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1. [ll1anupyemble pe3yabTaThl OCBOCHUSA Y4€OHOI0 MpeaMeTa

IIpenmeTHbIE pe3yJbTaThI:

Oobyuarowuiica nayuumces:

B cdepe nmoznaBaTenbHOM NEATEILHOCTH:

— MOHMMATh: BaXKHEHMIINME XMUMHYECKHUE TOHSATHS: BEUIECTBO, XUMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJ1a, OTHOCUTEIIbHBIC aTOMHAsl M MOJICKYJISIpHAs MAacChl, MOH, aJUIOTPOTHSI, U30TOIIHI,
XUMHYECKasl CBS3b, AJIEKTPOOTPHUIATEIBHOCTh, BaJCHTHOCTb, CTENEHb OKUCICHHS, MOJb,
MOJISIpPHAsE Macca, MOJSIPHBIM 00BEM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHMSI, PACTBOPBI, O3JEKTPOJIUT M HEINEKTPOJIUT, IIJICKTPOJUTHYECKAs] JAUCCOIHMAIINS,
OKHUCIIUTENIh ¥ BOCCTAHOBUTEIh, OKUCIIEHUE U BOCCTAHOBJICHHE, TEIUIOBOM A(PPEKT peakium,
CKOPOCTb XMMHYECKON peaklUy, KaTallu3, XMMHUYECKOEe PaBHOBECHE, YIJIEPOJHBIM CKEJeT,
(GyHKIIMOHATBHAS TPYIa, U30MEPUS, TOMOJIOTHS; OCHOBHBIC 3aKOHBI XMMHH: COXPAHCHUS
Macchl BEILIECTB, MOCTOSIHCTBA COCTaBa, MEPUOJUYECKUI 3aKOH; OCHOBHBIE TEOPUU XUMHHU:
XUMHYECKON  CBSI3M,  DJIEKTPOJUTHYECKOH  JTUCCOIMAIMHN, CTPOCHHS  OPTaHHMYECKUX
COEMHEHHI; Ba)KHEWIINE BEIIECTBA U MaTEpHUajbl: OCHOBHbIE METAJLIbl U CIUIABBI; CEpHas,
COJISTHAsI, a30THASI U YKCYCHAs KUCJIOTHI, IIETI0YH, aMMUAK, MUHEPAJIbHBIC YI00OpEHMsI, METaH,
STHJIEH, alleTHJIeH, OCH30J1, 3TaHOJ, XKHUPbI, MbLIa, TJTI0K03a, caxapo3a, KpaxMmal, KJIeT4yarka,
OeNKH, UCKYCCTBCHHBIE M CHHTETUYECKHE BOJIOKHA, KAYyIyKH, TIACTMACCHI

— Ha3bIBaTh U3yYCHHBIC BEIIECTBA 110 «TPUBHAIBHONY MM MEKIYHAPOHOW HOMEHKIIATYPE;

— ONpEeNeNATh: MPUHAJIKHOCTD BEIIECTB K PA3IMYHBIM KJIACCaM OPraHUYEeCKUX COeIMHEHU;

— XapaKTepU30BaTh: BEIIECTBA OCHOBHBIX KIACCOB OPTraHMYECKHX COCIUHEHHH; CTPOCHHE U
XUMHYECKHE CBOMCTBA M3yYSCHHBIX OPTAaHUICCKUX COCTMHEHUH.

Oobyuarouguiica noyuum 603M0HCHOCMb HAYUUMBCA:

B cdepe nmoznaBaTenbHOM NEATETLHOCTH:

— OOBACHATH: 3aBUCUMOCTb CBOICTB BEIIECTB OT WX COCTaBa U CTPOCHUS; NPUPOILY
KOBAJIEHTHOM CBSI3H.

— BBITIOJTHATH XUMHUYCCKUH SKCTICPUMEHT 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIICCTB;

— ONpeJesieHUs] BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUI B Pa3IMUHBIX YCIOBUAX
U OIICHKH UX MOCJICICTBHIL;

— DKOJIOTHYECKH TPAMOTHOTO MOBEICHUS B OKPYKAOIILH cpee;

B [IEHHOCTHO-OPHUEHTAIMOHHO cepe:

— aHaMM3UpPOBaTh H OICHUBATH TMOCIEACTBHS JUIS OKPYXAIOIIeH Cpeabl OBITOBOW U
MIPOM3BOJICTBEHHON NIEATEIBHOCTH YEJIOBEKa, CBA3aHHOM C MPOW3BOJCTBOM M IepepaboTKOiM
BOKHEHIIINX XUMUYIECKUX MPOTYKTOB;

