl, buopasiazaemvle HOIUMEPDL).

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M UX MpeBpAaleH il

O3zHakomIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIlIEHNE SKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «Pacno3HaBaHue MJ1acTMacC U
BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxxnenue MoneKkyasspHO (pOpMyIibl OpPraHUYECKOr0 COEAMHEHHS IO MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKJEHUE MOJIEKYJSIPHOU (HOPMYJIbI
OpPraHUYecKOro COeJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMUS, 1O KOJIMYECTBY
BeniecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (HOpMYJbI OPraHMYEeCKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyYEHHUS, ONPEACICHUE T0JIH BbIX0OAa MPOIYKTa
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzamuss MeXNpeaIMETHbIX CBA3€M IPU U3YYEHHH OPraHUYECKOM XUMHUB
10 xjmacce OCyHIECTBIISIETCS Yepe3 HCIOIb30BaHUE KAaK OOLIUX €CTeCTBEHHO-HAaYYHBIX
IOHATHUM, TaK U IOHATUH, NPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LKA,

OO0mue ecTecTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHWE, HAy4YHBIH (HakT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukaius, HaOIIOIEHHe, HW3MEpPEHNUE,
JKCIIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHUE.

dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPreTUYCCKUI
yYpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSTHUE BEIIeCcTBa, (U3HMUYECKUE
BEJINYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHUsI, Macca.

buonorusa:  kmerka, oOpraHumsM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIH W TEeTepOoTpOdHBI THUN NHTAaHUS, OpOKEHHUE,
doTocuHTE3, TBIXaHUE, OCNKH, YTIIEBOIbI, JKUPBI, HYKJICUHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsle HCKOTIaeMble, TOILIHBO.

TexHonorus: NuileBble MPOAYKTHI, OCHOBBI PAILMOHAJIBHOIO NUTAHUS, MOIOIIUE
CpeacTBa, MaTepyabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATDI

B coorBeTcTBHH C CUCTCMHO-ACATCIIPHOCTHBIM  IIOAXOAOM B  CTPYKTYpPC
JIMYHOCTHBIX PC3YyJIbTATOB OCBOCHUS IIPCIAMCTA «XuMHUs» Ha YPOBHE CPCIHECTO o6mero
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0o0pa30BaHus BBIIEIEHBl CIEIYIOUIME COCTABISIOUIME: OCO3HAHHWE OO0Yy4YaIOIIUMHUCS
POCCUMCKOM  TPAXJAHCKOM  HMACHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEACIICHUIO; HaJIUYUMe MOTHUBAIMM K OOYy4YEHUIO;
TOTOBHOCTB M CIIOCOOHOCTh O0Yy4YarOIIUXCSl PYKOBOJICTBOBATHCS PUHATHIMU B OOIIECTBE
NpaBWIaMM W HOPMaMU TIOBEJICHMS; HaJU4YM€ MPABOCO3HAHMS, OSKOJOTMYECKON
KYJbTYpPBbI; CIOCOOHOCTb CTaBUTh LI€JIU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIMuHOCTHBIE ~ pe3ynbTaTbl  OCBOCHHMS  HIpeaMera  «XUMHUS»  OTPaKaroT
c(OpPMHPOBAHHOCTh  OMNBbITA MO3HABATEIILHOM M  NPAKTUYECKON  J€ATEIBbHOCTH
oOy4aromuxcs B MPOIECCE peaanu3alu 00pa3oBaTeIbHON JeATEIbHOCTH.

JInuHOCTHBIE ~ pe3yibTaTbl  OCBOCHHUS  HIpeaMera  «XUMHUS»  OTpaxaroT
c(OPMHPOBAHHOCTh  OMNBbITA MO3HABATEILHOM M  NPAKTUYECKON  JEATEIBbHOCTH
oOy4aromuxcs B MpoIlecce peaanu3alud 00pa3oBaTesIbHON AesTENbHOCTH, B TOM YHCIIE B
YacTH:

1) rpa:kaIaHCKOr0 BOCIIUTAHMS

OCO3HAHUSI OOYYAIOIIUMHUCSA CBOMX KOHCTUTYIIMOHHBIX IPaB M OOS3aHHOCTEH,
YB@KEHUS K 3aKOHY M IIPABOMOPSIIKY;

IPECTABIICHUS O COIMAIbHBIX HOPMAaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIIICHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIBHOCTH IMPH CO3JAHHUH YUYeOHBIX
IPOCKTOB, PCIIEHWH Y4YCOHBIX W TO3HABATEIbHBIX 3a/1ay, BBIMOJHCHUH XHMHUYECKHX
OKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U MPUHAMATh MOTHBBI, HAMEPECHHUSI, JIOTHKY ¥ apryMEHTHI
JAPYTUX MPHU aHAJIU3€ Pa3IMYHBIX BUIOB YU€OHOM IeATEIHHOCTH,

2) NATPHOTHYECKOT0 BOCIIMTAHMS:

LHEHHOCTHOTO  OTHOIIEHHSI K HMCTOPUYECKOMY W  HAYYHOMY  HACJECIIHIO
OTCUYECTBCHHON XUMMUH;

YBOXEHUS K TIPOIeCCYy TBOpPYECTBA B O00JaCTH TEOPUM W MPAKTHYECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJbTAaT AJIUTEIbHBIX
HaOJIIOJICHUM, KPOIOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOMCKOB, ITOCTOSHHOTO TpyJAa
YYEHBIX U IPAKTUKOB;

WHTEpPECAa W MO3HABATEJIbHBIX MOTHMBOB B IOJYYECHUU U TOCICAYIOIIEM aHAIU3E
nH(pOpMaIKK O MEePeIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOIO TOBEICHUS;
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CIIOCOOHOCTU OIEHUBATh CUTYallUM, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSIMU,U
MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUECHTUPYICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBbIU
LICHHOCTH,;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJECHUE U MOCTYIIKA CBOMX TOBAPUILEU C MO3ULUAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 310pOBOro U 6e30macHoro o0pasa >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (HU3NYECKOMY U TCHXHUYECKOMY
3JI0POBBIO;

coOoicHUsT TpaBuil 0Oe30MacHOro oOpalleHuss C BellecTBaMU B OBITY,
MIOBCETHEBHOW JKMU3HU, B TPY/AOBOH EATEIHLHOCTH;

MOHMMaHUS [IEHHOCTH MPAaBHJI MHIUBUAYATHHOTO U KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HAHUSl TIOCJIEACTBUH W HENPUATHS BpPEIHBIX MPHUBBIUEK (YMOTpeOIIeHUs
QJIKOTOJIs, HAPKOTUKOB, KypeHHs );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4EOHO-UCCIIC0BATEILCKOMN JICSITEIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYSCKON U APYTHX BUIAX JICATCILHOCTH,

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHHH IMPAKTUYECKUX 3a7a4 COIHAIbHOM
HaMpaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YUICHUIO MMPOQPECCHI pa3TUIHOTO PO/Ia, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHHS NMPEJAMETHBIX 3HAHUH 110 XHUMUU;

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3ylibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYaIbHOUW TPAEKTOPUU 0Opa30BaHMS,
Oynymieit mpodeccun W peain3allud COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH IE€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHUPOAEC KaK HMCTOYHUKY
CYILIECTBOBAHHUS KU3HHU Ha 3E€MIIE;

MOHUMaHUS TH00aTBbHOTO XapakTepa dKOJOTHYECKUX MpOoOJeM, BIHUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE ITPUPOAHON U COLMAIBHOM CPEJIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMNPUATUA JNEUCTBUM, NPUHOCSIIMX BPEJ OKPYXKAIOLIEH MNPUPOIHOU
cpene, yMEHHUS TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE MOCIECACTBUS
NPEeANTPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIIATh UX;

