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O01mas xapakTepucTHKA 3JIEKTUHBHOI0 Kypca

[Ipu  cocraBlieHWHM  TPOTPAMMBI  DJIGKTHBHOTO  Kypca B OCHOBY  IOJIOXKCHBI
KOMIICTEHTHOCTHBIM, METAalpeJIMETHBIH W QJITOPUTMUYECKHN IMOIXOABI B OOYYEHHH, KOTOPBIC
CTPOSITCS Ha BHEAPEHUU HOBBIX MEAATOTUYCCKUX TEXHOJOTUH U CHOPMUPOBAHHOCTH KITFOYCBBIX
KOMIICTEHIIMI, KOTOpPbIE MOTYT OBITh NMPHOOPETEHBI YYEHUKOM, €CIH COOIIOJCHBI CIICAYIOIINE
YCIIOBHSL: TIPAKTUYECKasi HAIPABICHHOCTh 00YyUEHUs; OpUEHTAIMs Y4eOHOT0 Mpoliecca Ha pa3BUTHE
CaMOCTOSITEITbHOCTH M OTBETCTBEHHOCTH YUCHHKA 33 PE3YJIbTAThl CBOCH JIEATEIILHOCTH.

Oco0eHHOCTBIO MPOrpaMMbI 3TOTO Kypca B 10 kiacce sIBISE€TCS TO, YTO TEOPETHUECKHUE
3HAaHUS MHTETPUPOBAHBI C MPAKTUYECKON MOATOTOBKOHM YYAIIMXCS MO CIOXKHBIM TEOPETHYCCKUM
BOMpOCaM, TaKXKe YydJalluecs CaMOCTOATENbHO OyIyT COCTaBJIATh 3aJaHMsl IOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

OCHOBHbBIE TEXHOJIOTHH, METO/IbI, (HOPMBI 00YUEHHS.

OCHOBHBIC TEXHOJIOTHH: TEXHOJIOTHSl PA3BUTUS KPUTHUYECKOTO MBINUICHUS, TEXHOJIOTHUS
MPOEKTHOM JESATETBbHOCTH, 3A0pPOBhECOEpEraroIne TEXHOJIOTUH, TEXHOJOIMH pPa3HOYPOBHEBOU
muddepeHnmanmm;

Metoabl 00yueHust:

1. OpraHu3anuu U caMOOpraHU3aIUH:

— TEpUeNTHBHBIC: CIIOBeCHble (JIeKIuWs, pacckas3, Oecena, WHCTPYKTaX), HAarJIsATHbIC
(IeMOHCTpaMK,  WUIIOCTPALUU,  CXEMbI), TPAaKTUYEeCKUE  (BBINOJHEHHE  YIPaXHCHUH,
1a00paTOpHBIX PadOT, MPAKTHYECKUX PadoT);

— THOCTHYECKHE: OOBSCHUTEIBHO-HIUTIOCTPUPOBAHHBIC, PENPOJYKTHBHBIC, SBPHCTUYECKHUE,
poOJIeMHbIE, UCCIIEIOBATEIbCKUE,

— yIpaBJICHYECKUE: XaPaKTEPU3YIOT CTEIIEHb CAMOCTOSTEILHOCTH YUaIIUXCS;

— JIOTMYECKHWE: WHIyKTHBHBIC, NEAYKTHBHBIC, CpaBHEHHUE, O00O0OIIEHWE, CHUCTeMaTH3aIus,
KJaccu(UKaius, KOHKPETHbIC U a0CTPAKTHBIC, AaHAIU3 U CHHTE3;

2. CTUMynupOBaHUsI U MOTHBAIIUU:

— CTHMYJIMPOBaHHE: CO3HATCILHOCTH, OTBETCTBEHHOCTH, HACTOWYMBOCTH, HAaXOIYHUBOCTH,
J0ITa;

— CTHUMYJIMpPOBAaHHE MOTHBOB HWHTEpeca - I[I03HABATENbHBIE WIPHI, KOHKYPCHI, YydeOHBIC
JTUCKYCCUU, CO3JaHHE CHUTYyallid HOBU3HBI, YycCleXa, HEOXKUIAAHHOCTh, 3aHUMATEIbHOCTbD,
napagoKCaTbHOCTH.

@opMbl OpraHu3alnuu y4eGHOro npouecca:

— (poHTaNBHEIE;

— TIApHBIC;

— HHIUBUIYyaTbHBIC,

—  TPYIIIOBBIE.

