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HosicHuTenbHAs 3aNINCKA

DOnekTuBHBIN Kype « TpyaHbIe BOMIPOCH OPraHUYECKON XUMUWY» MPEAHA3HAYEH JUIsl yJaluXcs
10-x xaccoB U paccuuTaH Ha 68 yaca (2 yac B HEJIEIIO).

OCHOBHOM akILIEHT Ipu pa3pabOTKE MporpaMMbl Kypca JeNlaeTCs Ha pPEIIeHHH 3ajad U
TEMaTUYECKUX 3aJlaHu# 1Mo 0s1oKy: «Opranmueckas xumus». Oco00e BHUMaHUE yIEISIeTCS METOTUKE
peieHus 3a1a4 yacTtu |l mo KoHTpobHO-U3MepUTENbHBIM MaTepuaiam EI'D.

1.

esan kypca:

Pa3BuTHe 00IIEKYIBTYPHON KOMIETCHTHOCTH YJaIuXcsi, JOpMUPOBAHUE 3HAHUH B 00IaCTH
JTUATIEKTUYECKOTO MOHUMAHUSI HAYYHOU KapTHHBI MUPA.

3agaum kypca:

— PazButme: oOmMX TPUEMOB  HWHTEJUIEKTYaJbHOW  JIEATETBHOCTH:  aHATUTUYECKOMH,
CUHTETUYECKOW M TPAKTHUUYECKOW, IMO3HABATEIHHOW AaKTUBHOCTH U CaMOCTOSITEIIBHOCTH;
YCTaHOBKE Ha MPOJI0JKEHUE 00pa30BaHusl, TIO3HABATEILHOM MOTHBAIIUH B IIIMPOKOM CMBICJIE:
pPa3BUTHE OIBITA CAMOPEATTU3AINH, KOJJIEKTUBHOTO B3aHMO/ICHCTBHSI;

—  ®opMupoBaHHE: UCCIEAOBATEIHCKUX, KOMMYHUKATUBHBIX, TUYHOCTHBIX U OPTaHU3aTOPCKUX
KOMITIETCHITUH.

O0mas xapakTepucTHKA 3J1eKTUBHOI0 Kypca

[Ipu cocTaBneHnr MPOTPaMMBI AJIEKTUBHOTO Kypca B OCHOBY TOJIOKEHBI KOMITIETEHTHOCTHBIMH,
METaNpeMETHBIN M aJTOPUTMUUYECKUN TOAXOJbI B OOYYEHHH, KOTOPBIE CTPOSITCS Ha BHEAPECHUU
HOBBIX TEJAarOTHYECKUX TEXHOJIOTHH M CHOPMUPOBAHHOCTH KIIFOUEBBIX KOMIIETEHIIUN, KOTOPHIC
MOTYT OBITh NPUOOPETEHbl YYEHHKOM, €CJIM COONIOJCHBI CIEAYIOLIUE YCIOBHUS: MpaKTUYeCcKas
HaIpaBJIEHHOCTh OOY4YEeHHsI; OpUEHTAIUsl y4eOHOro IMpoliecca Ha pa3BUTHE CaMOCTOSITEIBHOCTH U
OTBETCTBEHHOCTH YYEHUKA 34 PE3YJIbTAThl CBOEH JAEATEIBHOCTH.

OCc00EHHOCTBIO MPOTPaMMBI 3TOTO Kypca B 10 kiacce SIBISETCS TO, YTO TEOPETHUECKHE
3HaHUS MHTETPUPOBAHBI C MPAKTUUYECKOW IMOATOTOBKOW YYalIUXCS IO CIOXHBIM TEOPETUYECKUM
BOIIPOCAM, TAKXKe yJalluecss CaMOCTOSITEIbHO OyIyT COCTABIIATh 3a/1aHUS MOBBIILIEHHOTO M BEICOKOTO
YPOBHS CJIIOKHOCTH.

OcCHOBHBbIE TEXHOJIOTUH, METOAbI, POPMBbI 00yUEHHSI.

OCHOBHBIE TEXHOJIOTMM: TEXHOJOTUS Pa3BUTUS KPUTUYECKOI'O MBIIIJICHUS, TEXHOJIOTHS
MIPOEKTHON JIeATENbHOCTH, 3/I0pOBbECOEpEramie TEeXHOJOTHH, TEXHOJOTHMH pPa3HOYPOBHEBOM
muddepeHnmanum;

MeTtoabl 00yueHus:

1. Opranuszanuu 1 caMOOpPraHU3aliH

— TMepleNnTUBHbIC: CIIOBECHBbIC (JIEKUHUsA, paccka3, Oecena, HHCTPYKTax), HarJsIHbIC
(IeMOHCTpaluu, UIUTFOCTPAIIUH, CXEMBbI ), IPAKTUUYECKHE (BBITIOJHEHUE YIIPAKHEHUI, 1a00paTOPHBIX
padoT, MpakTUYECKUX padoT);

— THOCTHUYECKHE: OOBSCHUTEIbHO-UILTIOCTPUPOBAHHBIE, PEMPOIYKTUBHBIC, IBPUCTUYECKUE,
poOJIeMHBIE, UCCIIEeI0BATENbCKHIE,

— YIpaBJICHYECKHUE: XapaKTEPU3YIOT CTEIEHb CAMOCTOSTEIbHOCTH yJallluXcs;