HAJIMYMSL PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3SKOJOTMYECKOW KYJIbTYPBHI,
ONbITa JEATENIBHOCTH JKOJOTMYECKOW HANpPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;
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7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HAaHMS €€ posid B (POPMHUPOBAHUU
pPAllOHAJIBHOIO HAy4YHOTO MBIIUIEHUSA, CO3JAHUHM LEJOCTHOTO  IPEACTaBICHUS
00 OKpy>XarolleM MHpE Kak O €IMHCTBE MPUPOAbI U YEIOBEKA, B O3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHruH NpoOiieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIM3ALIMY: B €€
I'YMaHUCTUYECKOW HAMNpaBI€HHOCTH W BaXXHOM pOJM B CO3JaHUU HOBOM 0asbl
MaTEpPUAIbHON KYJIbTYphlI, B PEIICHUH TJI00aTbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUS
YeJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECCKOM, TUIIIEBON M KOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTHUM MEIMIIMHBI, O0ECIIEUEHUN YCJIOBHM YCIEUIHOTO TpyJa U HKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXI0T0 WiIeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJOB INO3HAaHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh IMOJy4yaeMble
3HAHMS JJI aHaIu3a U OOBSICHEHUS SIBJICHHM OKPY’KaOIIEro MUpPa U TPOUCXOISAIIUXB
HEM H3MEHEHUH, YMEHHs JenaTb OOOCHOBAHHBIE 3aKJIIOYEHHUSI Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C LIEJBIO MOJTYUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUS
npo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMI MO XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMYHBIX cdepax mnpodecCuoHaIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJdbTaTbl OCBOEHHSI NPOrpaMMbl MO XHMHU Ha YpOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAOT:

3HAYMMBbIE TUTSt dbopmupoBaHus MUPOBO33PEHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIE TMOHSATHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHON KapTUHBI MHUPA U CIEIU(DUKY METOIOB MTO3HAHUS, UCTIOIH3yEMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS, UCCIICIOBAHUE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBHUS (MO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC,
pETyISITUBHEIE), oOecnieunBatoniue (GopMupoBaHue (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAIbHON KOMIIETEHIIUU 00Y4arOIIUXCS;

CIIOCOOHOCTh OOYYaIONIMXCSl HMCIOJb30BaTh OCBOCHHBIE MEXIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUSL U YHUBEPCAJIbHbIE yueOHbIE NEWCTBUS B MO3HABATEIbHOU
Y COLIMAIIbHOM MPAKTHKE.
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MertanpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATILHBIMU YU€OHBIMHU
MMO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JCUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJoruueckue a1eicTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEHATh LEIN AEATCIBbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JESITEILHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh MPYU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS : BBIIAETATH
XapakTepHbIE MPU3HAKKA MOHSATUM M YCTAHABIMBATH WX B3aUMOCBSI3b, HCMOJIb30BATh
COOTBETCTBYIOIIUE TIOHITHUS JIJIs OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHUI;

BLIOMPATh OCHOBAHUS W KPUTEPUU ISl KIACCU(PUKAIIMKU BEIIECTB U XUMUYECKHUX
pEeaKLnii;

yCTaHABJIUBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXKY M3y4Yae€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJCHHS (MHIYKTUBHBIC, JASAyKTHUBHbBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SBJICHUSIX,
(dbopMyITHUPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATh B TMPOLIECCE ITO3HAHUS MCIOJb3YEMbIE B XUMHU CHUMBOJHAYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cuMBOJ) PeMeHTa, XUMHUYecKas (opmysia, YpaBHECHHE XHMHUYECKOW peakIuu — MpU
peleHnyd y4eOHBIX MO3HABATENIbHBIX W MPAKTUYECKHX 3aj]lady, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIC TIPEACTABICHUSA IS BBISIBIICHHUS XapaKTEPHBIX IPU3HAKOB H3yYAE€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBarte/bCKHe 1eHCTBUA:

BJIAJI€Th OCHOBAaMU METOJ0B HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUECKUX PEAKIINIA;

dbopMynHpoBaTh LIETU U 3a7a4l HCCIIEOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYITHMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI i1 ()OPMHUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABMILHOCTH BBHICKA3bIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOIO INIAHUPOBAHUS U NMPOBENCHUS YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOIIOAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;

MPUOOPETATH OMBIT YYSHUIECKOUN MCCIIEIOBATEHCKON M IPOSKTHON JEATEIbHOCTH,
MPOSIBISATH CIIOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHUS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCSA B PA3IUYHBIX UCTOYHUKAX MH(MOpMaUUM (HAyYHO-MOMYJspHAas
auTepaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocobus, pecypcbl MHTepHETa),
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aHAIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(opMyIHpPOBAThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI ITPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBIOJHEHUS YU€OHBIX 3a/1a4 ONpPEAeTIEHHOTIO TUIIA;

NpuoOpeTaTb  OMNBIT  HMCHOJB30BaHUS  HMH()OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeacTaBiIeHUsS HH(POPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIH SA3bIK B KAau€CTBE CPEJICTBA NpU pabOTe C XMUMHYECKOU
uHpOpMaIMel: TPUMEHITh MeXIpeIMeTHbIE ((PU3MUecKe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHUBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTacMOW TEMBbl B XOJC JHAJIOTa W/HIN
JUCKYCCHH, BBICKA3bIBaTh HJEH, (GOPMYIHPOBATH CBOU TMPEIIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHUS TTPEVIOKCHHON 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAllMell pe3yJbTaTOB ITO3HABATCIIBHOW JICSITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITTOJTHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, MPAKTHYECKON pabOThl IO HMCCICIOBAaHUIO CBOWCTB
U3yYaeMbIX BEIICCTB, peaiM3alliid Y4eOHOTO MpOeKTa, W (OPMYIHPOBATH BBIBOJIBI 11O
pe3ysibTaTaM TPOBEIEHHBIX HCCIICIOBAaHUNM MYTEM COTJIACOBAHUS TIO3UIMH B XOC
o0CcyXeHus 1 OOMeHa MHEHUSIMHU.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

CaMOCTOSITEJIbHO  IUTAHMPOBATh M OCYHIIECTBJISATH CBOIO  IMO3HABATEIHHYIO
JEeSTENbHOCTh, oOmpeAensss e€ Nend W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MIPETIAraeMbIil allTOPUTM JICUCTBHI MPU BHITIOTHEHUN
y4eOHBIX U UCCIIEIOBATEIbCKUX 3a/iad, BbIOWpaTh Hanbosiee 3PGEeKTUBHBIA CIOCO0 UX
pelIeHus C Y4ETOM MOJTyYeHUs HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  JEATEIBHOCTH HA  OCHOBE  CaMOaHalIH3a
¥ CAaMOOIICHKH.