@opMbI KOHTPOJISI: 3a4eTHAs («3a4eT», «HE3aUET»)

1. Texkyumii KOHTpoJb (OLIEHKA AaKTMBHOCTU HpU OOCYKIEHUH HPOOJEMHBIX BOMPOCOB,
Pe3yIbTATOB BBHIIIOJIHEHUS JIOMAITHETO 3aJaHHs);

2. Temaruyeckuii KOHTPOJb (OLIEHKA PE3YIbTATOB TEMATHUECKOTO TECTUPOBAHMS);

3. WrtoroBblii KOHTPOJIb (OLIEHKA PE3YIbTATOB BHIOJHEHUS pa3nu4HbIX BapuaHToB KIIMoB)

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4e0OHOI0 NMpoLecca Mo )JIEKTHBHOMY KypCy
«TpyaHbie BOIPOCHI OPraHUYeCcKOi XUMUK)
JocTuxkenne 00y4aomuMUcs JUYHOCTHBIX PE3YyJIbTaTOB:
1. B 11eHHOCTHO-OpHUEHTALIMOHHOM cdepe - YYBCTBO FOPAOCTH 32 POCCHHUCKYI0 XUMHUYECKYIO
HayKy, TyMaHU3M, OTHOILICHUE K TPYAY, LIEJIE€yCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
2. B 1pynoBoii cdepe - roTOBHOCTh K OCO3HAHHOMY BBIOOpY JAajbHEWIIeH 0Opa3oBaTelbHOM
TPAEKTOPUH;



3. B no3nHaBarenbHON (KOTHUTHBHOM, HMHTEIUICKTYaIbHOW) cdepe - MOTHBaLMs YYEHUS,
YMEHHE yNPABIATH CBOCH MO3HABATEIbHOU JIESITEIIbHOCTHIO.

MeTtanpeaAMeTHBIMH PE3yJIbTaTaMU OCBOEHUS JIEKTUBHOI'O Kypca IPOrPaMMBbI SIBJISIFOTCSL:

1. Brnamenue  yHHUBEpPCAJIbHBIMU  €CTECTBEHHO-HAYYHBIMU  CIOCOOAaMU  JESITENbHOCTHU:
HabJI0IeHNe, U3MEpEHHe, YKCIIEPUMEHT, yueOHOE HCCIeI0OBaHNe; TPUMEHEHHE OCHOBHBIX METO/I0B
MO3HaHUS (CUCTEMHO-UH(GOPMAIIMOHHBIN aHalIu3, MOJEIMPOBAHUE) I HM3YyYEHHUS pPa3IMYHbIX
CTOPOH OKPYKarOUIEN NEHCTBUTEIIBHOCTH;

2. Vcnonp3oBaHUE YHUBEPCAIBHBIX CIOCOOOB MEATENIBHOCTH IO PEHICHHUI0 MpodieM u
OCHOBHBIX HMHTEJUICKTYAJIBHBIX oONepanuidi: (GopMynupoBaHHE THUIOTE3, aHAIW3 M CHHTES,
CpaBHEHHE, 00O0OIIeHHe, CUCTeMaTHU3allus, BBIIBICHHE MPUYUHHO-CICACTBEHHBIX CBS3€H, MOUCK
aHaJIOTOB;

3. Vuawueca nomyyam 603MOINCHOCMb HAYYUMBCA: YMEHUN 2eHepuposamsv udeu U
onpeoensamos cpedcmaa, HeodX0ouMble 05 UX Pearu3ayul;

4. YMmeHHe ONpeNeNaTh LUeNU U 3aJa4u JeATeIbHOCTH, BHIOMPATh CPEACTBA pealln3ally Leu
Y IPUMEHATH UX HA TIPAKTHKE;

5. Hcnonp3oBaHuE pa3IUYHbIX HCTOYHUKOB Ui MOMy4YEHUsI XUMUYECKO HHpopMaLuu.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOEHHMSI IPOTPAMMBI 110 JIEKTUBHOMY KYPCY SIBIISIOTCS:

— yMEHHE ONUCBhIBATb U pa3inyaTh U3YyUYEHHBbIE KIJIACChl OPraHUYECKHX COCIMHEHUH,
XUMHYECKHUE PEaKIUH;

—  KIaccu(pUIUpOBaTh U3yUYEeHHBIE OOBEKTHI U SBICHUS;

— Jenartb BBIBOABI U YMO3AKIIOYEHHMs U3 HaONIOJAEHUH, W3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEM, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 10 aHAJIOIMHU CO CBOMCTBAMU
M3YYEHHBIX, a TAK)KE Ha OCHOBE 3HAHUI 0 MEXaHU3MaX XUMHUYECKUX PEaKIIni;

—  CTPYKTYpHUPOBaTh M3YYCHHBIH MaTepHal W XUMHUYECKYI0O MH(POPMALUIO, MOTYYCHHYIO W3
JIPYTUX UCTOYHHUKOB;

— aHaJIM3uMpoBaTh U OLEHUBATh IIOCIEACTBUS [UIsl OKpYXKaroleil cpeabl ObITOBOH U
MIPOU3BOJICTBEHHON JIEATEIHHOCTH YENOBEKa, CBSA3aHHOM C MepepaboTKON U HCHOJIb30BaHUEM
BELIECTB;

— pa3bACHATH, Ha mpuMmepax (MPUBOIUTH MPHUMEPHI, MOATBEPKAAIONINE) MaTepUAIbHOE
€IMHCTBO M B3aHMMOCBSI3b KOMIIOHEHTOB JKMBOM M HEKHMBOW IMPHUPOJABI U YEJOBEKa KaK Ba)KHYIO
4acTb 9TOTO €JUHCTBA;

— CTpPOUTH CBOE€ IIOBEJIEHHUE B COOTBETCTBUM C MPHUHIMIAMHU OEpPEKHOr0 OTHOLIEHUS K
IIPUPOJIE.