— JIOTHYECKHe: WHIYKTUBHBIC, JIEAYKTUBHbBIE, CpaBHEHHE, O0O0O0OIIeHHE, CUCTeMaTHU3allus,
KIaccu(pUKaIus, KOHKPETHbIE  aOCTPaKTHBIE, aHAINU3 U CUHTE3;

2. CTuMynupoBaHUs U MOTUBALIUU:

— CTUMYJIMPOBAHHUE: CO3HATEIBHOCTH, OTBETCTBEHHOCTH, HACTOMYMBOCTH, HAXOAYHUBOCTH,
JI0JITa;

— CTUMYJIMpOBaHHE MOTHBOB HWHTEpeca - TMO3HABATENIbHBIE WIPbI, KOHKYPCHI, y4eOHbIE
JUCKYCCUHM, CO3/JaHM€ CHUTyalldd HOBM3HBI, YCI€Xa, HEO0XHJaHHOCTb, 3aHUMAaTEIbHOCTb,
MapajoKCcalbHOCTH.

®opMbl OPpraHu3annu y4e0HOro npoiuecca:

— (pOHTANbHBIE;



— TIapHBbIE;
— HHIUBUIYaJIbHBIE;
—  IpYyNIOBBIE.

D opMBbI KOHTPOJIA: 3aUeTHas («3a4eT», «HE3aUEeT)

1. Tekymmii KOHTpOJb (OLEHKA AKTUBHOCTH IpU OOCYXAECHUU MPOOJIEMHBIX BOIIPOCOB,
Pe3yJIbTaTOB BBINOJIHEHUS JOMAIITHETO 331aHNUs);

2. Temaruyeckuii KOHTPOJb (OLIEHKA PE3YJIbTATOB TEMATUIECKOTO TECTHPOBAHNUA);

3. HrtoroBbIit KOHTPOJIb (OIIEHKA PE3YIHTATOB BHITIOJHEHUS pa3InIHbIX BapuanToB KIIMoB)

IInanupyemMsble pe3yJibTaTbl 0CBOCHHS Y4eOHOI0 Mpoiecca 1o 3J1eKTHBHOMY Kypcy
«TpynHble Bonpochbl OPraHUu4ecKoil XUMHMI)

JoctrxeHre 00y4aromuMucs JMYHOCTHBIX PE3YyJIbTaTOB:

1. B 1eHHOCTHO-OPHEHTAIIMOHHON Ccdepe - YYBCTBO TOPJOCTH 32 POCCHUUCKYI0 XHMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LI€JIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb M CAMOOIICHKA;

2. B TpynoBoii cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOODY NasbHEHIIEeH 00pa3oBaTebHOM
TPaeKTOpUU;

3. B mno3HaBarenbHOM (KOTHUTUBHOW, MHTEIUIEKTYaTbHON ) cepe - MOTHBAIINS YUSHHS, YMECHHE
YIPaBIsATh CBOEH MMO3HABATEIBHOMN AEATEIbHOCTHIO.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU OCBOEHHUS AIEKTUBHOIO Kypca IPOrPaMMBbI SIBIISIFOTCSI:

1. Bnagenue  yHUBEpCAJbHBIMM  €CTECTBEHHO-HAyYHBIMM  CIIOCOOAMHU  JI€ATEIbHOCTH:
HabI0IeHNe, N3MEpPEeHHe, SKCTIEPUMEHT, yueOHOe HCClIeJOBaHNE; IPUMEHEHHE OCHOBHBIX METOJIOB
MO3HaHUS (CUCTEMHO-MH(OPMALMOHHBIN aHalu3, MOJEIMPOBAHUE) I HM3YYEHHS Pa3IMYHbIX
CTOPOH OKpPYKaroIIel NeUCTBUTEIBHOCTH;

2. Hcrnonp3oBaHWE YHUBEPCATBHBIX CIOCOOOB MEATEIBHOCTH 10 PEHICHUI0 TpodieM u
OCHOBHBIX UHTEIJICKTYalIbHbBIX ONepanuii: GopMyIupoBaHKe TMIOTE3, aHAIN3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMATH3aIMs, BbISIBIIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, MOKUCK aHAJIOTOB;

3. Vuawuecs nonyuam 603mM0ocHOCHb HAYUUMBCA: YMEHUIO 2eHEPUPOBAb UOeU U ONpedeisimb
cpeocmaea, Heobxooumvle OJisl UX peanu3ayuil;

4. YMmeHHe ONpeaeNaTh UEeNU U 3a7a4u AeITeIbHOCTH, BBIOUPATh CPEJICTBA pean3alii el U
MPUMEHSTh UX Ha MPAKTUKE;

5. Hcnonp3zoBaHue pa3ITUYHbIX HCTOYHUKOB JJIS1 OMYYEHHS] XUMUYECKOU HH(OPMALIUH.

IIpenmMeTHBIMHU pe3yIbTaTaAMM OCBOCHUS MPOTPAMMBI IO SIEKTUBHOMY KYPCY SBIISIOTCS:

— yMEHHME OIUCHhIBaTh U pa3inyaTh H3yYCHHbIE KIACChl OPraHUYECKUX COCAUHECHUIA,
XUMHYECKUE PEAKIIHH;

