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PABOQUYAS ITPOT'PAMMA
IHosicHuTeabHASA 3aNKCKa
Pabouas mporpaMma COOTBETCTBYET (QenepalbHOMYy TOCYIapCTBEHHOMY 00pa3oBaTelbHOMY CTaHAApTYy M IHporpamMme Kypca xumum it 10 kiacca
0011e00pa3oBaTeNbHBIX OpraHu3anuil yriuyonéanoro yposHs (aBtopsl C. A. Ily3akos, H. B. Mamnanna, B. A. [TonikoB). OHa pa3zpaboTaHa Ha OCHOBE CIICTYIOITUX
HOPMATUBHBIX NTOKYMCHTOB!:
1. ®enepanpHoro 3akona oT 29.12.2012 N 273-®3 (pex. ot 31.07.2020) "O6 obpazoBanuu B Poccuiickoit @enepanuu" (¢ U3M. U JI0M., BCTYII. B CHITY C
01.09.2020)

2. deaepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 0011ero o0pazoBanus (YTBEp)KIeH Iprka3oM MuHHCTEpCTBa 00pa30BaHUs
n Hayku Poccuiickoit @eneparuu ot «17» nexkadbps 2010 r. Nel1897), (B pen. I[lpukazoB MunuctepcTBa o6pa3oBanus u Hayku PD ot 29.12.2014 No 1644 u ot
31.12.2015 r. Ne 1577).

3. CII 2.4.3648-20 «CaHHTapHO-3MUACMHOJIOTHYECKHE TPeOOBaHMUsI K OpraHU3aIUsIM BOCIUTAHUS M OOYYEHMsI, OTIbIXa U O3/IOPOBJICHUS JIETCH U
MOJIOZIEKN», YTBEPKACHHBIX TIOCTAHOBJIEHUEM INIABHOT'O cCaHUTapHOro Bpada oT 28.09.2020 Ne 28;

4. CanlluH 1.2.3685-21 «'urneHnueckue HOpMATUBBLI U TpeOOBaHUA K 0OecreueHuIo 0e30macHOCTH U (Ui) Oe3BpEIHOCTH JUIS YeJoBeKa (haKkTOpPOB
Cpenbl OOUTaHUs», YTBEPKICHHBIX MTOCTAHOBJIEHUEM TJIABHOTO CaHUTapHOTO Bpaya oT 28.01.2021 Ne 2

5. IlpumepHOI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeIHEero o01ero oopa3oBaHusi, 0J00pEHHON pereHrueM GeaepaTbHOr0 y4eOHO-METOIUIECKOTO
o0wveuHeHus 1o obmemy oOpazoBanuto (OmoOpena pemennem ot 08.04.2015, mporokon Nel/15 (B pemakmuu mporokona Ne 1/20 ot 04.02.2020), ¢ yuerom
TpeboBaHu# (eaepaIbHOrO FOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHaAPTA.

6. OcHOBHO# 00pa30BaTENLHON MPOrpaMMbI cpeaHero oomero oopazoBanuss MBOY «COIILL NoSy.
7. Paboueit mporpammsel Bociutanust MBOY «COILL Ne5»y
8. ITonoxenus o padounx nporpammax MbOY «COLI Ne5»

9. TlpumepHo# TIporpaMMbI O YYEOHOMY MpPEAMETY «XHUMHS» IJisi 00pa30BaTENbHBIX OpPraHU3alfii, PEeaM3yIOIMNUX MPOTPaMMbI CPEIHETO OOIIEro
o0Opa3oBaHUs

10. bapsimosa 1.B. Xumus. Paboune nporpammsl. [Ipenmernast munus yueOnukoB C.A. Ily3akoBa, H.B. Mamnunoi, B.A. ITonkosa 10-11 kmaccer. — M.:
«IIpocsemennen, 2017 r.

Pabouast mporpamma paccuntana Ha 102 yueOHBIX yaca (3 u B Hepemo). [IporpamMmma mpegycMmarpuBaeT GOpMUpPOBAHUE Y YUAIIUXCS OOMIEYyIeOHBIX YMEHUN U
HaBLIKOB, YHHBCPCAJIbHBIX CHOC060B JCATCIIPHOCTH MW KIIKHOYEBbBIX KOMHGTGHHHﬁI YMCHUA CaMOCTOATCIIBHO W MOTHUBUPOBAHHO OPraHU30BLIBATL CBOMO
MO3HABATEIBHYIO JIESTEILHOCTD; MCIIOJIB30BAHMS JIEMEHTOB MPUYMHHOCIIECICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAJIN3a; ONPENEICHUsI CYIIHOCTHBIX
XapaKTepUCTHK M3y4aeMOro OOBEKTa; YMEHHs pa3BEPHYTO OOOCHOBHIBATH CYKICHMSA, JAaBaTh OIpPENENICHUs, NMPUBOJUTH JOKA3aTelIbCTBA; OLICHUBAHUS U
KOPPEKTHPOBKHU CBOETO MOBEICHUS B OKPYKAIOIIEM MHUPE.

JlaHHas mporpaMMa Kypca XMMUHU IpeJHa3HaueHa Ul YYaIluXcsl CPEIHNX 001e00pa3oBaTeIbHbIX IKOJI, KOTOPbIE B JaTbHEHIIEM IUIAHUPYIOT TOCTYNATh B BY3bl
MeaunuHCKoro npodwist. [losToMy B Hel NMpemxycMOTPEHO YIIIyOJNEHHOE HM3yYeHHE HEKOTOPBIX TE€M XWMHH, KOTOpbIE HEOOXOIUMBI OYAYIIMM CTYyICHTaM



MEIUIMHCKUX BY30B. Pabouas mporpamMma moctpoeHa 1o JuHeiiHoi cxeme. B 10 kiacce nznaraercs Matepuan opraHnyeckond xumuu, IlporpaMmma cocraBieHa Ha
OCHOBE CHCTEMHO-JIEATEILHOCTHOTO MOIX0/1a, Jiexkaiero B ocHoBe ®I'OC. DTOT moaxo1 OpUEHTHPOBAH Ha KOHKPETHBIE PE3yJIbTaThl 00pa30BaHMS.

YyedoHo —MeToauueckoe odoecrneyeHmue
1. C.A. [ly3akos, H.B. Mamnuna, B.A. [Tonko Xumus 10 kiacc yuebHue a5 00111e000pa3oBaTelbHbIX OpraHU3aIHii, yriryOaeHHbIi ypoBeHb M
«IIpocsemenne» 2021.
2.I'abpuensa O.C. Opranuueckas xumusi: 3agaun u ynpaxuenus 10 kiacc. [Ipocsemenue 2013 r.
3. C.A. Ily3akos [Tocobue o xumuu aiis noctynaronux B BY3s1; n3ganue 2-e nepepadoranHoe M: «Bpicmias mkoma» 2001 r
4. M.H. BapsimoBa Meroandeckue pekomeHnanun. Paboune nporpamMmel. YuebHoe rmocodue ais 001meo0pazoBaTeIbHbBIX OpraHu3aluil/ yriyOlIeHHbI ypOBEHb.
[Ipocsemenue 2017 r.

NudopmanimoHHbIe pecypCHhl.