[IpenmeTtHbIe pE3yNbTaThI OCBOCHHUS MIPOTPAMMBI o XUMHAH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEero oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue I y9eOHOTO mpeaMera «XHUMHs» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ACHCTBUI 1O OCBOCHHUIO, HHTEPIPETAIIMHM U MPEOOPA30BAHUIO 3HAHUM, BUIBI
JESTENHHOCTH TI0 TOJYYCHUIO HOBOTO 3HAHWS W TMPUMEHCHHWIO 3HAHWA B Pa3IUYHBIX
Y4eOHBIX CHUTYaIlUSAX, a TaKXKE B PCANbHBIX JKU3HCHHBIX CHUTYaIlUAX, CBSI3aHHBIXC
xumueil. B mporpammMe mo XuMum MpeAMETHBIE PE3yabTaThl MPEACTABICHBI MO TOAaM
H3Yy4YCHUS.
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NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUIN: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B O0ECIEUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUUYECKOM, HHEPreTHUYEeCKOW M MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEJUIIUHBI, CO3JaHUU HOBBIX MaTEpPUATIOB, HOBBIX
WCTOYHUKOB DHEPruU, B OOCECINEUYEHUWU PAIMOHAIBHOTO MPUPOAOINOIB30BAHUS,
B (hOpPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHU I, KOTOPasi BKJIOYAET: OCHOBOIOJIAratolue
HOHSATHSA — XUMHUYECKHI 3JICMEHT, aTOM, PO M 3JICKTPOHHas 000JI0UKa aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHUSI aToMma, THOpHUIU3alUs
aTOMHBIX OpOUTANCH, HOH, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIBHOCTD, CTEIICHb
OKHUCJICHUSI, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASE MAcCa, MOJISIPHBIN 00BEM, YTIIEPOIHBIHI
CKelleT, (PYyHKIMOHAJbHAsI TPYIINA, pajauKaj, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpaIllEHHBIE,  CKEJIETHBIC), HW30MEpUsS  CTPYKTYpHass W  NPOCTPAHCTBECHHAs
(reomeTpuueckas, onmuueckas), H30MEPbl, TOMOJIOTHYECKHUI psJ, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPKAILIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUs; TEOPUH, 3aAKOHBI
(nepuonunueckuit 3akon JI.MI. MenneneeBa, TeOpusi CTpPOCHUS OPraHUYECKUX BEIIECTB
A.M. DbytrnepoBa, 3aKOH COXpPaHEHHMsS MAacChbl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPAIIEHUS SHEPTUU NP XUMUYECKUX PEAKLUUIX), 3AKOHOMEPHOCTH, CUMBOJINYECKU
S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAHUS IPUIYMHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUM; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
pEaKUnii, TEPMOJUHAMUYECKUX UM KUHETHYECKUX 3aKOHOMEPHOCTIX HMX HPOTEKaHUS,O
B3aMUMHOM BJIMSIHUM aTOMOB W TpyNI aTOMOB B MOJEKylaxX (MHAYKTUBHBIA U
Me3oMepHbIt 3¢ dexTs, opuentantel | um Il poma); dakronoruveckue CBeICHUS
O CBOWCTBaX, COCTaBe, IOJTYYECHUHM U OE30MaCHOM HCIOIH30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON MEATETbHOCTH YeJOBEKa, OOIIMX
Hay4YHbIX MPUHIMIAX XHUMUYECKOrO MPOMU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepadoTKu HeDTH);

chOpPMHUPOBAHHOCTh yMEHHI. BBISBISATH XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIIOIB30BATh COOTBETCTBYIOIIHUE MOHSTHS IIPU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUI;

c(hopMHUPOBAHHOCTH YMCHHIA:

HCMOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTAaBJICHUS MOJEKYJSPHBIXHU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX W CKEIETHBIX) (POPMYT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHECHUS XHMHUYECKHX PpEAKIUHA M PACKPBIBATh HX CYIIHOCTh:
OKHCJIUTENIbHO-BOCCTAHOBUTEBHBIX PEAKIIUN ITOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
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OanaHca 3TUX peakui, peakluii HOHHOTO OOMEeHa MYTEM COCTABIEHHUS UX TMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

M3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHWYECKHX BEIIECTB JJis WLIIOCTPALMH UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K ONpPEAeNEHHOMY KilacCy/TpyIie
COEIMHEHUN, Oagamb UM Ha3zBaHMs Mo cuctematudeckoil Homenknarype (IUPAC) u
npueoOums TPUBHUAIIbHBIE HAa3BAaHUS JUIsl OTAEJBHBIX NpPEICTABUTENEH OpraHMYeCKUX
BEUIECTB  (ITWJIEH, aleTW/IeH, TOJyoJd, TJUUEPUH, ATHICHIJIMKONb, (EeHOI,
dopManpaerus, aueTanbIerui], aleToOH, MypaBbUMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJIEMHOBAs, MNAJIbMUTUHOBAS KHCIOTHI, TJUIUH, ajaHWH, MaJbTO03a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHHUS OMPEEATh BUJ XUMUYECKON CBS3H B OPraHUYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBS3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

chOpPMHUPOBAHHOCTh ~yYMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux Bemects A.M. byriepoBa mis oOBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUINUYHBIX MPEICTABUTENEH Pa3IUYHbIX KJIACCOB OPraHMYECKUX
BEILECTB: AJIKAHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJIKAAUEHOB, AJKMHOB, apOMaTUYECKUX
yIJI€BOJAOPOJIOB, CIUPTOB, AlbJETHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX H
CIIOXKHBIX 3(GUPOB, >KUPOB, HUTPOCOCAUHEHUN U AMUHOB, AMUHOKHUCIOT, OEIJIKOB,
yriIeBOJ0OB (MOHO-, JU- W IMOJUCAXapHUIIOB), WJUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy HUMH  YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XUMHUYECKHX  pPEAKLUNC
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHPOBAHHOCTh YMEHUS TOJTBEPkKAATh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT KPaTHOCTU H
TUIIa KOBAJEHTHOW CBA3M (G- U T-CBS3M), B3aUMHOIO BIIUSHHS aTOMOB M TPYIIIl aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUYECKOE
IpUMEHEHHUE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTD BIIAJCHUS CUCTEMON 3HAaHUHM O €CTECTBEHHO-HAYYHBIX METOAAX
MO3HaHMS — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM H
MBICJIEHHOM) U YMEHUS NPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPAlMU MBICIUTEIbHOM
NEeATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3Yy4YEHUs CBOICTB BEILIECTB U
XUMHUYECKUX PEaKIU;

c()OPMHPOBAHHOCTh YMEHHUM: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUIC
MOHATHUSMU U MIPEACTABICHHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX PEIMETOB JJIs1 O0Jiee
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OCO3HAHHOTO MOHMUMAHUS CYIIHOCTH MATEPUAIBHOTO €JWHCTBA MHUpPA, HCIOJIb30BAaTh
CUCTEMHbIC 3HAHUS MO OPraHUYEeCKON XUMUU sl OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO0 XUMUYECKUM (QopMysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJTUYECTBEHHOU
CTOPOHBI: PACUETHI MO HAXOXICHUIO XUMHUYECKON (POPMYIIbl BEIIECTBA MO M3BECTHHIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLCHUBATHC
MO3UIIMA DKOJIOTUYECKOM O€30MaCHOCTH TMOCECTBUSI OBITOBOM U MPOU3BOACTBEHHOM
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JJISi TPUHATUS TPAMOTHBIX PEIICHUN TpoOJieM B CUTYyalusX,
CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIPHO TUIAHUPOBAaTh W  MPOBOIUTH
XUMUYECKUIN IKCTIEPUMEHT (MOJYyYEHUE U M3YyUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OPraHMYEeCKUX BEUIECTB, PEIICHUE SKCICPUMEHTAJIbHBIX 3aJad MO PaClO3HABAHUIO
OpraHMYecKUX BEHIECTB) C COOJIOJEHUEM TMpaBui Oe3omacHOro oOpalieHus
C BEIIECTBAaMH U JIa0OPATOPHBIM 000pyI0BaHUEM, POPMYIUPOBATH 1IEIb UCCIIEIOBAHUSA,
NPENICTABISATh B pazNuyHOM (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh WU
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTH YMEHUM:

coOJIOIaTh TpaBUIa DKOJOTHYECKH I11€JI€CO00pa3HOro TOBEACHUS B OBITYH
TPYIOBOM [IEATEIIBHOCTH B LEIAX COXPAHEHUS CBOErO 3I0pPOBbS, OKPYXKaloleH
MIPUPOTHOUN Cpeibl U JOCTHIKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHYECKOTO JEWCTBHSI Ha JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEECTB, MOHMMAas cMbIc noka3arens [IJ1K;

aHAM3UPOBATH  I1E€JIECOOOPA3HOCTh MPUMEHEHUS  OPraHUYECKUX  BEIICCTBB
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;

chOpPMHPOBAHHOCTh ~ YMEHHW:  OCYIIECTBISATH  IICJICHANPABIECHHBI  MOUCK
XUMHYECKOW WH(MOpPMAIMU B PAa3IMYHBIX HCTOYHMKAX (HaydyHas W y4eOHO-HaydHas
TuTeparypa, cpeAcTBa maccoBoil MHpopManuu, VHTEpHET W Jpyrue), KpUTHUECKH
AHaIU3UpPO8amMb XUMUYECKYI0 WH(pOpMaIuio, nepepabamovigams €€ U UCNOIb308AMBB
COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1auei.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBaunue
No KomnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTuueckue ocH

OBbI OPraHUYECKOM XUMHUHU

1.1

[Ipenmer opranuueckomn
XUMHUH.