—  kiIaccupuUIUpPOBaTh U3YUYEeHHbIE OOBEKTHI U SBJICHUS;

— JenaTh BBIBOABlL M YMO3AKIIOYEHHUS U3 HAOMIOJEHUM, W3YUYEHHBIX XHUMHYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOWCTBAMU
M3YYEHHBIX, a TAK)KE Ha OCHOBE 3HAHUH O MEXaHU3MaX XUMUYECKUX PEaKIUii;

—  CTPYKTYypUpOBaTh W3YYEHHBIN MaTepual U XUMHUYECKYI0 HHGOpPMAIUIO, MOJIYYCHHYIO W3
JIPYTUX UCTOYHHUKOB;

— aHaANU3UMpOBaTh W OLEHHUBATh TOCIEACTBHS sl OKpY)XKaroulel cpeabl OBITOBOM U
MIPOU3BOJICTBEHHON JEATENbHOCTH 4YeJOBEKa, CBA3aHHOW ¢ MepepalOTKOM M HCIOJb30BaHUEM
BEILECTB;

— pPa3bACHATH Ha MpuMepax (MPUBOAUTH NPUMEPHI, MOJITBEPXKAAIOILINE) MaTepHaIbHOe
€IMHCTBO 1 B3aUMOCBSI3b KOMIIOHEHTOB KUBOW U HEXKUBOM NPUPOABI U YEJIOBEKA KaK BAKHYIO 4acTb
9TOTO €JUHCTBA;

— CTpPOMTH CBOE MOBE/IEHHE B COOTBETCTBUHU C PUHIMIIAMU OEPEKHOTO OTHOILIEHHS K IPUPOJIE.

3. Conep:xaHue YJIeKTHBHOIO Kypca:



Beenenne (7 yaca). 3HaueHHE U POJIb OPraHUYECKONH XMMHUHU B CUCTEME E€CTECTBEHHBIX HAYK U B
’KHU3HU 00LIeCTBa.

Kpartkuit ouepk ucropuu pa3BUTHS OPraHUYECKON XUMHUH.

[Ipennocelaky co31aHusl TEOPUU CTPOEHHUS: TEOPUS PaJUKaIOB U TEOpHs TUIIOB, paboThl A. Kekye,
O. ®panxnanga u A. M. byrmiepoBa, cbe3n Bpadeil u ectectBoucnbiTareneil B r. ILllmeliepe.
CoBpeMeHHbIE Hay4HbIE INPEACTABIEHUS O TEOPUU CTPOEHHUS OPraHMYeCKUX coeauHeHuil A.M.
BbytnepoBa. CuHTe3 HOBbIX MaTepuaioB. OTINYKE PA3IUYHBIX TUIIOB TMOPUAN3ALMM JPYT OT JApyra.
N3omepust, kak 0AUH U3 GaKTOpPOB MHOI000pa3us OpraHMYEcKuX BeulecTB. Pemienue ynpaxHeHui
1o TeMe «CTpoeHre OpraHu4eCcKUX BEIIECTB)

Tema Nel. «Ctpoenue u kinaccuuKays OpraHndecKiuX COeTMHEHUI (6 4acoB)

Knaccugukanus opraHu4eckux COSIMHEHNH 110 CTPOCHHUIO «YTIIEPOTHOTO CKEJIETay: allHKINIECKHIe
(ankaHbl, aJKEHBI, AJKWUHBI, AaJIKaJUEeHbl), KapOOUMKINYecKHE (LUKIOAIKaHbl W apeHbl) U
rerepounknnyueckue. Kiaccuukanys opraHmueckux coequHEHUH Mo (yHKIMOHAIbHBIM IpyIIam:
CHUPTHI, (PEHOJIBI, TPOCThIE AIPUPHI, aTbAECTUAbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CI0XKHBIE (PUPHI.
Homenknarypa tpuBuanbHas, pauuoHanbHas u WIOITAK. PanmonanpHas HOMEHKJIATypa Kak
npenmecrseHHUK HoMeHKIaTypbl MIOITAK. CtpykrypHas nzomepus. Poiib B mpupoIHBIX 00BEKTaX
CTpYKTypHOU n3oMmepuu. [IpocTpancTBeHHas H30MEPUS U €€ BUJIbI: TeOMETpUUECcKasi U ONTHYECKasl.
buonorunueckoe 3HaueHue onTUyeckoil mzomepuu. OTpakeHne 0COOEHHOCTEH CTPOEHUS MOJIEKYI
reOMETPUYECKUX U ONTHYECKUX U30MEPOB B MX HA3BAHUSIX.

Tema Ne2. «XuMu4eCKUe peakiluy B OpraHuueckoi xumum» (14 yaca).

Pa3peiB 1 oOpaszoBaHue cBsizeld. ['OMONMUTHYECKUIT M TeTEPONUTUYECKHI pa3pblB KOBaJIEHTHOM
XUMHUYECKOMN CBSI3H.

