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HosicHuTebHASA 3aNMCKa
Hanpasiennocts IlporpaMmbl - ecTeCTBEeHHOHAYYHAS.
Yposenb ocBoenusi [Iporpammabl - 6a30BbIi
AKTYaJIbHOCTh U 0COOEHHOCTH TPOrPaMMBbI

B HACTOAIICC BPEMA MPOUCXOAUT YCHIICHUC XUMHU3AUN 60JIBIJ_II/IHCTBa cq)ep JKM3HH YCJIOBCKA, HO YCICXHU
OpFaHquCKOﬁ XUMHHU HUCHOJIB3YHOTCA 663 OCO3HaHHuAd HGO6XOHI/IMOCTI/I T'paMOTHOI0 MPHUMCHCHUSA BCUICCTB U
MaTepHuaoB.

JlononHuTenbHast oOuiepa3BuBaronias nporpamma «Opranuyeckas XUMHsI B BOIpPOcax M 3agadax» (naiee —
[IporpamMma) HampaBjeHa Ha pa3BUTUE MPEACTABICHUH O XMMH3ME MPOIECCOB B MPHUPOJAE U TEXHUKE, Ha
U3Y4YEHHE KOJMYECTBEHHOW CTOPOHBI XMMHMUYECKUX IpoleccoB. OO0ydeHHE IO MporpaMMe CrocoOCTBYET
(hOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, UHTEIUIEKTYAIbHOMY M TBOPYECKOMY Pa3BUTHUIO OOYYaOLIUXCS C
LCJIBIO Pa3BUTHUA TBOPYCCKOI'O0 MBIINIJICHUA. HporpaMMa ((OpI‘aHI/I‘-IeCKaH XUMHA B BOIIpOCax MW 3ajadax»
npeaycMarpuBacT COYCTAHUC TCOPCTUUCCKUX 3aHSATUR ¢ HHIUWBHUAYAJIbHBIM  BBIIIOJIHCHUCM Y'-IGGHBIX
MPAKTUYECKUX pabOT, MOTUBUPYIOMIUX O0YJAIOMUXCS HA U3YYEHUE XUMHUH.

[Iporpamma paccunTaHa Ha UCIOJIb30BaHUE 00OPYIOBaHUSI PEAKTUBOB « TOYEK POCTa» €CTECTBEHHOHAYYHOTO
HaIlpaBJICHUSI.

IMeparoruyeckas unesnecooopaznocts Ilporpammbl

3HaHMUS M TPAKTHUYECKUE YMEHHs, MPUOOpPETEHHbIE B X0J€ OOY4YEeHHs MO MPOrpaMMme, MOTYT BIIOCIEICTBUU
UCIIOJIb30BaThCS 00YUaIOIIMMUCS AJIs IPEICTABICHHS CBOUX YUEOHBIX JOCTHKEHHM Ha palOHHBIX U 00JACTHBIX
MeponpusITHsIX (OJIUMIMAIaX M KOHKYpPCaX COOTBETCTBYIOIIEH HAIPaBJICHHOCTH), CIIOCOOCTBOBATH Pa3BUTHIO
HHTEpCCa K HayIIHOfI ACATCIIBHOCTH W IIOATOTOBKHU K IMOCTYIVICHHIO B BY3bl Ha q)aKy.HBTCTBI XUMHUYECKOI'O,
MEIUIIUHCKOTO U HHKEHEPHOTO MTPOQUIISL.

Heuan u 3apaun IIporpammel

Heas IIporpammsl: 00y4nuTh METOJUKAM XMMHUYECKOI'O 3KCIIEPUMEHTA, IpUeMaM U METOJIOM pPELICHUs 3a/1ad
[0 OpPraHMYECKOM XWMMHM;, pPAa3BUBAaTh I103HABATEIIbHBIE WHTEPECHl, WHTEIUIEKTyaJbHbBIE M TBOPYECKUE
CIOCOOHOCTH 0OYYaIOIIMXCS B IPOLIECCE U3YUEHHS OPraHUYECKON XUMUH.

3agaun IIporpammsl

Ooyuaromue

l JOITIOJIHUTH IIKOJIbHBIC 3HAaHUA 110 opraHqucxoﬁ XUMHU,

"] 00yuyuTh NpuéMaM M METO/AM M3YUEHUsI CBOMCTB OPraHUYECKUX BEILECTB.

PasBuBalomme
] pa3BUTHh TBOPUECKOE MBIIUICHNE, HEOOXOANMOE /TSl PELICHHS 3aa4B paMKaX OPraHMYECKOTO CHHTE3a;
[ paSBI/ITI/IC yMeHI/If/'I JJOTNMYECKU MBICIIUTB, yCTaHaBJ'II/IBaTB CBs3HU C )IpyFI/IMI/I HpeI[MeTaMI/I;

"] copmMupoBaTh yMEHUS IIIAHUPOBATh SKCIIEPUMEHT, OMMCHIBATh PE3YJIbTAThI,1€1aTh BHIBOJIBI;
| pa3BUTh YMEHHE 00paliaTbcs ¢ XUMHUUECKUMU TpUOOpaMu;

(] cmocoOcTBOBATh (I)OpMI/IpOBaHI/IIO CCTCCTBCHHOHAYYHOI'O MUPOBO33PCHHUA.

BocnurareabHbie
] BOcTHTaHUE KYJIbTYphI IPU OOPAIEHUH C BELIECTBAMH;

] opueHTanus Ha BRIOOP U OCBOEHUE MEAUITMHCKIX, HHKEHEPHBIX TIPOodeccHii.



Bo3pacr o0yuaromuxcsa no [Iporpamme

JlononHuTenbHas o0Iepas3BuBaromas nporpamma «OpraHndeckas XMUMUs B BOIPOCax U 3aJadax» paccuuTaHa
Ha KOHTUHTEHT oOy4Jarontuxcs ot 15 1o 16 yer, He UMEIIMX MTPOTUBOIIOKA3aHUH 110 3JI0POBBIO.

@opMbI U pPeKUM 3aHATHH.

®opma 3aHATHI — TpyNIIOBasl.

3aHsTHs IPOBOJATCS 1 pa3 B HEENIO IPOAOIKUTENBHOCTBIO 2 Yac.

I'pynmoBas (6ecena 3BpUCTHYECKAS, 3ALIUTA TPOCKTOB, MPAKTUUYECKOE 3aHATHUE, JCKIIHS, OJMMITAAA, CEMUHAP).

Cpok peamuzanuu IIporpammbl — 1 roa. OOGmiee KOJIUYECTBO YYEOHBIX YacOB, 3alNIAHUPOBAHHBIX Ha BECh
nepuoa o0y4yeHus, 68 yacos.

IInanupyemsble pe3yJbTaThl 00yUYeHHS.

[Tocne 3aBepmenus o0yuenus no IlporpamMme obyvaromuecs OyayT 3HATh:

U O6H_II/IG XHMHYECKHNE CBOMCTBA TOMOJIOTHUECCKHUX PAAOB B3aBUCHUMOCTH OT CTPOCHUA,

] crmocoObl mostyueHus: B J1aOOpaTOPUM W IPOMBIIIJIEHHOCTH, CBOMCTBA W IPUMEHEHHE OCHOBHBIX THIIOB
YIJIEBOIOPO/IOB, CIMPTOB, (DEHOJIOB, aJbJAErMJIOB, KETOHOB, KapOOHOBBIX KHCIOT, CIOXHBIX 3(QUpOB,
a30TcoJIepKallluX COCTUHEHUH;

_lmpakTHYecKoe 3HadeHue HauloJiee paclpOCTPAHEHHBIX IMPEICTaBUTENIECH KJIACCOB OPraHMYECKHUX BEILECTB,
IIMPOKO MCIIOJIb3yEeMbIX B ITOBCETHEBHOM JKHM3HH, UX COCTaB, CBOKMCTBA, CIIOCOOBI IPUMEHECHUS;

] crmocoObl 6e30macHOro 00paIeHns ¢ TOPIOYMMU U TOKCHYHBIMU BEIIECTBAMHU.