1.Tl'azera «Xumus - 1 centsOps», M3narensckuii nom «1 CeHTAOps» 3NeKTpoHHBIN pecypc: https://1sept.ru/

2.Enunas xoyueknus mudpoBbeIx 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru/

3.®IUOP http://fcior.dev.eit.edu.ru/

4. http://him.1september.ru/index.php — xxypHan «Xumus».

5.http://him.1september.ru/urok/- Marepuansl k ypoky. Bce paboTsl, Ha OCHOBE KOTOPBIX CO3aH CalT, ObUTH ONMyOJIMKOBAHBI B )KypHalie «XUMHs». ABTOpaMHU
caiita mpojenana 0ospIas paboTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTaTel C y4€TOM MIKOJIBHOM y4eOHOH mporpaMMel o mpeamery "Xumus'.

6. http://chemistry-chemists.com/index.html. DnexTpoHHBI#H KypHAT «XUMHUKHK U XUMHsD», B KOTOPOM TPEACTABIEHO MHOKECTBO

Conep:xxaHue Kypca XuMUM
10 kacc
(102 4, u3 HUX pe3epB — 1 4)
Tema 1. OcHOBHbBIE TeOpeTHYECKHE MOJI0KeHUsI opranudeckoil xumuu (11 yacoB)
IIpeamer opranuyeckoii xumuu. MHOrooOpa3ue opraHndecKkux coeauHeHnid. OpraHundecKre BEIecTBa. Y TJIEPOIHBIN CKEJIeT MOJIEKYJI OPraHUYECKUX BEIIECTB.
VYrnepon - yrinepoansle cBsizu. COeIMHEHUs HACBHILIEHHBIE M HEHAachllleHHble. KpaTHble CBA3M. ALMKINYECKHE U LMKIMYECKHE COEAMHEHMs. MOJeKybl ¢
Pa3BETBIEHHBIM UM  HEPA3BETBIEHHBIM  YIJIEPOJHBIM  cKejdeToM. DyHKIMOHaJbHbIE TIpynnbl. MoHO(DYHKUIHMOHAIBHBIE, MNOIU(GYHKIMOHAIBHBIE U
rerepoyHKIIMOHAIBHBIE coenuHeHus. Teopus cTpoeHust opraHuueckux coenuHeHuit A. M. byrnepoBa. M3omepsl. XuMHYecKHe CBSI3M B MOJIEKYJax
OpraHuYecKkux coefuHenni. [ mbpuauzanms opoburaneii. 6-CBsi3b, T-CBA3b. [lepBUYHBIN, BTOPUYHBIN, TPETUYHBIN U YETBEPTHYHBIN aTOM yriepoza. [niHa cBs3u.
OO0mme npeacTaBiIeHUs: 0 PEAKIMOHHOI CIIOCOOHOCTH OPraHMYecKHUX coeqnHeHni. [loHaTne o MexaHu3Me peakiuy. DJIeMeHTapHbIH akT. [IpocTsie U clloKHbIE
peakmuu. IlepexogHoe cocrosHue. ['OMOMMTHYECKHUN U TETEPOTUTHUYCCKUN CIOCOOBI pa3phiBa cBs3u. Pamukanbl. Hykmeodwnsr u snextpodruibl. CyOcTpathl.
PearenTsl. DIeKTPOHOAOHOPHBIE U AJIEKTPOHOAKLIENTOPHbIE 3amecTuTenu. MHnykTuBHbIN 3P dexT. MezomepHsiit a3¢pext. Conpsikénnas cucrema. Kinaccupukarus
peakuuii B OpraHMyecKoil XUMHUU: MO Pe3yibTaTy (peakuuu 3aMenieHHs], TPUCOSANHEHUS, OTIIEIUICHNUS); TI0 U3MEHEHUI0 XMMHUYECKON MPUPOJIbl OPraHUYECKOTO
BEIIECTBA B XOJE peakuuu (THMAPUPOBaHUE, NETHIPUPOBAHHUE, T'MIpaTalus, AECTUApATAlMs, TaJIOTEHUPOBAHUE, IEraIOT€HUPOBAHUE, THAPOrajJOreHUPOBAHUE,
JETUIpOoraloreHupoBanue, TuIpoan3). Peakius snekTpopuinbHOro 3aMenieHus. Peakius HykieopuiabHOro 3amenieHus. Peakiuy paaukaibHOTO IPUCOEIUHEHUS.
Peakuuu s1ekTpoguiIbHOrO npucoeAnHeHus. Peakinu HyKi1eo(pmIbHOTO MPUCOSTUHEHHUS.
JdemoncTrpannu. KoyuieKny opraHuueCcKuX BEIIECTB U MAaTEPUATIOB U U3EIUN U3 HUX. MoeIn MOJIEKYJI OPraHUYECKUX COCTMHEHUN.
IIpakTnueckne padorsl. 1. KoHCTpyrpoBaHue M1apocTEpKHEBBIX MOJIEIEH MOJIEKYJT OPraHUUYECKUX COEAMHEHNH.