B TPYAOBOH cdepe:

— MPOBOJUTh XMUMHUYECKUN HKCIIEPUMEHT;

— B cdepe 310poBOro o0pasa KU3IHH:

— co0roaTh nMpaBmiia 0€30MacHOTO OOpAIIeHUs C BEIECTBAMH, MaTepUaliaMid M XUMHUYECKUMU
MpolleccaMy; OKa3blBaTh IEPBYIO MOMOIIb MMPU OTPABICHHSX, 0)KOTaX U JPYTUX TPaBMax,
CBSI3aHHBIX C BEIICCTBAMH U JTA0OPATOPHBIM 000PYIOBAHHUEM.

MeTanpeameTHble pe3yJabTaThl:

Ilo3nasamenshuie:

— YMEHHE OIHCHIBATH JAEMOHCTPAIMOHHBIE U CAMOCTOSITEIIBHO MPOBEJIEHHBIEC SKCIIEPUMEHTHI,
WCIOJB3YS AJIs 3TOTO €CTECTBEHHBIN (PYCCKHIA, POJTHOM) S3bIK U SI3bIK XUMUU;

— yMeHHe Ki1accu(UIMpPOBaTh XUMUYECKHE DJIEMEHTHI, IPOCThIC U CIOXKHBIC BEIIECTBA, B TOM
YHUCJIE U OPTAaHUYECKHUE COCTUHEHUS, XUMUIECKHE PEAKIIUU 110 Pa3HbIM OCHOBAHHUSIM;

— yMEHHE XapaKTepu30BaTh HU3YUYECHHbIE KJIAcChl HEOPraHMYeCKUX U  OpPraHHYeCKUxX
COCIMHEHHM, XUMUYECKHE PEaKIINH;



TOTOBHOCTb TPOBOANUTh XMMHUYECKHH SKCIIEPUMEHT, HaONI0JaTh 3a €ro IMpOoTeKaHHEM,
(UKCUPOBATH PE3yJIbTAThl CAMOCTOSATEIIEHOTO M JEMOHCTPUPYEMOTO IKCIIEPUMEHTA U JeNaTh
BBIBOJIBI;

yMeHue (QOpMyIHpPOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, IPOrHO3UPOBATh CBOICTBa
HEN3YUYEHHBIX BEIIECTB M0 aHAJOTUU CO CBOMCTBAMHU N3YUYEHHBIX;

MOUCK MCTOYHUKOB XMMHUYECKOH HMH(pOpMalUH, MOJydyeHHe HeoOXoquMol MHpopmanuu, ee
aHaJIN3, U3TOTOBJIEHNE XUMHYECKOTO HHPOPMALIMOHHOTO MPOAYKTA M €ro MPEe3eHTALS;
BJIaJICHHE O00s3aTelbHBIMU CIPAaBOYHBIMM Marepuanamu: [lepuonumueckoir cucremoit
xumudeckux odaemMeHToB JI. M. MeHneneeBa, yCTaHOBJICHHE 3aBUCHMOCTH CBOWMCTB H
MIPUMEHEHNSI BaXHEHIINX OPraHUYECKUX COCJUHEHUN OT UX XMMHUYECKOTO CTPOEHHsS, B TOM
qucie U 00YCIIOBIEHHBIX XapaKTepOM 3TOr0 CTPOEHUs (IpeAebHBIM MU HENpeAeabHbIM) U
HanuuueM QyHKIIMOHATIBHBIX TPYIIIL;

MOJIETTUPOBAHUE MOJIEKYJI BaKHEUIINX HEOPraHMYECKUX U OPTaHUYECKUX BEILECTB;
[IOHUMAHUE XUMHUYECKON KapTHHBI MHpPAa KaK HEOTBEMIIEMOM YacCTH LEJIOCTHOM HAay4YHOU
KapTHUHBI MUDA.

meuynukamusnbte:

CaMOCTOSITENTLHO OPraHW30BbIBATh Y4eOHOE B3aMMOJCHCTBHE B rpymie (ONpeneisTh oOuue
LIeJIH, PacTIpeIeTIsATh POJIH, JOTOBAPUBATEHCS APYT C APYTOM U T.J1.).

