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Pabouas nporpamma mo xumuu i 11-pix kiaccoB coorBercTByeT DPI'OC cpenHero monHoro o6imiero oOpa3oBaHUs, COCTaBJIeHA HAa OCHOBE
[TpumepHO# mporpamMmbl CPETHETO TOJHOrO 00Imero ooOpa3oBaHUs NO XUMHH (0a30BBI YpOBEHB) M aBTOPCKOWM pabodeid mporpammbl M.H.
AdanacpeBoii «Paboune nporpammer. Xumus. 10-11 kmaccsl. [Ipenqmernas nunus yue6uukos [.E. Pynsuruca, ®@.I'. @enpamana. ba3zoBblil ypoBeHbY.

Pabouass mporpamma oOpHEeHTHpOBaHa Ha wHcmoib3oBaHue y4deOHukoB: [.E. Pymutuc, ®.I'. dPenpaman «Xumus» 10 kiacc, U31aTeIbCTBO
«IIpocsemenuey», 2018 rox u paccuntana Ha 35 4gacoB (35 ydeOHble Heaenu B roxa). [IporpamMmmoit mpemnycCMOTPEHO NPOBEACHHE KOHTPOJIBHBIX U
MPAKTUYECKHUX PadoT.

\

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

Juunocmuwie pe3yibmantbl OCBOCHUA ITPOTPAMMBI y‘Ie6HOFO npeaMETa OTpaKaroT:

>

@opMUPOBAHHE UYBCTBA TOPJIOCTHU 38 POCCHUICKYIO0 XUMUYECKYIO HAYKY.

Bocnuranne oTBETCTBEHHOE OTHOIICHUSI K MPUPOJIC, OCO3ZHAHUE HEOOXOIMMOCTH 3aIUTHI OKPYXKAIOIIEH Cpelbl, CTPEMIICHUE K 3I0POBOMY
o0pa3y KHU3HHU.

IloaroroBka k 0CO3HAHHOMY BBIOOPY WHIUBUIYATHHOW 00pa30BaTEILHON WU MPOPECCHOHATBHON TPACKTOPHUH.

YMeHue ynpasisiTb CBOEH MMO3HABATEIBHOMN AEATENBHOCTHIO.

Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4, YMEHHS HaXOJUTh aJIeKBaTHBIE CIIOCOOBI IOBEICHUS M B3aUMOJICHCTBUS C Tap THEPAMU
BO BpeMs y4eOHOU U BHEY4YeOHOU JAESITeTbHOCTH; CIIOCOOHOCTH OLIEHWBAThH MPOOJIEMHbBIE CUTYallUH W OTIEPATHBHO MPUHUMATh OTBETCTBEHHBIE
pellieHrs B Pa3IMYHBIX MPOAYKTUBHBIX BHJIAX NEATEIBHOCTH (yueOHas, MOMCKOBO-MCCIEAOBaTENbCKas, KIyOHas, MPOEKTHAsI, KPY>KKOBas U
T.11.). POPMUPOBAHNE XUMHUKO-IKOJIOTUUECKON KYJIbTYPHI, SBJISIFOIICHCS COCTABHOM YacCThIO DKOJIOTMYECKON M 00IIel KyJIbTYphl U HAYYHOTO
MHPOBO33PECHHUS.

Memanpeomemmnule pe3yibmamsl OCBOCHUS IPOTpaMMbl y4€OHOTO IIpeIMeTa:

Hcnonb3oBaHne yMEHUWH W HABBIKOB PA3JIMYHBIX BHJIOB TO3HABATEIBHOW JEATEIIBHOCTH, MPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHHUS
(cucTeMHOMH(pOPMAITMOHHBIN aHATTN3, MOJCIUPOBAHKE) I U3YUYCHUS PA3IMUHBIX CTOPOH OKPYXKAIOIICH NeHCTBUTENFHOCTH.

Hcnonb30BaHWe OCHOBHBIX HMHTEIEKTYaJbHBIX OMNEpalliid: aHalu3, CHHTE3, CpaBHEHHE, 000O0IIeHHe, cucTeMaTu3aius, (GopMyIupOBaHUE
TUIOTE3, BBISIBICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H, TOUCK aHAJIOTOB, TIOHUMAHKE MPOOIEMEI.

YMeHue reHepupoBaTh UIEH U PacpeIeNiaTh CPEICTBA, HEOOXOAUMBIE JITIS KX pPeau3alliu.



4., YMeHue W3BIEKATh HHPOPMALMIO W3 PA3IMYHBIX HCTOYHHKOB, BKJIIOYAs CPEICTBA MacCOBOW HWH(OpPMAIMH, KOMIAKT-TUCKH YYEeOHOTO
Ha3Ha4eHHs, pecypchl IHTepHeTa; yMEeHHe CBOOOHO TOJIb30BAThCS CIOBAPSMHU PA3IMYHBIX THUIIOB, CIIPABOYHOM JTUTEPATYPOM, B TOM YHCIIC U
Ha 3JIEKTPOHHBIX HOCHTENSIX; COOI0IaTh HOPMBI HHPOPMAITMOHHON H30UPATEIbHOCTH, STUKH.