ITocne 3aBepiienust o6ydenus no IlporpamMme obyuaronuecs 6yayT yMeThb:

] ycTaHaBJIMBATh CTPYKTYPHO-JIOTUYECKHUE CBSI3U MEXK]y BCEMU KJIACCAMHU OPTaHUYECKUX BEILECTB;
] COCTaBJISITh YPABHEHUSI pEaKLMi Pa3HbIX TUIIOB;
| MJIaHUPOBAThH U OCYILECTBIATh CHHTE3 OPraHUYECKOIO BELIECTR;
] ¥3y4yaTh CBOMCTBA OPraHMYECKHUX BELIECTB;
] COCTaBJISITH LIETIOUKH NIPEBPALLECHUM;
] ycTaHaBIMBaTh CTPOEHHUE OPraHUYECKUX MOJIEKYJ;
] pemarh pa3iaMyYHbIE TUIIBI PACUETHBIX 33Ja4 [0 OPraHUYEeCKOW XUMHUH.
Copepxanue IIporpammel
Y4eOHbIi (TeMaTHYeCKUH) IVIaH
Ne | HammeHoBaHMe pa3/iesioB U TeM Bcero B ToM 4ucie ®opma
4acoB Teopusi | MPaKT | arrecrauuu/
HKAa KOHTPOJIA
Tema 1. BBeneHue B OpraHn4ecKy0 XuMHIO 7 2 5
1 | Oprannueckass XUMHS — OTO YBJeKaTelbHO. | 1 1 Bxonnoe
JloroyIHUTENbHBIE  IUTPUXHW K BaXHEHIINM TECTUPOBAHUE
OTKpPBITHSIM. OTH  OpPraHMYECKUE  MOJIEKYJIBI.
CocTaB 01H - CBOIICTBA pa3HBIE.
2 | Ilpakmuueckass paboma Ne 1. MonemupoBanwue | 1 1 Otuer




MOJIEKYJI OPraHUYECKUX COCTUHEHUH.

3 | llpakmuueckas paboma Ne2. Omnpenenenue | 1 Otuer
3JIEMEHTAPHOTO cocTaBa OpPraHUYeCKUX
COeIMHEHUH (yriiepojia, BOAOPOaa).

4 | B3auMHOE BIMSIHHE aTOMOB B MOJICKYJIE. 1 TeCT

5 | llpakmuueckas paboma Ne 3. Bzaumuoe Brnusiaue | 1 Otyer
aTOMOB B MOJICKYJI€.

6 | Illpakmuueckas paboma Ne 4. Tlonyyenue merana | 1 Otuer
MTUPOJIM30M alleTaTa HaTpHsl.

7 | llpakmuueckasa paboma Ne 5. BzaumoneiictBue | 1 OTYeT
rekcaHa ¢ OpoMoM. DKCTpakmusi Opoma U ojaa u3
BOJIHBIX PAaCTBOPOB.
Tema 2. Xumus yriieBo10poaoB 12

1 | AsnkaHbl, UUKJIOQIKaHbl, aJKCHbI, aJKuHbI, | 1 TeCT
ankoaueHsl. CTpoeHHe U (pU3HUECKUE CBOMCTBA.

2 | llpakmuyeckas  paboma  Ne6. Hedprp wm |1l Otuer
oKpyxatomast cpena. I[IpupoaHble HCTOYHUKH
YTIIEBOJOPOIOB.

3 | AnkaHbpl, [UKIOAJKaHbI, aJKEHbI, AaJKWHBIL, | 1 TecT
AJIKOJMEHBI. XuMHuueckue CBOHCTBa u
IIPUMEHEHHE.

4 | Ilpakxmuueckasa paboma Ne7. Onpenenenue | 1 Otyer
TEIUIOTHI CTOPaHUS TOTUIHMBA.

S | Ilpakxmuueckass  paboma Ne 8.  Kpekunr | 1 Otuer
cMa304HbIX Macen. Kpekunr Hedtu.

6 | Ilpakmuueckas paboma Ne 9. Jlenonumepusanus | 1 Otuer
MOJTMATUIICHA.

7 | Kayuyk. Ucropust otkpeitusa. M3yuenue cBoiicts | 1 TECT
PE3UHBI M KaydyKa.

8 | Ilpaxmuueckass ~ paboma  Nel0. Kayuyk: | 1 Otyer
MOJTy4eHHe, CBOMCTBA.

9 | Apensl. Teopus apomatuunoctu. Knaccudukarms | 1 TeCT
apoOMaTHYECKHUX YTJIEBOI0PO/IOB.
KoneHncupoBaHHbIE yTIIEBOIOPOIBI.

10 | bensou. 1 TeCT




11

T"'omosioru Oeunsoia.

TECT

12

Ipaxmuueckas paboma Ne 11. I3ydeHnue CBONCTB
OeHzonma u TodyoJda. Pemenwe 3amaHuil Ha
LETIOYKHU ITPEBPAILCHUM.

Otuer

Tema 3. Kucaopoaocoaep:xamue
opraHuyeckKue coeMHEeHUs!

12

6,5

5,5

Cruprer. [IpeaenbHble OHOATOMHBIE CITUPTHI.
Ilpakmuueckas paboma Ne [2. VI3yueHue
XMMHYECKHUX CBOMCTB ATaHOJIA.

0,5

0,5

Otuer

MHoroaToMHBbIE CIHPTHIL. ApomaTnueckue
cupThl.  Ilpakmuueckas  paboma Ne 3.
KavecTBeHHBIC pEakIMM Ha STHICHTIHMKOIb H
TJIUIIEPHH.

0,5

0,5

Otuer

denobl.

TECT

[TpuMephl CHHTE30B acIIMpPUHA U IapareTamoa.
Ilpakmuueckass paboma Ne [4. KauecTBeHHbIE
peaknuu Ha PeHOIIBI.

0,5

Otuer

AJLIeruael.

Ilpaxmuueckas  paboma  Nel5.  H3yuenue
XUMHUYECKUX  CBOWCTB  (opMmanpieruma u
OeH3aAIbIErnA.

0,5

OTtuer

KeroHbl. A1leTOH.

TECT

[IpenenbHble W apOMaTHYECKUE OJHOOCHOBHBIE
KUCJIOTHI. JIByXxocHOBHBIE KUCIOTH. KapOoHOBBIE
KHUCJIOTBI.

TECT

Ilpakmuyeckaa  paboma  Nel6.  Ilomydenue
YKCYCHOM KUCIOTHI. MI3yueHne CBOMCTB yKCYCHOU
1 OE€H30MHOM KHCIIOTHI.

OTtuer

Crnoxnple »¢upsl. HomeHnkmarypa wu3omepwus,
MIOJIy4€HHUE U CBOMCTBA CIOKHBIX 3(upoB. JKupsl.
Ilpakmuueckass paboma Ne 17. Ilonyuenue wu
CBOMCTBA 2(UPOB YKCYCHOM KUCIOTHI. OMBLICHNE
KHUPOB.

0,5

0.5

Otuer

10

YrneBonml. MoHocaxapuasl. I'mroko3a.
Hucaxapunel. Caxapo3a. [Tonucaxapusi.

TCCT

11

Ilpakmuueckass  paboma Nel§.  Bwimenenue
Kpaxmajla W3 MYyKH U ero oOHapyxXeHHeE.
PacnioznaBanue CIMBOYHOrO Macja U MaprapHusa.
OOHapy>xeHue TIII0KO03bI B SIroJlax U Iioaax.

Otuer

12

Ilpaxmuueckas  paboma  Nel9. TlomyueHue
CBEKJIOBUYHOTO caxapa.

OoT4YCT

Tema 4. OcHOBa KU3HU

2,5

2,5




AMUHBI.

Ilpakmuuecxas paboma Ne 21.

BzauMopeiicTBue aMMHaka U aHWIMHA C COJISHOMU
kucioToil. Peakuust anuiivHa ¢ GpOMHOM BOJIOM.

0,5

0,5

Otuer

AMMHOKHUCIOTHI.

Ilpakmuueckas paboma Ne 22. AMUHOKHCIIOTHI.
JlokazaTenbCcTBO  HaMW4Msl  (PYHKIIMOHAIbHBIX
Ipynn B pacTBOPaX aMUHOKHUCIIOT.

0,5

0,5

Otuer

benku.

Ipaxmuuecrkas paboma Ne 23. OOparumas u
HeoOpaTuMas ieHatypais Oeska. PactBopeHue u
ocaxeHre OenkoB. L[BeTHbIe peakinuu OCIKOB:
KCaHTOIIPOTCHHOBAsI U OUypETOBAasl.

0,5

0,5

Otuer

HYKJ'ICI/IHOBBIC KHCJIOTEI. buorexHomorus u
I'CHHAasA MHXKXCHEPUA.

Ipakmuueckas paboma Ne25. Wnentuduxaus
OPraHNUYeCKUX COCTMHECHUH.

OTtuer

Tema 5. Buojgornuyecku AKTHUBHbBIE
OpraHuvecKue coeMHeHUus

3,5

2,5

DOepMEHTHI. Ponsb (dhepMeHTOB B
KU3ZHENEATEIIbHOCTU  KUBBIX  OpPraHU3MOB U
HapOJIHOM XO35I1CTBE.

Ilpakmuueckasa paboma Ne 26. PaznoxeHue
IEPOKCUIa BOAOPOJA KaTajla3oil ChIPOro msca U
CBIPOTO KapTodes.

Ilpakmuyeckaa  paboma  Ne  27. CMC,
coZiepKalIMX  SH3UMBL.  McmbelTaHue — cpeabl
pactBopa CMC uHIuKaTOpHOM OymMaroi.

Otuer

BuramuHsI. Hapymenus, CBSI3aHHBIE c
BUTaMHUHAMU: aBUTAMUHO3BI, THIIOBUTAMUHO3BI U
TUTICPBUTAMUHO3BI.