Tema 2. Yraesogopoasi (30 yacoB)
Adaxanbl.O0mmas ¢opMyiaa U TOMOJOTUYECKHIA Pl amkaHOB. KadecTBEHHBIN M KOJWYECTBEHHBI COCTaB MOJIEKYJ alKkaHOB. MeXayHapoJHasi HOMEHKIJIaTypa
OpraHnveckux coeauHeHuil. 3oMepus 1 HOMEHKIaTypa ankaHoB. OU3UUeCKHUe CBOMCTBA AJIKAHOB. XUMHUYECKUE CBOMCTBA alkKaHOB. XMMHUYECKUE peakiuu ¢ 20
y4acTHEM aJkaHOB, MPOTEKAIOIIME IO MEXaHU3My DPAJUKAIBHOTO 3aMEIICHUs: TaJoreHupoBaHHe, HUTpoBaHHe (peakius KoHoBajoBa), AerHaApHpOBaHHUE.
N3omepuzanusa ankanoB. Kpexkunr. Karanurndeckoe okucieHue u ropenue ankaHoB. Konsepcus merana. Cunres-ra3. YactuuHoe okucieHue merana. [lonyuenne
JIKaHOB: peakuus Biopua, nexkapOoKkcuIrpoBaHue coieil ykcycHoU KHcnoThl, peakiust Konsoe. [Ipumenenue ankanoB. MexayHapoIHbIE KOBI MUIIEBHIX 100aBOK.
Aukenbl. O0mas ¢popmysa, TOMOJIOTHYSCKUN PsJT 1 HOMEHKJIATypa ajaKeHoB. sp 2 -[ ubpunuzaius opourtaneir atroMoB yriiepoaa. CTpyKTypHast ¥ IPOCTPaHCTBEHHAS
U30MepHs aaKeHOB. DU3HUECKUE CBOMCTBA aNKeHOB. XMMUYECKHE CBOMCTBA AJIKEHOB: PEaKIUH, MPOTEKAIOIINE TI0 MEXaHU3MY AIEKTPO(UIBHOTO MPUCOSANHEHHS
(ruoporanoreHupoBaHue, TaIOTeHUPOBaHUE, TUApaTalus, THAPUpoBaHue, neruapuposanue). [Ipasuno MapkoBaukoBa. KapOokatuon. KauecTBeHHast peakius Ha
JIBOIHYIO CBsI3b (peakius Baruepa). I[lonumepursanus ankeHoB. MoHOMEp, OJIUMED, JIEMEHTAPHOE 3BEHO, CTENEHb NoauMepu3anuu. OkuciaeHue ajakeHoB. Bakep-
nporiecc. [IpoMeItniuieHHbIC B 1ab0paTOpHBIE CIIOCOOBI MoydeHus ankeHoB. [IpaBwiio 3aiinieBa. [Ipumenenue ankeHoB. AJikaanenbl. O01mas hopmysa ajkaJarueHOB.
N3o0immpoBaHHbIE, CONPSKEHHBIE U KYMYJIMPOBaHHbIE NUEHBIL. [lenokanmusanus cBsA3u. PU3MUECKUE CBOMCTBA AJIKAaJUEHOB. XMMHYECKUE CBOMCTBA aJIKAIUCHOB:
peakuuu npucoeguHeHus (TUIpUpoBaHue, TaJIOTEHUPOBAHUE) U MouMepHu3aiuu. PesonancHsiii rubpus. HaTypanbHblil U cuHTeTHUECKHE KayuyKu. Bynkanuzanus.
[Monmyuyenue u npumeHenue ankaaueHoB. Peakius Jlebenena.
AaxuHbl. O611ast popMyia ¥ TOMOJIOTHUECKHUH psii aTKMHOB. M30Mepus 1 HOMEHKIIaTypa alKHHOB. sp-I mOpunuzarus opoutaneit aroMoB yriaepoja. duzndeckue
CBOWCTBA AJIKMHOB. XMMHUYECKHE CBOWMCTBA aJKWHOB: PEAKLUHU AIEKTPO(UIBHOTO MPUCOCTUHEHHUS (TaJOreHUPOBAaHUE, THUAPOTAIOTeHUPOBAHME, THApaTalus,
ruapupoBanue). [lpaBuno DnpTexoBa. AuerwineHuasl. Jumepuszanus u TpuMmepusauus anetruiaeHa. OKUCICHHE aJIKMHOB MEPMaHTaHATOM Kallusl B Pa3iIMYHbIX
ycnoBusix. [lonydyeHne u npruMeHeHne aJIKMHOB.
Huxaoankanbl. O6mas dhopmysaa U TOMOJIOTHYECKUHN Pl UKJIOATKAHOB. M3oMepus 1 HOMEHKJIATypa IUKIoaTKkaHoB. du3nyeckne CBOMCTBA IMKJIOATKAHOB.
XVMMHYECKHE CBOMCTBA LUKJIOAJIKAHOB: PEAKLMU NPUCOECIUHEHUS K MaJIbIM LUKJIAM, PEAKIUH 3aMEUICHHMs] HOPMAaJIbHBIX LMKJIOB, PEaKLMHM THIPUPOBAHMS U
neruapupoBanus. [lonydyeHne NUKI0ATKaHOB U3 AUTaloreHalKaHOB. MeInKoOHoI0rnueckoe 3Ha4eHe IUKII0AIKaHOB.
Apenbl. Kpurepun apomatnanoctu. Apomatuueckuii cexcret. [paBuno Xiokkens. O0mas popmyna 1 roMOJIOTHUECKU# psia apeHoB. OpTo-, mapa-, METaKCHUIIONIBI.
®dusnyeckue CBONCTBa O€H30Ja M €ro roMojoroB. Peakiuu snekTpouibHOTO 3amenieHusi OeH3osa (rajJoreHHpoBaHWE, HUTPOBAHHE, ATKWIMPOBAHUE). T-
Kommieke, o-komruiekc. Peakuuum npucoequHEHUS apeHOB. XWMHYECKHME CBOWCTBA TOMOJIOroB OeH3o0ia. OpHEHTaHTHl NEpBOTO M BTOPOTO poja.
KoHJleHCcHpoBaHHBIE U HEKOHJEHCHUPOBAHHbIE apoMaTHueckue coeauHeHusd. llomydyenne n npumeHeHue apeHoB. IIpupoaHbIe MCTOYHHKH YIJI€BOJOPOAOB.
[Tpuponusiit Ta3. Hedts. Ilepepaborka HedTH. JeroHannoHHas cTOMKOCTh OeH3nHa. OkTaHoBoe umcio. Pudopmunr. IIpumenenue nedrenponykToB. Bumb
TBEpOTO TOTIMBA. ['asoreH3amMmeniéHuble yrjeBoaopoabl. O0mias xapakrepuctuka. @u3ndeckue cBOMCTBAa. XUMHUYECKHE CBOMCTBA TaJIOTCHAKAHOB (peaKiuu
3aMEIICHUs] U OTLICTUICHHs). XMMHUYECKIE CBOMCTBA TaJIOT€HAIKEHOB (peakluy MPUCOCIMHEHUS, 3aMeIeHH s, oJIMMepr3aluu). B3auMHoe BIHsHUE aTOMOB B
MOJIEKYJIaX TaJOT€H3aMEUIEHHBIX YIiaeBOAopoAoB. [IpoayKTsl monumepu3aluy TaJoreH3aMellEHHbBIX YITIEBOJOPOJOB: MOJWBUHWIXJIOPU, XJIOPONPEHOBBIN
Kay4yK, OJUTETPaPTOPITHIICH.
JlemoHcTpauMu. ArperaTHO€ COCTOSIHHE aJJKaHOB B 3aBUCIMOCTH OT MOJISIpHOM Macchl (OyTaH, rekcas, napadun). HecmemmBaeMocTh rekcana ¢ BOJI0H, CpaBHEHHE
IUIOTHOCTH I'eKcaHa U BoJbl. PacTBopeHue napaguHa B rekcane. PacTBOpuMOCTb B rekcaHe Opoma M repMaHranata kanus. bpomuposanue ankanoB. PagukanbHoe
OpoMHpOBaHUE TOJIYOJIaA.
JlaGopatopHubie onbIThl. 1. [TocTpoenue moneneit monekyn ankanoB. 2. [loctpoenue mopaeneit Mojekyn ankeHoB. 3. CpaBHEHHE CIIOCOOHOCTH K OKHCIICHHIO
aJIKaHOB M ankeHoB. 4. CpaBHEHUE CIIOCOOHOCTH K OPOMUPOBAHUIO MPU OOBIYHBIX YCIOBHIX alIKaHOB U alIKeHOB. 5. JlelicTBUe nmepmaHraHaTta Kainus Ha OeH301 U
TOJIYOJI.
IIpakTnyeckas padora. 2. OnpeneneHue BoAOpoAa, Yriepoa v Xjiopa B OpPraHM4eCKUX COCTUHEHUSX.
3. IlomyueHue 3TUIIEHA U ONIBITHI C HUM.