5. YMeHHe mosib30BaThCs HA MPAKTHKE OCHOBHBIMU JIOTHYECKUMH MPHUEMaMH, METOJIaMU HAOIIOCHUS, MOJCIMPOBAHUS, OOBICHEHUS, PEIICHUS
po6IeM, TPOTHOZUPOBAHUS U JIP.

6. YMeHus OOBSICHITH SBJICHUS M MPOIECCHl COMMALHON JICWCTBUTEIHHOCTH C HAYYHBIX, COMMATBHO-(PIIOCO(CKUX MO3UIINI; pacCMaTPUBATh UX
KOMILIEKCHO B KOHTEKCTE CJIOKUBIIUXCS PEATUA U BO3MOKHBIX ITEPCIICKTHB.

7. YMeHUs BBINOJHATH MO3HABATEIbHBIE U MPAKTUYCCKUE 3aJaHUs, B TOM YHUCJIE C MCIOJb30BAHHEM IMPOCKTHOM NEATEILHOCTH HAa YpPOKax U B
JIOCTYITHOM COIMAaJIbHON MPAKTHUKE.

8. YMeHue OleHUBATh C MO3UIUNA COIUAIBHBIX HOPM COOCTBEHHBIC MOCTYNKH W IMOCTYNKHU JAPYTUX JIOJEH; YMEHHE CIyllaThb COOECeIHHKa,
MMOHUMATh €ro TOUKY 3PEHHUS, IPU3HABATH MIPABO JAPYTOro YEJIOBEKa HA MHOE MHEHHE.

npedm €mHble pe3yibmamal:

BI)IHVCKHI/IK Ha 0a30BOM YPOBHC HAYUHUTCA:

1) packpbIBaTh Ha MpUMeEpax poiib XUMUU B (HOPMUPOBAHUN COBPEMEHHON HAyYHOUH KAPTUHBI MUPA M B IPAKTHYCCKO JIEITEIILHOCTH YEIOBEKa,

2) IEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXy XUMHUEH U IPYTUMH €CTECTBEHHBIMU HAayKaMH;

3) packpbIBaTh Ha MIpUMeEpax MOJIOKEHHs TEOPUU XUMHUECKoro ctpoerust A.M. bytneposa;

noHuMaTh puznueckuit cmbicn [lepuonnueckoro 3akona J[.M. MenzaeneeBa n Ha €ro OCHOBE OOBSICHATh 3aBUCUMOCTb CBOMCTB XMMUYECKUX 3JIEMEHTOB
1 00pa30BaHHBIX UMM BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB;

4) 0OBSICHATH NPUYHMHBI MHOI000pa3usl BELIECTB HA OCHOBE OOIUX MPEACTaBICHUN 00 UX COCTaBe U CTPOCHUH;

5) IpUMEHATH paBUJIa CUCTEMATUYECKON MEXAYHAPOJHOW HOMEHKIIATYPhI KaK CPECTBA pPa3IMUeHUs U UACHTU(PUKAIIMH BELLIECTB 10 UX COCTaBy U
CTPOEHHIO;

6) coCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYpHBIE (POPMYJIbI OPraHUYECKUX BEIIECTB KaK HOCUTENIeH NHPOPMAIlUU O CTPOSHUH BEILECTBA, €r0 CBOMCTBAX
Y IPUHAJIEKHOCTH K ONPEJIETICHHOMY KJIACCY COETMHEHUM;

7) XapaKTepH30BaTh OPraHMUECKUE BEILIECTBA 10 COCTaBY, CTPOEHHUIO M CBOMCTBAM, yCTaHABIMBATh IPUUUHHO-CJIE/ICTBEHHBIE CBA3U MEX/Y JaHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;

8) MPUBOJUTH MPUMEPHI XUMUUYECKUX PEAKLUH, PACKPBIBAIOIINX XapaKTepHbIE CBOMNCTBA TUITMYHBIX MTPEICTABUTENEH KIACCOB OPraHUYECKHX BEILECTB
C LIeJbI0 UX UJCHTU(UKAIIUN U OOBSICHEHHUS 00J1aCTH IPUMEHEHUS;



9) IPOrHO3UPOBATh BO3MOXHOCTh IPOTEKAHUS XUMHYSCKUX pPEaKIMii Ha OCHOBE 3HAHHWH O THITAX XUMUYCCKOU CBS3H B MOJICKYJIaX PEarcHTOB M UX
PCaKIIMOHHOMN CIIOCOOHOCTH;

10) ucmonp30BaTh 3HAHMSI O COCTaBE, CTPOCHUU U XMMUYECKUX CBOMCTBAX BEUIECTB JIJIs 0€30MIaCHOTO MPUMEHEHUS B MPAKTUICCKOM e TEIIbHOCTH;
11) Bnageth mpaBUIaMu O€30MIACHOTO OOPAIICHHUS ¢ SAKUMH, TOPIOYUMH U TOKCHYHBIMH BEIIIECTBAMH, CPEACTBAMHU ObITOBOW XMMUHU;

12) mpeAcTaBisaTh MyTH PEIISHUS TI00ATBHBIX MPOOJIEM, CTOSIIUX MEPET YSIIOBEIECTBOM: IKOJIIOTUUECKUX, SHEPTETHUECKHUX, CHIPhEBBIX, U POIb
XUMHH B PEIICHUU YTHX MPOOIIEM.