Teopus ctpoeHus
OPraHN4YeCKUX
COeIMHEHUH

A. M. bytnepoBa

13

Hpe):[MeT N 3HAYCHHUC OpFaHquCKOﬁ
XUMUHU, ITPCACTABICHHUC O MHOF006pa3I/II/I
OpPraHUYCCKHUX COGJII/IHGHPlﬁ.

DNEKTPOHHOE CTPOEHUE aToMa yriiepoja:

OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUSI.
BasieHTHBIE BO3BMOKHOCTH aTOMa
yriaepoa. XuMUYECKas CBS3b

B OPraHUYECKUX COEUHEHUSX. TUIIBI
rUOpUIU3aINK aTOMA YIJIepo/a.
MexaHn3MbI 00pa30BaHMs KOBAJICHTHOMN
cBs131 (0OMEHHBIN U TOHOPHO-
aKLenTopHbIN). TUIbI epeKpbIBAHUS
ATOMHBIX OpOUTaNeH: G- U T-CBSA3H.
OnunHapHas, JBOWHAS U TPOiHAs CBS3b.
Croco0bl pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuyeckux BemiecTB. [lonsTue

0 CBOOOJIHOM pajiviKaie, HyKJIeopuie u
AIEKTpOoduIIE.

Teopust cTpoeHUs OPraHUYECKUX

PaCKpBIBaTB CMBICJI U3yYaCMbIX

MOHSATUM (BI)IJICJISITB HX XapaKTCPHBIC
HpI/ISHaKI/I) N IIPUMCHATH 3THU ITOHATHUA

MIpY OMKUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICNbHBIX ()AKTOB U SIBJICHUH.
PackpbiBaTh CMBICIT TTOJIOKECHUN
TEOPUU CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. bytieposa u
MPUMEHSTH UX JJI1 O0BICHCHUS
3aBUCUMOCTH CBOWMCTB BEILIECTB

OT COCTaBa U CTPOCHUS.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB.

Onpenensars BUAbI XUMHYECKON
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coequnennii A.M. bytiiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTYypHAs
TEOPHs] OPTaHUYECKUX COCTUHEHUM.
3Ha4YEHUE TEOPUU CTPOCHHUS
OPraHUYECKUX COCIUHECHUN.
MonekyIsipHbIE U CTPYKTYpPHBIE
dbopmynbl. CTpyKTypHBIE (HOPMYITBI
Pa3JIMYHBIX BUIOB: Pa3BEPHYTAs,
COKpalIEHHAas, CKEJIETHAas.

Nsomepus. Buasl uzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP(HEKTHI B MOJIEKYIaX
OpraHUYECKUX COECTUHECHH.
NHaykTuBHBIN 1 Me30MepHBIN 3 (PEKTHI.
[IpencraBnenue o kinaccuduxkauu
oprannyeckux emiecTs. [lonsaTue

0 (hyHKIIMOHAIBHOM rpymme. I'oMomorus.
I'omomornueckue psaasl. Homenkiatypa
OPraHUYECKUX COCTMHEHU N
(cuctemaTuueckasl U TpUBUAJIbHbBIC
Ha3BaHUA).

OcobeHHOCTH U KI1accuprKaIus
OpraHuyecKux peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUN

B OPTaHUYECKON XUMHH.
JKCNePUMEHTAIbHbIE METOAbI
U3y4YeHHsI BeleCTB U UX MpeBpallleHHi:

CBsI3M (OJIMHApHBIE, KPATHBIC)

B OPTaHUYECKUX COSTMHECHHSIX.
XapakTepru30BaTh POJIb U 3HAYCHUE
OpPraHUYECKOW XUMHUU B PEIICHUH
po0JIeM IKOJIOTUYECKOM, TUIIEBON
0e30MacHOCTH, B Pa3BUTHH
METUITUHBI, CO3/IaHUN HOBBIX
MaTepuasoB, B 00ecriedyeHun
paIMoOHAIBHOTO
TIPUPOJIOTIOTH30BAHHS,
TIOJITBEPKIATH €€ CBA3h C APYTUMHU
HayKaMHU.

Hcnonb3oBaTh MosI€TH
OpraHNUYeCKHX BEIIECTB

JUTSL WIUTFOCTPALIMK UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaOnromates ¥ OnMceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
MIPOBOJIUTH M ONKCHIBATH
71a60paTOPHBIE OMBITHI
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e JleMOHCTpaLu:

— O3HAKOMJIEHHE C o0pa3uaMu
OpPraHUYECKUX BEUIECTB U MaTepUaIaMU
Ha MX OCHOBE;

— OIBITHI 110 MPEBPAILIEHUIO
OpPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBneHue, OOyTIMBAHKUE U TOPEHUE).

e JIaGopaTopHBbIE OMBITHI:

— MOJIEIMPOBAHHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenvHbIE
YTJIEBOAOPOJIBI —
aJIKaHbI, IINKJI0AJIKAHbI

11

Ankanbl. ["'oMonornyeckuii psiji ajJKkaHoB,
obmast hopmysia, HOMEHKIATypa U
u3oMepHsi. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKY
aJKaHOB, SP>-THOPHUAN3ALMSA ATOMHBIX
opOuTanel yriepoja, G-CBs3b.
Kongpopmepor. Duznueckue cBoicTBa
AJITKAHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU

3aMeleHUs, H30MepH3aIluH,
JETUAPUPOBAHHMS, IIUKITH3AIINH,
APOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojae. CrnocoObl
TOJIYYCHUS U IPUMCHCHHUE aJIKaHOB.

BnaneTps n3ydyaeMbIMU XUMUYECKUMHU
MTOHATHUSIMH.

BbISIBIIATE XapakTepHbIE MPU3HAKU
MOHATHUH, YCTAHABIMBATh UX
B3aUMOCBSA3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHS

MIpY OITMCAHUU COCTaBa, CTPOCHUS

Y MIPEBPAIICHUNA OPraHUYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOH,
CKEJICTHOI ) (hOopMyIT yTIIeBOI0POIOB.
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Huxnoankanel. O6mas popmyna,
HOMEHKJIATypa U H30MEPHS.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJbIX (IIUKJIOMPOIIAH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOMCHTAH,
IIUKJIOTEKCaH) MUKI0AIKaHOB. CTIOCOObI
MOJTYYCHUS U TPUMEHEHHUE ITUKJI0ATKAaHOB

2.2

Henpenenvubie
YIJII€BOIOPOBL:
AJIKEHBI, AJIKAJUEHBI,
AJKUHBI

23

AnkeHbl. ['OMOJIOTHYECKUH PsiJT aJTKEHOB,
obmast hopmysia, HOMEHKIATypa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOuUTaeit
yriepona, 6- U m-cBsi3u. CTpYKTypHas U
reomeTpudeckas (yuc-mparc-) U30MepHsL.
PHU3UYECKUE CBOMCTBA AJTKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIIUH
MPUCOEANHEHUS, 3aMELCHUS

B O-II0JIO’KEHUE TIPU JBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUIbHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKIHUK Ha JBOWHYIO CBS3b.