Ilpakmuueckass paboma Ne 28. KauecTBeHHbIE
peaKuy Ha BOJOPACTBOPUMBIC BUTAMHUHBI.

0,5

0,5

OTtuer

Ilonstue () rOpMOHax KakK TYMOpPaJIbHBIX
peryisaropax KHU3HCACATCIIbHOCTH JKHBBIX
OpraHnu3MoOB.

Jlekapcrna. JlexkapcTBeHHas XAMMUSL: oT
HAaTpOXUMHUH OO0 XHUMHOTCpAIIHUU. HapKOTquCKHe
BElIEeCTBA.

Ipaxmuuecrxasa paboma Ne29. 3HaAKOMCTBO C
oOpa3amu MpernapaToB JIOMAIITHEH,
nmabopaTopHOi M aBTOMOOUIIFHON aNTEUKH.

OTtuer

Tema 6. HcKyccTBeHHble W CHHTeTHYECKHE




NOJIUMepPbI

HckyccrBennple  monuMmepsl.  MIcKycCTBEHHBIE
BOJIOKHA. CHHTETHYECKHE MTOJIUMEPBHI.

OKJIaJ

[IpeacraBuTen  CHHTETUYECKHX  IUIACTMACC:
IIOJIUATHUIIEH, MOJIMITPOTTUIICH u
MOJINBUHUJIXJIOPUIL.

CuHTeTHYeCKHE BOJIOKHA: JIaBCaH, HUTPOH U
KaIpoH.

TECT

Ipaxmuueckas paboma Ne 3(0. Pacno3naBaHue
IUTaCTMAcC ¥ BOJIOKOH.

OTYCT

Tema 7. Pemenue 3aga4 1o OpraHu4YecKou
XUMHHU

21

21

3aauu HA BBIBOJ XUMHYECKHUX (hOpMY.JI

Haxoxaenne MOJeKyIsipHOH (OpMYIIbI BEIIECTBA
10 U3BECTHOMY JIEMEHTAPHOMY COCTaBY.

Haxoxaenne MoJeKyIspHOH (GOpMYIIbI BEIIECTBA
10 IPOJYKTaM CrOpaHusl.

Haxoxzaenue mMonekymsipHoit GopMyIibl BellecTBa
10 M3BECTHOU 001Ieil popMysie 1 MaccoBOM Jole
OJIHOTO U3 JIEMEHTOB.

HaxoxaeHne MOJeKyIspHOH (OpMYIIbI BEIIECTBA
I10 €0 PEaKMOHHON CIIOCOOHOCTH.

BbluucieHusi 1Mo YpPaBHEHHSIM XMMHUYECKHX
peaKknuii ¢ y4yacTHeM OPraHu4eCKHX BellecTB

Boruncnenuss maccbl  (KOomu4ecTBa, 00bema)
BEIIECTBA IO HM3BECTHOMY KOJMYECTBY (Macce,
00BbEMY) OJTHOTO M3 BCTYNHUBILUX B PEAKIHIO WU
MOJTYYHBIIUXCS BEIIECTB.

Brruncnenmne maccobl (00beMa) MPOJIyKTa peakluu
Mo U3BECTHOM Macce (00beMy) HCXOIHOTO
BEIIIECTBA, COJIEPIKAILETr0 MPUMECH.

Brruncnenne Maccel (0oObeMa WU KOJIWYECTBA)
MPOJYKTA PEaKIMH, €CIU OJHO U3 Peardupyrommx
BEIIECTB JaHO B N30BITKE.

Bremaucinenmne MaccoBoid WM OOBEMHON IO
BBIXOJa TMPOAYKTAa PEAKIHH OT TEOPETUUYECKH
BO3MOXKHOTO.

Breruucnenne cocraBa cmecu  BemectB (%)
BCTYIUBIIICH B PEAKITUIO.

3a4eT
(MHAMBUAYATbH
oe peuieHue
3a/1a4)

PacueTsl ¢ HCIIOJIL30BAHUEM I'a30BbIX 3aKOHOB




3akoH ABoragpo Hu CIEACTBHS U3  HETO.
KonmdaecTBo BemiecTBa, MOJSIPHBIN 00beM. 3aKOH
00BeMHBIX OTHOMIEHUH (1paBwmiio ['eii-Jlroccaka).

l'azoBble 3akoHbl. YpaBHeHue Kiraiimepona -
Meunneneesa. O0beMHaAA 10 rasa.

BrranciieHre KOIM4EeCTBEHHOIO COCTaBa T'a30BBIX
CMeECeH.

3a4CT

OKHCIUTEIbHO -BOCCTAHOBHUTEIbLHbIE pPe€aknuu
B opraﬂnquRoifl XUMHH

OKI/ICJ'II/ITCJ'IB, BOCCTaHOBHUTCIIb, IIpoUeCChI
OKHCJICHHUSI W BOCCTAaHOBJICHUA B pPEAKIHUAX C
Y4acTUEM OpraHNYCCKUX BEIICCTB.

CocraBnenue  ypaBHEHUW  OKUCIUTEIBHO -
BOCCTAaHOBUTCIIbHBIX peaKHHfI.

CocraBnenue  ypaBHEHUW  OKUCIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKIIUMA.

Pacuetrnr 10 YpaBHCHHUAM  OKHUCIIMTCIBHO -
BOCCTAaHOBUTCIIBHBIX peaKquI.

3a4€T

I'eneTn4yeckasi CBA3b MEKAY KJIaccaMu
OpPraHnve€CKUuxX BEIIECCTB

Cxembl [IpeBpaLICHUI OTpaXKAIOIIUX
TFE€HETUYECKYIO CBSI3b MEXIY YIJVIEBOAOPOJAMH U
KHCJIOPOZICOAEPKALLUMU OpPraHUYECKUMU
COECIMHEHUSIMU: OTKPBITHIE, 3aKPBITHIE.

Cxembl IIPEBPALIEHU I OTpaXKaroIuXx
TEHETUYECKYIO CBS3b MEXIY YIVIEBOAOPOJAaMH U
KHCJIOPOACOAEPKAIUMU OpraHUYECKUMU
COETUHEHUSIMHU.

Cxempbl MPEBPALLICHU I OTpaKAKOIIUX
TEHETUYECKYIO CBSI3b MEXAY YIII€BOJOPOJAMH U
KHUCIIOPOACOAEPKAILIUMU OpraHU4YEeCKUMU
COCAMHEHUSIMU.

CocraBiieHHE CXEM NPEBpAIICHUN, OTPa)KaroIIUX
TEeHETUYECKUE CBSI3U MEXIY YIJIEBOAOPOAAMH U
KHUCJIOPOACOAEPKAIUMU OpPraHUYECKUMU
BELIECTBAMH.

3a4CT

Boruucienus no TEPMOXHUMHYECKUM
YPABHEHUAAM peaKuui

Tepmoxumuueckue YpaBHEHHS peaKIui.
TemnnoBoit 3¢ ekt peakuu. DHTAIBIHUS.

Pacuersl TemnoBoro addexra peakuud 1O
JAaHHBIM O KOJIMYECTBE OJIHOTO U3 YYaCTBYIOIIUX B

3a4€T




pEaKIMK BEIIECTB M KOJWYECTBY BBIICISIOMICHCS
(TIoTJI0IAOIIEeHCS ) TETIIIOTHI.

1 | Xumusa u xu3Hb (331a4u W3 NOBceAHeBHOM | 1 1 3auyeT
JKM3HH)
UTOro 68 26,5 41,5

Conep:xanue y4eOHOro (TeMaTH4eCKOro) njiaHa

Tema 1. BBeneHue B OpraHn4eckyro Xumuio (7 4acoB).

Oprannyeckass XUMHA - Hayka W Yy4eOHBbIH mnpenmeT. VMeHa y4yeHBIX, BHECIIMX BKJAJ B pa3BUTHE
opraHuyeckoil Xumuu. OCHOBHBIE 10JIOKEHUS TEOPUU CTPOEHMSI OPraHUUECKUX COETUHEHUM.
[Ipennoceiiku co3ganus Teopuu cTpoeHus. OCHOBHBIE MOJIOKEHUS Teopuu crpoeHuss A.M. Byrtieposa.
XUMUYECKOE CTPOEHUE U CBOMCTBA opraHuyeckux BemiecTB. [lonsTue 00 nzomepuu. Crnocodbl 0TOOpaXKeHUs
CTpOCHHSI MOJIEKYJbl (popMynbl, Monenn). 3HaueHrne Teopun A.M. BytnepoBa A pa3BUTUS OPTaHUYECKOM
XUMHH ¥ XMUMHYECKUX TpPOrHo3oB. CTpoeHHe aroma yriepoja. DIEeKTPOHHOE 00Jlako U opOuTanb, si- U p-
opbutanu. DOIEKTPOHHbIE U JJIEKTpOHHO-Tpaduyeckue QopMysabl aToMa yriepoja B OCHOBHOM U
BO30YKJIEHHOM cocTOsiHUAX. KoBasileHTHast XuMHUYecKas CBsA3b U €€ Kilaccu(uKaius o cnocody nepeKpbiBaHUsS
opbutaneit («curma» U «mm» - cBs3u). Ilonstue ruOpuauzanuu. Paznuunpie THOBI THOpUAM3anMU U (opma
aTOMHBIX OpOUTasell, B3aMMHOE OTTAJIKUBaHUE IMOPHUAHBIX OpOUTANIEH U X PACHOJIOKEHNE B IPOCTPAHCTBE B
COOTBETCTBUM C MUHHMMYMOM SHEpruu. ['eoMeTpusi MOJEKyJl BEUIECTB, OOpa30BaHHBIX aTOMAMM YIJIEpOaa B
Pa3IMYHBIX COCTOSHUSX THOPUIN3AIUY.