Brimyckuuk Ha 0a30BOM YPOBHE ITOJIYYUT BO3MOKHOCTHh HAYYUTHCA:

1) mimocTpupoBaTh Ha MPUMEPaX CTAHOBJICHUE U 3BOJIOIUIO OPraHMYECKON XMMUHU KaK HayKH Ha Pa3jIMYHbIX HCTOPUUECKHX ATAlax ee pa3BUTHUS;
2) UCIOJIb30BaTh METO/IbI HAYYHOTO IMO3HAHUS MIPH BBHITIOJHEHUH MMPOEKTOB M Y4eOHO-HUCCIIEeI0OBATENIbCKHIX 3a1a4 [0 U3yYEHHUIO CBOMCTB, CIOCOO0OB
MIOJIYYEHUS U pacliO3HABaHUSI OPIraHUYECKUX BEILECTB;

3) OOBSCHATH IPUPOTY U CIIOCOOBI 00PA30BaHMS XUMUYECKOW CBS3H: KOBAJICHTHOU (TIOJISIPHOM, HETIOJIIPHOM ), HOHHOM, METAJITMIECKOM, BOIOPOTHOM —
C LIEJIBIO ONPEEIICHNS XMMUUECKON aKTUBHOCTHU BEIIECTB;

4) ycraHaBIMBaTh TEHETUYECKYIO CBSI3b MEX/y KJIacCaMU OPraHUYECKUX BEILECTB JJi1 000CHOBAHUS PUHIMIINAIBLHOW BO3MOXKHOCTH MOTY4EHHUS
OpPraHMYECKUX COSAMHEHUN 3aJaHHOTO COCTaBa U CTPOCHHS;

5) ycraHaBIMBaTh B3aMMOCBSI3U MeXAy (aKTaMu U TEOPHE, TPUUUHON U CIIECTBUEM MPU aHAIU3€ MPOOIEMHBIX CUTyalluii 1 000CHOBAaHUU
MIPUHUMAEMBIX PEIICHUN Ha OCHOBE XMMHUYECKHUX 3HAHUM.

6) IPUMEHATH MIPaBHUJIa TEXHUKH 0€30MaCHOCTH B KAOMHETE XUMHH;

7) UCTI0JIb30BAaTh [yl MO3HAHUS OKPYXKAIOIIEro MUpa pa3IMyHbIX METOJI0B (HaOII0ieHNE, H3MEPEHNUE, OMBIT, SKCIIEPUMEHT, MOJIETUPOBAHHE U JIp.);
8) mprMeHEeHUH NMPAaKTUYECKUX U J1a00paTOPHBIX pabOT U HIKCIEPUMEHTOB JIJIS I0Ka3aTeIbCTBA BbIIBUTAEMbIX MTPEATION0KEHHM; OMUCAaHUH
pe3yIbTaTOB ATHX PadOT;

9) pacrio3HaBaTh XMMHUYECKHE BELIECTBA [10 XapaKTEPHBIM MPU3HAKAM;

10) npoBOIUTH pacyeThl HA OCHOBE YPAaBHEHUI PEaKIUil, yMCHUHU BBIYUCIISATH: KOJIMYECTBO BEIIECTBA, 00BEM MIIM MACCY 110 KOJIMYECTBY BEIIECTBA,
00bEMyY MJIM Macce peareHTOB M MPOAYKTOB PEAKIMU (HaXOJUTh 00BbEeM Ira3a Mo KOJIMYECTBY BEILECTBA, MacCe UM 00bEMY OJHOTO U3 peareHTOB MU
MPOJYKTOB PEAKIINH);

11) y3HaBaTh OCHOBHBIC HATIPABJICHUS PA3BUTHS XUMUH.



Conep:xkanue nporpammvbl. ba3oBblii ypoBeHb

OcHoBbl oprannyeckoi xumum. [losBneHHEe M pa3BUTHE OpPraHMYECKOW XUMHMM Kak Hayku. IIpenMer oprannueckoil xumuu. Mecto u
3HAQYECHHE OPraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HAayK. XMMHUYECKOE CTPOCHME KaK IOPSIOK COCAVMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJEHTHOCTU. OCHOBHBIE II0JIO)KEHHUS TEOPUM XHMHUYECKOTO CTPOEHMsSI OpraHuueckux coenuHeHuil A.M. byrtnepoBa. VYriaepoaHblil cKeneT
OpPraHMYECKOM MOJIeKyNbl. KpaTHOCTP XMMHYECKOH CBS3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOCHHMS MoJIeKyl. M3omepus u
nzomepsl. [lonsrue o QyHxuuoHanbHOW rpynne. IlpuHimnel kinaccuduKanuy OpraHUYEecKMX coequHeHud. CucreMaTHueckass MeXyHapOoAHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMs Ha3BAHUN OPraHMYECKUX COEIUHEHUI.