Tema 3. Kucjiopoacoaep:xkamue opraHudecKue coenHenns (22 yaca)
Cnuprsl. CocraB criuptoB. Knaccupukanus 1 HoMeHKIaTypa cnupToB. @U3nuecKue CBOMCTBa CiupTOB. MeXMOJIEKYISIpHBIE BOJIOPOIHBIC CBSI3U U MX BIUSHHUE HA
(u3nyeckrue CBOMCTBA CHUPTOB. XMMHUYECKHE CBOICTBA: B3aMMOJICHCTBHE CO ILEIOYHBIMH METAUIaMH, C TaJOr€HOBOJOPOJAMH, BHYTPUHU MEXMOJIEKYIIspHAs
JeTuapaTanus, peakuus sTepudukanuu, okuciaenue. [Ipocteie u cnoxusle 3¢upsl. Homenknarypa mpoctsix 3¢gupos. KommiekcoobpazoBaHne MHOTOATOMHBIX
cnupToB. KayecTBeHHas peakys Ha MHOIOATOMHBIE CIIUPTHIL. 1loydenue u npuMeHeHue ClupToB.
®enoabl. Kimaccudukaiys 1 HOMEHKIaTypa GeHonoB. Pusndeckue cBoiicTBa penona. Bzanmuoe BiusHUE aTOMOB B MOJeKyie ¢peHona. XUMUYECKHe CBOMCTBA
(B3auMoOZeHCcTBUE CO LIETOYHBIMU METAJUIAMH U CO 1LIeJIo4aMH, OpOMUPOBaHKE, HUTPOBAHUE, OKUCIIEHNE, THApUpOoBaHue). OO0pa30oBaHNE KOMIUIEKCHBIX COEAMHEHUH
¢ xsopunom xene3a(lll) — kauecTBenHas peakuust Ha ¢peHonbl. CpaBHEHHNE XMMUYECKHX CBOMCTB OAHOATOMHBIX CIIUPTOB U (enoina. [lonydenue u npumeHeHue
dbenonoB. bakrepuruaHas akTHBHOCTh (PEHOJIOB.
Adabaeruabl U KetoHbl. KapOoHunbHble coeauHeHus. HoMeHkmaTtypa M M30MepHs albICTHAOB U KETOHOB. DHU3MUECKUE CBOWCTBA albJCTHAOB U KETOHOB.
OJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIBHOW rpymnmbl. CTpoeHHE MOJIEKYJ albIerniioB. XMMHUYECKHUE CBOWCTBA: PEAKIMU HYKJIEO(PHIBHOTO
NPUCOECTUHEHNUs (THApaTaus, MPUCOeINHEHNE K allbJeTHIaM CIIUPTOB, THIPOCYIb(PHUTAa HATPHs, IIUAHOBOJOPOJA), BOCCTAHOBJICHUE allbJACTHIOB U KETOHOB,
OKHCIICHHE aJIbJIETUA0B, NoJuMepu3anus U noiaukonaeHcanus. [lomyaneranu. Aneranu. KadyecTBeHHbIE peaknuu Ha anbaeruisl: ¢ ruapokcugaom meau(ll), c
aMMHMa4YHBIM DPAacTBOPOM OKcHga cepedpa, ¢ (yKCHMHCEpHUCTOM kuciaoToi. [lomyueHuwe anmbAeruioB M KETOHOB. IIpuMeHeHME aibJerugoB M KETOHOB.
AHTHCEenTHYECKOE JieicTBHE (popMabaerua.
Kap0oHoBbie KHCJI0TbI. CTpOeHHE MOJIEKYI KapOOHOBBIX KUCIOT. DIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE KapOOKCHILHON Tpyniibl. ['oMoIornuecKue psiibl
U obuie GpopMynbl KapOOHOBBIX KUCIOT. Pu3nyeckue cBONCTBA KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWCTBA IMPENENIBbHBIX OAHOOCHOBHBIX KHCIIOT: PEaKIHH
HYKJICO(DUIBHOTO 3aMEIleHUs,, KUCIOTHBIE CBOMcTBa. MexaHM3M peakiuu srepuukanuu. Cuna rajgoreH3aMeniéHHbIX KapOOHOBBIX KUCIOT. OCOOEHHOCTH
XMMHYECKHX CBOMCTB MypaBbHMHON KHCIOThL. OCOOEHHOCTH XMMHUYECKHX CBOMCTB IPEIENbHBIX JBYXOCHOBHBIX, HEIPEJEIbHBIX OJIHOOCHOBHBIX, apOMATHYECKUX
KapOOHOBBIX KHCHOT. [lomyueHne kapOOHOBBIX KHCIOT. BakHeimne mpeicTaBUTeNd KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCyCHas M OcH3oiHas. Menuko-
Ouosiornyeckoe 3HaueHHe U MPUMEHEHNE KapOOHOBBIX KUCIIOT.
DOyHKINOHAJIbLHBbIE NPOM3BOAHbIE KapOOHOBBIX KHCJIOT. Croxuble 3¢upbl. [amoreHanrunpunsl. Amunael. Aurugpuasl. Tuosdupsl. [lomyuenue
XJIOpAaHTUAPUAOB. PeakiimoHHas COCOOHOCTh (DYHKIMOHAJIBHBIX MPOM3BOJIHBIX KapOOHOBBIX KUCIOT. KUCIOTHBIM ruaposnn3 cioxHbelx 3¢upos. lllerounoi
THJIPOJIN3 CIOXKHBIX A3PUPOB — oMbUIeHHE. [[puMeHeHrne 1 MeMKOOHOIOrHYeCcKOe 3HaU€HUE MTPOU3BOIHBIX KaPOOHOBBIX KHCIIOT.
JemoHcTpanuu. Peakiius n30nponuioBoro cnupra ¢ xaopoBojgopoaoM. llapocrep:kHeBble MOaEIN MOJIEKY allbAETHI0B U KeTOHOB. OOpa3zoBaHue OuypeTa npu
Pa3I0KEHUU MOUYEBUHBI.
JlaGopaTtopHbie onbIThI. 6. [locTpoeHre Moaenel MOJIEKYJT U30MEPHBIX CIUPTOB. 7. PaCTBOPUMOCTH pa3HBIX CIUPTOB B Boje. 8. OkucieHue npomnaHona-1 24 u
nponanona-2. 9. Peakuus nHykneopuisHoro 3amemenus cnupra. 10. Okucnenue cnupra auxpomarom Kaius. 11. Momodopmuas peakus. 12. BzaumopelicTsue
MHOTOAaTOMHBIX crTUPTOB ¢ TuaApokcuoM meau(1l). 13. O6HapykeHue rimKoabHOTo (hparMeHTa B riautepuHe. 14. PacTBOpuMOCTh M KUCIIOTHO-OCHOBHBIC CBOMCTBA
¢denomna. 15. bpomuposanue ¢enona. 16. Oxucnenne denonon. 17. KauectBeHnas peakuust Ha ¢eHomnbl. 18. Peakuus «cepeOpsiHoro 3epkanay. 19. Okucnenue
anpaerunoB runpokcuom meau(1l). 20. Jucnponopimonuposanue Gopmanbaerua. 21. KauectBenHas peakius Ha aabJAeTH bl ¢ GYKCUHCEPHUCTON KUCIOTOM. 22.
Honodopmuas peakuus Ha aueroH. 23. IToctpoenue mMozeneil MOJIeKysl H30MEPHBIX KapOOHOBBIX KHCIOT U CIOXKHBIX 3(upoB. 24. CpaBHEHHE PacTBOPUMOCTH
KapOOHOBBIX KHUCIIOT U WX cojiel B Boje. 25. KucioTHbie cBoWCcTBa YKCYCHOM KHCIOTHI. 26. Peakmus stepudukanuu. 27. OOHapy)eHUE YKCYCHOM KHCIIOTHI
(xauecTBeHHasl peaklys Ha aneTar-uoH). 28. CpaBHeHHE CIOCOOHOCTH K OKUCIICHUIO MypPaBbHHOM, IIIABETICBON M YKCYCHOM KHCIOT. 29. KauecTBeHHAs peakuus Ha
maeneByro kucaory. 30. 'mapomus mumerundopmamuaa. 31. I'maponus moueBuHbl. 32. OCHOBHBIE CBOMCTBAa MOYEBUHEI. 33. Jle3aMUHUpOBAaHNE MOUYEBUHBI. 34.
I'maponus sTunanerara.
IIpakTnyeckue padorsol. 4. PelieHne 3KCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe ««CrupThl. @eHoubl. Albaeruabl. KeToHbI».
5. Ilony4yenue yKkCyCHOM KUCIOTBI U U3YYEHHUE €€ CBOWCTB.