XHUMHUYECKOE CTPOCHHE KaK IMOPSAJIOK COSAMHEHHUS M B3aMMHOIO BIIMSHUS aTOMOB B MoJjiekysax. CBoOHCTBO
aTOMOB yrJiepojia 00pa30oBbIBaTh MPsIMbIE, PA3BETBICHHBIE U 3aMKHYTbIE LIENIU, OPJAUHAPHBIE U KPATHBIE CBA3H.
I'omonorus, u3omepusi, QyHKIMOHAIbHBIE TPYNIbl B OPraHUYECKUX COCIUHEHUSX. 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT XUMHYECKOro crpoeHus. Knaccudukaius opraHudeckux coeinHeHui. OCHOBHBbIE HAIPaBICHHS
pa3BUTHS TEOPUU XUMUYECKOTO CTPOEHUSI.

IIpakmuyeckasa paboma Ne 1 MoaenupoBaHie MOJIEKYJT OpraHMUECKUX COCTMHEHUH

Ilpakmuueckas paboma Ne 2 OnpeneneHve 3JIEMEHTAPHOTO COCTaBa OPraHUYECKUX COENMHEHMU (yriepoja,
BOJIOPO/Ia, a30Ta, TAJIOTEHOB).

Ipakxmuueckas paboma Ne 3. B3auMHoe BIUsSIHUE aTOMOB B MOJIEKYJIE.

Ilpakmuueckas paboma Ne4. [lonyuenne MeTaHa MAPOJIM30M alleTaTa HaTPHsI.

Ilpakmuyeckaa paboma Ne 5. B3aumopelcTBue rekcaHa ¢ OpomMoM. DKcTpakius Opoma U #Hojaa M3 BOIHBIX
pacTBOpOB.

Tema 2. Xumus yriesonopoaos (12 gaca)

[Tonsitue 00 yrieBogoponax. OCOOEHHOCTH CTPOEHHUS TMPEAETbHBIX YIJIEBOJAOPOJOB. AJIKaHBl Kak
MIPEACTABUTENN NIPEAEIBHBIX YIIIEBOJLOPOI0OB. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI METaHa
U IpYyrux ajakaHoB. ['omonormdeckuil psia v uzomepus napapuHoB. HopmanbHOoe U pa3BETBICHHOE CTPOEHUE
yrieponHod nenu. HomeHkiaTypa ajlkaHOB M aJlKWIIBHBIX 3amecTuteneil. dusmdeckne CBONCTBA aJIKAHOB.
AJKaHbl B IPUPO/IE.

Peakuuu 8k-tuna: ranorenupoBanue (paborel H.H. CemenoBa), HutpoBanue no KonoBanoBy. MexaHusm
peaxkuy XJIOpUPOBaHUS AIKaHOB. Peakuuu neruipupoBaHus, TOPEHMs], KaTAIUTUYECKOTO OKUCIICHUS aJIKAHOB.



KpekuHr ankaHoB, pa3iav4Hble BHIbl KPEKUHIA, NPUMEHEHHE B MPOMBINUICHHOCTH. [IMponms m xoHBepcus
MeTaHa, N30MEpHU3aLHs AJIKaHOB.

DJEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl TUJIEHA U aJIKEeHOB. ['oMostorndeckuii psaj u odmas
¢bopmyna ankeHoB. M30MepHst 3STUIICHOBBIX YTIEBOJAOPOIOB: MEXKKIIACCOBAsI, YIIIEPOAHOTO CKEIETa, MOJOKEHHS
KpaTHOH cBsi3u, reomerpuyeckas. OCOOEHHOCTM HOMEHKJIATYPhl STHIJICHOBBIX YIJIEBOJIOPOJOB, Ha3BaHUS
BOXHEUIINX paguKanoB. OU3NUECKUE CBOWCTBA AIKEHOB. DIEKTPO(PUIBHBIN XapaKTep peakiuid, CKIOHHOCTb K
peakuusM IPUCOCIUHEHHUs, OKUCIEeHUs, nosmMepusanuu. [IpaBwiio MapkoBHUKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHue. Peakuuu rajaoreHUpoBaHUs, TMAPOraJOreHUPOBAaHUS, TUApaTaluy, TUAPUPOBAHUA. MexaHu3M
AE-peakunii. ITonsitue o peakuusax noauMepusanuu. ['opeHue ankeHOB. Peaknuu OKUCIEHHS B MATKUX U
KECTKUX YycloBMsX. Peakunust Barnepa u ee 3HaueHus 11 OOHApYy)XKEHUs HENpEAETIbHBIX YIJIEBOAOPOMOB,
IIOJIyYEHUS TIIMKOJIEH.

OnekTpoUIbHBI  XapakTep peakiuii, CKIOHHOCTh K pEaKUUsM TMPUCOCAMHEHHS, OKHCIICHUS,

nosuMepuzanuu. IlpaBuino MapKkoBHUKOBAa M €ro 3JIEKTPOHHOE OOOCHOBaHME. Peakluy rajJoreHupoBaHUS,
TUIpOTAJIOTEHUPOBaHMs], TUIparauuu, ruapupoBaHus. Mexanusm AE-peakuuil. Ilonstue o peakumsx
nonuMepu3anuu. ['openne ankeHoB. Peakiiuu OKHUCIIEHHs B MATKUX M JKECTKUX yClIOBHsX. Peakuus Barnepa u
ee 3HaYeHHUs JJ1s1 OOHApYyKEHUsI HEeNPeAeIbHBIX YIIIEBOA0PO/I0B, TOJIyYEHHS [NINKOJIEH.
ITonatne n xiaccudukalnus AUEHOBBIX YIJIEBOJOPOJOB IO B3aUMHOMY PACIOJIOKEHUIO KPAaTHBIX CBs3EH B
MoJiekysie. OcoOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUS CONPSKEHHBIX JUEeHOB. [loHsaTHE O J1-
JIEKTpOHHON cucrteme. HomeHknaTypa IMEHOBBIX YIIeBOJOPOAOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB
COINPSKEHHBIX JMEHOB, KaK CIEACTBHE UX DJJEKTPOHHOro crpoeHus. Peakmuu 1,4-npucoennHeHus.
[Mommmepu3aruss  nueHoB. CrocoObl TOMy4YEHUsS JUEHOBBIX YIIIeBOIOpoaoB: pabotrel C.B. JleGenesa,
JNETUIPUPOBAHUE AJIKAHOB.

OcHOBHbBIE MOHATHS XMMHUU BBICOKOMOJIEKYJSPHBIX COEIMHEHUI Ha IpUMEpEe NPOAYKTOB IMOJIMMEpPU3ALNU
QJIKEHOB, AJKaJHEHOB U WX TaJOTr€HIPOU3BOAHBIX. MOHOMEp, MOJMMEp, pPEeaKLUMs MOJIUMEPU3ALINU, CTENECHb
MIOJINMEPU3alUH, CTPYKTYpHOE 3BEHO. THIIBI INONMMEpHBIX LENEH: JIMHEWHBIE, Pa3BETBIICHHBIC, CIIUTHIC.
[lonsTie o crepeoperyispHbix noauMepax. [lonuMepsl TEpMOIUIACTUYHBIE W TEPMOPEAKTHBHBIE.
[IpencraBnenue o miuacTmaccax u anacromepax. [1onnaTHIIEH BBICOKOTO M HU3KOTO JABJICHMSI, €r0 CBOWCTBA U
npumeHenne. Karamusatopsl  Iurnepa-Harra. IlonunmponwieH, ero NpuUMEHEHHME W CBOMCTBA.
l"anorenconepsxamiye mnonuMepsl: TedIOH, NOMUBUHMWIXJIOpUA. Kaydyyku HaTypaiabHBIi U CHHTETUYECKUE.
Cononumeps! (0yTagueHCTUPOIIBbHBIN KayuyK). Bynkanuszamus kayuyka, pe3rHa U 500HMT.