Aakanbl. CTpoeHue MoJeKyjabl MeTaHa. ['omonoruueckuii psin ankaHoB. ['omonoru. Homenkmarypa. M3oMepus yriaepoaHOro CKenera.
3aKOHOMEPHOCTH U3MEHEHUS (U3MUYECKUX CBOMCTB. XMMUYECKHE CBOMCTBA (HA MPUMEpPE METaHA U 3TaHA): PEaKIUU 3aMelleHus (TaJoreHUpOBaHMUeE),
JETUIPUPOBAHMS KaK CIIOCOOBI MOYUYEeHUS BAKHEUIINX COSAMHEHHU B OPraHu4ecKoM CHHTe3e. | 'opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB
TeIUla B MPOMBIIIEHHOCTH U ObITY. HaxoxxieHue B mpupojie u npuMeHeHne ankaHoB. [IoHsITHe o nukioankaHax.

Auaxkenbl. CTpoeHue MoJEKyINbl 3TuiieHa. ['omonorudeckuii psn ankeHoB. Homenkiarypa. M3omepusi yriaepoaHOro ckeneTa M MOJOXKEHHUS
KpaTHOM CBSI3U B MOJIEKyJie. XMMHYECKHE CBOMCTBA (Ha MpUMEpPEe ITUIICHA): peaKIK MPUCOSTUHEHHS (TaIOTeHUPOBAaHNE, THIPUPOBAHHE, THApATAIHS,
THIPOTATIOT€HUPOBAHKE) KaK CIIOCO0 MoNyuyeHus: PYHKIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOAOPOI0B, ropeHus. [lomumepusanus 3TuieHa Kak OCHOBHOE
HaIpaBJIEHUE €ro UCTIONIb30BaHus. [TonuaITHIIeH KaKk KpYITHOTOHHAKHBIN MPOAYKT XUMHYECKOTO MpOon3BoAcTBa. [I[pruMeHenne sTuneHa.

AJkaaueHbl M KaydykH. [lonsTie 00 ankaaneHax Kak yriaeBoJOpojax C AByMs JABOHHBIMH cBsi3aMuU. [lonumepusanus quBuHMIa (OyTanueHa-
1,3) xak cnoco0 MOMXy4yeHUs CUHTETHYeCcKoro Kayuyyka. HarypanbHblil M cuHTeTHuUeckuil kaydyku. Bynkanusauus xaydyka. Pesuna. Ilpumenenue
Kay4yKa U PEe3UHBI.

Auaxunbl. CTpoeHue MOJIEKyJbl aleTwieHa. ['omonorndeckuii psa ankuHoB. Homenknarypa. M3oMepust yriaepoaHOro CKeIeTa U MOJOKEHUs
KpaTHOM CcBA3M B MoJieKyje. XHUMHYECKHE CBOMCTBa (Ha MpHMeEpe aleTUJIeHa): peakluu IMpHCOeIUHEHHs (TaloreHupoBaHHEe, TI'HJIPUPOBAHUE,
ruapaTanmsi, THIPOraJoreHHPOBAHNUE) KaK CHOCOO IMOJIy4eHUs MOJUMEPOB U JIPYIMX IOJIE3HBIX NMPOIYKTOB. ['OpeHMe aleTwiieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH I CBAPKU U pe3KH MeTauioB. [IpuMeHeHne anernieHa.



Apenbl. beH3071 Kak TpencTaBUTENh apOMaTUYECKHX YriaeBoAopoaoB. CTpoeHHE MOJEKyNIbl OeH30i1a. XUMHUYECKHE CBOMCTBA: pPEAKIIUU
3aMenieHus: (TajJoreHUpOBaHUE) KaK CIOCO0 TMOJIyYeHUSI XHUMHUYECKUX CpEACTB 3allUThl PACTeHUN, MNPHUCOSAMHEHUs (THAPUPOBAaHUE) Kak
JI0Ka3aTeNbCTBO HEMPEAeNbHOr0 XapakTepa OeH3ona. Peakius ropenus. [Ipumenenne 6enH3omna.

Cnuprsl. Kinaccudukanus, HoMeHKIaTypa, ©30Mepus CIUPTOB. METaHO U 3TaHOJ KaK MPeICTaBUTENN NMPEeAEIbHBIX OJHOATOMHBIX CIHPTOB.
XuMuYeckue CBOICTBa (Ha MpHUMepe MEeTaHoJa W 3TaHOJa): B3aMMOJCHCTBHE C HAaTPUEM KakK CIOCOO YCTAaHOBJIEHHS HAIM4YUs THIPOKCOTPYIIIHI,
peaxius ¢ TaJOreHOBOIOPOIaMHU KaK CIIOCO0 MOTYYEeHUS PACTBOPUTENICH, JeTUapaTallis KaKk Crioco0 MOTydeHHs dTHIeHA. Peakius TOpeHUs: CIIUPTHI
Kak TomnuBo. IIpuMmeHeHne MmeraHosa U 3TaHosa. PU3MOJIIOTMYECKOE ACWCTBHE METAHOJIAa U 3TAHOJIA Ha OPraHu3M 4YeJIOBEKa. DTUJICHIJIMKOJIb U
[JIMIEPUH KaK TPEJICTABUTENIM MPEAEIbHBIX MHOIOATOMHBIX CHUPTOB. KauecTBeHHass peakius Ha MHOTOAaTOMHBIE CIIMPTHI U €€ NMPUMEHEHUE IS
pacro3HaBaHus TJIMIEPUHA B COCTaBE KOCMETUYECKHUX CPeACTB. [IpakTHUecKoe MpUMEHEHUE THJICHTJIMKOJIS U TIUEpUHA.