Tema 4. AzoToconep:kanue oprannyeckue coequnenus. 'erepopyHKIIHOHAJIbHbIE COeUHEHUS
(15 yacoB)

Amunbl. O0mas ¢popmyna amuaoB. Homenknatypa amuHoB. [lepBudnble, BTOpUYHBIC, TPETHUHBIE aMUHBI. DU3NYECKre 1 XUMUYECKHE CBOMCTBA aMUHOB. AHWJIHH.
OcHOBHBIE cBoOMicTBa aMuHOB. CHila aMHHOB U HUTpocoenuHeHnid. HykieodunpHble cBoiicTBa aMUHOB. Jle3amuHupoBanue. Peakius OpoMHpOBaHUS aHWIMHA.
Peakmus a1exkTpogrIbHOTO 3aMeIIeHUs TT0 apOMaTHYECKOMY KoJbIly. Peakius ropenus amuHoB. Okucienue anwinHa. [lonydenue amunHoB. Peakius 3uHMHA.
[IpumeHeHne 1 MEIUKO-OMOIOTUYECKOEe 3HaUeHIEe aMUHOB. BOTeHHbIE aMUHBI.
leTepounkanyeckne coequHenus. KapOouukinyeckue U reTepouukindeckue coenuHeHus. Kucnopoacoaepxaiine TreTepOUUKINYECKHE COECTUHEHUS.
A3oTconepkalie reTeponukibl. PU3ndecKnue 1 XUMUIECKIE CBOMCTBA MUPUINHA U TUpposta. O0Imas XapakTepUCTHKA TeTEPOIUKINIECKIX COCTUHEHUH C IBYMS
u 6onee rerepoatomamu. [Tupumuaus. [Typun. [IpuMeHeHNE TeTEPONMKINIECKUX COSTUHECHUM.
I'eTepoyHKIMOHAIbHbIE COeIUHEHUsl. [IpUHIMIBI HOMEHKJIATYPHl TeTepOPYHKUMOHATIBHBIX COCAUHEHUH. AMUHOCHUPTHL. [ MIPOKCHKETOHBI U
TUAPOKCHAIBICTUBI. AMHHOKUCIOTHL. [IpoTenHOTreHHbIE aMUHOKUCIOTHL. MEHONOKHUCIOTH. [ MAPOKCUKHCIOTHI ©  OkcokucioTel. Ilukm Kpebca.
Acummerpuueckuii arom yriepona. Onrtudeckas wu3omepus. OHaHTHOMepbl. llpoekuun Oumepa. IlpumeHeHne reTepoPyHKIMOHATIBHBIX COCTUHEHUH.
JemoHcTpanuu. PacTBopuMOCTh 1 OCHOBHBIE CBOMCTBA MupuanHA. KoMruiekcooOpa3zoBaHue MUpUIMHA.
JlabopaTropHble onbIThI. 35. PacTBOpUMOCTD U KHCIIOTHO-OCHOBHBIE CBOMCTBA aHWINHA. 36. Okucinenue anuiauHa. 37. bpoMupoBaHue aHUIIMHA.

Tema 5. Xumusi npupoaHbIX coeqnHeHni (23 yaca)
Kupsbl. O6mas xapaktepuctuka )upoB. Jlunuael. KucimoTHeiil coctaB xupoB. [lonmHeHACHIIIIEHHBIE M HACBIIIIEHHBIC JKUPHBIE KUCIOTH. Du3ndeckue cBoHCTBa
JKUPOB. PacTuTenbHble U KUBOTHBIE )KUPHL. JInnonporenHsl. XUMUYECKHAE CBOMCTBA KUPOB. [ MAPOIN3 U OMBUICHHE KUPOB. [IpuMeHeHNE )KUPOB.
Dochoaunuabl KiaeTouHbix MemOpaH. [lopepxHoctHo-akTuBHBIE BemecTBa (ITAB). 'muniepodocdonunuast (hocharuanmiTanomaMutbl, GochHaTuIAIXOTUHBI,
docharununcepunsr). Chunrodochomumuasl. Chunromuenasl. JKuIKOCTHO-MO3anIHASI MOJCIb CTPOSHUS OUOIOTHYECKUX MeMOpaH.
Yraesoawsl. O6mas ¢opmyna yrieBonoB. Kmaccudukanmst yrieBogoB. buomommmepbl. Monocaxapunbl. [mrokosa, ¢pykrosa, pubo3a, ne30Kkcuprodo3a.
Crepeonsomepus MonocaxapuaoB. Dopmynsl @umepa. OOpazoBaHue HUKIMYECKHX (opM MoHOcaxapuaoB. Dopmynsl Xeyopca. XUMHYECKHE CBOMCTBA
MOHOCaxapuaoB (kKomIiuiekcooOpazoBanune ¢ woHamu meau(ll), oOpa3zoBanue CIOKHBIX (UPOB, BOCCTAHOBICHHE 10 MHOTOATOMHBIX CIIMPTOB, OKHUCJICHHUE IO
KHCJIOT, OKUCJIEHHE MOHOCAXapHJIOB C JIECTPYKLIMEH yriIepoAHo#l 1enu, oOpazoBaHue rinuko3uaoB). AT® u AJ/I®. Bpoxenue (cnupToBOE, MOJOYHOKUCIOE,
MacisiHokucioe). [IpeBpameHus TIIOKO3bl B opraHu3Mme (TJMKOJW3, TJIMKOTEeHe3, meHTo3odocdaTHbiii myTh). [IpuMenenne wmoHocaxapuaoB. OOmias
XapakTepucTuka aucaxapuioB. CrpoeHue aucaxapunoB. Anertanu. [numkosuasele cBsizu. Caxaposza. Mainbro3a. Jlakroza. BoccranaBnuparommue u
HEBOCCTaHABIIMBAIONINE aucaxapuasl. ['mapomn3 aucaxapumaoB. OOmas xapakTepucTuka mnonucaxapuaoB. llomu-Drimrokonupano3sl. ['omormonaucaxapubl.
Awmunoza. AmwionektuH. Kpaxman. I'muxoren. Llemmonosa. I'maponu3 mommcaxapunoB. JlekctpuH. CiiokHbIE 3(QHPHI IEJUTIONIO3bl C YKCYCHOW M a30THOM
kucinoTaMu. KadecTBeHHbIE peakliuy Ha KpaxMai U LEeJUTI0N03Yy.
AMMHOKHUCJI0THI. O011ast XapaKTepUCTHKa aMUHOKHCIIOT. bronornyeckoe 3HaueHne 0-aMuHOKHCIOT. He3aMeHUMbIE 1 3aMEHUMbIE AMUHOKHCITOTHI.
AMUHOKHCIOTHI Kak aM(OTepHbIe OpraHMYeCKUe COSTUHEHHS. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (PeaKkIuy ¢ KUCIOTaMU U IIeJI0YaMu, PEaKuu 3TepUPUKAIIUN
U JIe3aMUHHUPOBAHUS, JeKapOOKCUIMPOBAHUWE M TpaHCaMHHUpoBaHHe). KadecTBeHHas peakius Ha aMHHOKUCIOTHL. Peakluuum aMHHOKHCIOT, OOYCIIOBIICHHBIC
JOTIOJTHUTEILHBIMU  (YHKIIMOHATBHBIMU Tpymmamu. l[lentuanas (amuaHas) cBs3b. OCHOBHBIE aMHHOKHCIIOTHI, oOpasytomue Oenku. CrocoObl MOTydeHUs
amMuHOKHUCNIOT. [Ipumenenne amuHokucaot. Kanpon. benku. benku kak npupoanbsie 6uononumeps! (noiunentuabl). CTpykrypa 0enkoBoil Mosekyssl. CBOHCTBa
oenkoB. ['moOynsapubie 1 GudbpuIsipabie 0enku. 27 KucnorHo-ocHOBHBIE cBoMcTBa OenkoB. Jlenarypamus. Penatypanus. ['maponu3 6enkoB. [lBeTHBIE peakimn
0enkoB (OMypeToBasi, KCaHTONpOoTenHoBast, peakuus o). buonorunueckue Gynkun 6enkos. [Ipumenenue 6enKoB.
HyxkJjienHoBbIe KHCJIOTBI. POJIb HYKIIEMHOBBIX KHCJIOT B JKH3HEIEATEILHOCTH OpraHu3MoB. JlesoxcupuOonykienHnoBas kucinora (JJHK). PubonyknennoBas
kucinota (PHK). [lezoxcupubonykneosuasl. Pubonykneosuasl. Hykneoruasl. HykienHOBbIE KUCIOTHI KaK MOTUHYKIHOTHABL. HyKiaenHoBbIe OCHOBaHUS (TUMUH,