@DakTOPHI, BIUSAIONINE HA TIOCTYITHOCTh AIEKTPOHOB B CBS3SIX U B OT/ACIIBHBIX aTOMAaX: WHIYKTHBHBIN
ahdext, mezomepHbIii dpdekt wm dhdexT conpspkenus. [unepkonbwroranusa. [loHsTne o
Hykieodpune u anmekrpoduie. Knaccubukanus pearentoB. Kiaccudukanus peaknuii mo TUITY
pearupyromux 4vactui] (HykieodunbHble u 3nekTpodunbHbie). Krnaccudukanus peakmuii mo u
MIPUHIIUITY U3MEHEHHs cocTaBa MoJIeKyibl. [loHsTHE 0 HYKIIeohUIbHOE 3aMellIeHNEe Y HACHIIIIEHHOTO
aToMaMu yriepoja. CBsi3b MEXy KHHETUKOM U MEXaHU3MOM PEaKIIUH.

Bnusinue pactBoputena. BnusHue cTpoeHHMs pearupyromux coearHeHuid. CTepeoXuMHYecKue
ACIIeKThl MEXaHHU3Ma peakuii Mexanu3m SN2.

Crepeoxummuyueckue acrekTsl Mexanu3M SN 1. CtepeoXxuMudeckue acrekTsl Mexanu3M SNi ,ydactue
COCETHUX I'PYIIIL.

Tema Ne3. «Penenue pacuéTHbIX 3a7a4 Ha ONIPEICTICHUE MOJICKYJIIPHON (POPMYJIBI OPraHUYECKOTO
BemiectBa» (14 gaca).

Pemenne pacu€THbIX 3a/1a4 HA ONpeAETICHUE MOJICKYIISIPHON (JOPMYIIbI OPraHHYECKOTO BEIIeCTBA 110
M3BECTHOMY 3JIEMEHTHOMY COCTaBY.

Pemenne pacu€THbIX 3a/1a4 HA ONpeelieHne MOJICKYIIPHON GOpMYIIbl OPraHUYECKOTO BEIIECTBA MO
MPOJYKTaM CTOPAHHUSL.

Pemenne pacu€THbIX 3a/1a4 HA ONpeAETICHUE MOJIEKYIISIPHOM (JOPMYITbI OPTraHHUECKOTO BEIeCTBA 110
M3BECTHOM MAacCOBOM [I0JI€ OJHOTO U3 3JIEMEHTOB. PelieHue pacu€THhIX 3a7a4 Ha ONpEeIeIeHHE
MOJIEKYJISIPHOM (OPMYIIBI OPraHUYECKOTO BEIIECTBA [0 €r0 PEAKLIMOHHONW CIOCOOHOCTH.

Pacu€rel 1o ypaBHEHUSM XMMHYECKUX peakuui. Beixox mnpoxaykra peaxkuuu. Pacu€rer 1o
YpaBHEHUSAM XHMUYECKHUX PEaKIHif,eclii OJHO W3 BeUIecTB JaHO B M30bITKe. Pacuérel mo
TEPMOXUMHUYECKUM YPaBHEHUSAM peakUuii. BeluncieHus ¢ uCnoiab30BaHUEM MOHATHH «KOJIMYECTBO
BEIIECTBaY, «YUCIO0 ABOrajipo», MOJIIpHAs Macca, MOJIAPHBIN 00beM. Y CTaHOBIIEHUE MPOCTEHIIeH
¢dopMynbl BellecTBA IO MAacCCOBBIM JOJSIM DJIEMEHTOB C HCHOJIb30BAHUEM a0COJIIOTHOW H
OTHOCHTEJIbHOM IJIOTHOCTH BEIECTBa. BbIUMCIeHHEe Macchl, KOJMYECTBA WM 00beMa MPOIYyKTa
peakuMy Mo WM3BECTHOM Macce, KOJIMYECTBY HJIM OO0BEMY MCXOJHOIO BEIIECTBA, COJEPIKAIIETO
npumMecH. Pacuer 0ObeMHBIX OTHOIIEHHUH Tra30B IMpU XUMHUYECKUX peakuusx. Cucremarusauus H



o0o01ienune 3HaHu# 1o pa3aeny «Perenne pacueTHbIX 3a1au». Perenrne KoOMOMHUPOBAHHBIX 3a/1a4.
KonTtponsHas pabora o Teme «Perienne pacueTHbIX 3a1au.

Tema Ned. «['eHeTndecKast CBsI3b MKy KIacCaMU OPraHUYECKUX COeIMHEeHui.» (7 yaca).
XUMUYECKHE CBOMCTBA YITIEBOJAOPOAOB M CHOCOOBI HMX mosydeHHs. CXeMbl TpeBpalieHuit
OTpaXKaroIIUX T€HETUYECKYIO CBSI3b MEXK/Y YIJIEBOJOPOAAMM: OTKPBITBIE, 3aKPBIThIE, CMEILIAHHBIE.
YPOK-TIpaKTUKYM I10 COCTABJICHUIO CXEM IIPEBPALLEHUH, OTPAXKAIOIINX T€HETUYECKYIO CBSI3b MEXY
yraeBojopogamMu.  Cxembl  IPEBpALEHUH  OTPAKAIOIIUMX  TIEHETUYECKYIO  CBSI3b  MEXIY
YIIEBOAOPOJAMH M KUCJIOPOJCOJEPKAIIUMH ~ OPTraHUYECKUMH  COCAUHEHMSIMH:  OTKPBITHIE,
3aKpbIThIE, CMEIIaHHblE. ['eHeTHueckas CBsSI3b aMUHOB C JIPYTMMH KjJlacCaMU OpPraHM4eCcKHX
COCIMHEHUN

I'enernueckas cBs3b AMMHOKHUCIIOT C IPYTMMHM KJIacCaMU OpraHUYecKUX coequHeHuid. KonTponbHast
paboTa o Teme «I eHeTH4ecKas CBS3b MEX]y KJIaCCaMU OPTaHMYECKUX COCTHHEHUI .