Pezynamuenuvie:

CaMOCTOSATENIbHO OOHApYXMBaTh U (HOPMYJIUPOBATh YUEOHYIO TPOOJIEMy, OMPEAEATh Ieb
y4eOHOU JAesITeNbHOCTH;

BbIJIBUT'aTb BCPCHUU PCHICHUSA HpO6JIeMBI, OCO3HABaTh KOHEYHLIN pE3yibTar, BBI6I/IpaTI> u3
MIPEJUIOKEHHBIX U UCKATh CAMOCTOSITEIIEHO CPECTBA JOCTHIKCHHS LIEIIH;

COCTaBIATH (MHIUBUAYATHHO WIIH B TPYIIIE) IJIaH PEIICHUs TPOOIEMBI;

paboTas 1o IUIaHy, CBEpSATh CBOM JECUCTBUS C LIENBIO U, TP HEOOXOJUMOCTH, UCIIPABIATH
OIIMOKH CAaMOCTOSITEIILHO;

B JHMAlOT€ C YYHUTEIEeM COBEpIICHCTBOBATH CaMOCTOSTENLHO BBIPAOOTAaHHBIE KPHUTEPUHU
OIICHKH.

JINYHOCTHBIE pPe3yJIbTAThI:

(dbopMUpOBaHHE YYyBCTBAa TOPJOCTH 32 POCCHMCKYI0 XUMHYECKYI0 HayKy; (opMupoBaHHE
LIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS XUMHH
KaK HayKd ¥ OOIIECTBEHHOW MPAKTHKH, a TAKKE COIMAIBLHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JTYXOBHOMY MHOTOOOpa3UI0 COBPEMEHHOTO MUPA;

(dbopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHMS K YUYEHHUIO, TOTOBHOCTH M CIHOCOOHOCTH K
CaMOpPa3BUTUIO M CaMOOOpPa30BaHMIO HAa OCHOBE MOTHMBALMM K OOYYEHHIO M MO3HAHHUIO,
BBIOOPY Oyaymieit mpodeccuu; ¢GopMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B
00pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-MCCIEeI0BaTEIbCKONW, TBOPUYECKOW U
JIPYTUX BUAAX JAEATENbHOCTH;

(dhopMHupOBaHME IMEHHOCTH 3J0pPOBOTO M 0€30mMacHOro olpa3a XW3HH, YCBOCHHE IPABUII
WHAWBHUAYAJIbHOI'0O U KOJIJICKTUBHOI'O 0e30MmacHoro IIOBCJACHUS B ‘-IpCSBBI‘-IﬁﬁHLIX CUTyaluiXx,
YIPOXKAKOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

(dbopMupOBaHUE MO3HABATEIBHON M MH(POPMAIMOHHOW KYJIbTYpBl, B TOM YHCJIE pa3BUTHE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YeOHBIMH TOCOOMSMM, KHHTaMH, JOCTYITHBIMHU
WHCTPYMEHTaMH U  TEXHHYECKMMHU  CpEICTBAaMH  HMH(OPMAIIMOHHBIX  TEXHOJIOTHUH;
(hopMHpOBaHKE OCHOB HKOJIOTUYECKOTO0 CO3HAHMSI HA OCHOBE NMPU3HAHUS LIEHHOCTH >KU3HH BO
Bcex e NPOABJICHUAX U HGOGXOI[I/IMOCTI/I OTBCTCTBCHHOI'O, 6epe>KH0r0 OTHOIICHUA K
OKpY’Karollen cpene.



Ilnanupyemble pe3yJbTaThl 0CBOCHHS] BHYTPHIIPeIMETHOI0 MOIYJIf:

OOyuaromuiicss HAYYUTCH:

— MPOBOJUTH CAMOCTOSITENIbHBIA TOWUCK XHUMHUYECKOW HMHQOpPMAIMH C HUCIHOJIb30BAaHUEM
Pa3NUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUW, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypco MHTepHeTa);

— HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHM s 00paOOoTKM M mepeaayd XUMHUYECKOH
nH(popManun

— WCIIONIb30BaTh MPHOOpETEHHbIE 3HAHHUA W YMEHHUS B MPAKTUYECKOW JEATEIBHOCTH H
MIOBCETHEBHOM JKM3HU Ui OOBSCHEHUS! XMMHUYECKHX SIBICHUH, MPOUCXOSIIUX B MPUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

Oobyuarowuiica noayuum 603MOMCHOCHb HAYYUMbCA:

— WITIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHUE WM DBOJIOIMIO OPraHUYECKON XMMHU KaK HAyKH
Ha pa3IMYHBIX HCTOPUUYECKHUX ATAIaxX ee pa3BUTHS;

— WCITOJNIb30BaTh METOJbl HAYYHOTO TIO3HAHUS TPHU BBHIIIOJHEHWH TIPOCKTOB M y4eOHO-
WCCIIEIOBATENbCKUX 3a7lau MO HM3YYCHHIO CBOMCTB, CIIOCOOOB MOJyUEHHUS U pacro3HaBaHUS
OpPTraHUYECKUX BEIIECTB.