I'oMosiornyueckuil psii aaKUHOB. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AlleTHIIEHA U APYTUX aKMHOB.
I'omonornueckuit paa u obmas popmyna ankuHoB. HoMeHKIIaTypa aneTuaeHOBbIX yriieBoJopo1oB. M3oMepus
MEXKJIaCCOBasl, yIJIEPOIHOTO CKEJIETA, MOJI0KEHUS KPATHOM CBSI3H.

XUMHUECKHE CBOMCTBA M NpPUMEHEHHE aIKMHOB. OCOOEHHOCTH peakIUil MpHCOeIMHEHHUsS MO TPOHHOMN
yraepoa-yriaepoaHoi ceszu. Peakums Kydeposa. IIpaBuno MapkoBHHMKOBAa NMPHUMEHUTENBHO K alETHIICHAM.
[TonBMKHOCTH aTOMa BOJIOpoJa (KUCIOTHBIE CBOMCTBA alKUHOB). OKHMCIeHHE aIKMHOB. Peakuus 3eIMHCKOrO.
[IpuMeHeHne aneTuneHoBbIX yriieBonopoaoB. [lonuBuHMmanerar. ['omonornueckuil psa apeHoB. beH3on kak
Mpe/icTaBuTeNb apeHoB. Pa3Butue mpencraBieHuil o ctpoeHun OeH3osia. CoBpeMEeHHbIE MpEACTaBIEHUS 00
AJIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpoeHuHU Oenzona. OOpa3zoBaHHE apoOMaTUYECKOM Ji-cuctembl. ['omonoru
OeH3o0J1a, UX HOMEHKJaTypa, obmas ¢opmyna. HomeHnknarypa nnsi qu3aMelIeHHBIX MPOM3BOAHBIX O€H30a:
opmo-, mema-, 10pa-pacroioKeHue 3aMectureneil. Guznyeckue CBONCTBA APEHOB.

Xumuueckue cBoiicTBa apeHoB. [Ipumepsl peakiuili 3meKTpoUIBHOTO 3aMelleHus: TajJoreHHpPOBaHUE,
ankunupoBanue (katanuzaropsl Opunens-Kpadrca), HutpoBanue, cynbpupoBanue. Peakunu ruapupoBanus u
NPUCOETUHEHUsT XJopa K OeH3onmy. OCOOEHHOCTH XUMHMUYECKHMX CBOMCTB TroMojoroB OeH3oia. B3anmuoe



BJIUSIHUE aTOMOB Ha IMpHUMEpE TOMOJIOTOB apeHOB. OpHEeHTalMsl B peakiusxX 3JeKTPO(PHUILHOTO 3aMEIICHHUS.
OpuenranTsl [ u II pona.

[Ipuponubie ucrtounuku yrieBomopoaoB. ['a3. Hedrs. Kamenuswiii yrons. Hedth, ee coctaB m cBOICTBa,
MCTOJIb30BaHUE B HAPOAHOM Xo03siiicTBe. [IpoaykThl ppakiimonHoii neperonku Hedtu. [IprupoIHbIi 1 MOMYTHBIHA
HedTsHOHM ra3el. Kokcoxumudeckoe npousBoAcTBO. OXpaHa OKpYyKalolie cpeabl Mpu HedTenepepaboTKe H
TpaHcnopTupoBke HedTenponykroB. TommuBo. Temnmora cropanust tomnuBa. [lommdtunen. Kayuyk kax
IIPUPOJHBII MONUMEp, €ro CTpoeHue, cBoiictBa. Ilpumenenue kayuyka. IIpoOnema cuHTE3a Kaydyka U €€
peuieHue.

Ponb oTeuecTBEHHBIX M1 MUPOBBIX YUEHBIX B U3YUEHUU XUMHUU YIJIEBOIOPOIOB.

Ilpakmuueckas paboma Ne 6. Paznenenue cMecel yTeM IEperoHKH.

Ilpakmuueckas paboma Ne 7. He1b 1 okpyxaromias cpena.

Ipaxmuuecxas paboma Ne 8. OnipeneneHue TEIIOTH CTOPaHUS TOTUIHBA.

IIpakmuyeckasn paboma Ne 9. Jlenonumepu3anysi MoJIUITUIICHA.

Ipaxmuueckas paboma Ne 10.Kaydyk: mony4eHue, CBOMCTBA, TPUMECHEHHUE.

Apensl. Teopuss apoMaTuyHocTH. Vcropust ycTaHOBIEHUS CTPOEHHUS MOJIEKYNIbl O€H30J5la, pPa3BUTUE
mpecTaBiIeHu 00 apoMaTHYHOCTH IUKINYecKux mojekyn. Kpurepun apomatuunoctu. [IpaBuno Xrokkens.
Knaccudukanus apoMaTH4eCKUX YyIriIeBOAOPOIOB. MOHO - M MOJHIMKINYECKUE apeHbl. KoHAeHCUpOBaHHbBIE
yrIeBOIOpOAbl. beH3011, ero aekTpoHHOE U MPOCTpaHCTBEHHOE cTpoeHHe. CrocoObl MOMyYeHUs U XUMHUECKHE
cBoiicTBa OeH3o0sia. Peakuuu 3aMenieHuss U MPUCOEAMHEHUSA C ydacThueMm Oen3ona. ['omosoru OeH3ona, uX
HOMEHKJaTtypa ¥ u3omepus. CrocoObl MOTyYeHUS M XUMHUYECKHE CBOWCTBA TOJIyOJa, KCHIJIOJNOB, KyMOJIA.
B3anMHOe BiIMsSHHE aTOMOB B MOJIEKyJaX OpPraHMYECKHX coenuHeHHud. [Ipakmuueckas paboma Ne 1.
N3ydenue cBoiicTB OeH30:1a U Tosyosna. Penenue 3aianuii Ha LIETIOUKH MPEBpalLiEHUH.

Tema 3. Kuciopoaoconep:xaiue opranudeckue coequnenus (12 gaca).

Cnuprel. Knaccudukanus, HoMEeHKIaTypa U u3oMmepus cnupToB. llpenenbHble 0AHOATOMHBIE CHHMPTHI, MX
CTpOEHHE, TOJTYYeHHUEe U CBOMCTBA. METaHOJ W 3TaHOJ], MX MPOMBIIUIEHHOE NMPOU3BOJCTBO U MPUMEHEHHUE B
opranudeckoMm cuHTtese. IlpenenbHble MHOroaromssle cnupthl. Ilodydenue, cBoiicTBa M INpUMEHEHHE
STUJICHIJIMKOJS U TIULEPHHA.

Apomatuueckue ciupTbl. DeHnnkapOouHoN U OeH3MIKapOUHOJ, UX MOJIyYeHHE, CBOICTBA U IPUMEHEHHUE.
Ipakxmuueckas paboma Ne 2. 3ydeHre XUMHUUECKHUX CBOWCTB ATaHOJMA.

Ilpakmuueckas paboma Ne 13. KaueCTBEHHbIE PEAKIIUN HA ATUJICHTIIUKOIb U TJIUIEPHH.

®enonbl. CTpoeHHe, MONyYeHHE U CBOMCTBAa (eHooB. DEHOT U KPe30Jibl, UX MPOMBIIIIEHHOE MOIYyYeHHE U
IIPUMEHEHHE B CUHTE3€ JIEKapCTB, OJIMMEPOB, KpacuTeneil. [IpuMepsl cHHTE30B aciprHa U aparieraMmora.
Ilpakmuyeckasn paboma Ne 14. KauecTBeHHbIE peakLiuu Ha ()EHOJIBI.

Ansneruasl. Knaccudukanus, HoOMEHKIaTypa U u3oMepus anpieruioB. CTpoeHue, MOIyuYeHHEe U CBOMCTBa
NpeJeNbHBIX U apOMaTUYEeCKUX anbleruzoB. Gopmanpaeru, aueTaabaeru]l U OeH3albIeru, UX MoJydeHue,
0co0Oble CBOWCTBA U IIPUMEHEHHE.

Ipaxmuueckas paboma Ne 15. I3ydeHre XUMHUUECKHUX CBOUCTB (hopMasbAeruaa u OeH3anbIeruaa.

Keronsl. HOMeHKIIaTypa, U30MepHsl KETOHOB. CIIOCOOBI MOJTYYEHHUSI U CBOMCTBA MpPENEIbHBIX U apOMaTHUECKUX
KETOHOB. AIIETOH, €T0 CTPOEHUE, TIOJyYeHHE, 0COObIE CBOMCTBA U IPUMEHEHHE.

KapOonoBeie kucnotsl. HomeHknaTypa, wu3oMepus, KiraccupuKanus KapOOHOBbIX KucioT. CTpoeHue,
NOJTyYeHHE M CBOMCTBA MpENENbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE
KUCIOTHL. [IpuMeHeHne KUCI0T B OpPraHMueCKOM CHHTE3E.