Tema Ne5. «buonornyecku akTuBHbIe BenecTBa» (18 yacos).

[Tonste o BuramuHax. Mx kmaccudukanus u ob6o3HaueHue. HopMbl moTpedaeHUs BUTAMUHOB.
BonopactBopumsie (Ha npuMepe ButamuHa C) U KUpOpacTBOPUMBIE (HA MPUMEPE BUTAMUHOB A U
D) Buramunbl. Ilonstne 00 aBUTaMHMHO3axX, Trumep- M TrunoBuTamuHo3ax. IIpodunakruka
aBuTamMuHo3a. OTAenpHbIe IPEICTaBUTENN BOJIOpacTBOpUMBIX BUTaM- UHOB (C, PP, rpynner B) Ux
ounosornueckas poib. JKupopactBopumbix ButTaMuHOB (A, D, E). VIx 6uonoruueckas poss. [lonstue
0 (pepmeHTaX Kak 0 OMOJIOTMUYECKUX KaTaau3aTopax OelIKoBOM MPUPOIbI.

3HaueHue B OWOJIOTMM U TNpUMEHeHHe B mpombliinuieHHocTH. Kiaccudukauus QepmeHTOB.
OC0OEHHOCTH CTPOCHHSI U CBOMCTB (PEPMEHTOB: CEIEKTHUBHOCTh M ((HEKTUBHOCTh. 3aBUCUMOCTH
akTuBHOCTH (pepMeHTa OoT Temmeparypbl u pH cpembl. OCOOEHHOCTH CTPOEHHS M CBOWCTB B
CpPaBHEHMHM C HEOpraHMYeCKMMHU KaTanuzaropamu. [loHATHe O ropMoHax Kak OHOJIOTHUYECKU
AKTUBHBIX BEIIECTBAX, BBIMOIHSIIOMIMX SHAOKPUHHYIO PETYISIUIO )KU3HEAEATeTbHOCTH OPraHU3MOB.
Knaccugukanus ropMOHOB: CTEpOUIbI, IPOU3BOIHBIE AMUHOKHUCIIOT, MOJUIENTUAHBIE U OEIKOBBIE
ropMoHbl. OTAEIbHBIE MPEACTABUTEIN TOPMOHOB: 3CTPAAUOJI, TECTOCTEPOH, UHCYIIHH, aJIpCHAINH
JlonsTHE O IEKApCTBAX KaK XUMHUOTEPANIEBTUYECKUX Npenaparax. Kparkue nctopuieckue CBEACHUs
0 BO3HMKHOBECHMH U Pa3BUTHH XMMHOTEPAIHH.

['pynmel nekapcTB: cynbhaMuibl (CTPENTONNT), aHTHOMOTHUKY (TICHUITWJUTAH ), acIupuH. bezonacHbie
crocoObl MPUMEHEHHUS, JICKAPCTBEHHBIE (JOPMBI.

MexaHn3mM ~ OEUCTBHMSIT  HEKOTOPBIX  JIEKAPCTBEHHBIX  IIPENapaTroB, CTPOCHHE  MOJIEKYII,
IIPOrHO3UPOBAHME CBOWCTB HAa OCHOBE aHaIM3a XHUMMUYECKOIO CTPOCHHSA. AHTUOMOTHKH, HX
KJaccu(uKayus 0 CTPOCHHUIO, TUIy M CHEKTpy JAeWcTBus. HapkoTuku, HapkoMaHus U ee
npouiakTuka. 3amMra TPYNNOBBIX HPOeKToB o Teme «Buramunbl. ®depmeHTh». 3amura
I'PYIIIOBBIX IIPOEKTOB 10 TeMe «JIekapcTBay.

Kpartkasi XapakTepuCTHKA COJepPKAHMA.

Ne o/ HazBanue coaeprkareabHOTO OJI0Ka KomnnuectBo uacos
1. BBenenue !
2. Crpoenue U KiaccupUKaIys OPraHnIeCKUX COCANHCHHH. 6
3. o
XUMUYECKUE PEeaKIUU B OPTaHNYECKONH XUMUHU 14
4, Pemenune pacu€THBIX 33724 Ha ONpeAeNIeHUE MOIEKYIIPHON 14
(hOpMyITbI OPraHUYECKOTO BEIIECTBA
5. I'enetnueckas CBs3b MEXKIY KJIaCCAaMH OPTaHUYECKUX COCTUHEHUI. 7
6. Buonornuecku akTUBHEIE BEILLIECTBA 18
Htoro 68




[lonsaTne o peakuusax 3aMelieHUsA. [aTOreHUpOBAHHWE aIKaHOB WU APEHOB,
LIEJI0YHON TUAPOJIA3 TaJOr€HAIKAHOB.