2. Conepxanne y4eOHOIr0 npeaMeTa 1 BHYTPHUIIPEIMETHOT0 MOYJIsI

1. BBenenue

[Ipenmer oprannveckoit xumun. OCOOEHHOCTH CTPOEHUS M CBOMCTB OPraHNYECKUX COSIUHEHHM.
3HayeHue U poJib OPraHMYECKOW XMMHM B CUCTEME €CTECTBEHHBIX HAyK B JKU3HHU OOLIECTBA.
KpaTkuii ouepk ucTopun pa3BUTHS OPraHUUYECKON XUMUHU.

Tema 1 Teopusi cTpoeHUsi OPraHNYeCKUX COeIMHEHHUI

OcHOBHBIE MMOJOKEHUA Teopun cTpoeHus A.M. byrtnepona. [Ipeanocsuiku co3qaHusi TEOPHUHU.
XUMHUYECKOE CTPOSHUE M CBOMCTBA OPraHUYECKUX BelIecTB. MI3omepus Ha mpumepe OyTaHa.
JeMmoHcTpanuu. Mojaenn MoJIeKyJl TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCTUHEHUH.

Tema 2 YrieBogopoabl U X NPUPOAHbIE HCTOYHUKH.

Anxanel. ['oMonornueckuit psg u obmas hopmyna ankaHoB. CTpoeHHE MOJEKYJbl METaHa U
IpYrux ankaHoB. M3omepus u HOMeHKIaTypa ankaHoB. Dusnyeckne U XMMHYECKHE CBOWCTBA
QJIKAHOB: pEaKlUMMU 3aMEUICHUs, TOPEHUE AJIKAHOB B pPAa3JIMYHBIX YCIOBHSX, TEPMHUYECKOE
pa3JIoKEeHHE aJKaHOB, U30oMepu3alus ankaHoB.[[pumeHnenne ankaHoBAJIKeHbI. ['oMoornyeckui
psn u obmas gopmyna ankeHoB. CTpoeHHE MOJIEKYJBl ATHIICHA U APYTUX alKeHOB. M3omepus
aJIKEHOB: CTPYKTypHasi U MpocTpaHcTBeHHas. HomeHkiiaTtypa u usndeckue cBOMCTBa aJKEHOB.
[TonmyuyeHue STUIEHOBBIX YTIEBOAOPOJOB M3 AJIKAHOB, TaJIOT€HAJIKAHOB, COUPTOB. Peakiuu
MpUCOeANHEHUs (THIPUpPOBAaHUE, TUAPOTaJOreHUPOBAaHUE, TaJOr€HUPOBAHHUE, THApATALINS).
[IpumeHeHre allkeHOB Ha OCHOBE MX CBOWCTB AJIKMHBI. ['oMonornueckuil psj ankuHoB. OO0rias
dbopmyna. CtpoeHue mMosekyinbl anerwieHa.Mzomepus ankuHoB. HoMeHkaTypa alneTuaeHOBBIX
yraeBogopoaoB. llomydyeHue ankWHOB: METaHOBBIM W KapOWAHBIM crocoObl. Pusmueckue
CBOMCTBA  aNKMHOB. Peakuum  nOpHUCOEOUHEHUs:  TajJOr€HUPOBaHUE,  T'MIAPUPOBAHUE,
TUJIporaJIoreHupoBanue, ruaparauus (peakuuss Kydeposa). IlpumeHeHue ankuHoB. JIueHsI.
CtpoeHne MOJEKYJ, HM30MEpHUsi M HOMEHKJIaTypa alkaaueHOB. {DU3MYECKHE CBOICTBA,
Oco0eHHOCTH CTPOEHHUSI CONMPSDKEHHBIX aTKaIUeHOB, UX IMOJyYCHHUE. AHAJIOTHS B XUMHUYECKUX
CBOMCTBAaX alIKCHOB M ajKaJHeHOB.. PemieHue 3amgay Ha BbIBOJA (OPMYJIbI BEIIECTBA IO €ro
IUIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB.

HemoHctpannu. ['openne wetaHa, STWieHa, auetwieHa. [lomydyeHue »sTwieHa peakuuen
JeTUpaTaueil 3TaHoa U IeTOIMMEPH3aIH MOTHATUIICHA, alleTHIIeHa KapOUIHBIM CIIOCOO0M

Tema 3 Kucaoponocoaep:kamue opraHu4ecKue coeJHHEHM.