ypauui, UMTO3MH, aJCHUH, TyaHuH). TayTomepsl, JakTuMHas U jakTamHas (Gopmbl. @ochoamddupnas ces3e. [lepsuunas crpykrypa JJHK u PHK. ITpuniun
KOMILUIEMEHTApHOCTH. [ uaponn3 nonuHykieoTua0B. [I[puMeHeHe HyKJIIEMHOBBIX KHACIIOT.
Opranuyeckasi XuMUsl — OCHOBa MeANKO-OMooruyeckux Hayk. Opranndeckas xumus u ¢puznonorus. 'opmonsl. Derpaaunon. Tecrocrepon. Oprannyeckas
xumusa U (papmakosorus. [lenunmmnuael. Opranndeckas xumus u Ouoxumusi. HuxotmHamua. HukotunoBas kucnmorta. Hukotun. [lemoncTpamuu. ['maponms
Kpaxmaja.
JladopaTopublie onbIThl. 38. OOpa3oBaHME KaJIbIIMEBBIX COJIEH HACBIIIEHHBIX BBICIIUX YKHPHBIX KUCIOT.
39. O6HapyxeHue ABOIHHOM CBsI3U B 0J1enHOBOM kuciore. 40. OOHapykeHUE TBOMHBIX CBsI3€il B TMMOHE.
41. OOHapyXeHHE TIUKOJILHOTO (hparMeHTa B Toko3e U ¢pykrosze. 42. [Ipoda Tpommepa Ha moHocaxapunbl. 43. Peakmus CenuBaHoBa Ha ¢GpykTo3y. 44.
MonenupoBaHue mporecca OMOJOTHUECKOr0 OKUCICHHS TIIOK03bl. 45. OOHapyXeHue IIIMKOIBHOro (hparmMeHTa B JakTo3e u caxapose. 46. [Ipoba Tpommepa Ha
JMCaxapH/ibl.
47. I'mpponu3s caxaposbl. 48. KauecTBeHHast peakius Ha kpaxmai. 49. AMpoTepHbie cBoiicTBa a-aMUHOKHUCIIOT. 50. KommiekcooOpa3oBaHue a-aMUHOKUCIOT. S1.
JezamuHUpOBaHue o-aMHHOKHUCIOT. 52. KaduecTBeHHas peakuusi Ha a-aMHUHOKUCIOTHL. 53. KcantomporenHoBas peakius. 54. OOHapyKeHHEe MEpKanTO-TPYII B
oenke. 55. buyperoBas peakiusi.
IIpakTuyeckne padornl. 6. [IpakTudeckas pabora mo Teme «YTIeBOAb». 7. PeleHne 3KCIEpUMEHTANBHBIX 3a1ad Mo TeMe «YriieBoab» 8. Pemienne
HKCIIEPUMEHTANIbHBIX 3a7a4. «XUMUS MPUPOJIHBIX COCAUHEHUN.

IlnannpyemMsble pe3y/ibTaThbl OCBOCHHUS Kypca.
Jluunocmmuuie pezyromamol:
IIaTproTHYecKOro BOCIMTAHUS
1 )LIeHHOCTHOT O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJIEMI0, TOHUMAHNS 3HAUEHUS] XUMUYECKOW HayKH B )KM3HU
COBPEMEHHOT0 00111eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON MHGOpMAIUEl O IEPEeOBBIX TOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€YECTBEHHOI XUMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOIiCTBE MUpa U 00IIeCTBA;

I'paxaaHcKoro BoCnMTaHus

2) mpencTaBiIeHHs O COLMAIbHBIX HOPMaxX U MpaBUjIaX MEXJINYHOCTHBIX OTHOIICHUN B KOJJIEKTHBE, KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATENBCKOM, TBOPUYECKON U APYTUX BUAAX JCATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOU NIEATEIHHOCTH MPHU BHITOJTHEHUN
yueOHBIX, TO3HABATEIbHBIX 3aJa4, BBIMOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHIH YU€OHBIX IPOEKTOB, CTPEMIICHHUS K B3aMOIIOHUMAHUIO U
B3aMMOITOMOIITH B TIPOIIecce ITON yueOHOU AesITeNbHOCTH; TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U MTOCTYIKHA CBOMX TOBAPHUIICH C MO3UIIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MMOCTYIKOB;

IleHHOCTH HAYYHOTO0 MO3HAHUSA

3) MUPOBO33pEHYECKUX MPEICTABICHHI O BEIIECTBE U XUMUYECKOM peaKkii, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIONINX
OCHOBY JJIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIBI, B3AUMOCBSI3SX YEIOBEKa C
MPUPOIHOMN CPEAOiA, O POJIU XUMHUH B MMO3HAHUU 3THX 3aKOHOMEPHOCTEM;

4) mo3HaBaTENbHBIX MOTHBOB, HAMIPABJICHHBIX HA MOJTYYCHHE HOBBIX 3HAHUH MO0 XUMHUH, HEOOXOTUMBIX JIJIs1 OOBSICHEHHS Ha0JIF01aeMbIX TTPOIIECCOB U SIBIICHUM;