3. Conep:kaHue 3JICKTUBHOIO Kypca:
Beenenne (7 yaca). 3HaueHue U pOJIb OPraHUYECKOW XMMHUHM B CHCTEME €CTECTBEHHBIX HayK M B
KHM3HH 00IIEeCTBa.
Kpartkuit ouepk ncropun pa3BUTHS OPTaHUYECKON XUMHH.
[TpennocelIkKu cOo3AaHUsl TEOPUU CTPOCHMS: TEOpUs PAIAMKAIOB M TEOpPHUs THUIOB, paboThl A.
Kekyne, O. ®panknanna u A. M. bytieposa, cbe3n Bpauel u ectectBoucnbiTarenei B I. llneliepe.
CoBpeMeHHbIE HAay4HbIE MPEICTABICHUS O TEOPUU CTPOEHMSI OpPraHMYecKUX coenuHeHuil A.M.
BbyrnepoBa. CuHTe3 HOBBIX MaTepuaioB. OTauune pa3IMyHbIX TUIIOB TMOPUIU3AMU APYT OT ApYyTa.
N3omepust, kak 0AUH U3 (PaKTOPOB MHOI000pa3us OpraHUYEeCcKUX BeulecTB. PenieHue ynpaxHeHUn
110 TeMe «CTpOoeHHE OpraHu4YeCKUX BELIECTBY
Tema Nel. «Ctpoenue u kaaccuUKaIUs OPraHUIECKUX COCTUHEHH (6 4acoB)
Knaccugukaius opraHMuecKuX COeMHEHUH 110 CTPOSHHIO «YTJIEPOAHOTO CKENeTa»: alluKINYecKue
(anmkaHbl, aJKeHbl, AJIKWHBI, aJKaJueHbl), KapOOUMKINYecKue (IMKIOAIKaHbl W apeHbl) U
rereporukianyeckue. Kiaccudukanus opraHmueckux coeMHeHUH 1Mo (yHKIIMOHAIBHBIM IPYIIaM:
CHUPTHI, (PEHOJIBI, TPOCThIE YPUPHI, ANbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHbIE 3(DUPHL.
Homenknarypa tpuBnanbhas, paunoHanpHas u HMIOITAK. PanuonanbHas HOMEHKIaTypa Kak
npenuectBeHHUK HoMmeHknatypel MIOITAK. Crpykrypnas uzomepus. Ponb B HmpHpOAHBIX



00BEKTaX CTPYKTYypHOU m3oMmepuu. [IpocTpaHCcTBeHHAss M30MEpHUsSl M €€ BHJBI: TeOMEeTpUYecKas 1
onTHYeckas.  buosormdeckoe 3HaueHWe ONTHYECKOW wu3omepur. OTpakeHHe OCOOCHHOCTEH
CTPOCHUSA MOJICKYJ TCOMCTPUYCCKUX U ONITUYCCKUX N30MCPOB B UX HA3BAHUAX.

Tema Ne2. «Xumuueckue peakiiuu B opranuueckoit xumumn» (14 gaca).

Pa3peiB u oOpa3oBaHue cCBsize. [ OMOMMTHYECKUH M TETEPOIUTHYECCKUN pPa3phlB KOBAJECHTHOM
XUMHYECKOM CBSI3H.

@DaxTOopHl, BIUSIOUINE HAa JOCTYITHOCTh 3JIEKTPOHOB B CBA3SIX U B OTJEJbHBIX aTOMaX: HHAYKTUBHBIN
addekr, mezomepHbiii dpdext wmim dPdext conpspkenus. [ unepkonbproranusa. [lonstae o
nykieodpune u snekrpodumie. Knaccuduxamus pearentoB. Knaccuduxamus peakuuil mo THILY
pearupymoomux yactull (HykieopmibHble W 3iekTpodmibHbie). Kinaccupukamms peakuuii mo u
MNPUHIMIYY HM3MEHEHUs cocrtaBa Mouiekyibl. [loHsTHE O HykieoduiIbHOE 3aMelleHue Yy
HACBILLIEHHOI'0 aTOMaMH yriaepoaa. CBsi3b MeX1y KHHETUKON U MEXaHU3MOM pEeaKLUu.

Bnusinue pactBopurtens. BnusHue cTpoeHus pearupyrommx coeauHeHud. CTepeoXuMUYecKue
aCIeKThl MEXaHU3Ma peakuuil Mexanu3m SN2.

Crepeoxumuueckne acmekThl MexaHm3dM SNI1. CrepeoxumMudeckue acnekTbl MexanusM SNi
,y4acTUE COCEIHUX IPYIIIL.

Tema Ne3. «Pemenue pacu€THBIX 33]1a4 Ha ONMPEICIICHHE MOJICKYISIPHON (DOPMYIIBI OPraHHIECKOTO
BemecTBay (14 yaca).