ITonsTue 0 peakusax HNPUCOETUHEHHUS. I'mppuposanue,
TUAPOTAIONEHUPOBAHUE,  rajoreHupoBaHue.  Peakuuu — nmoiauMepusanuu U
IIOJIMKOHICHCALIUU.

[lonsTne o peakuusax OTHICTUICHUS (IMMHHMpPOBaHuUA). JlernapupoBaHue
anka”HoB. Jleruaparauus — coupToB.  JerMapoxiopupoBaHHE ~ HAa  NPUMEpPE
rajoreHanaka”oB. [IoHATHE 0 KPEKHUHTE alIKaHOB U AEIOJIMMEPU3ALUU ITI0JMMEPOB.

Peakuuu nzomepuzanuu.

I'omonuTHYECKU U reTepOIUTUIECKUI Pa3pblB KOBAJICHTHOW XUMUYECKOH CBS3H;

o0pa3oBaHKEe KOBAJIEHTHOM CBSI3M MO JOHOPHO-AaKIENTOPHOMY MeXaHu3My. [loHsTue
o HykJeoduie u anekrTpoduiie. Knaccudukanus peakuuii no Ty pearupyromnmx
qyacTull (HyKJICOPUIbHBIE U ANEKTPO(UIBbHBIE) U IPUHIUITY U3MEHEHHUS COCTaBa
MOJIEKYJIBl. B3auMHOE BIIMsIHME aTOMOB B MOJIEKYJIaX OPIraHUYECKUX BEIIECTB.
NuayxTuBHbI 1 Me3omepHbIi 2ddexThl. [IpaBuno MapkoBHHKOBA.
IHOYPOYHOE IIVIAHUPOBAHUE

10 KJTACC

N KoaunyecTBo yacos 1 D1eKTPOHHBI
g ara
KouTpoan IIpakTnyec e uudposbie
n/ | Tema ypoka Bce H3y4eH
HbIE KHe oOpa3oBareJib
n ro s

padoThI padoThbI HbIe pecypcsbl

3HayeHue 1 pojb
OPraHu4ecKou
XUMHH B CUCTEME
1 €CTECTBEHHBIX 1
HayK U B JKU3HU
oOmecTBa.

Kpatkuii ouepk

HUCTOPHUM Pa3BUTHUSA
2 OpPraHUYeCcKOM 1
XUMUHU.

IIpeanockinku
CO3JIaHUsl TEOPUH
CTPOEHHUS: TEOpUS
paauKaaoB U

3 TEOpUSsl TUIIOB, 1
paboTsl A.
Kekymne, O.
O®panknanga u A.
M. bytieposa,
ChE3J] Bpaueu u




€CTECTBOUCIIBITaTE
neu B 1. [Ineriepe.

CoBpemeHHbIE
Hay4YHBIC
MIPEJICTABIICHHUS O
TEOPHH CTPOCHUS
OpPraHHYECKUX
coenuHeHu A.M.
byrneposa.
CuHTE3 HOBBIX
MaTepHaJIoB.

Otnuuane
Pa3IUYHBIX TUTIOB
THOpUAN3AIHT
Apyr OT Apyra.

N3omepus, kak
0JIiH U3 (aKTOpOB
MHOT000pa3us
OpraHUYeCcKUX
BEIIIECTB.

Pemenue
YOpaXHEHUH 10 TEME
«CTtpoeHue
OpraHUYECKUX
BEILECTBY

Knaccuduxkarus
OpraHUYECKUX
COECIUHEHUN o
CTPOCHHIO
«YTIEPOTHOTO
CKeeTay:
ALMKIINYECKHUE
(ayIKaHbI, aJKEHBI,
AJIKUHEI,
ANKaVCHBI),
KapOOLUKINYECKUE
(IMKIT0QJTKAHBI u
apeHbl) u
TeTePOIMKINYECKHUE.

Knaccudukarus
OpPraHUYECKUX
COE€OUHEHHI o
(GYHKIIMOHATIBHBIM




rpynmam:  CIHPTHI,
(beHonBl,  MPOCTHIE
3GuUpbl, aTbACTUIbI,
KETOHBI, KApOOHOBBIE
KHCJIOTBI,  CIJIO’KHBIE

3HPBL

10

Howmenknarypa
TpUBHUAJIbHAS,
pauroHaIbHAsA Hu
HIOITAK.
PanumonansHas
HOMEHKJIaTypa  Kak
MpEIIIECTBEHHUK
HOMEHKJIATypbl
HIOITAK.

11

CrpykrypHas
n3omepud. Ponb B
MIPUPOIHBIX
o0BeKTax
CTPYKTYPHOM
M30MEpHH.

12

[IpocTtpancTBeHHAs
HU30MCEpHUA 1 €€ BU/IbI:
reoMerpuueckas M
ONTHUYECKasl.

13

buonoruueckoe
3HAYECHUE
OINTHYECKOM
W30MEpHH.
Otpaxenue
0COOEHHOCTEH
CTPOCHHS  MOJICKYJI
F€OMETPUYECKHX U
ONTHYECKUX
H30MEpPOB B HX
Ha3BaHHUAX.