Crnuptsl. CoctaB u kiaccuuKkalus CIUpTOB U HOMEHKJaTypa. M3omepusi cnupToB (MOJI0KEHHE
THJIPOKCWIIBHBIX TPYIII, MEXKJIaccoBas, «yIJIEpOJHOI0 cKeneTa»). Pu3ndyeckue CBOMCTBA
CIHUPTOB, MX IOJlydeHHEe. XUMHYECKHE CBOWCTBAa CHUPTOB, OOYCIOBJIICHHbIE HATUYMEM B
MOJIEKyJIax TUIPOKCOrPYyII: oOpa3oBaHue AJIKOTOJISITOB, B3aUMOJeHCTBHE c
rajloreHOBOJIOPO/IaMH, 3TepUUKalUs, OKUCIEHHE U JeruipupoBaHue cnupTtoB. OCOOEHHOCTH
CBOMCTB MHOTIOATOMHBIX CHUpPTOB. KauecTBeHHass peakiusi Ha MHOTOAQTOMHBIE CIHUPTHI.
Baxkneiiiye mpencTaBUTENM CHOUPTOB: METAHOJ, OTaHOJ, OSTUICHIVIMKONb, TJIHIEPUH.
@usnonornyeckoe JAeiictBue MeraHona M dTa”Hona.®@eHonel.  CTpoeHue, H30Mepus,
HOMEHKJIaTypa (EeHOJIOB, MX (PU3NYECKHEe CBOWCTBA M TIOJyYeHHE. XUMHUYECKHE CBOMCTBA
¢enonoB. Kucnoruele cBoiicTBa. B3aumMHOe BnMsHHE aTOMOB U Tpymn B MOJEKyJax
OpraHUYeCKUX BellecTB Ha mpumepe ¢enona. [lomukonneHcanus denona ¢ GopMaabIeTUIOM.
KayectBennast peakuuss Ha Qenon. [lpumenenue ¢eHona.Anpaeruabl W KETOHBI.
Knaccudukanus, crpoeHue Ux MOJIEKYJ, u3oMepus U HOMeHkiIaTtypa. OCOOEHHOCTH CTPOEHUS
KapOOHMIIBbHOH rpynbl. dusndeckue cBOWCTBA (GOpPMaIbAETHIA H €70 TOMOJIOTOB. XUMHYECKUE
CBOICTBA aNbAETUAOB, 00YCIOBICHHbIE HATMYUEM B MOJIEKYJe KapOOHUIILHOM TPYIIIBI aTOMOB
(ruppupoBaHue, OKHCICHHE aMMHAuHBIMH PacTBOpPaMHU OKCHJA cepedpa W THIPOKCHAA METU
(IT)).KauecTBeHHble peakiuu Ha aupaeruibl. Peakius TOJUKOHIEHcanuu (QeHola ¢
dbopmanpaerunoM. OCOOCHHOCTH CTPOCHUS U XHMHUYECKHX CBOWCTB KeTOHOB.KapOOHOBBIE
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KUCIOThl. CTpoeHne MOJeKyJ KapOOHOBBIX KHCIOT U KapOOKCHIbHOM rpynbl. Kiaccudukarms
U HOMEHKJIaTypa KapOOHOBBIX KHCIOT. Dusnyeckue CBOICTBa KapOOHOBBIX KHUCIOT U UX
3aBUCUMOCTBh OT CTPOEHHUsI MosieKysl. KapOoHoBbIE KHMCIOTHI B mpupoje. buonornueckas poib
KapOOHOBBIX KHCJIOT. OOmue CcBOWCTBAa HEOPraHMYECKHMX M  OPraHUYeCKUX  KHCIIOT
(B3aMMO/ICHCTBHE C MeETaJUIaMH, OKCHJAaMHM METaJUIOB, OCHOBAHUSAMH, COJIAMHU). BrusHue
YIJIEBOJIOPOAHOTO pajuKaia Ha CHIIy KapOOHOBOM KHMCIOTHI. Peakius stepudukanuu, ycnoBus
ee mposeneHus. OTaenbHble MpeacTaBUTeNn KUCHIOT. CroxHble 3gupbl. CTpOeHHE CIOKHBIX
a¢upoB, m3omepusi (MEXKIACCOBas W «YIJIEPOJAHOTO cKenera»). HoMeHkmarypa CIIOXKHBIX
3¢pupoB. OOPaTUMOCTh peaKIK dTepUPUKAIIIH, THIPOINU3 CIOKHBIX 3(UpPOB. JKUPHI - CIIOKHBIE
3¢upbl TIUIEpUHAa U KapOOHOBBIX KHUCIOT. COCTaB M CTPOCHHE MOJEKYJ KUPOB. YTIEBOJBI.
Ortumororus Ha3BaHus Kiacca. MoHoO-, 1u- U noiucaxapuel. IlpencraBurenu Kaxaoi Ipymnsl.
buonoruueckas poinp yrieBojoB. VX 3HaueHHe B )KU3HHU YesloBeKa U olriecTBa. MoHOcaxapuabl.
Nx xnaccuduranusa. ['ekco3pl M uX mpeacraBurenu. [oko3a, ee (u3MUecKue CBOMCTBa,
CTPOCHHE MOJIEKYJIbl. 3aBUCUMOCTh XMMHUYECKHUX CBOMCTB IJIFOKO3bl OT CTPOEHHUS MOJEKYJIBI.
B3aumoneiictBue ¢ ruapokcugoMm wmenu(ll) mpm komMHaTHOW TemmepaType M HarpeBaHuUW,
peakuusi «cepeOpsHOro 3epkajia», TuapupoBaHue. Peakunn OpoKeHUs TIIOKO3bI: CIHPTOBOIO,
MOJIOUHOKHUcIIoro. I'moko3a B npupose. buonornueckas poss ritoko3sl. [IpuMeHeHne riiroko3sl
Ha OCHOBe ee CBOMCTB. DpyKTo3a Kak HM30Mep II0KO3bl. CpaBHEHHUS CTPOCHHSI MOJEKYJT U
XMMHUYECKUX CBOMCTB, TJIIOKO3bI M (PpYyKTO3bl. DPyKTO3a B MIPUPOJIE U €€ OHOIOTHIECKast POJib.
Hucaxapunsl. Ctpoenue, obmas Gopmyna u npeacraputenu. Caxaposa, JJaKTo3a, MaIbTO3a, UX
cTpoeHue M Ouonormueckas ponb. ['maponu3 aucaxapuaoB. IIpoMblIIeHHOE MOJTyYeHHE
caxapo3sl u3 mnpupogHoro ceipbs.llonmucaxapuasl. OOmas ¢opmyra Hu MpeACTaBUTENH:
KpaxMasl,  LeJUIIoJ03a  (CpaBHMTENbHAs  XapakTepuctuka).  dusnueckue  CBOHCTBa
noJiMcaxapuioB. XHMHYECKHE CBOICTBa mojucaxapuIoB. ['uWaponu3 mojucaxapHios.
KavecTBenHast peakius Ha kpaxmadi. [lonucaxapuabl B mpupoie, X OHOJIOrHYecKasi poiib
HemoHncTtpauuu. OxuciieHue crnupTa B anpjeruj. KadecTBeHHas peakiivs Ha MHOTOaTOMHBIE
cnupThl. Peakuus  « cepeOpsiHOTO 3epKaiiay ajibJIeruioB U IIoK03bl. OKUCIIEHHE albJIeTUI0B U
IJIIOKO3bl B KUCIOTHI ¢ momolnesio ruapokcuaa meau (II). Tlomyuenue ykcycHO-3THUIOBOTO U
YKCYCHO-H30aMUIIOBOT0 3¢upoB. KauecTBeHHas peakiyst Ha Kpaxmal.