Ipaxmuueckas paboma Nel6. TlonmydeHue yKCyCHOW KHUCTOTHI. V3yueHue CBOWCTB YKCYCHOW M OeH30HHOI
KHCJIOT.



Crnoxunsie a3¢upsl. HoMeHkmatypa u3omepusi, oaydyeHrne U CBOMCTBA CIOKHBIX 3PupoB. JKupsl.

Ilpakmuueckass paboma Ne 17. TlomydeHue u cBoWcTBa 3(UPOB YKCYCHOM KHCIOThI. OMBUICHHUE >KHPOB.
VYrieBojpl, 3HaU€HUE YIIIEBOJIOB B )KMBOW MPUPOJIE U B )KU3HU YelOBeKa. [JIF0K03a - BENIECTBO € IBOMCTBEHHOM
¢byHKkuued - anpIerugocnupT. XHUMHUYECKHE CBOWCTBA TJIIOKO3Bl: OKHCJICHHE B TIIOKOHOBYIO KHCIOTY,
BOCCTAaHOBJICHHE B COpOHUT, OpokeHHE (MOJIOUHOKHCIOE M cruproBoe). IIpuMeHeHne TIroKO3bl Ha OCHOBE
CBOWCTB.

Ilpakmuyeckaa paboma Nel8. Breinenenune kpaxmana W3 MYKH U ero oOHapyxkeHue. PacmosznaBaHue
CJIIMBOYHOTO MacJa u Maprapuna. O6Hapy>KeHue III0KO3bl B AT0Jax U IJI0/1ax.

Ilpakmuueckas paboma Ne 19. IlomydeHne CBEKJIOBUYHOTO caxapa.

Ipakmuueckas paboma Ne 2(). IKCIEPUMEHTAIBHOE PEIICHHE 3a7a4 110 TeMe « Y TIICBOIBI».

4. OcHoBa xu3Hu. (5 yacos).

Awmunsbl. [lonstue 06 amunax. [lomydeHne apoMaTHYecKoro aMHMHa - aHWIMHA - U3 HUTPOOEH301a. AHUINH
KaK OpPraHWYECKOE€ OCHOBaHME. B3auMHOE BIMSHHME aTOMOB B MOJIEKYJIE AHMJIMHA: OCIa0J€HHE OCHOBHBIX
CBOMCTB U B3auUMOJieiicTBUE ¢ OpoMHON BoAoOM. [[puMeHnenne aHmInmHa Ha OCHOBE CBOMCTB.

Ilpakmuueckas paboma Ne 21. B3auMoeiicTBUE aMMHaKa M aHUJIMHA C COJITHOW KUCIOTOW. Peakums aHnimHa
¢ OpoMHO# BOJIOM.

AmuHOKHCHO0THl [lonmydyeHne aMHMHOKHUCIOT W3 KapOOHOBBIX KUCIOT M T'HJIPOIM30M O€JKOB. XHUMHUYECKUE
CBOWCTBA aMHUHOKHCJIOT KakK aM(OTEpPHBIX OpPraHMYECKUX COEJUHEHUIl: B3aMMOJEHCTBHE CO IeJI0YaMH,
KHCIIOTaMU U JIpYT ¢ ApyroM (peakuusi nojaukoHaeHcauuu). [lentuanas cBs3p u nonunentuasl. [lpumenenue
aMHHOKHCIIOT Ha OCHOBE CBOMCTB.

Ilpakmuyeckan paboma Ne22. AmuHOKHCIOTHL. Jloka3arenbcTBO Hanmuyus (YHKIHOHAIBHBIX TPYNI B
pacTBOpax aMHMHOKHUCIIOT.

benku. [lomyuenne GenkoB peakuueil MOMMKOHACHCAIIMA aMUHOKUCIOT. [lepBuyHast, BTropu4Hasi ¥ TpETHYHAS
CTPYKTYpbI OelKkoB. XHMHUYECKUE CBOICTBAa OEIKOB: FOpeHME, JeHATypalus, TMIPOJIM3 U LIBETHbIC PEaKIUH.
bruoxummnueckue QyHkiun 0enkoB. I'eHeTHyecKas CBA3b MEX]y KJIaCCaMU OPraHMYECKUX COCTUHEHUH.
Ilpakmuyeckasa paboma Ne23. OOpatumas U HeoOpaTuMas JAeHaTypauus Oenka. PacTBopeHHe M ocakIeHue
6enkoB. L[BeTHbIE peakiy OeTKOB: KCAHTOPOTEUHOBAsI U OMypeTOBast.

HyxnennoBble kucinothl. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE W3 HYKIEoTHI0B. OOUIMI MiIaH CTpOEHUS
nykineotuaa. CpaBHenue crpoenus U Qynkuuit PHK u JIHK. Ponp HyKJIEMHOBBIX KHUCIOT B XpaHEHUU U
nepeiaye HacjaeICTBEHHON nHpopMauu. buorexHonorus u rennas unxeHepus. Ipakmuueckas paboma Ne24.
Anxanousipl ¥ 1yOUSIbHBIE BELIECTBA.

IIpakmuyeckas paboma Ne25. Vinentudukanus opraHMuecKux COeTUHEHUH.

Tema 5. Brnosiorn4yeckn akTuBHbIE OPraHNYecKue coeuHenus (6 yacon).

@®epmenThl. @DepMeHThl Kak OWOIOTUYECKHE KaTalu3aTtopbl OenkoBoil  mpuponabl. (OcobeHHOCTH
¢dbyakunonupoBanus GpepmeHToB. Ponb (pepMEHTOB B JKH3HENEATEIHLHOCTH >KHBBIX OPTaHM3MOB W HAPOJIHOM
XO3SICTBE.

Ilpakmuueckass paboma Ne 26 PaznoxxkeHue TEpOKCHIa BOJOPOJA Karajga3ol CBIPOTO Msica U CBIPOTO
KapToders.

Ipaxmuuecxas paboma Ne 27. Cunrerndeckue morwimue cpeactsa (CMC), conepxkamue 3H3UMBL. VcnbiTanue
cpensl pactBopa CMC uHANKATOPHOM OyMarou.

Butamunsl. [lonsitue o Buramunax. Hapymienus, cBsa3aHHble ¢ BATAMUHAMU: aBUTAMUHO3bI, THIIOBUTAMUHO3bI
U runepBUTaMuHO3bl. Butamun C Kak NpeacTaBUTENb BOJAOPACTBOPUMBIX BUTAMHUHOB M BHUTaMHUH A Kak
MPEACTABUTENH )KHPOPACTBOPUMBIX BUTAMHUHOB.



Ilpakmuueckas paboma Ne 28. KauecTBEHHbBIE PEaKIIMU HA BOJOPACTBOPUMBIC BUTAMUHBI.

I'opmonsl. [loHsiTHE O TOpMOHAX KaK T'YMOPAJIbHBIX PErYISITOpPaxX XU3HEACSITEIbHOCTH >KUBBIX OPraHHU3MOB.
WHcynuH 1 agpeHanuH Kak MpeicTaBuTenu ropMoHoB. [Ipodunaktiuka caxapHoro nuabera.

JlexapctBa JlekapcTBeHHass XUMUS: OT HaTPOXUMMM (yerumenvHas, JNeKAPCMEEHHAA — AAXUMUA) 1O
XUMUOTEpanuu. ACupruH. AHTUOMOTHUKU U TUCOAKTEPUO3.

HapkoTuueckue Bemiectsa. Hapkomanusi, 60pp6a u mpoduiaKTHKa.

Ilpaxmuueckas paboma Ne 29. 3HAKOMCTBO C oOpaslaMu TIperapaTroB JOMAaIlHEH, JTabopaTopHOH u
aBTOMOOMJIbHOI aNTeyKu.

Tema 6. UckyccTBeHHBbIE U CHHTETHYECKHE MoIuMepbI (34acoB).

HckycctBennble mnonuMepbl. [lomyueHne HMCKYCCTBEHHBIX MOJUMEPOB KaK MPOJAYKTOB XHUMHYECKOU
MOJU(PHUKAIIMN TPUPOJTHOTO MOIUMEPHOTO CHIPhs. MICKyCCTBEHHBIE BOJIOKHA (AlleTaTHBIN INENK, BUCKO3a), UX
cBoiicTBa U mpuMeHeHue. CunTeTHueckue mnojumepsl. [logyueHHe CHHTETHMYECKHX IOJIUMEPOB PEAKIUSIMU
MOJIMMEPU3AIMHU U MOAUKOHAeHcauu. CTpyKTypa MOJIMMEPOB JIMHEWHAs!, pa3BETBICHHAS U MPOCTPAHCTBEHHASI.
[IpeacraBuTen CUHTETUYECKUX IIIACTMACC: MOJIMATUIIEH HU3KOTO U BBICOKOTO JIABJICHUS, MOJUIIPONUIICH U
MONUBUHUIXJIOpU . CUHTETUYECKHUE BOJIOKHA: JJABCAH, HUTPOH U KaIlPOH.