Pemenue pacu€THbIX 3ama4 Ha OMPEACIICHUE MOJICKYJISIPHON (DOpPMYJIbI OPraHUYEeCcKOro BEHIECTBA
10 U3BECTHOMY 3JIEMEHTHOMY COCTABY.

Pemenue pacu€THbIX 3a7a4 Ha ONpPEACIICHHE MOJIEKYJIAPHON (POpMyIsbl OPraHMYECKOrO BEIIecTBa
10 IPOJYKTaM CrOpaHusl.

Pemenue pacu€THbIX 3a7a4 Ha ONMpPEACIICHUE MOJICKYISIPHON (POpPMYJIbI OPraHUYeCKOro BEHIECTBA
110 U3BECTHOW MACCOBOM J10JI€ OJTHOTO M3 AJIEMEHTOB. PerieHre pacy€THbIX 3a7a4 Ha OINpeeIeHUE
MOJICKYJISIPHOH ()OPMYJITBI OPraHMYECKOTO BEIISCTBA 110 €r0 PEAKIIMOHHONW CIIOCOOHOCTH.

Pacu€rel 1o ypaBHEHUAM XHMHYECKMX peakuui. Bbeixox mnpoaykra peakuuu. Pacuérel mo
YpaBHEHUSAM XHMHYECKUX PEAKIUH,eCIM OJHO W3 BEHIECTB JaHO B u30bITKEe. Pacuérel mo
TEPMOXUMHUYECKUM YPaBHEHUSAM peakUui. BeIuncieHns ¢ UCIOIb30BaHUEM MOHITUH «KOJIMYECTBO
BEIIIECTBA», «YUCIO ABOTaIpO», MOJISIPHAS Macca, MOJIAPHBINA 00BbeM. Y CTaHOBJICHHE MPOCTEHIIICH
dbopMyInbl BelIECTBA IO MAcCOBBIM JONSM D3JIEMEHTOB C HCIOJNb30BAaHHEM aOCONMIOTHOW U
OTHOCUTENILHOHN TIJIOTHOCTH BeElIecTBa. BhIuucieHHMe Macchl, KOJUYECTBA UM O0ObeMa MPOAYKTA
peaKkiuyu Mo HM3BECTHOM Macce, KOJIMUYECTBY WIM OO0bEMY HMCXOJHOTO BEIIECTBA, COJEPKaIIero
npuMecu. PacyeT 0O0BEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKUX peakmusax. CucrteMaTusamus u
o0o0mmeHne 3HaHMil 1o pazaeny «PemieHue pacdeTHbIX 3amauy». PemieHne KOMOWHUPOBAHHBIX
3anad. KontponbsHas pabota o teme «Pelienne pacyeTHbIX 3a1a9y.

Tema Ned4. «['eneTrueckasi CBSI3b MEXIY KJIACCAMHM OPraHUYECKUX coequHeHu.» (7 yaca).
XUMUYECKHE CBOMCTBA YIJIEBOJOPOIOB M CIOCOOBI uX TmosydeHus. Cxembl mpeBpalieHui
OTPAXKAIOLINUX F'EHETUYECKYIO CBSI3b MEXIY YIVIEBOAOPOAAMHU: OTKPBITHIE, 3aKPBITHIE, CMEILIAHHBIE.
YPOK-NPAKTUKYM MO COCTaBJIECHUIO CXEM MPEBPAILCHUIN, OTPAXKAIOIIUX T€HETHYECKYIO CBSA3b MEKTY
yraeBogopoaamMu. Cxembl  MpEBpalleHUH  OTpakarolUUX TIEHETUYECKYI0  CBSI3b  MEXKIY
YIJIEBOAOPOJAMHA W KHUCIIOPOJACOJECPKAIMMH ~ OPTraHUYECKHUMHU  COCAUHEHHUSIMU:  OTKPBITHIE,
3aKpBIThIE, CMEIIaHHbIE. ['€HeThueckas CBA3b aMUHOB C JPYTMMHU KJIAaCCaMH OPraHUYECKHX
COCIMHCHUI

['eneTnueckasi CBSI3b aMUHOKHCIIOT C IPYTUMHU KJIacCaMH OpraHUYecKux coeauHeHuil. KontponbHas
pabora o Teme «I'eHeTudecKas CBsI3b MKy KIacCaMH OPTaHUYECKUX COCTUHECHUI.

Tema Ne5. «buonornuecku akTUBHEIE BemiecTBa» (18 yacos).

[Tonstne o ButammHax. Mx kmaccudukanus u o0o3HaueHne. HopMbl moTpeOaeHUsT BUTAMUHOB.
BogopactBopumbie (Ha mpumMepe ButamuHa C) U KUPOPACTBOPUMEBIE (HA MPUMEPE BUTAMUHOB A U
D) Butamunbl. I[lonstue 00 aBWUTaMUHO3aX, THIEP- W TUNOBHTaMUHO3ax. [Ipodumakrtuxa



aBuTamMuHO3a. OTAEIpHBIE NPEACTABUTENN BOJOPACTBOPpUMBIX BUTaM- UHOB (C, PP, rpynnsr B) Ux
ounonornueckas poib. JKupopactBopumbix BUTaMuHOB (A, D, E). Ux 6uonornueckas ponsb. [lonstue
0 (hepMeHTaxX Kak 0 OMOJIOTMYECKHX KaTalu3aTopax OeIKOBOM MPUPOIBI.