Tema 4 A3orcoaepxamnue coeJHHEHHSI M NX HAXO0KIeHHE B JKMBOI IpUpojae

Amunpl.  Omnpeznenenue amuHOB. Crpoenue amuHOB. Krnaccudukanusi, uzomepus u
HOMEHKJIaTypa aMMHOB. AHWIMH. [loyueHne aMMHOB: BOCCTaHOBJIEHHE HUTPOCOEIUHEHMN
(peakmusi  3uHuHA). DuU3NUYECKHE CBOWCTBA AaMHUHOB. XHWMHUYECKHE CBOWCTBA aMHHOB:
B3aMMOJEICTBHE C KHUCIOTaMM M BOJOW. OCHOBHOCTH aMMHOB. AMHUHOKHCIOTHL. CocTaB M
CTPOCHUE MOJIEKYJ aMHHOKHCIIOT, M30MEpUU. J[BOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX CBOWCTB
aMMHOKHUCIIOT M ee NMpUYUHBI. B3anMopeicTBHE aMHUHOKHCIOT ¢ OCHOBAaHUSIMH, 00Opa3oBaHUE
CIIOKHBIX 23(upoB. B3anmozeiicTBe aMMHOKUCIOT C CUJIBHBIMU KHUCIOTaMH. JleMoHcTpaiuu.
BzaumopeiictBue amMmmaka ¢ COJNIHOM KucioTod. Peaknus aHwimHa ¢ OpOMHON BOJOM.
PactBopenne u ocaxnaenue OeinkoB. l[BeTHble peakuuu OETKOB:  KCAaHTOIPOTEHMHOBAs H
OouypetoBasi. ' opeHre NTUYBLETo Nepa u mepcTIHON HUTH. Monenu mosnekyis JJTHK