®enou1. CtpoeHue MoseKyisl GeHomna. B3anMHoe BiausHHE aTOMOB B MOJIeKyle (heHona. XMMHUYECKHEe CBONCTBA: B3aUMOJIEHCTBHE C HATPHEM,
THIIPOKCUAOM HaTpus, Opomom. [lpumenenune penomna.

Aabaeruabl. Meranaib (hopMaibaerya) U dTaHAb (aleTaabaerya) Kak IpeCTaBUTENN MPEeAeIbHBIX allbJIeTHI0B. KauecTBeHHBIC peakilny Ha
KapOOHWJIBbHYIO TpyIIy (peakmusi «cepeOpsHOTo 3epkaiay, B3aumojeicTBue ¢ ruapokcuaoMm menu (II) m mx mpuMeHeHWe s OOHAPYKCHHS
MpeIeIbHBIX ANTBICTHUIOB B MPOMBIIIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTD anbaAeruaoB. [IpuMeneHne opManbaeruaa u aneTalbIeTua.

KapOoHoBble KHCI0TBI. YKCYCHAsl KMCJIOTA KaK MPEACTABUTEND MPEIEIbHBIX OJHOOCHOBHBIX KapPOOHOBBIX KUCIOT. XUMUUYECKHE CBOMCTBA (Ha
MpUMepe YKCYCHOM KHCIIOTBI): PEaKIHH C METaJIaMHd, OCHOBHBIMH OKCHIAMH, OCHOBAaHUSMH M COJSIMH KaK TIOJITBEPXKICHUE CXOJICTBA C
HEOPraHUYECKUMH KHCIIoTaMu. Peakius stepudukaum kak crnocod mojrydeHus! CIoXHbIX 2¢upoB. [Ipumenenne ykcycHol kuciotel. [IpencraBnenue
O BBICIIUX KapOOHOBBIX KHCIIOTAX.

CaoxHbie 3¢pupbl U KUpbl. CloXHBIE Y3PUPHI KaK TPOAYKTHI B3aUMOAECHCTBHS KapOOHOBBIX KHCIOT CO cUpTamH. [IpuMeHeHue CIOXKHBIX
3¢upoB B NUIIEBON U NMappOMEPHON MPOMBIIIIEHHOCTH. JKHUPBI KaK CIO0KHBIE A(QUpPHI TIUIEPHUHA U BBICIIUX KapOOHOBBIX KHCIOT. PacTuTenbHble U
JKUBOTHBIE XKMPBI, UX cOCTaB. Pacro3HaBaHWE pacTUTENBHBIX KUPOB Ha OCHOBAaHMM MX HEINpenenabHOro xapakrepa. [Ipumenenue xupos. I'maponns
WA OMBUICHHE KHPOB KaK CIOCO0 MPOMBIIUIEHHOTO MOJyYeHHs COJIeH BBICIIMX KapOOHOBBIX KMCIOT. MBUIA KaK COJM BBICHIMX KAPOOHOBBIX KHUCIOT.
Motro1ue CBONCTBA MbLIA.



Yraesoasbl. Knaccudukamus yrneBogoB. Haxoxxnenue yrieBoioB B npupoje. [roko3a kak anpaeruaocnupT. bpoxenue rimokossl. Caxapo3sa.
I'unponu3 caxaposbl. Kpaxman u memnono3a kak OHMONOrMYecKHe MOJIMMephl. XHUMHUYECKHE CBOWCTBAa KpaxMalia M UEJUIION03bl (THAPOIIN3,
Ka4yecTBEHHAsl peakiys ¢ 10JJ0M Ha KpaxMall U ee IpUMEHEHHE JJIs1 OOHAPYKEHHUsI KpaxMalia B IPOIyKTax MUTAHUS).

IIpumenenne u Oumosormyeckass poJib yrjeBoaoB. [loHstne 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IMPUMEpPE AaleTaTHOrO BOJIOKHA.
WNnentudukanus opraHMYecKUx coequHEeHUil. ['eHeTHyeckas CBsi3b MEXIYy KilacCaMU OpPraHWYecKUX COeAMHEHMM. THIbl XMMHUYECKHUX peakluil B
OPraHN4YeCKOM XUMHH.

AMHMHOKHCIO0TBI M Oeaku. CoctaB M HOMEHKIATypa. AMMHOKHUCIOTHI Kak aMmdoTepHble opraHudeckue coeauHeHus. IlentuaHasi cBA3b.
Bbuonorndeckoe 3HaueHue o-aMUHOKHCIOT. OOIacTH MPUMEHEHUSI aMUHOKUCIIOT. benku kak nmpupoaHbie Ouononumepsl. COCTaB U CTpOCHHE OEIKOB.
XUMHUYECKHE CBOMCTBAa OCNKOB: THAPONU3, AeHaryparus. OOHapyxeHHne OEIKOB NMPH IMOMOIIM KadyeCTBEHHBIX (I[BETHHIX) peakiuii. [IpeBpamenws
0enKoB UM B opranusme. buonornyeckne GyHKIun OEIKOB.