Croco6bl oSTydeHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudpukamms
aJIKaJIUEeHOB (COMPSIKEHHBIE,

VY craHaBnuBaTh NPUHAJIEKHOCTh
BELIECTB K ONPEIEICHHOMY KJaccy
YIIEBOAOPOJIOB MO COCTaBY U
CTPOCHMIO, HAa3bIBATh UX

M0 CUCTEMAaTUYECKOU HOMEHKIIATYype;
MPUBOAUTH TPUBUAIIBHBIC Ha3BAHUS
OTJICNIbHBIX MPE/ICTaBUTEIEH
yII€BOAOPO/IOB.

OrnpenensiTe BUJIBI XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YTJIEBOJIOPOIOB
(KOBaJICHTHAsI HEMOJISIPHAS U
NOJIIpHAs, G- U T-CBS3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
pEeaKMOHHOM CTIOCOOHOCTH
YIIEBOAOPOJIOB OT KPATHOCTHU U THIA
KOBAJICHTHOU CBA3U (G- U T~ CBSI3H),
B3aMMHOTO BJIIUSTHUSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTEH peann3anuu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS
PEAKIIMUH.

XapakTepu30BaTh COCTAB, CTPOCHUE,
NpUMEHEHHEe, PU3NUYECKUEe U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
crocoObl MOJYYEHUS YTIEBOJOPOIOB,
MPUHAJICKAIINX K Pa3TUIHBIM
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U30JINPOBAHHBIC, KYMYIUPOBAHHbLE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB COMPSKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoeuHeHue.
[Tonumepuzanus coOnpsKEHHBIX TUEHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHHUE
aJIKaJUCHOB.

Ankunbl. ['omonoruueckuil psiji aTIKMHOB,
obmast hopmysia, HOMEHKIATypa U
U30MepHUA. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
AJIKUHOB, SP-TUOPUIU3AIUS FTIEKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOICTBA aJIKUHOB.

XUMHYECKUE CBOKMCTBA: PEAKIINU
MPUCOCIUHEHUSI, TUMEPU3ALINU U
TpUMEpU3aLNH1, OKUCIeHUs. KucioTHBIE
CBOIMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pPEAKIINU
Ha TPOMHYIO CBSI3b.

CnocoObI MOJTYYICHUS U IPUMEHCHHE
AJIKMHOB

2.3

ApomMaTtuyeckue
YTJIEBOJIOPO/IbI (ApEHBI)

11

ApOMaTHYECKUE YIIIEBOAOPOIBL.
["oMonorudeckuii psix apeHoB, o01as
dbopMya, HOMEHKIIATypa U H30MEPHS.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH301a.

KJIaCcCaM.

BBISBISTE TEHETUYECKYIO CBS3b
MEXAY YTIEBOAOPOIaMH Pa3IUYHBIX
KJIACCOB U MIOATBEPKIATH €€ HATUUNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi

C UCTIOJL30BAaHUEM CTPYKTYPHBIX
dbopmyJT BEIIECTB.

XapakTepu30BaTh UICTOYHUKU
YTJIEBOJIOPOJTHOTO CBIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, YTrojhb), CIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPU ATOM
MPOTYKTOB.

Hcnonb3oBaTh 001I€HAYYHBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITETHHOM
IUTAHUPOBAHUU, TIPOBEJICHUU U
OMHCAaHUU XUMUYECKOTO
DKCIIEpUMEHTA (J1abopaToOpHbIE
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1ab0OpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBaHUS, & TAKXKE
MpaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBHUU C UHCTPYKIUSIMU

25




IIpasuno apomamuynocmu, npumepsl
apoMamudeckux coOeOUHeHUl.
Pu3nUeCcKue CBOMCTBA APEHOB.
XUMHUUeCcKre CBOMcTBa OCH30JI1a U €ro
TOMOJIOTOB: PEAKITUN 3aMEIIICHHSI

B O€H30JIbHOM KOJIBIIC U YIJICBOAOPOAHOM

paaukale, peakiuu MpUucoeIMHEHUS,
OKHCJICHHE TOMOJIOTOB OeH301a.
Peaxyuu snexmpogunvroco 3amewsenus.
[IpencraBnenne 00 OpUEHTUPYIOIIEM
JEWCTBUM 3aMECTUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ANKUIBHBIX
paanKaIoB, KAPOOKCUITHHOM,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIII,
aTOMOB T'aJIOT€HOB.

OCc0OEHHOCTH XMMUYECKUX CBOMCTB
ctupona. [lonumepusanus cTupona.
CriocoObl OSTy4eHUs U IPUMEHEHUE
apoOMaTHUYECKUX YTIE€BOJOPOI0B

2.4

[IpupoaHbIe ICTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Mpupoxansiii ra3. [lomyTHbie HEDTAHBIC
ra3el. HegTh 1 €€ mpoucxoxaeHue.
KaMeHHBIN yroiap ¥ IpOAYKTHI €r0
nepepadoTKu.

Croco6s1 epepaboTKu HeTH:
NEPEroHKa, KPEKUHT (TEPMUUYECKUH,

KAaTaJIMTUYECKUM ), pUPOPMUHT, TUPOITH3.

[IponyxkTel nepepaboOTKH HEPTH,

BBITIOJIHEHUS J1a00OPATOPHBIX OMBITOB
U IPAKTUYECKUX padboT

IO MOJYYEHUIO U U3YUYEHHUIO
OpraHWYECKHUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINX
peakuuii U AenaTh BHIBOABI HA UX
OCHOBE.

[TpoBOUTH BBIYMCICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XUMUUYECKON peakuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o Macce (00bemMy) ITPOTYKTOB
CrOpaHus.

CaMoCTOATENBbHO MIIIaHUPOBATh U
OCYLIECTBIIATH CBOIO
[IO3HABATEIBHYIO JAECSATENBHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYIIIOBOM Y4eOHOU 1€ TEIbHOCTH
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UX IPUMEHEHUE B IPOMBIIIIICHHOCTH

U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMIHBIMU
KJIacCaMU YTJI€BOJIOPOI0B

2.5

["anorennpoun3BoaHbIE
YIJI€BOJIOPOJIOB

DIIEKTPOHHOE CTPOCHUE
rajoreHOMPOU3BOIHBIX YTIIE€BOAOPOIOB.
Peakiuu 3aMelnienus rajoretHa

Ha TUJIPOKCHUI, HUTPOTPYIIILY,
UAHOTPYIITY, AMUHOTPYIIITY.

JlericTBUE HA TaJOTEHIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOT'O PacTBOpa
menouyn. BzanmoelicTeue
JIMTAJIOTCHAJIKAHOB ¢ MAarHueM U [IUHKOM.
[ToHsiTHE O METANIOOPTraHUYECKUX
coennHenuax. Mcnonp3oBanue
raJIOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHUHTE3€E.