3HayeHue B OMOJOIMM M HIpPUMEHEHHE B IpoMblIUIeHHOCTH. Kiaccudukanus ¢epMeHTOB.
OcoOeHHOCTH CTPOCHHS M CBOUCTB (DEPMEHTOB: CENEKTHBHOCTh M A((HEKTUBHOCTh. 3aBUCUMOCTh
aKTUBHOCTH (epMeHTa oT TemnepaTypbsl U pH cpeasl. OcoOEHHOCTH CTPOEHHUS U CBOICTB B
CpPaBHEHHHM C HEOpPraHMYeCKMMH KaTanu3aTopamu. [loHATHE O TOpPMOHAaX KakK OMOJIOTUYECKU
aKTHBHBIX  BEILECTBAX, BBIIOJHIIOIIMX  SHAOKPHUHHYIO  PEryJALHUI0  KU3HEAEATEIbHOCTH
opranu3MoB. Knaccuukanus TOpMOHOB: CTEPOUIBI, IPOU3BOAHBIE AMUHOKHCIIOT, TTOJIMIIENTH/IHBIC
u OesKkoBble TOPMOHBI. OT/eNbHbIE NPEACTABUTENIN TOPMOHOB: ICTPAANOJI, TECTOCTEPOH, UHCYJIIHH,
anpeHaniuH IloHstne o JekapcTBaX Kak XMMMOTEpalleBTUYECKUX Ipenaparax. KpaTtkue
HCTOPUUYECKHE CBEACHUS O BOSHUKHOBEHUH U PA3BUTUU XUMHUOTEPAIIUH.

I'pynmbel  nekapcTB:  cyinbpamMuisl  (CTPENTOUWA), AHTHOMOTUKM (TMIEHUIMIUIMH), aCIHPHH.
be3onacHble criocoObl TPUMEHEHMs], TEKapCTBEHHBIE (POPMBI.

MexaHu3mM  J€MCTBHSL  HEKOTOPBIX  JIEKAPCTBEHHBIX  IMPENaparoB, CTPOEHUE  MOJIEKYII,
IIPOrHO3UPOBAHME CBOWCTB HAa OCHOBE aHAIM3a XMMHMYECKOIO CTPOEHHUs. AHTHOMOTHKH, HUX
Kinaccu(uKanusi M0 CTPOCHHIO, THUITy W CHEKTpY JeicTBus. HapkoTWku, HapKOMaHUSI U ee
npopuiakTuka. 3aliura TPYHNOBBIX NPOEKTOB Mo TeMme «Buramuubl. depMeHTH». 3amura
TPYIIIOBBIX MTPOEKTOB IO TeMe «JIekapcTBay.

Kparkasi xapakTepHCTHKA CO/IePKAHUSI.

Ne n/nt Ha3zBanue conepkaTenbHOro 6jgoka KonnuecTBo yacos
1. BBenenue 7
2. Crpoenue u Kiaccu(uKays OpraHndecKuX COeNHEHNH. 6
3. XHWMHMYECKUE PEAKIIMU B OPTaHUYECKON XUMUHU 14
4. Pemenne pacu€THBIX 3a7a4 Ha OIIPENEICHUE MOJIEKYIISIPHON 14
(hopMyITBI OPraHMYECKOr0 BEIMIECTBA
3. I'eneTndeckas CBsI3b MEKIy KJIACCAMH OPraHUYECKUX COCTUHEHHM. 7
6.
buonornyecku akTUBHBIE BEIIECTBA 18
Utoro 68

[lonsiTne 0 peakuusx 3amMenieHUs. [aJloreHHMpoOBaHHE AJKAHOB W ApEHOB,
LIEJ0YHON TUAPOIIN3 FaJIOT€HAIKAHOB.

[TonsTne 0 peakuusax IIPUCOEIVUHEHHUS. ['mppupoBanue,
TUAPOTAIOTEHUPOBAHUE,  TaJIOTEHHpOBaHWE.  Peaknuu  moauMepusalud U
MOJIMKOH/ICHCALINH.

[lonsiTue O peakuusAx OTLIEIVIeHUs (dMMMUHHUpOBaHUs). JleruapupoBaHue
ankaHoB.  Jlermgparauuss  cnuptoB.  JlermapoxjopupoBaHue ~HA  IpUMeEpe
raJloreHaJIKaHoB. [IoHATHE 0 KPEKUHIE aTKAaHOB U JIETIOJIMMEPU3aLIUN [TOJIMMEPOB.

Peaknnu nzomepuzanmm.