XuMHuA 1 )KU3Hb

Xumuss W 370poBbe. JlekapcTBa, (hepMEHTHI, BHUTaAaMHUHBI, TOPMOHBI, MUHEpajdbHbIC BOJbI. IIpoOiieMbl, CBsI3aHHBIE C NPUMCHECHUEM
JIEKapCTBEHHBIX MIpenapaTtoB. BpenHble NpUBBIYKKM W (aKTOPHI, pa3pylIaloONIe 310pOoBbe (KypeHHE, YHMOTpeOIEHUE aJKOTOoJs, HapKOMaHUS).
Panmonansaoe nuranue. [Tumesie 1o0aBku. OCHOBBI MUILIEBOU XUMUU.

Xumus 1 sHepretuka. [IpupoiHble HCTOUHUKH YIIIeBO10po10B. [IpupogHbIil 1 MOMyTHBIM HEDTIHOM ra3bl, KX COCTaB U UcHojb3oBaHue. CocTas
HedTH U ee nepepaborka. Hedrenpoaykrsl. OkTanoBoe uncio OeHzuHa. OxpaHa OKpysKarollel cpe/isl npu HedrenepepadoTKe U TPaHCIIOPTHPOBKE
He(TenpOAYKTOB. AJIbTepHATUBHbIE UCTOYHUKHU SHEPTUH
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MunucrepcTBoM 00pas3oBanus 1 Hayku PO u BrimrouéH B PeniepanbHblil EpeuyeHs YYeOHUKOB




Konunuec | fata npuaoxXxeHue
Ne Tema ypoka TBO
Yyacos nnaH dakr
MosBneHne N pas3BUTUE OPraHNYECKOM XMMUKU KaK HayKu. MpegmeT opraHu4yeckom xumuu. | 1
MecTo M 3HaYeHMe OpPraHUYeCcKoOM XMMWUU B CUCTEME EeCTEeCTBEHHbIX HayK. XMmu4yeckoe
CTpOEHMe KaK MNopafoK coeAMHeHMA aTOMOB B MOJIEKY/le COMNacHO MX BaNeHTHOCTW.
1 OCHOBHbIE NONOXKEHUA TEOPUN XMMMUYECKOTO CTPOEHUA OPraHWYecKuMx coeauHeHun A.M.
ByTnepoBa. YrnepoaHbl ckenet opraHM4Yeckom monekynbl. KpaTHOCTb XMMMYECKOM CBA3M.
3aBMCUMMOCTb CBOMCTB BELLECTB OT XMMUYECKOTO CTPOEHUA MOEKY . Mi3omepua n nsomepbl.
MpakTuyeckana pabota Nel KayecTBeHHOe onpegeneHue yrnepoga, Bogopoda M xaopa B | 1
2 OpraHMYecKkux BeLlecTBax.
MoHATMEe O ¢yHKUMOHanbHOM rpynne. [puHUMNbLI  KnaccuduKaumm  opraHmyeckmx | 1
coeguHeHnn. CuctemaTnmyeckas MexayHapoaHaa HOMEeHKAaTypa U NpuHLMnbl 06pa3oBaHuA
3 Ha3BaHWMN OPraHNYECKMUX COeANHEHNN.. TUMNbI XMMUYECKMX PEaKLUMIA B OPraHUYeCKOM XMMUN.
FeHeTUYeCcKan CBA3b MeXAY KNacCamm OPraHNYeCcKnX CoeAMHEHU.
BxoaHan KOHTpobHaA paboTa 1
4
CTpoeHne MoneKy bl ankaHoB(MeTaHa) 1




fomonornyecku pag ankaHos. Fomonorn. HomeHKnatypa. WM3omepwus yrnepogHoro
cKeneta. 3aKOHOMEPHOCTU M3MEHEeHMA PU3MYECKUX CBOMCTB. XMMMYECcKMe cBoMcTBa (Ha
npuMmepe meTaHa U 3TaHa): peakumn 3ameLLeHma (ranoreHMpoBaHue), AerMaApupPoBaHMA KakK
cnocobbl NONYyYEHUA BarKHENLUNX COEANHEHUN B OPraHMYECKOM CUMHTE3e.

[opeHMe meTaHa KaK OAMH U3 OCHOBHbIX UCTOYHUKOB Tensia B MPOMbILLAEHHOCTM U 6bITy.
HaxoxaeHuve B npupoge n npuMmeHeEHNE a1KaHOB. MNoHATHE O UMKNOaNKaHAX.

CTpoeHue MOoJeKyNbl aNnKeHoB.(3TuneHa) FoMonornyeckuii pag, ankeHos. HomeHknatypa.
M3omepua yrnepoLHOro CKeseTa 1 NoJIoXKeHUA KpaTHOM CBA3M B MOIEKYE.

Xummnyeckme  cBoictBa  (Ha  nNpumepe  3TUNEHA):  peakuuMuM  NpUCcoeaMHeHun
(ranoreHvpoBaHue, rMapupoBaHMe, ruapaTaumsa, rMAPOrasoreHUpPoBaHne) Kak cnocob
nonyYyeHnna QGyHKUMOHANbHbIX NPOWM3BOAHbLIX Yr1eBOA40POA0B, ropeHus. MNoaumepusauma
3TUNEHA KaK OCHOBHOE HamnpaB/ieHWe ero Wcnonb3oBaHuA. [ONMITUNEH  KaK
KPYMHOTOHHAHbIV NPOAYKT XMMUYECKOro NpoM3BOACTBA. [pUMeHeHMe 3TUIeHa.