Ipakmuueckas paboma Ne 3(). Pacnio3HaBaHHE IJIaCTMACC U BOJIOKOH.

Tema 7. Pemienue 3a1a4 10 opraHn4veckoil xumuu (23 yaca)
3amauu Ha BBIBOJ XUMH4YecKuX popmya (4u.)

Pemrenust 3amau Ha BBIBOA XHMMHYECKHX (DOPMyN OpPraHMYECKHX COCIMHEHHMH pa3IMYHBIX KJIACCOB.
AJNTOPUTMBI PAacyeTOB IO XMMHUYECKUM (popMyliam: HaXOKIECHHE MAacCOBOM JOJHM JJIEMEHTa B BEIECTBE.
Pacuérel Ha BbIBeZieHHE (OpPMYJIBI BeIIeCTBA IO aOCONIOTHOW W OTHOCHUTENBHOW IUIOTHOCTH MapoOB
ra3o00pa3HbIX BELECTB, 10 IPOAYKTaM CrOpaHMsI OPraHUYEeCKUX BEILIECTB.

BbIunc/IeHNs 10 YPABHEHUSIM XMMUYECKHX PeaKIuii ¢ yyacTHeM opraHuyeckux Beuiects (5 u)

Pacuér xonmuecTBa BellecTBa, Macchl, 00beMa MPOJYKTa PEeaKUU UM UCXOAHOTO BELIECTBA MO MMEIOLUMCS
JAHHBIM; pelleHue 337a4y Ha MpPUMECH, Ha W30BITOK-HEJOCTaTOK. PacueTsl MaccoBO# /10JM BbIXO/A MPOAYKTA
peakiuu. OCHOBHBIE 3aKOHBI XUMUHU M XUMHUYECKHE (OPMYIIbl, IPUMEHSEMbIE NPU pelIeHuH 3a1ad. Perenue
3aJ1a4 Ha CMECH OPraHWYeCKUX BEIECTB (ra3000pa3HbIX, JKUIKUX, TBEPABIX).

Pac4ersl ¢ HCNIO/Ib30BaHHE TA30BbIX 3aKOHOB (3 1)

OcHoBHbIE Ta30BbIE 3aKOHBI. Pelienne 3a7au ¢ UCTOIb30BaHUEM T'a30BbIX 3aKOHOB, OTHOCUTEIBHON MJIOTHOCTH
ra3os, 00LEMHOHW M MOIBHOM [I0JIM BEIIECTB B CMECH.

OKHCJINTENBHO - BOCCTAHOBUTEIbHbIE PEAKI[UU B OPraHu4YecKoii xumuu (4 4.).

OxucauTens, BOCCTAHOBUTENb, ITPOLIECCHl OKUCIIEHUS M BOCCTAHOBIIEHUS! B XUMUUYECKHUX PEaKLHUAX C y4aCTHEM
opranuueckux BeniecTB. COCTaBIIEHNE YPaBHEHHH OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakuui. PacueTs! 1o
YPaBHEHUSM OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.

IeHeTnyeckasi cBsI3b MEXKIY KjaccaMH OopraHumveckux BemlectB (44.). CocraBiieHHE U PEIICHHE [EMOYeK
MPEeBpALICHHH, OTpa)XKaroIMX TeHETUYECKYIO CBSI3b MEX/y KJIacCaMU OPraHMYECKHUX BEIIECTB.

BbIunciienusi o TEPMOXUMUYECKHM YPaBHEHUSIM peakuuii (2 4.).

Tepmoxumuueckue ypaBHeHus peakuuid. TemsoBoit 3ddext peaknuu. OHTanenug. Pacuersl 1o
TEPMOXUMHUYECKUM YPABHEHUSIM.

XumMusi W KU3HB (3agaulm w3 moBcegHeBHOW ku3HM (1 u). 3amaum C TPOM3BOJICTBEHHBIM,
CEJIbCKOXO35IICTBEHHBIM, 3KOJIOTUYECKUM COACPKAHUEM.

(I)OprI KOHTPOJII H OHCHOYHbIC MAaTCPHUAJIbI



JIJ11 MOHUTOPHHTA Pe3yJIbTATHBHOCTH 00pa30BaTEIBHOIO Mpoiiecca 1o nporpamMme «OpraHndeckas XUMUs B
BOTIPOCAX M 3a7jadax» UCIOIB3YIOTCS CICAYIONINE BUBI KOHTPOJIS:
"] mpeaBapUTENbHBIA KOHTPOJIb (MMPOBEPKA 3HAHWN yYalIMXCs HAa HAYaJbHOM 3Tarne ocBoeHus [IporpamMmer)—
BXOJIHOE TECTUPOBAHUE;
] TeKylIui KOHTPOIb (B TEUYCHHUE BCETO CPOKA peaM3alliy IPOTPAMMEI);
"] WTOTOBBI KOHTPOJb (3aKITIOUUTEIbHAS MPOBEPKA 3HAHWN, YMEHWH, HABBIKOB II0 WTOTaM pealn3aluu
[Iporpammer).

1.CobecenoBanue 1Mo M3y4eHHOU TeMe (TEKYIIHH KOHTPOJIb).

2. Tematndeckoe TecTUpOBaHUE (TEKYIIHMI KOHTPOJIb).

3.3aueT 1o NpoNJEHHOMY pa3/eily IporpamMmbl (IIPOMEXKYTOUHBIA KOHTPOJIb).

4.01eHKa TOKJIAI0B O0yUYarOIIXCs Ha 3aHATHUSX.

5.0nenka ydvactusi OOyd4alIIUMXCS B MPEIMETHBIX OJIMMIHMATaX W KOHKYpCax, B IIOATOTOBKE M 3alllUTe
MIPOCKTOB.

Ouenka o0pa3oBaTe/bHBIX pe3yJabTaTOB 00y4eHus nmo Ilporpamme

OneHka 3HaHWM, YMEHMH M HaBBIKOB, OOYYaIOLIMXCA I10 OKOHYAHUHM MPOXOXKICHUS JIONMOJHUTEILHON
oO1mepa3BuBaromeil mporpaMmmbl «OpraHudeckasi XMMUsl B BOIIPOCaxX M 3a/1a4ax» MPOBOJUTCS MO CIEAYIOUIHM
KpUTEPUSIM:

1. 3HaHME TEOPETUUECKUX OCHOB OPraHMYECKON XUMUU.

2. 3HaHME CBOMCTB, TUIIOB U KJIaCCOB OPraHUYECKUX BEIIECTB.

3.UccnenoBaTenbckie yMEHHS U HaBBIKY B IIOJYYEHUHU U U3YYEHUH CBOMCTB OPraHUYECKUX BEILIECTB.
4. YMeHue peniath pa3javuyuHbIe TUIIBI PACUETHBIX 3a7ad 110 OPraHu4eCKONH XUMHH.

Ounenka B 0aJu1ax.

1. 3nanue meopemuueckux 0CHO6 OP2AHUYECKOU XUMUU.

1 6amn — MUHUMaJIbHBIA ypoBeHb OOyUarouuiicss HIOMHUT TEOPETUYECKUI MaTepuan pparMeHTapHO, HE MOXKET
NPUMEHUTH TIOJyYeHHBIE 3HAHUS IS PENICHWS PpAcueTHBIX 3a/1ady, COCTaBJICHHS PSAOB IPEBpAIICHHI
OpPTaHUYECKUX BEIIECTB.

2 Ganna - cpeHuil ypoBeHb OO0ydaromuiicsi OCBOUI TEOPETUUECKUM MaTeprail, HO MOXKET IOJIb30BaThCs
MOJTyYEHHBIMU 3HAaHUSMH TOJILKO ITPH MOMOIIHU Tearora.

3 OGamna - BbICOKMH ypoBeHb OOydarouuiics MOJHOCTHIO OCBOMJI TEOPETHUECKHMH Marepuan U MOXKET
CaMOCTOSITENIbHO TMPUMEHUTh IOJTYYEHHBbIE 3HAHHS JUIsl pEIIeHUs pPacueTHBIX 3a/ad, COCTABJIECHUS DSJIOB
IpeBpalleHN OPraHNnYeCKUX BEIEeCTB.

2. 3nanue ceoiicme, munoe u Knaccoé op2aHu4ecKux 6euiecms.

1 Gann — MUHUMAaNBbHBIN YpoBeHb OOyyaronuiicsi UMeeT NOBEPXHOCTHBIE 3HAHUS CBOICTB TUIIOB U KJIACCOB
OpPraHWYECKHX BELIECTB.

2 Gaa - cpenHuit ypoBeHb OOyuyaroImuiicsi 3HaeT CBOIMCTBA TUIIOB U KJIACCOB OPraHMYECKUX BEIIECTB, HO HE
BCErJia MOKET IPUMEHUTD OTU 3HAHMS Ha IPAKTHUKE.