['oMonuTHUYECKN U TETEPOIMTUYECKUN Pa3PbIB KOBAJIEHTHON XUMUYECKOMN CBSI3U;
oOpa3oBaHHe KOBAJICHTHOM CBSI3M IO IOHOPHO-aKLIEITOpHOMY MexaHnu3my. [lonstue
o Hykieoduie u anekrpoduie. Knaccudukamus peakiuii o TUITY pearupyrommx
yacTul] (HyKJIeo(UIbHbIE U 3IEKTPOPUIbHBIC) U MPUHILIUITY U3MEHEHHS COCTaBa
MOJIEKYJIbl. B3anMHOE BiIMsIHME aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEILECTB.



NuayktuBHbIN 1 Me30MepHBIN 3 dekThl. [IpaBuno MapkoBHUKOBA.
MNOYPOYHOE INIVNIAHUPOBAHHUE
10 KJIACC
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OpTaHHYECKUX
coenqnueHuii A.M.
bytneposa. Cunres
HOBBIX
MaTepuasoB.

OTtnanune
Pa3IUYHBIX TUTIOB
THOpHUIN3AIUH IPYT
OT Jpyra.




N3omepus, kak
oJIuH U3 (pakTopoB
MHOT000pa3us
OpPTraHUYeCKUX
BEIIIECTB.

Pemenue
YIPAKHEHUH 110 TEME
«CtpoeHue
OpraHUYECKUX
BELIECTBY

Knaccudukanus
OpPTraHUYECKUX
COCJIMHECHU I o
CTPOCHHIO
«YTIIEPOHOTO
CKEJIeTa:
AlMKINYECKUE
(ankaHsml, aJIKEHBI,
AJIKWHBI, JIKAJUCHBI),
KapOOIMKIINYECKUE
(IMKIT0QJIKAHBI u
apeHbI) u
TeTePOIMKITHYCCKHUC.

Knaccudukanus
OpraHHYECKHUX
COeTUHEHNN o
G yHKIIMOHATBHBIM
rpynmnaMm:  CITHPTHI,
beHonsl, POCTHIE
hUphl, aTbIETHIBI,
KETOHBI, KapOOHOBBIE
KHCIIOTBI,  CJIOXHBIC

3(UPBI.

10

Homenkiatypa
TpUBHUAJIbHAS,
pauHrOHAJIbHAS u
HIOITAK.
Panmonanbuas
HOMEHKJIaTypa  Kak
MPEAIECTBEHHUK
HOMEHKJIATypbl
HIOTTAK.

11

CrpykrypHas
m3omepusi. Ponb B

MPUPOIHBIX 00BEKTaX

CTPYKTYPHOM
U30MEPHH.




12

13

14

[IpocTpancTBEHHAs
HN30MCpHUAd U €€ BUIBIL:
reoMeTpuueckas U
ONTHYECKAsI.

buonoruueckoe
3HA4YCHHE
ONTHYECKOM
HM30MEPHH.
Otpaxenue
0COOEHHOCTEHN
CTPOCHHSI  MOJIEKYJ
FeOMETPUUYECKUX U
OINTHYECKUX
HM30MEPOB B 1504
Ha3BaHUSIX.

PaspsiB 1
o0Opa3oBaHHe CBsI3EH.
I'omonuTryeckuii u
reTepPOIUTUYECKUN
pa3pbiB KOBAIEHTHOMN
XUMHUYECKOU CBSI3U.

15

DaKTOpPBI, BIUSIOIINE
Ha JIOCTYITHOCTb
AJIEKTPOHOB B CBSI35X
U B OTJEJIbHBIX
aToMax:
WHYKTUBHBIN

s dexT, Me3oMepHBIi
s ekt nm 3 dext
COTIPSIKEHHUSI.

16

17

18

FI/IHepKOH’BIOl"aI_[I/I}I .

[TonsTHE O
HyKJeoduie u
aneKTpoduIe.

Knaccudukanms
pEareHToB.

19

20

Knaccudukanus
peakuuii o TUITy
pearupyomux
JaCTHI]
(HyKJI€opHUIbHBIE U
31eKTpOoUIIbHBIE).

Knaccudukanms
peaKkuuii 1o u
MPUHITUTTY




U3MEHEHUS COCTaBa
MOJIEKYJIBI.

21

22

23

IlonsTue o
HyxneodpuiasHoe
3aMeIlIeHHE Y
HACBILIIEHHOTO
aToMaMu yriepoa.

CBs3b MEXTY
KWUHETUKON H
MEXaHU3MOM
peakiuu.

Bnusaue
PacTBOPHTEIISA.

24

Bnusinue ctpoenus
pearupyrommx
COEIUHEHMI.

25

CrepeoxuMuiecKue
ACTICKTBhI MEXaHM3Ma
peaKIuii MEXaHU3M
SN2.

26

27

28

Crepeoxummuueckue
ACIEKThl MEXaHU3M
Sn1.
Crepeoxumuyeckue
ACIIEKThl MEXaHU3M
Sni ,yuactue
COCEHUX TPyMII.
Pewenne
pacuéTHBIX 3a7a4 Ha
OIpezieIICHUE
MOJIEKYJIAPHOMN
bopMyIbl
OpraHUYECKOro
BElIeCTBa 110
U3BECTHOMY
AIIEMEHTHOMY
COCTaBy.