10

MpakTuyeckan pabota No2 MNonyyeHMe sTUNEHA U ONbITbl C HUM

11

MoHATMEe 06 anKaguMeHax Kak YyrneBogopodax C  ABYyMA  ABOMHbIMW - CBA3AMM.
MNonumepusaums gueuHMAa (byTaameHa-1,3) Kak cnocob nonyyeHUss CUHTETUYECKOro
KayyyKa. HaTypanbHbli W CUHTETUYECKUIM Kaydyyku. BynkaHuM3aumsa Kaydyka. PesuHa.




MpUMeHeHNe KayyyKa 1 pe3unHbl.

CTpoeHve MONeKynbl aueTuneHa. [OMONOTMYECKMIA pag  ankuMHoB. HomeHKknatypa.
M3omepua yrnepoaHoOro ckesneta M MOJIOMKEHUA KPaTHOW CBA3M B MONeKyse. XMmuyeckne
CcBOWCTBA (Ha nNpumepe aueTWIEHa): peakuuu npucoegmMHeHusa (ranoreHMpoBaHue,

12 TMOPUPOBAHUE, TMAPATALMA, TMAPOraIOreHMPOBAHUE) KaK cnocob nosyvyeHnsa NoAMMepPOB U
Apyrnx nonesHbIX NpoayKToB. fopeHne aueTuneHa Kak UCTOUYHUK BbICOKOTEMNEepaTypHOro
naameHun oA CBapKM U pe3kn meTtannos. [pumeHeHune aueTnneHa.

13 BeH30/ KaK npeacTaBUTeNb apOMaTUYECKMX yrneBoaopoaos. CTpoeHre Mosiekynbl 6eH3ona.
XMMUYecKkMe CBOWMCTBA: peakuMn 3aMelleHns (ranoreHMpoBaHWe) Kak crnocob noayyeHus
XMMUYECKMX CPeAaCTB  3alMTbl  PaACcTeHUMW, NpUcoeaMHeHuA  (rMapupoBaHMe)  Kak

14 AOKA3aTeNbCTBO HenpeaenbHOro xapaktepa 6eHs3ona. Peakuma ropeHuda. lNpumeHeHue
6eH3ona.

KoHTponbHas pabota 3a 1 nonyroaue
15
Xnmua n aHepreTuKa. MpupogHble UCTOYHUKKU yrnesoaoponoB. MpupoaHbiii ras. Hedtb.

16 MonyTHble HedTAHbIE rasbl. KameHHbIN yronb. XMMuUA 1 SHepreTuka.

CoctaB HedTM 1 ee nepepaboTKa.. MNeperoHka HedpTU. BeH3nH. OKTaHOBOE YMCN0 BeH3MHa.

17 NurpounH. KepocuH. KpeknHr HedTenpoayKTos. Muponms. OxpaHa OKpyKatoLen cpebl npu

HedTenepepaboTKe N TPAHCNOPTUPOBKE HEPTENPOAYKTOB.




18

Knaccudumkauma, HoOMeHKnaTypa, u3omepus cnuptoB. MeTaHon M 3TaHOA  Kak
npeacTtaBUTeNM NpeaebHbiX 0A4HOAaTOMHbIX CINPTOB

19

XMMMYeCcKMe CBOMCTBA (Ha NpUMepe MEeTaHOMa M 3TaHOA): B3aMMOENCTBME C HAaTPUEM KaK
CNocob YCTaHOBNEHUSA HANMYMA TMAPOKCOrPYNMbl, Peakuma C rasoreHoBoAopoAaMM Kak
cnocob nosyyeHUs pacTBopuTenen, Aermapatauus Kak cnocob nosydyeHus 3STueHa.
Peakuma ropeHua: CNUpTbl  Kak TonauBo. [pMMeHeHMe MeTaHo/la W 3TaHona.
dusmnonornyeckoe AencrTeme MeTaHo  a M 3TaHONa Ha OPraHM3Mm Ye/l0BeKa.

20

STUNEHTNKOAb U rMnuepumH KakK npencrasutenn npeaesibHblX MHOroatToOMHbIX CNUPTOB.
KauecTBeHHas peakuymna Ha MHOroatomMmHble CNUpPTbl N ee NnpumeHeHne AnAa pacno3HaBaHUA
rMUUEPUHA B COCTaBe KOCMETMYECKUX cpencTB. [paKTnyeckoe npumeHeHne aTUIeHIIMKOA
n rnnuepunHa

21

CTpoeHne monekynbl ¢eHona. B3aumHoe BAMAHME aTOMOB B MoOJIeKysne ¢eHona.
XMMUYecKMe CBOMCTBA: B3aMMOAEMNCTBME C HaATpUeEM, TMAPOKCUAOM HaTpua, HGpomom.
MpumeHeHWe peHona.