3 Ganna - BeICOKHMH ypoBeHb OOydaroluiics 3HaeT CBONCTBA TUIIOB U KJIACCOB OPTaHUYECKUX BELIECTB, MOKET
BCErJa IPUMEHUTD 3TH 3HAHUS HA [TPAKTHKE.



3. Hccneoosamenvckue ymeHus u HA8bIKU 6 NOJIYYEHUU U U3YUEHUU CEOLICE OPZAHUYECKUX 8EU{eCHE.

1 Ganmm — MUHUMaBHBIA ypoBeHb OOydJaromuiicss 00s1agaeT NepBUYHBIMI YMEHHUSIMHA M HABBIKAMH B W3YYCHHUH
CBOWICTB OPraHMYECKUX BEIICCTB.

2 Oamma - cpemHuii ypoBenb OOyuaromuiicss o0jajaeT yMEHHSMH W HaBBIKAMH B W3YYCHHH CBOKCTB
OpPraHUYECKUX BEIIECTB, MOXKET CAMOCTOSATEIHHO BBITIOJTHUTH MPOCTON CHHTE3.

3 Oamnma - BbICOKME ypoBeHb OOywarommiicss o0agaeT yMEHHSMH W HaBBIKAMA B W3YYCHHH CBOWCTB
OpPraHUYECKUX BEIIECTB, MOXKET CAMOCTOSATEIHHO TUTAHUPOBATh CUHTE3HI.

4. Ymenue pewwams paznuunvie munst pacuemusix 3a0ay no Op2aHU4eCcKol Xumuu.

1 Oamn — MHHMMAanbHbIM ypoBeHb  OOydaroluiicsi IOMYCKaeT CYIIECTBEHHbIE OLIMOKM B JIOTHYECKOM
pacCyXKICHUU U pEelIeHUH 3a]1auu.

2 OGamma - cpenHuil ypoBeHb OOywaromuiicss B JOIMYECKOM pACCYXKJICHUU M PEHIEHHMH HE JIOIYCKaeT
CYILIECTBEHHBIX OHIMOOK, HO 3ajiaya peIIeHa HEepalMOHAIbHBIM CIIOCOOOM MM JONYIIEHO He Oosiee IBYX
HECYILIECTBEHHBIX OLIHOOK.

3 Ganna - BeICOKHI ypoBeHb OOydarommuiicsi B JOTHYECKOM PACCY)KICHHH U PEIICHUH HE JIOMYCKAET OIMMOOK,
3ajJjaya pelieHa paloHaIbHBIM CIIOCOOOM.

OPITAHU3ALIMOHHO-IIEJATOI'MYECKHUE YCJIOBUA
PEAJIMBALIUU ITPOI'PAMMBI

Y4yeOHo-MeToau4eckoe odecnieyenue [Iporpammel.

Mertoauka odyuenust o [Iporpamme «Opranuueckas XUMHsI B BOTIPOCaxX U 3a/ladyax» COCTOUT U3 COUYCTAHMS
CJIIOBECHOI'0 M3JIOKEHHUS TEOPETHYECKOI0 MaTepHaja ¢ HarIsAHBIM ITOKa30M MIIIIOCTPHUPYIOIIETO MaTepuana u
MMPUEMOB PCHICHUA IMPAKTUYCCKUX U PACUCTHBIX 3a1a4. O6y11afoumec;1 SaAKPCIUIAIOT IMOJTYYCHHBIC 3HAHHWA ITYTEM
CaMOCTOSITEJILHOI'O PELICHUs 3aJay, BHIIOJIHEHUS IPAKTUYECKUX paboT. {1 pa3BUTUS TBOPUYECKOI'O MBILICHHS
U HAaBBIKOB AHAJIUTHUYECKOM JCATEIBHOCTH IPOBOAATCS TEMAaTUYECKUE IMCKYCCHUH, MO3IOBBIE IITYPMBI,
HMHTEJUIEKTYaJIbHBIE UTPBL.

DopMbl 3aHATHH
"l nmekumst [ cemuHap [ mpaktuueckas pabota [ camocTosTenbHas pabota [ 3aluTa MpOEeKTOB

MarepunanbHO - TEXHHYECKOe 0o0ecnedeHue

Opranu3zalliOHHbIE YCIIOBUS, MO3BOJIAIOIINE PEAIN30BATh COJAEpPKAHHE JONOJHUTENIBHON 00pa3oBaTeNbHOM
nporpaMMbl «OpraHuyeckas XMMUSL B BOIIpOCax M 3ajladax» MpeArojaraloT HCHOJIb30BaHUE O0OpYyIOBaHUS
«Toukn pocTa» U HaIU4HE:

- yd4ebHOro KabuHeTa, 000pyA0BaHHOTO JIOCKOI;

- XUMUYeCcKol 1abopaTtopuu, 000pyTIOBAaHHON BHITSDKHBIME HIKa(amu;

- XUMUYECKOU TTOCY/IbI OOIIETO U CIEIUAILHOTO HA3HAYCHNUS,

- HarpeBaTelbHbIX U U3MEPHUTEIbHBIX MPUOOPOB; - 000PYAOBaHUS IS JEMOHCTPAIIMH PA3TUYHBIX (GUUUECKUX
U XUMHYECKUX MPOLIECCOB;

- KOMITBIOTEpa C MYJIbTUMETUNHHBIM 000PYI0BaHUEM.

Jlunaktuueckoe oOecrieueHue MperojaraeT HaJIWyue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHMM, TEMaTHYECKUX
TECTOB M0 KaXJIOMY pa3ieny U TeMme, HHCTPYKUUN I BBINOJHEHUS MPAKTHUYECKUX padoT, TaOJIUIIbI
xumMudeckux emenToB [[.1. MenneneeBa, TaOIHIbI pACTBOPUMOCTH OCHOBAHUM, KHCIIOT, COJICH.



TeMbl NPOEKTHBIX padoT

1. CupThl: BO3JEHCTBUE HA OPTaHU3M YEJIOBEKA U MPUMEHEHUE B MEAUIIUHE.
2. @eHOoJ U €ro TOMOJIOTH: JICSUCTBUE HA OPTaHU3M YEJIOBEKa, IPUMEHEHHE.
3.Anbaerupl U KETOHBI: IEHCTBUE HA OPraHU3M YEJIOBEKA U IPUMEHEHUE B METULIMHE.
4. [lpumeHeHue B MeUIIMHE KapOOHOBBIX KUCIIOT U UX COJIEH.

5. Opranndeckue BelecTBa — TOKCUKAHTBI U AJUIEPTeHBI B OKPYKAIOIIEeH cpeie.
6. Oprann4eckue BeUeCTBa — MyTareHbl U BEIIECTBA-KAHIIEPOTCHBI.

7. Opranuyeckue BellecTBa — CPEICTBA TUTUEHBI U KOCMETHKHU.

8. Oprannueckue BeUIecTBa — MUIIEBbIC JOOABKU.

9. buonoruuecky akTUBHbBIE OPraHUYECKHE BellecTBa: (PEPMEHTHI.

10. ApomaTu3aTopbl Ha OCHOBE CJIOKHBIX 3(PHUPOB.

11. ben3s(a)nupeH - XUMHKO-3KOJI0rH4€ecKast Mpo0ieMa COBPEMEHHOCTH.

12. 13 yero coctout oaexaa. BomokHa.

13. UckyccTBEHHBIE KUPBI - YTPO3a 3/10POBbIO.

14. Kodeunn u ero BnusiHEE Ha 310POBBE JIIOJCH.

15. Mbl ’)KUBEM B MUPE MOJIMMEPOB.

16. MbL10: Buepa, ceroius, 3aBTpa.

192. Hed1b 1 HEDTEIPOAYKTHL.

17. Opranuydeckue sl U TPOTUBOSAUS.

18. Uto Takoe HE(TH U KaK OHa MOsABUIIACH Ha 3emiie?

19. Yto Takoe caxap 1 OTKyJa OH OepeTcs.

20. Hlenk HaTypaabHBIA U UCKYCCTBEHHBIH.

21. Dkonoruyeckast 6€301aCHOCTh B OBITY.

22 Hcnonp30BaHne HEPTSIPOTYKTOB.

23. Ilomumepbl — COBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepUAIIbI.

24 .IlmeHHbIE peakllMi B OPraHUYECKON XUMHUH.

25. benkoBasi OCHOBa IMMYHUTETA.

Kanposoe o6ecnieuenne IIporpaMmmebl

HporpaMMa ((OpFaHI/ILIGCKaSI XUMHA B BOIIPOCAX M 3aAadax» pealM3yCTCad MNcAaroroM AOMOJHUTCIBHOI'O

o0pa3oBaHus, UMEIOIINM MPOPECCHOHAIBHOE O0pa3oBaHUE B 00JACTH, COOTBETCTBYIOIICH HaNpaBlIEHHOCTH

nporpamMmmsl, 1 na6opaHT, 06eCHe‘lI/IBaIOH_[I/II\/'I €C MPAKTUYCCKYIO YaCThb.
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