29

Pemenne
pacu€THBIX 3a7a4 Ha
OnpeneseHue
MOJIEKYJIAPHON




bopmybl
OpPraHHYECKOTO
BEIIECTBA T10
HPOJYKTaM
CrOpaHHsL.

30

Pemenue
pPacyE€THBIX 3a/1a4 HA
onpeneseHue
MOJIEKYJIIPHOU
bopMyIBI
OpPraHUYECKOIo
BEILECTBA 10
W3BECTHOM
MacCcoBOH 1071
OJHOTO U3
AJIEMEHTOB.

31

32

33

34

35

Pemenue
pacy€THBIX 3a7a4 HA
onpeaeieHue
MOJIEKYJIIPHOM
bopmybl
OPraHUYEeCKOro
BEIIECTBA I10 €T0
PEaKIMOHHOM
CIIOCOOHOCTH.

Pacuérrl mo
YpaBHEHUSM
XUMHUYECKHX
peakuuii. Berxon
MPOAYKTA PEAKIUU.
PacuéTtrl mo
YpaBHEHUSIM
XUMHUYECKHX
PEaKLii,eCclIi OJTHO
W3 BEIIECTB JaHO B
HU30BITKE.

Pacuértrl mo
TEPMOXUMHYECKUM
YpaBHEHUSIM
peakuuil.
Breraucnenus ¢
HCITOIb30BaHUEM
MMOHSITHUH

10




«KOJMYECTBO
BEIIIECTBAY, «IHCIIO0
ABorazipo»,
MOJIIpHas Macca,
MOJISIPHBIA 00BEM.

36

37

38

39

40

YcranopieHue
MPOCTEUILEH
dbopMyIIBI BelecTBa
10 MaCCOBBIM
JIOJISIM 3JIEMEHTOB C
HCITOJIb30BaHUEM
a0COJIFOTHOM U
OTHOCHUTEJIbHOM
IUIOTHOCTH
BEIICCTBA.

Brruucnenue
Macchl, KOJIMYeCcTBa
Ui 00bemMa
MPOAYKTA PEaKIun
110 U3BECTHOMU
Macce, KOJIUYECTBY
Wik 00beMy
HCXOTHOT'O
BEIIeCTBa,
cojepoKallero
MIPUMECH.

Pacuet 00beMHBIX
OTHOIIIGHUM T'a30B
MIPU XUMHYECKUX
peaKkuusx.

Cucremaruzanus 1
00001IeHNe 3HAHUI
1o pasaeny
«Pemenue
pacyeTHBIX 3a]a9».

Pemenue
KOMOMHHPOBAHHBIX
3aJ1ad.

41

KoHTtponbHas
pabora o Teme
«Pemenune
pacyeTHBIX 3a]aU».

42

PabGora Han

11




43

44

45

OILIMOKaMU.

XuMHueckue
CBOMCTBaA
YIJIEBOAOPOIOB U
CHOCOOBI UX
MOJTy4YCHHUSI.

CxeMmbl IpeBpanieHui
OTpaXKAIOIIUX
TEHETUYECKYIO CBS3b
MEXIY
YIIIEBOIOPOAAMU:
OTKPBITHIE,

3aKpBITHIE,
CMEIIIaHHBbIE.

YpoK-npakTUKyM 110
COCTaBIICHUIO CXEM
MIpEBpaILCHUH,
OTPaXKAOIINX
TEHETUYECKYIO CBSI3b
MEXIY
YIJI€BOIOPOAAMHU

Cxembl IpeBpallleHU
OTPaXKaKOIINX
TE€HETUYECKYIO CBS3b
MEXIY
YII€BOIOPOAAMHU U
KHUCIIOPOJICOIEPIKALII
MU OpTraHUYECKUMH
COCIMHEHUSIMU:
OTKPBITHIE,
3aKpBITHIE,
CMEUIaHHBIE.

46

47

I'emeTnyeckas CBA3b
aMHHOB C APYTUMHU
KJaccaMu
OPTraHUYECKHUX
CO€IUHEHMI

I'enetnueckas cBs3b
AMHUHOKHCIIOT C
APYruMH KjiacCaMu

12




OpraHUuYECKUX
COEeIUHEHUN

48

KoHnTtposbHas padota
10 TEME
«['eHeTnyecKas CBA3b
MEX]y Kjlaccamu
OpPraHUuYECKUX
COCIIMHECHMI

49

ITonsarue o
BUTamMuHax. Mx
KJ1accuukanus u
ob6o3HaueHune. Hopmbl
oTpeOICHUS
BUTaMHHOB.

50

BonopacrBoprmsle
(Ha mpumepe
ButramuHa C) u
KUPOPACTBOPUMBIE
(Ha mpumepe
BUTaMHHOB A u D)
BUTaMUHBI.

51

52

53

54

[TonsTue 06
aBUTAMUHO32X,
THIIEp- U
THITOBUTAMUHO3aX.
[Tpodunaktuka
aBUTAMHHO3A.