14

Pa3peiB u
oOpa3oBaHue CBs3EH.
l'omonuTnyeckuii u
reTePOITUTUYECKUI
pa3pbIB KOBAJIEHTHOM
XUMHUUYECKOM CBS3H.

15

daxTopsl,
BJIMSIONINE HA
JOCTYITHOCTh
JJIEKTPOHOB B CBS3SX
U B OTACIBHBIX
aToMax:
WHIYKTUBHBIN




addexr,

Me30MepHbIi 3 dexT
i 3P Qext
COTIPSDKEHHMSL.

16

['unepkonbroranus.

17

TlongaTue o

HyKJIeohuIe U
ANIeKTpOhuIIC.

18

Knaccuduxarus
peareHToB.

19

Knaccuduxarus
peakuuii o TUILY
pearupyrommx
YacTHIl
(ayxieopusbHBIC U
ANIEKTPOUIIbHBIE).

20

Knaccuduxarus
peakuuii no u
NPUHIUATY
M3MEHEHHUS COCTaBa
MOJIEKYIIBI.

21

[TonsiTue o
Hyxneopunsnoe
3aMelleHue y
HACBII[EHHOTO
aTOMaMH yIJiepo/a.

22

CBs3b MEXITY
KUHETHKOH U
MeXaHU3MOM
peaKIuu.

23

Bnngune
pacTBOPUTEIISL.

24

Bnusuue CTPOCHUA

pearupyroummx
COEIMHEHU.

25

CrepeoxumMmuueckne
aCTeKThl MEXaHU3Ma
peaxiuit MexaHu3M
Sn2.




26

CrepeoxuMmuuecKue
ACIICKThI ME€XaHU3M

Snl.

27

CrepeoxuMuuecKue
ACTICKTBI MEXaHHU3M
Sni ,yuactue
COCEITHUX TPYIIIL.

28

Pemenne
pacdETHBIX 3a71a4
Ha OIIpe/IeIICHUE
MOJIEKYJIIPHOM
(hopmyIib
OpPraHU4YeCcKOro
BEILIECTBA 10
HU3BECTHOMY
3JIEMEHTHOMY
COCTaBy.

29

Pemenue
pacUETHBIX 3a7a4
Ha OIIpe/IEeTIeHUE
MOJIEKYJISIPHO M
hopmyIsl
OpPraHUYeCcKOro
BeIlleCTBA IO
MPOAYKTaM
CrOpaHus.

30

Pemenne
pacyETHBIX 3a7a4
Ha ompe/ieTIieHre
MOJIEKYJISIPHO M
hopmyIbl
OPraHU4YECKOI0O
BEIIECTBA 110
H3BECTHOM
MacCOBOM JI0J1e
OJIHOT'O U3
9JIEMEHTOB.

31

Pewrenne
pacu€THBIX 3a7a4
Ha OIIpelIeIIeHue
MOJIEKYJIIPHOM
(bopmybl
OpraHUYeCcKoro
BEILECTBA 10 €ro

10



pEaKUMOHHOU
CIIOCOOHOCTH.

32

Pacuérnl mo
YpaBHEHUSAM
XUMHYECKUX
peakuuid. Beixon
MPOJIyKTa PEAKIUH.

33

Pacuértsr no
ypaBHEHUSIM
XUMHYECKUX
pEaKUuii,eClv OJTHO
M3 BEIIECTB JIAHO B
H30BITKE.

34

Pacuértrl o
TEPMOXUMHUYECKHM
YpaBHEHUSAM
peaKuui.

35

Breraucnenus ¢
HCIIOJL30BaHUEM
TOHSITHHA
«KOJINYECTBO
BEIIECTBAY, KIUCIIO
ABoraapoy,
MOJISIpHAs Macca,
MOJISIPHBIA 00BEM.

36

VYcranoBieHue
MpocTeuIIen
hopmyIsl
BEIECTBA 110
MAacCOBBIM JIOJISIM
9JIEMEHTOB C
HCII0JIb30BaHHEM
a0COJIFOTHOH U
OTHOCHTEIBbHOM
IUIOTHOCTH
BEIIECTBA.

37

Breruucnenue
Macchl, KOJIMYeCTBa
I 00beMa
MPOAYKTA PEaKLUH
10 U3BECTHOM
Macce, KOJIMYECTBY
W 00beMy

11



HCXOIHOTO
BEIIICCTBA,
COJIepIKaIIero
MIPUMECH.

38

Pacuer 00beMHEBIX
OTHOIIICHUH Ta30B
MPU XUMHUYECKUX
peaKumsix.

39

Cucremaruzanus u
0000111eH1E 3HAHUI
0 paszierny
«Pemienue
pacUeTHBIX 3a7a9».

40

Pemrenne
KOMOMHUPOBAHHBIX
3ajad.

41

KontponbHas
pabora 1mo Teme
«Pemenune
pacueTHBIX 3a7au».

42

PabGora Hax
OIIMOKaMU.

XuMudeckue
CBOMCTBaA
YTJIEBOJIOPOJIOB U
CIIOCOOBI UX
MTOJTy4YCHHUSI.

43

CxeMmbl
MpeBpalleHU I
OTpaXKAIOIINUX
TeHETUYECKYIO CBSI3b
MEXIY
yTIEBOIOPOJAMH:
OTKPBITHIE,
3aKpBITHIE,
CMEUIaHHBIE.