5) mo3HaBaTeNbHOM, MHPOPMAITMOHHON M YNTATEIBCKON KYIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIILHON PabOThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM
JTUTEPATyPOH, TOCTYITHBIMU TEXHUIECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K 00YUEHHUIO U TMMO3HAHUIO, JTI0003HATEIFHOCTH, TOTOBHOCTH U CITOCOOHOCTH K CaMOOOpa30BaHUIO, TPOCKTHOM U MCCIEA0BATEIbCKON NeITEIbHOCTH, K
OCO3HAaHHOMY BBIOOpPY HAPABIECHHOCTH U YPOBHS OOYYCHHUS B TATbHEHUIIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS



7) OCO3HAHUS LICHHOCTH KH3HHU, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3/I0pOBBIN 00pa3 KHU3HHU, OCO3HAHUS ITOCIEACTBUN 1 HENPUATHUS
BpPEIHBIX MPUBBIYEK (YITOTPEOICHUS aTKOT0JIs, HAPKOTUKOB, KYPEHUs), HEOOXOIUMOCTH COOJIIOICHUS TPABHII OE€30MACHOCTH MPU OOPAIIEHUN ¢ XUMUIECKUMU
BEIIECTBAMHU B OBITY U pEabHOMN KH3HH;

TpyaoBoro BocnuTaHus

8) uHTEepeca K MPaKTHUECKOMY U3YUYEeHHUIO Tpodeccuii M TpyAa pa3IMyHOro poja, yBaKEHHE K TPYAY U pe3yiIbTaTaM TPYAOBOM IesTETbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUs TPEIMETHBIX 3HAHU 110 XUMHUHU, OCO3HAHHOTO BHIOOpA MHIMBUIYaJIbHOM TPACKTOPUU MPOJOIKEHUS 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; yCIEIIHONW TPO(pECCHOHATLHON AEATEIIbHOCTH U Pa3BUTHS HEOOXOAUMBIX
YMEHUI; TOTOBHOCTb aJIalITUPOBATHCS B MPOGECCHOHATBHOM CpeIE;

IK0JI0TN4€eCKOr0 BOCTIUTAHUSA

9) ’K0JIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOUICHHSI K PUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAHUSI LIEGHHOCTH 3/I0pPOBOTO U
6e30macHoOro 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOLICHUS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHMS LIEHHOCTH COOJIIOACHUS MPaBUII
0€301MacHOT0 MOBEEHUS MPU padOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYALIUSIX, YTPOXKAIOIIKX 30POBbIO U KU3HHU JIIOJCH;

10) cnocoOHOCTH MPUMEHSTH 3HAHUS, TOTydaeMble IPU N3YUYECHUH XUMUH, IS peIICHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOAHOMN Cpe1oid, TOBBIICHUS
YPOBHS 9KOJIOTMYECKOM KYJIbTYphl, 0CO3HAHHUS INI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHus: MOCPEACTBOM METOJJOB XUMUHU;

11) 5K0JIOTNYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B TIO3HABATENIbHONW, KOMMYHUKATUBHOM U COIMAIbHON MPaKTHKE.

MeTanpeaMeTHbIe Pe3yJabTaThl

Pecynamuenvle ynusepcanvhule yuebHvle 0eticmaus

OOyJaromuiicss CMOXKET:

1) caMOoCTOSATENBLHO ONPEACIATh IIeH U COCTABIIATH [UIaHBI, 0CO3HABASI IPUOPUTETHBIC M BTOPOCTEIICHHBIC 314U,

2) €aMOCTOATENBHO OCYUIECTBIISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATh YUECOHYIO M BHEYUEOHYIO IEATEILHOCTD C YUETOM MPEABAPUTEIHHOIO TUIAHUPOBAHHUS;
3) HCMONIb30BATh PA3IMIHbIC PECYPCHI IS TOCTHIKCHHUS TICTICH;

4) BBHIOMpAThH YCIICIIHbIE CTPATETUU B TPYIHBIX CUTYAIUX;

Tlo3nasamenvhole yuebHO-102UUECKUE YHUBEPCAbHBIE YieOHble OeliCEls]

OO0yJaromHICs CMOXKET:

1) xmaccupuIMpoBaTh OOBEKTHI B COOTBETCTBUHU C BEIOPAHHBIMU NIPU3HAKAMU;

2) cpaBHUBAaTh OOBEKTHI;

3) cucremaruzupoBaTh 1 000011aTh HHPOPMALIUIO;

4) onpeAenaTh MpodJIeMy U CIIOCOOBI €€ PEIICHUS;

5) BnameTh HaBBIKAMH aHATN3A;

6) BIaJeTh HAaBBIKAMH ITO3HABATEIHLHOM, Y4€OHO-MCCIIEI0BATELCKOM U MMPOCKTHOMN ACSATEIHPHOCTH;

7) yMETb CaMOCTOSITEIBHO OCYIIECTBISTH TTOUCK METO/IOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHSTh Pa3IMYHbIC METO/IbI TO3HAHUS JJIsI U3YYCHUS OKPYKAIOIIETO
MUpa.

Tlosnasamenvhvie yueOHO-UHGOPMAYUOHHBIE YHUBEPCATIbHbIE YUeOHble OeliCElUs.

OOyJaromuiicss CMOXKeT:

1) uckath HEOOXOIMMBIC UCTOYHUKH WH(OPMAITNH;

2) caMOCTOSITENTLHO U OTBETCTBEHHO OCYIIECTBIISATH HH(POPMAITMOHHYIO J€SITEIbHOCTD, B TOM YHCIIE, OPHEHTUPOBATHCS B PA3TUYHBIX HCTOUHMKAX HHPOPMALIUY;



3) KpUTHUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMALIHIO, TOTYYaEMYIO U3 PA3ITUYHBIX HICTOYHUKOB,;
4) umeTh chOPMHUPOBAHHBIEC HABBIKA PAOOTHI C pa3IMUHBIMU TEKCTAMH;
5) ucronp30BaTh pa3IUYHbIC BUBI MOJCIUPOBAHMS, CO3/IaHUS COOCTBEHHON MH(OpMAIUH.

Kommynukamuenwie ynugepcanvhoie yuednvie Oeticmsust

OO0yJaromHICcsS CMOXKET:

1) BeICTYnaTh NEpes ayAUTOPUEH;

2) BECTH IUCKYCCHIO, AUAJIOT, HAXOAUTh IPUEMIIEMOE PEILICHUE MPU HAITUYUHU Pa3HBIX TOUEK 3PEHUS;

3) NpoayKTUBHO 00ILIAThCS U B3aUMOJCHCTBOBATD C MAPTHEPAMHU IO COBMECTHOM JI€ATEILHOCTH;

4) y4uThIBaTh MO3UIMH APYTOro (COBMECTHOE IIeJIeNoIaraHue U MJIaHUpPOBaHHe OOLIMX CIOCOO0B pabOThl HA OCHOBE MPOTHO3UPOBAHUS, KOHTPOJIb U KOPPEKIHS
X0JIa ¥ Pe3yJIbTaTOB COBMECTHOM JIEATEIILHOCTH);

5) abdexTruBHO paspemarh KOHGIUKTHI.