JKCnepUMEHTAIbHbIE METO/bI
U3y4YEeHHUS BeLeCTB M UX MpeBpPallleHU:
e JleMOHCTpanuu:

— JeMOHCTpaIus (PU3nIeCKuX CBOUCTB
YTII€BOJIOPOJIOB (PACTBOPUMOCTH);

— Kau4eCTBEHHBIC PEAKIIUU
YIJIEBOJIOPOJIOB PA3JIMYHBIX KIACCOB
(oOecrBeunBaHre OPOMHOM WIJIM MO THOM
BOJIbI, PaCTBOpA MepMaHTaHaTa Kajus,
B3aHMMOJICHCTBHE allcTHJICHA
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C aMMHA4YHBIM PaCTBOPOM OKCHJA
cepebpa);

— o0pas3lpl miacTMace, KayaykoB U
PE3UHBI;

— xosutekunu «Hedtb» u «Yromby;

— BugeopparMeHT «Bynkanuzamus
PE3UHBI.

e JlaGopaTopHbIE OMBITHI:

— O3HaKOMJIEHHE C o0pa3laMu
IJ1aCTMAacC, KayuyyKOB U PE3UHBIL;

— MOJEIUPOBAHUE MOJIEKYJI
YTJI€BOJIOPOIOB U
raJIOr€HONPOU3BOIHBIX;

— IIOJIyYEHHE METaHa U U3YYEHUE ETO
CBOMCTB,;

— TMOJyYEHHUE alleTHIICHA U U3yYEHHE €T0
CBOWCTB.

o [IpakTHueckue pabOThI:

Ne 1. [lonyuenue 3TuiIeHa U U3y4YEHUE
€r0 CBOMCTB.

e PacuérHble 3a1a4u:

— OIpEIENICHUE MOJIEKYIJISIPHON
(hopMyITBI OPraHNYECKOTO BEIIECTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIILIUX B €70 COCTAB;




— HaXO0XJACHHE MOJEKYJIAPHON (POPMYIIbI
OpraHUYeCKOro COCAUHEHUS 110 Macce
(00beMyY) IPOYKTOB CrOPaHHUS;

pacu€Thl 110 YPAaBHEHUIO XUMHUYECKON
peakuuu

Pa3nen 3. Kuciopoacoaep:kanue oprannyeckue coeJuHeHn s

3.1

Cnouptel. @eHon

20

[IpenenbHbIE OJHOATOMHBIE CITUPTHI.
Crtpoenue MoJekyn (Ha mpumepe
METaHoJI1a U 3TaHoja). ['oMoJIornuecKuit
psn, oburast hopmysia, U3oMepus,
HOMEHKJIaTypa U KJaccuduKaius
cupToB. PU3NUYECKHE CBOMCTBA
crupToB. BogopoaHas CBSI3b.
XUMHYECKUE CBOKMCTBA: PEAKIINU
3aMeIleHUs, JEeTUIpaTaliu, OKUCICHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHUYECKUMH KUCIOTaMH.
KauecTBeHHas peakiusi Ha OJJHOATOMHBIE
crupThl. DU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CriocoObl MOTyYeHus U
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTrie 3¢pupbl, HOMEHKIIATYpa U
uzomepusi. OCOOEHHOCTH (PUBHUECKHUX U
XUMHUYECKUX CBOMCTB.

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSATUHN (BBIJESATh UX XapaKTEPHbIE
MPU3HAKW ) U IPUMECHSITH 3TH MOHSITHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIIECTB, IS OOBSICHEHUS
OTJICNbHBIX ()aKTOB U SIBJICHUH.
Hcrnons30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUSI
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH)
hopMyJT KHCTIOPOICOASPIKAIIIIX
OpraHWYECKHUX BEIICCTB.
VYcranaBnuBaTh NPUHAIICKHOCTD
KHCJIOPOJ0COAEPKAIITHIX
OPTraHUYECKHUX BEIIECCTB

K OIPEICIICHHOMY KJIacCy IO COCTaBy
1 CTPOEHMIO, Ha3bIBaTh UX

M0 CUCTEeMaTUYeCKON HOMEHKJIIAType;
MIPUBOJINTH TPUBHUATIbHBIC HA3BAHUS
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MHOTO0AaTOMHBIE CITUPTHI: STUICHTIUKOIH
U TiutepuH. U3nvecKkue u XUMHUSCKHE
CBOMCTBA: pEAKIMH 3aMEIICHUS,
B3aMMOJICCTBUE C OPTraHUYECKUMU U
HEOPTraHUYECKUMU KHCIIOTaMH,
KauyeCTBEHHAs PEaKIIHs

Ha MHOTOQTOMHBIC CTTHPTHI.
PU3MUOTOTNYECKOE IENCTBUE

Ha opraHu3M denoBeka. CriocoObl
MIOJIYYCHHSI ¥ IPUMCHCHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHue MOJIEKYJIIbI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYTIIBI U
OeH3onbHOTO siapa. Dusnueckue
cBoiicTBa deHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHoIa.
KauectBennnie peakiuu Ha HEHOM.
Tokcuunocts henona. CrocoOs
MOJIY4EeHUSI U TIpUMEHEeHne (eHoma.
denonpopmanbaeruaHas cMoiia

3.2

Kap6onunpHeie
COETUHEHHUS:
abJICTUIBI U KETOHBI.

KapOoHOBbIE KUCTOTHI.

CrnosxxHbie 2QupHIL.
Kupst

26

KapOoHuIbHBIE COETMHEHUS: allb/ICTUIbI
Y KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHUIILHOM TPYTIIHL.
["'omonoruueckue psiibl aabAErua0B U
KETOHOB, 001I1ast opMyIia, U30MEpHs

Y HOMEHKJIaTypa. Pu3ndeckrue CBOMCTBA
aJbJAECTUI0OB U KETOHOB.

OTJIENIbHBIX MPEeICTaBUTENCH
KUCIIOPOACOEPKAIMUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHUE, PU3NUECKHUE U
XUMHUYECKUE CBOMCTBA, BAXKHCHIIINEC
CIIOCOOBI MOJTYYECHUS TIPEICTaBUTECH
Pa3IMYHBIX KJIACCOB
KHCJIOPOJICOJEPKAIINX COSTMHEHU;
BBISIBJIITH TCHETUYECKYIO CBSI3b
MEXTy HUIMU U TIOATBEPKIATh €€
HaJU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pPEaKIMi C UCIIOIB30BAHUEM
CTPYKTYPHBIX (DOPMYJT BEIIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
IpUMepax XapakTep 3aBUCUMOCTH
pPEeaKIMOHHOM CITIOCOOHOCTH
KHCJIOPOJICOAEPKAIINX
OpraHWYECKHUX BEILIECTB

0T (PYHKIIMOHATBHBIX TPYTII

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSI AaTOMOB U TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKk:Ke

OT OCOOEHHOCTH pean3aluu
Pa3IUYHBIX MEXaHU3MOB MTPOTEKAHUS
pEaKIIMH.

OnuchiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKUE CBOKWCTBA aJIbIETUIOB U
KETOHOB (pEaKIuu MPUCOSTUHEHNS ).
IIpeocmaenenue o mexanuzme peaxkyuil
HYK1e0UIbHO20 NPUCOEOUHEHUSL.
OkwucieHue aabJAeruaoB, KAYeCTBEHHBIC
peakiuu anbaeruaoB. Crocoos
MOJIYYEHUS U IPUMEHEHUE aJIbJACTHI0B U
KETOHOB.

OIHOOCHOBHBIE MpEIeTbHbBIE
KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
N3omepus n HomeHknatypa. duznueckue
CBOICTBA, BOJIOPOJIHBIE CBSI3H.
XHUMHUYECKHE CBOWCTBA: KUCIOTHbIE
CBOICTBA, peakius dTepuPpuKalni,
pEeaKIuy C Y4aCTHEM YTIIEBOJOPOIHOTO
paaukana.

[ToHsiTHE O TPOU3BOJHBIX KAPOOHOBBIX
KHUCIIOT: CJIOXKHBIC dPUPBI, AHeUOPUObL,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIDL.
Oco0eHHOCTH CBOWMCTB MYPaBbUHOM
KHUCIIOTHI.

Mmuoroo0pasue kKapOOHOBBIX KHUCTIOT.
Oco0EeHHOCTH CBOWCTB HETIPEJCTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCJIOT,
TUAPOKCUKAPOOHOBBIX KHIIOT.

CTPOCHHE U MPUMEHEHHUE KUPOB U
YIJIEBOAOB, XapaKTEPU30BaTh UX
3HAYCHUE JIJIS KUZHEACATEILHOCTH
OpPraHU3MOB.