44

YPOK-IIPaKTUKYM 110
COCTaBJICHUIO CXEM
[IpEBpalLICHUN,
OTPAKAIOIIUX
TEHETUYECKYIO CBA3b

12



MEXTY
YIJIEBOIOPOIaMU

45

Cxembl
IIpeBpaLICHUI
OTPAKAFOIINX
TE€HETUYECKYIO CBA3b
MEKIY
YIJIEBOJIOPOJIAMH U
KHMCJIOPOICOAEPIKALL]
MU OpraHMYeCKUMU
COCIMHEHUSIMU:
OTKpBITHIE,
3aKpBITHIE,
CMELIaHHBIE.

46

I'eneTnyeckas CBA3b
aMHHOB C APYTUMH
KJaccaMu
OPraHN4eCKUX
COCAUHCHHI

47

I'enernueckas CBA3b
AMHHOKHCJIOT C
JIPYTUMU KJIaccaMu
OpraHUYECKUX
COEIUHEHUN

48

KontponbHas padoTa
10 TEME
«I'eneTnueckas
CBSI3b MEXKTY
KJaccaMu
OpraHUYECKUX
COEIUHEHUIN

49

ITonsarue o
ButamuHax. Mx
KIaccupUKanus u
0003HaYCHHE.
Hopwme! notpebnenus
BUTaMHUHOB.

50

BonopactBopumsie
(ma mpumepe
ButamuHa C) u

13



KHPOPACTBOPHUMBIC
(1a mpumepe
BUTAaMHUHOB A 1 D)
BUTaMUHBI.

51

[onsTHe 06
aBUTAMUHO3aX,
THIIEp- U
THIIOBUTAMHUHO3aX.
[Ipo¢punakruka
aBUTaMHHO3A.

52

OtnenbHEBIE
MIPEJICTAaBUTEITH
BOJIOPACTBOPUMBIX
Butam- uHoB (C, PP,
rpynmnsl B) Ux
OuoJiornyeckas
pOJIb.

53

KupopactBopuMBIX
ButamuHoB (A, D, E).
Hx Owuonornyeckas
pOJIb.

54

Ilonsatue o
(dhepmeHTax Kak o
OMOJIOTHYECKUX
KaTajanu3aTopax
OEJIKOBOM MPUPO/IBI.

55

3HayeHHUE B
OMOJIOTUH U
MIPUMEHCHHE B
MIPOMBIIIIICHHOCTH

56

Knaccuduxkanus
(hepMeHTOB.

57

Ocob6enHoctu
CTPOEHUS U CBOMCTB
(bepMeHTOB:
CEeNIEKTUBHOCTD U
3pPEKTUBHOCTB.

58

3aBUCUMOCThH
AKTUBHOCTH
dbepmenTa oT

14



TeMIieparypsl 1 pH
cpesl

59

OcobenHocT
CTPOEHUA U
CBOMCTB B
CpPaBHEHUHU C
HeOpFaHI/I‘ICCKI/IMI/I
KaTaJn3aTopaMHu.

60

ITonsarue o
TOPMOHAX KaK
OUOJIOrTYECKU
AKTUBHBIX
BEIECTBAX,
BBITTOTHSIOIIAX
SHIOKPUHHYIO

PET YISO
JKU3HEIEATEIEHOCT
Y OPTaHHU3MOB.
Knaccudukarus
TOPMOHOB:
CTEPOHU/IBI,
MIPOU3BOTHBIE
aAMHHOKHCJIIOT,
MOJIMIENTHIHBIE U
OEIKOBEIE
TOPMOHBI.

61

OtnenpHbIe
MIPEACTaBUTETHN
TOPMOHOB:
ACTPAIUOI,
TECTOCTEPOH,
WHCYIUH,
aZpCHAJINH.

62

ITonsaTHE O
JIEKapCcTBax Kak
XMMHOTEpAIEeBTHYE
CKHUX IIpernaparax.
Kpatkue
HUCTOPUYECKUE
CBEICHHUS O
BO3HMKHOBEHUHU U

15



pa3BUTUHU
XUMHOTEPAUU.

63

I'pynmel iekapceTs:
CynbGhaMuIbI
(cTpenrouun),
AHTUOMOTHKHU
(MeHULIMIUIHH),
aCTIMPUH.
be3onacueie
CTIOCOOBI
MIPUMCHCHHS,
JIEKapCTBCHHBIC

(bopMBI.

64

MexaHu3M JIercTBUS
HEKOTOPBIX
JIEKapCTBEHHBIX
Mpenaparos,
CTPOEHHE MOJIEKYI,
MPOrHO3UPOBAHUE
CBOMCTB Ha OCHOBE
aHaIu3a
XUMHYECKOT'O
CTPOEHHUSI.

65

AHTHOHMOTHUKH, UX
Kiaccudukanus mo
CTPOCHHIO, THITY 1
CIIEKTPY JEHCTBUA.

66

HapxoTuku,
HapKOMaHHUs U ee
npouIaKkTUKa.

67

3amura rpymmnoBbIX
MIPOEKTOB I10 TEME
«Butamunsr. epme
HTBI».

68

3amuTa rpynioBbIX
IIPOEKTOB 110 TEME
«JIexkapcTBa».
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