OtnenbHbIC
IpeCTaBUTENN
BOJIOPACTBOPHMBIX
Butam- uHoB (C, PP,
rpymsl B) Ux
Ouosornueckas poib.

JKupopacTBopuMBbIX
BuTamMuHOB (A, D, E).
Hx  Owuonorunueckas
pOJIb.

IlonsTue o
dbepMeHTax Kak o

13




55

OMOIOTNYECKUX
KaTaJM3aTopax
0ETIKOBOM TPUPOJIBI.

3HaueHNUE B
OHOJIOTUH U
MIpUMEHEHHUE B
MPOMBIIIIIICHHOCTH

56

57

Knaccudukanus
(bepMeHTOB.

OcobGeHHOCTH
CTPOEHUS U CBOMCTB
(dbepMeHTOB:
CCJICKTHBHOCTD U

3¢ (HEeKTHBHOCTD.

58

3aBUCHUMOCTh
AKTUBHOCTH
dbepmeHTa ot
TemMiieparypst u pH
cpenbl

59

60

OcobenHoctu
CTPOEHUS U CBOMCTB
B CPaBHCHHH C
HEOPTaHHMYECKUMU
KaTaJn3aTopamMHu.

ITonstue o
TOPMOHAaxX Kak
OMOJIOTHYECKHU
AKTUBHBIX
BEIIIECTBAX,
BBITTOTHSAIOIIUX
SHIOKPUHHYIO
PETYJISIHIO
JKU3HEAEATEILHOCTH
OpPTaHU3MOB.
Knaccudukanus
TOPMOHOB:
CTEPOUIBI,
MIPOU3BOTHBIC
AMHHOKHCIIOT,
MTOJIUIIENITUIHBIE U
OeNKOBbIE TOPMOHBI.

14




61

62

OTtnenbHbIE
MPEICTAaBUTENN
TOPMOHOB:
3CTPAUOII,
TECTOCTEPOH,
WHCYJINH,
aJipECHAJIHH.

ITonsarue o
JIeKapCcTBax Kak
XUMHOTEPANEBTUYUEC
KHUX Mpenaparax.
Kparkue
HUCTOPUYECKHUE
CBCJICHHUS O
BO3HMKHOBCHHUU U
pa3BUTHH
XUMHOTEPAIHUH.

63

64

65

I'pynnel nexkapcrs:
Cynb(haMuIbI
(ctpernrroruy),
AHTUOHOTHKH
(MCHUIUIUINH),
aCIUpHH.
Be3onacHble criocoObl
MIPUMEHEHUS,
JIEKapCTBEHHBIE
(bopMBI.

Mexanusm aeicTBus
HEKOTOPBIX
JIEKapCTBEHHBIX
Mpenaparos,
CTPOCHUE MOJIEKYII,
MIPOTHO3UPOBAHHUE
CBOICTB Ha OCHOBE
aHanm3a
XHUMUYECKOTO
CTPOCHHSI.

AHTHOHMOTHKH, X
KI1acCUpUKAIU 1O
CTPOCHHUIO, TUITY U
CIIEKTPY JACUCTBUSL.

66

Hapkotuku,
HapKOMAaHUS U ee

15




npo¢HIaKTHKA.

3anuTa rpynmnoBbIX
MIPOEKTOB IO TEME

67 «Buramunsl. @epme !
HTBI».
3amuTa rpynmnoBbIX

68 MIPOEKTOB TI0 TEME 1

«JIekapctBay.

Jlureparypa

1.Yuebnuk : [E. Pyosumuc Xumus. 11 k. ba3oBslii ypoBeHb -7¢ uznanue M IIpocBemienue ,
2020.

2. Xumus: [Tocobue-penerutop a1 nocrynaromux B By3bl / [Tox pen. A.C.Eroposa.-Pocros u//1:
®enukc, 2010r

3.Xumus. [Tonroroska k EI'D. Tematuueckue tectsl. ba3oBblil 1 noBbiieHHbIN ypoBHU. 10-11
KJIacchl: yaeOHo-MeToamdeckoe mocooue. \[lox pea. B.H. Jlopouskuna. PocroBa/n: Jlernon, 2017.
4. Paneuxuii A.M., KypssinoBa T.H. Jlunaktuueckuid Marepuan Mo OpraHUYecKod Xumuu. — M.:
[Ipocsenienue, 1997.

5.Xomuenko I'.I1., Xomuenko W.I'. COOpHUK 3ama4 Mo XUMUHU JUIs cpenHer mkoisl. — M.: HoBas
BouHa, 2009.

6.Xomuenko ['.I1., Xomuenko W.I'. COopHHK 3aa4 O XMMHUHU ISl TIOCTYMAIOIIUX B BY3bl. — M.:
Hosas Boana, 2005.

7.Jopoubkun B.H., bepexnas A.I'. EI'D 2021: tematnueckue U TAIUYHBIE TECTHI.

16




17



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 447200959609934981311677372486379060188671997419
Bnageney Banokosa CeeTnaxa KDpbesHa

OeicTevTened C 08.09.2024 no 08.09.2025



http://www.tcpdf.org

		2025-01-14T23:16:09+0500