Oco3HaBaTh ONACHOCTH BO3/ICHCTBHUS
Ha )KUBBIC OPTaHU3MBI OMIPEACICHHBIX
KHCIIOPOACOAEPKAIUX
OpraHUYECKHUX BEIIECTB U MOACHIThH
Ha MpUMepax CrocoObl YMEHBITICHHUS
U TIPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa.
Hcnonb3oBaThk 001I€HAYYHbBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITEIbHOM
TUTAaHUPOBAHUU, TIPOBEJICHUU U
OMHMCAHUU XUMUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CnenoBath mpaBuiiaM 0€30MacHOM
paboThl B TabopaTopun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHUSA, a TAKKE
MpaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJIHEHUS TA0OPATOPHBIX ONBITOB
U MIPAKTUYECKUX padoT

O MOJYYECHUIO U U3YUYEHUIO
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[IpencraButenu BeICIINX KaPOOHOBBIX
KHCJIOT: CTEapUHOBAs, MaJIbMUTUHOBAS,
OJIEUHOBAS, IUHONEBAs, TUHOIEHOBAS
KkucaoTbl. CriocoObl MOMyYeHUs U
npUMeHEeHHe KapOOHOBBIX KHCIIOT.
Cnoxusie 2pupsl. ['oMonoruueckuii ps,
obmast hopmyna, U3oMepus u
HOMEHKJIaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKHE CBOMCTBA KUPOB: THAPOIIH3
B KHCJION U IIEJI0YHOM cpenax.
Oco0eHHOCTH CBOMCTB KHPOB,
coJiepKalluX OCTaTKH HEMPEACIbHBIX
KUPHBIX KUCIOT. JKUpHI B IpUpo/ie.
MpbL14 KaKk COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Mololee jaerctsue. [lonamue
0 CUHMEeMUYeCKUX MOIOWUX CPeOCmBax

(CMC)

3.3

VYrieBoasl

16

OO6mas xapakTepUuCTHKa YIIICBOOB.
Knaccudukamnus yrieBoioB (MOHO-, TH-
U TIOJINCAXAPU/IbI).

Monocaxapubl: TIIF0K03a, PpyKTo3a,
prbo03a, ranakTo3a, 1e30KCUpruo03a.
dU3NYECKHUE CBONCTBA M HAXOXKICHUE

B nnpupojie. orocuntes. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepusi Ha npumepe MoaeKyvl

OpPraHWYECKUX BEILIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIEpUMEHTA B (hopMme 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
PEaKIMi U 1eN1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOANTH BBIYHMCICHUS

JUISL OTIPEZICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPABHEHHUIO XUMUYECKOU peaKIun
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €T0 COCTaB,
a TaKXXe Ha OIPEACIICHUE J0JIN
BBIXOJa TIPOAYKTA PEAKIUU

OT TEOPETUYECKHA BO3MOKHOTO.
CaMOCTOSITENIBHO TUIAHUPOBATh U
OCYILECTBJIATH CBOKO
IIO3HABATEJIBHYIO JACSATENBHOCTD;
IPUHUMATh AKTUBHOE y4acTHe

B TPYIIIOBON YICOHOM JIEITCIIBHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, o- u f-
aHomepbl 2NI0KO3bl.

XUMHUYECKHE CBOUCTBA TJIFOKO3bI:

C y4acTHEM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITFOKO3BI.

[IpuMeHeHue TI0KO3bI, €€ 3HAUCHHE

B KU3HEICATEILHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MajibT03a U
nakTo3a. BoccraHaBnuBaromue u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPU/IBI.
I'mpponus caxapossl. Haxoxnenue

B IIPUPO/JIE U IPUMEHEHUE.
[Tonucaxapuasl: Kpaxmain, TJIMKOTEH U
nesuono3a. CTpoeHne MakpoMOJIEKYI
Kpaxmara, TIMKOT€HA U LEJUTI0I03bI.
du3nUeCKUe CBOMCTBA Kpaxmaia U
[EJIJTI0JIO3bl. XMMHUYECKHE CBOMICTBA
Kpaxmara (TUIpOJIn3, KaUeCTBEHHAs
peakius ¢ Hogom). XuMHUYECKue
CBOMCTBA LEJUIIONIO03bI (TUIPOIIN3,
peakuus moixydeHue 3pupon
uesuitono3sl). [lonstue

00 HCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,
alleTaTHBIN IIENK).
JKCNepUMEHTATIbHbIE METOAbI
U3y4YeHHUsI BelleCTB U UX MPeBPalleHnii:
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e JleMOHCTpaLu:
— CBOICTBa CIUPTOB: PACTBOPUMOCTH
B BOJI€, B3aMMO/JICHCTBUE ATAaHOJIA

C HATPpUCM, OKHCJICHUC 3THJIOBOTO CIIMPTA

JTUXPOMATOM Kajusi (BO3MOXKHO
WCIIOJIb30BaHKUE BUIEOMATEPUATIOB);

— KA4eCTBEHHBIE PEAKIIUH aJIbJETUIOB:
C aMMHa4YHBIM PacTBOPOM OKCHJIA
cepebpa u rugporcugom meau(Il);

— XMUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

e JIaGopaTopHbIE OTBITHI:

— peaxkuus TIUIEPUHA C TUAPOKCUIOM
meau(Il);

— OKHCJIEHHE 3THUJIOBOIO CIIUPTA

B QJIBJICTU]] PACKAIICHHOW METHOMN
IIPOBOJIOKOW;

— B3aMMOJIEHCTBHE PACTBOPA IITIOKO3bI
¢ ruapokcuaom meau(Il);

— BSaHMOHeﬁCTBHe Kpaxmaja ¢ HOJ0M.

o [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcieprMeHTaIbHbBIX
3amad o TeMe «CrupThl U PEHOIBIY;
Ne 3. Pemienue skcriepruMeHTaIbHbIX
3amad o Teme «KapOoHOBBIE KHCIIOTHI.
Cnoxubie 3Gupb».

e PacuérHble 3a1a4u:
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— ONpPENECIICHUE MOJIEKYJISIPHOU
dbopMyIbl OPraHUYECKOro BEIIeCTBa

110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €70 COCTaB; IO Macce
(06beMyY) IPOYKTOB CTOPAHMUS;

10 KOJIMYECTBY BEIECTBa (Macce,
00beMy) TPOIYKTOB peaKIuy U/ Wiu
UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTpeJIeJICHUE JIOJIA BBIX0/1a TIPOTYKTa
PEaKIy OT TEOPETUIECKH BO3MOKHOTO

Paznen 4. A3oTcoaep:kamue OpranHnyeckue coeIMHeHNsI

4.1

AMUHBL.
AMUHOKHUCTOTHI. beku

22

AMWHBI — OpraHUYECKUE MPOU3BOIHBIC
ammuaka. Knaccudukanms aMUHOB:
anudaTuiecKue U apoMaTHUYECKUE;
NIePBUYHBIE, BTOPUYHBIC U TPETUUYHBIE.
Crtpoenue Mosekyd, oomas Gpopmyna,
H30MepHsl, HOMEHKJIaTypa U (pU3nIecKue
cBoiicTBa. XMMHUECKOE CBOMCTBA
anupaTHIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKUJIUPOBAHUE, PEAKITUN

C a30TUCTOM KHUCJIOTOM.

Coinm aJIKnIaMMOHMS.

AHWIIMH — IPEICTaBUTEIb aMHHOB
apomaTtuieckoro psga. CTpoeHue
aHnIMHA. B3anMHOE BIMSTHUE TPy

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATHUH (BBIJETATH UX XapAKTEPHBIC
MIPU3HAKW) U IPUMEHSITH 3TH MOHSITHUS
MIpY ONUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICTIbHBIX ()AKTOB M SIBJICHUH.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHOM)
dhopMyI a30TCoIepKAITUX
OpraHUYECKUX BEIIECTB.