22

MeTaHanb (popmanbaerna) v staHanb (aueTanbaerns) Kak npeacraBuTenn npenesbHbIX
anbaernaos. KauecTBeHHble peakuun Ha KapboHWAbHYIO rpynny (peakuusa «cepebpsaHoro
3epKana», B3aumoaencTeme c rugpokcuaom meam (Il) n ux npumeHeHune gns obHapy*KeHua
npeaenbHbIX anbAerngos B NPOMbILW/IEHHbIX CTOYHbIX BOoAax. TOKCMYHOCTb anbAeruaos.
MpumeHeHne dopmanbaermaa v aueTtanbaervaa.

23

YKCYCHaa KMCN0Ta KaK NpeacTaBuTeNlb NpeaesibHbIX OAHOOCHOBHbIX KapbOHOBbIX KMCAOT.
XvMuyeckme CBOWCTBA (Ha MNpUMMepe YKCYCHOW KWUCNOTbl): peakumMm C  MeTasnamu,




OCHOBHbIMW OKCMZAMM, OCHOBAHMSAMW W CONAMM KaK MOATBEP)KAEHME CXOACTBA C
HEOPraHNMYEeCKUMMU KUCNoTamu. PeaKkumsa sTepuduKaLmm Kak cnocob noaydyeHua CAOXKHbIX
apupos. lMpumeHeHUe YKCYCHOM KucnoTbl. [peacrtaBneHne O BbICWKMX KapHOHOBbIX
KMCNOTax.

24

MpakTuyeckas pabota Ne3 MonyyeHue 1 cBOMCTBA KAPOOHOBBIX KUCNOT

25

npaKTW-IeCKaﬂ pa60Ta Ned4 PeweHune KCNEpPUMEHTa/IbHbIX 3a4a4 Ha pPacno3HaBaHUE
OpraHMN4YeCcKnx seLecTs

26

CnoskHble 30upbl Kak NPOAYKTbl B3aMMOAEWUCTBMA KapbOHOBbIX KWUCAOT CO CNMpTamw.
MpuMmeHeHUe CNOXKHbIX 3PUPOB B NULLEBON U NAPPIOMEPHOM MPOMbILLIEHHOCTU. HKUpPbl KaK
CNOXHble 3¢Mpbl TANLEPMHA U BbICWIMX KAapPOOHOBbLIX KUCNOT. PacTUTeNbHble U XKUBOTHbIE
¥MPbl, UX cOCTaB. Pacno3HaBaHWe PACTUTENbHbIX XMPOB HAa OCHOBAHUU UX HenpeaebHOro
XapakTepa. [pumeHeHMe KMpoB. [MAPOAU3 WAM  OMbBIZIEHME IKMPOB KaK Cnocob
NMPOMbILLZIEHHOIO NOJYYEHMA COMEN BbICLUMX KapOOHOBbIX KMCNOT. Mblnad Kak CONMM BbICLLMX
Kapb60oHOBbIX KMCNOT. MotoLne CBOMCTBA MblNa.

27

Knaccudukaumsa yrnesofoB. HaxoxaeHue yrnesogoB B npupoge. [OKo3a  Kak
anbaernpocnupt. bporkeHue ratokosbl. Caxaposa. M'maposms caxaposbi.

28

Kpaxman v uenntonosa Kak 6Guonornyeckne noammepbl. XMMMUYECKME CBOMCTBA Kpaxmasia u
LeNNN03bl (rMApoan3, KaYecTBEHHAA Peakumns C Mo40M Ha Kpaxman U ee NpUMeHeHWe gns
OOHaApY)KEeHUA Kpaxmasia B MPOAyKTax NUTaHUSA)




MpakTuyeckaa pabota No5 pelleHWe 3SKCNePUMEHTaNbHbIX 33a4ay4 Ha MoayyYeHue W

29 pacno3HaBaHWe OpraHMYEeCcKUX BeLLEeCTB
CoctaB M HOMeHKNaTypa. AMMHOKUCAOTbI Kak am@pOoTepHble OpraHUYecKkMe coeguHeHus.
30 MentuaHaa cBsA3b. buonornyeckoe 3HayeHWe o-aMMHOKUCAOT. O6nactM npumeHeHus
aMWHOKMC/IOT.
Benkun Kak npupoaHble 6uononnmmepbl. CoctaB U CTpoeHne 6enKoB. XMMUYECKME CBOMCTBA
6enKkoB: rMaponus, aeHaTtypauus. O6HapyxeHue 6enKoB MNMPU MOMOLLN KayeCTBEHHbIX
31 (uBeTHbIX) peakuuit. MpeBpalweHns 6enKoB MUK B opraHusme. bruonormyeckme GyHKUMM
6enkoB. HyknenHoBble KMCNoTbl. Hykneotuabl. KomnaemeHTapHble a30TUCTble OCHOBAHUA.
dapmaKonornyeckan Xmmums.
32 NToroBas KOHTpONbHasA paboTa
Monnmepsbl, NoNy4aemble B peakunm nonmmepusaumnm. CtpoeHne monekynbl. MoanaTuAeH u
33 nonunponuneH. ®eHonopopmanbaernHoie CMONbI.
MpupoaHbIN Kayuyk (pM3nYecKkne n XMMMUYEeCKne CBOMCTBA, NpumeHeHue). CUHTETUYECKUIA
34

Kay4yk (cBoiicTBa, nosnyyeHne). CUHTETUYECKNE BOJIOKHA.