CoaepixaHue BHYTPUIIPeIMETHOT0 MOIYJIsl
«HcKyccTBeHHbIE M CHHTETHYECKHEe OPraHHYecKHe BelecTBay

3HaueHue U poJib OPraHMYECKON XUMHUHM B CHUCTEME €CTECTBEHHBIX HAayK B JKU3HHM OOLIECTBa.
Kpatkuii ouepk wucTopunM pa3BUTHs oOpraHuyeckol xumuu.llonmmepusanus ankagueHOB.
HarypanbHblli M1 CHUHTETHMYECKMM Kaydykd. Bynkanuzanms kaydyka.  ApeHsl. beH3zon kak
NpeJCTaBUTENb apeHOB. [IpupoiHbIe UCTOYHUKH YIieBoaopooB. HedTh U ee mpoMblluieHHAas
nepepabotka. @DpakiMOoHHAs TMEPEroHKa, TEPMUYECKUH M  KATAIUTUYECKUH  KpPEKHHT.
IIpuponHsbIil Ta3, €ro cocTaB M NPaKTUYECKOE UCHOJIb30BaHue. KameHHbIN yronb. KokcoBaHue
KaMeHHoro yrisg CTpoeHue MoJleKysbl OeH30ja, conmpsbkeHue mu-cBszeil. [lomydyeHue apeHOB.
dusnueckue cBoicTBa 6eH3osa. CriocoOb! noiaydenus. [IpuMeneHune 6eH3071a U €ro TOMOJIOTOB
Knaccudukanus xupoB. OMblUIEHUE KUPOB, TOTyYeHHE MblIa. Mbuia, 00bSICHEHUE UX MOIOIIUX
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cBoicTB. XKupsl B npupoze. buonornueckas gyunkius xupos. [Houarue 06 CMC. OObsicHeHue
Moromux cBoifictB Mbima 1 CMC. benku - npupoanele O6uononumepsl. Ilentunnas rpynmna
aTOMOB U nenTuaHas cBs3b. [lentunel. [lepBuynas, BropuuHas U TpETUYHAS CTPYKTYPBI OEITKOB.
XuMHYecKkre CBOMCTBa OENKOB: TOpPEHHE, JeHATypalus, THUAPOJIU3, KaueCTBEHHbIE pEaKIUU.
buonornueckue ¢ynkuuu OenkoB. 3HaueHue OenkoB.llonstue JAHK u PHK. Ilomsitue o
Hykieotua. [lepsuunas, Bropuunas u tpetuuHas ctpykryps! JJHK. buomornueckas pons IHK n
PHK. I'ennas nmxeHepusi 1 OMOTEXHOJIOTHSL.

[Tonsitne o Butammuax. Ux xmaccudukanmst u obo3nadeHue. [Ipodunaktika aBUTaMHHO30B.
[TonsTHE O pepMeHTax KaK O OMOJIOTMYECKUX KaTajau3aTopax 0enkoBoi mpupoasl. OcobeHHOCTH
CTPOEHHMSI U CBOMCTB B CPAaBHEHUM C HEOPTaHWYECKUMU KaTaliu3aTopamu. 3HaueHHEe B OMOJIOTUN
U TpUMEHEHHUE B NpoMbllnuieHHOCTH. Kiaccudukamus GepmenToB. OCOOEHHOCTH CTPOCHUS U
CBOMCTB ()EpPMEHTOB: CENEKTUBHOCTh HUAGGEeKTUBHOCTh. [loHSATHE O TrOpMOHaxX Kak
OMOJIOTUYECKU aKTHBHBIX BEIECTBAX.

OO01re NoHATUS. XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CpeIHssI MOJIeKylsapHas Macca. [lmactmaccel: monuaTuieH, noiunponuieH. [Ipodiema
CHUHTe3aKayudyKa. byTtagueHoBblii kayuyk. [IpuMeHeHue miactMmacc, kaydyykoB. CHUHTETHUECKOE
BOJIOKHO JIaBCaH.