OnpenensiTe NpUHAAIEKHOCTD
a30TOCOJIEpKALIUX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0eHHOCTH XUMHYECKHX CBOMCTB
anunrHA. KauecTBeHHBIC peakiuu

Ha aHWJINH.

CnocoObl oJTyuyeHre U NPUMEHEHHE
anudaTUICCKUX aMHUHOB U aHUJIMHA

U3 HUTPOOEH30Ia.

AmuHOKHCITOTEL. HOMeHKIaTypa n
nzomepusi. OTAeNbHbBIC TPEICTABUTEITN
0-aMMHOKHUCJIOT: TJIMIIAH, aJaHuH,
(enunananun, cepu, erymamuHo8ads
Kucioma, asum, yucmeun. Onmuueckas
uzoMepusi AMUHOKUCIOM.

D- u L-amunoxuciomet.

du3nyeckre CBOMCTBA aMHUHOKHCIIOT.
XHUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPTAaHNYECKUX COCTUHCHUH,
peaKkIus TMOJTUKOHSHCAIIHH,
o0pa3oBaHUeE TENITHIHON CBS3H.
buonornueckoe 3HaueHUE aMHUHOKHUCIIOT.
CuHTE3 IIENTHI0B.

benku kak IpUpPOIHBIE TTOJTMMEPHI.
[lepBuuHas, BTOpUYHAS ¥ TPETHYHAS
CTPYKTypa O0elKkoB. XUMHUYECKHE
CBOICTBA OEJIKOB: THIPOJIU3,
JeHATypaIus, KaueCTBEHHBIC PEaKIIUN
Ha OCJIKH.

K OINPEIECICHHOMY KJIacCy MO COCTaBy
Y CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIATYPE;
MPUBOJINTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEeHeHue, GU3NIeCKUue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MPECTaBUTENCH a30TCOIePIKALINX
COCIMHEHUM.

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSACHATh HA IPUMEPAX 3HAUYCHUE
OCJIKOB JIJIs1 OpTaHK3Ma YeJIOBeKa.
[IpoBOAUTH BBEIYUCIICHUS

JUTS OTIPENICIICHUS] MOJICKYJISIPHOU
(bopMyJIbI OpraHUYECKOTO BEIIEeCTBA
110 MaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIMX B €TI0 COCTaB,
a TaK)K€ MO0 YPABHEHUSIM XUMHYECKHX
PEAKIIMUH.

Hcnons3oBaTh OOLIEHAYYHbBIE
METOAbI MO3HAHMS

MIPUA CaMOCTOSITEIIbHOM
TJTAHUPOBAHUM, IPOBEICHUM U
OINMMCAHUU XUMUYECKOTO
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llonamue 06 azomcodeporcaujux
2emepoyuUKIUYecKuUx cOeOUHeHUsX.
Tlupumuounoswvie u nypunogwie
ocHosanus. Hyxkneunosvie Kuciomui:
cocmas, cmpoenue u buosocuyecKoe
DOIb.

JKCNepUMEHTAIbHbIE METO/bI
U3yYeHHsI BelIeCTB U UX MPeBPALlIeHUIA:
e JleMOHCTpaLuu:

— pacTBOpeHHE OEIKOB B BOJIE;

— JieHaTypalus 0eJIKOB IPU HAIPEBAHUH,
— I[BETHBIEC pEaKlUu OEJIKOB.

o [IpakTuueckue paboOTHI:

No 4. PenieHue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «A30TcoaepKalie
OpraHUYECKUE COCTUHEHUS;

Ne 5 Pemrenue skcnepuMeHTaIbHbBIX
3aaa4 1o teMe «Pacno3HaBaHue
OPraHUYECKUX COCTUHEHHU .

e PacuérHble 3a1a4u:

— OIpEIEIICHUE MOJIEKYJISIPHON
(hopMyITBI OPraHNYECKOTO BEIIECTBA

II0 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIHUX B €r0 COCTAB; 110 Macce
(o0BemMy) MPOTYKTOB CrOpaHUs;

0 KOJIMYECTBY BellleCTBa (Macce,

AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CaMoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBJIATH CBOIO
MTO3HABATENBHYIO IEATEIBHOCTD;
OPUHUMATh aKTUBHOE y4acTUe

B IPyNMOBON y4eOHOH 1eATeTbHOCTH
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00bEeMYy) IPOTYKTOB PEaKIIUU

W/WTH KCXOTHBIX BEIICCTB;

— peueHue pacu€THBIX 3a1a4

Ha OTpeJIeJICHNE IO BbIX0/1a TIPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3ZMOKHOTO

Pa3nen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUsI

5.1

BBICOKOMOJICKYJISIPHBIC
COCAMHCHMUA

16

OCHOBHbBIE MTOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX COSTUHECHU:
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJTUMEPU3AIN, CPETHSS
MoJieKyisipHas Macca. OCHOBHBIE METOTbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MOJUMEpHU3ALUs U
noJiKoHaeHcaus. [Ipeocmasnenue

0 cmepeopezyapHoCcmu u
HAOMOIeKyIAPHOU CIMPYKmMype
HOIUMEPO8B, 3ABUCUMOCHIL CBOUCE
HOIUMEPOS OM UX MOTEKYIAPHO20 U
HAOMONEKYNISIPHO20 CMPOCHUSL.
[Tonumepnsie matepuaisl. [Limactmaccsl
(MOJMMATUIIEH, TONUIPOIHIIEH,
MOJIMBUHUIIXJIOPU, TTOJIUCTHPOII,
MOJIMMETUIIMETAKPUIIAT, TOJIUKApOOHATHI,
nonvdTUICHTepedTanar). Y Tunusanus u
nepepaboTKa IIacTUKA.

DJIaCTOMEPHI: HATYPaJIbHbIN,

Bnaners udyuyaeMbpIMi XUMHUYECKUMHU
MOHSTUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TTOHATUN U IPUMEHSTh
9T TIOHATHUS MPU ONTMCAHUH COCTaBa
U CTPOCHUS BHICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTsl OOBSICHEHUS OTJEIBHBIX (PAKTOB
U SIBJICHUM.

Hcrnonbs30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX ()OPMYJT BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUHN PEAKLUN MOJTMMEPU3ALUN
U TIOJIMKOHAEHCALIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE CBOMCTBA U TPUMEHEHHE
Kay4yKOB, HanboJee
pacrpocTpaHEHHBIX BUIOB MJIACTMACC
Y BOJIOKOH.

Hcnonp3oBaTh 001IEHAYYHBIE
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CUHTETHYECKHUE KayudyKH (OyTaaueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MTPEHOBLIN) U
CUIIMKOHBI. Pe3una.

Bonoxkna: HaTypasnbHble (1IepCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH | JIaBCaH).

Ilonumepuvl cneyuanvbho2o Ha3Ha4eHus
(megnion, Kesnap, 31eKMpoOnposoosUue
noaumepbwl, buopasiazaembvie noauUMepbl).
JKCcnepuMeHTATbHbIE METOIbI
U3y4YeHHUsI BelIeCTB U UX MpeBPalleHHI:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMacC, Kay4yKoOB.

o [IpakTHueckue pabOTHI:

Ne 8. Pemiennie skcniepuMeHTaIbHBIX
3aaa4 1o teMe «Pacro3HaBaHue
IJ1aCTMACC U BOJIOKOH»

METO/Ibl TIO3HAHUS

IIPU CAMOCTOSATEILHOM
IUTAHUPOBAHUH, TIPOBEJICHUU U
OMHUCAHUU XUMHUYECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TIPAKTUYECKUE PabOTHI)

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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