JeMoHcTpannu. Pa3nokeHue NHPOKCHAA BOAOpPOJA KaTajna3od ChIPOTO Msica U CBIPOTO
kaptodens. Mcnbitanue cpepl pactBopa CMC nnankaropHoit 6ymaroit. Kosekus mactmace
U u3genuil u3 Hux. Pacro3HaBaHWe BOJOKOH IO OTHOWICHHWIO K HAarpeBaHUI0 XMMHYECKUM
peakTuBam.



3. TemaTuyeckoe NJIAHUPOBAHUE

Ne
n/ Haszsanue pasaena Kos-Bo yacos
n

1. | Beenenue 2

2. | Teopusi cTpoeHUs OPraHUYECKUX COCTMHEHUN 2

3. | YrneBoaopobl U UX NPUPOJHBIE HCTOYHUKHU 11

4. Kucnopoacoaepsxaiiye coe AMHEHUSI 8

5. A30TCoAepKAIINE COCTMHEHUS 11

Hroro: 34 yaca. 3 uux moayJn — 14 yacos

Ne

/i Ha3Banmue pa3aeJia/TeMbl YPOKOB

BBenenue

1 [Ipenmet oprannyeckoit xumuu. MacTpykTax no Th. IloBTopenue kypca 9 kiacca

BxoxHO# MOHUTOPHHT

Teopusi CTPOEHUS OPraHMYECKUX COeTUHEHNH

3

Monayasb 1 Teopust CTpoeHHS] OpraHMYECKUX COSTUHEHHIT

AN

XHUMHUYECKOe CTPOCHHUEC OPIraHMYCCKHX BCIICCTB

YT11€B0OI0POIbI M UX MPHPOTHbIE HCTOYHHKH

5 [IpenenbHble yraepoaopoasl. M3omepus 1 HOMEHKIATypa
6 XUMHUYECKHE CBOMCTBA AJIKAHOB
7 HenpenenbHbie yriaeBoaopoibl. M3oMepus 1 HOMEHKIATypa
8 XUMHUYECKHE CBOMCTBA AJIKEHOB
9 Monayasb 2 Ankaguensl. Kayuyku.
10 | AnkuHBI. ATIETHIICH.
11 | Moayab 3 benzou
12 | MoayJasb 4 Hed1b 1 criocoObl ee nepepaboTKu
13 | O6001IeHNE 3HAHUI U PEIICHHE 3a7a4 110 TeMe « Y TJIEBOAOPOIbI
14 | Pemenue 3a1a4 Ha BBIBOJI MOJICKYJIIPHOUN (hOPMYJIBI
15 | KonTpoabHas padora 3a I moayroaue
Kucaopoacoaep:xammue coeimHeHUs
16 | CnupTsl.
17 | ®enon
18 | Anpnernasl U KETOHEI
19 | KapOOHOBBIE KHCIIOTHI
20 | Moayasb 5 I'eneTnyeckasi CBsi3b KUCIOPOICOAEPKAITUX COSTUHECHUI
21 | Moayab 6 CuHTeTHYECKHE MOIOIINE CPENICTBA
22 | YraeBoabl. MoHOCaxapu bl
23 | JIncaxapuapl ¥ OJIMCAXAPHIBI

A3o0Tcoaeprkaniue coeIMHeHusl

24 | AMuHBI. AHWIUH.

25 | Moayab 7 AMUHOKHUCIIOTBI

26 | Moayab 8 benku - mpupoiHbie OHMOMOJIMMEPHI

27 | Moayab 9 HykienHoBbIE KUCTOTHI

28 | O600meHue ypok 1o Teme «Kucinopoi- u a3oTcoaepkanife CoeTuHESHUsD
29 | Ilpome:xkyTOYHAs aTTECTANMS

30 | Moayasb 10 ®epmeHTHI

31 | Moayasb 11 Butamussl.
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32 | Moayas 12 Ilpaktuyeckas pabora Ne 1. Pemenue sKcrepuMEHTaNbHBIX 3a/ad Ha
UACHTU(UKAIMIO OPTaHUYECKUX COSTMHEHUH.

33 | Moayasb 13 'opMOHBL.

34 | Monyas 14 Ilpaktudeckas padora Ne 2 «PacrnosHaBaHue miacTMacc ¥ BOJIOKOHY

Hroro: 34 yaca, u3 Hux 14 yacoB - MOay.J1b
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