IIpenmeTHbIe pe3yabTaThl

Buinycxknux na yenyoiénuom ypoere Hayuumcs:

— pacKpbIBaTh Ha MPUMEPAX POJIh XUMUU B POPMHUPOBAHUN COBPEMEHHOW HAYIHOW KapTUHBI MUPA M B IPAKTUUECKON JACATEIPHOCTH Y€JIOBEKA, B3AUMOCBS3b MEXKTY
XUMHUEU U JPYTUMU €CTECTBEHHBIMU HAyKaMU;

— WUTIOCTPUPOBATH HA MIPUMEPAX CTAHOBJICHUE W ABOJIOIMIO OPraHUYECKON XMMHUU KaK HAyKW HA Pa3IMYHBIX HCTOPUUYECKUX dTanax €€ pa3BUTHUS;

— YCTaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXK]Y CTPOCHHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOJMYECKUM H3MEHEHHEM CBOMCTB XMUMHYECKUX
3JIEMEHTOB M UX COCJMHEHUM B COOTBETCTBUU C MOJIO)KEHUEM XUMHUUYECKHX AJIEMEHTOB B IEPUOANYECKON CUCTEME;

— aHAJIM3MpPOBATh COCTaB, CTPOECHHWE M CBOMCTBA BEIIECTB, MPUMEHSS MOJIOKEHUS OCHOBHBIX XUMHUYECKHUX TEOPUN: XUMHUYECKOIO CTPOCHHSI OpPraHUYECKUX
coequHennit A. M. bytnepoBa, cTpoeHus aToMa, XMMUYECKOUW CBA3H, AIEKTPOIUTUYECKON AUCCOIMAMM KUCIOT U OCHOBAHMIA;

- YCTaHaBIIUBaTh MPUUYMHHO-CIIEICTBEHHbBIE CBA3U MEXAY CBOMCTBAMH BEIIECTBA U €TI0 COCTABOM U CTPOCHUEM;

— IPUMEHSTD MPaBUJIa CUCTEMATHIECKON MEXTYHAPOIHOW HOMEHKIIATYPhI KaK CPEJICTBA Pa3IMUCHUS U UIACHTU(UKAIIIN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

— COCTaBIIATh MOJICKYIISIPHBIC M CTPYKTYpHBbIE ()OPMYJIBI HEOPTAaHMYECKUX M OPTaHUYECKUX BEIIECTB Kak HOCHUTEIeH MH(POpMAIMU O CTPOSHUU BEIIECTBA, €TI0
CBOMCTBAax W MPUHAMIECKHOCTH K OMPEACIEHHOMY KIIaCCy COCUHECHUI;

— OOBSICHATH PUPOJTY U CIIOCOOBI OOPA30BAHMSI XMMHUECKOM CBSI3U: KOBAJICHTHOU (IIOJIIPHOM, HETIOSIPHOM ), HOHHOM, METAJUTMYECKOM, BOJIOPOAHON — C LIEIBIO
onpeAesieHUus XUMUYECKOW aKTUBHOCTH BEILIECTB;

— XapaKTepu30BaTh (PU3UYECKHE CBOWCTBA HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB M YCTAHABIMBATH 3aBUCUMOCTHh (PU3MUYECKUX CBOWMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BHICIIUX OKCUAOB U TUAPOKCH/IOB;

— MNPUBOJUTH MPUMEPHl XUMHUUECKUX PEAKIUN, PACKPBIBAIOIINX XapPAaKTEPHbIE XMMUYECKHE CBOWCTBA HEOPTaHWYECKUX M OPraHUYECKHX BEIIECTB M3YYEHHBIX
KJIACCOB C IEJIbIO MX UACHTU(DUKAIMH U 00BICHEHUS 00JIaCTH IPUMEHEHUSI;

— OMPENEIATh MEXaHU3M PEAKIIUH B 3aBUCUMOCTH OT YCIOBUM NMPOBEICHUS PEAKIIMU U TPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMUUECKHX PEAKIIUN Ha OCHOBE
TUIA XUMUYECKON CBSA3U U aKTUBHOCTU PEAreHTOB;

— YCTaHaBJIMBaTh 3aBHCHUMOCTh PEAKIIMOHHOW CIOCOOHOCTH OPTaHMYECKHX COCIMHEHHH OT XapaKTepa B3aMMHOTO BJIMSHHUS aTOMOB B MOJICKYJIaX C IIEJIBIO
MPOTHO3UPOBAHUS MTPOJIYKTOB PEAKIINH;

— yCTaHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMH M CMEIICHHS XMMHYECKOTO PABHOBECHS OT Pa3IMUHBIX (PAKTOPOB C IIEJBIO OIMPEIACICHHS
ONTUMABHBIX YCIOBUN MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;



— yCTaHABIUBATh TEHETUYECKYIO CBSA3b MEX/1y KJIaCCAaMU HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB /11 0O0CHOBAHUS MPUHIUITHATILHON BO3MOXXHOCTH TOTY4YEHUS
HEOPraHUYECKUX U OPTaHMYECKUX COCIUHEHHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

— MoAOUpaTh peareHThl, YCIOBHUA U ONPEIENATh MPOAYKTHI PEAKIMH, MO3BOJIAIONIMX PEANN30BaTh Ja0OpAaTOpPHBIE W MPOMBINUIEHHBIE CIIOCOOBI MOTY4EHUS
BOXHEHUIINX HEOPTaHNYECKUX U OPTraHUYECKUX BEILECTB;

— OINPEAEIIATh XapaKTep CPelbl B pe3yibTaTe TUAPOIN3a HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB U IPUBOJUTH IIPUMEPHI T'MIPOJIN3a BELECTB B TOBCEAHEBHOM
KHU3HH YelloBeKa, OMOIOTNYeCKMX OOMEHHBIX MPOLIECCAX U MPOMBILIIIEHHOCTH;

— IIPUBOJUTH NPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM B IPUPOJE, IPOU3BOJACTBEHHBIX MPOLIECCAX U KUZHEIAEITEIbHOCTH OPraHU3MOB;

— 000CHOBBIBAaTh IPAKTUYECKOE MCIIOJIb30BaHNE HEOPTaHMUECKUX U OPTaHMUYECKUX BEIIECTB M UX PEAKIMH B IPOMBIIIJICHHOCTH U OBITY;

— BBIIOJHATh XMMHUYECKUH 3KCIIEPUMEHT IO PACIO3HABAHUIO U MOJIYYEHHIO HEOPraHMUYECKHUX M OPraHMYECKHMX BEIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KilaccaMm
COEIMHEHUH, B COOTBETCTBUU C IIPABUIAMU U MpUEMaMu 0e30MacHOM paboThl ¢ XMMUYECKMMHU BEIECTBAMHU U JJAOOPAaTOPHBIM 000PYAOBaHHEM;

— IIPOBOJIUTH PACUYETHI HA OCHOBE XMMHUYECKHX (POPMYJT U ypaBHEHUH PEaKIii: HAXOXKACHUE MOJIEKYISIPHON (POPMYIIBI OPTraHUYECKOTO BEIECTBA 110 €0 MIIOTHOCTH
U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIM IO MPOAYKTaM CropaHus; pacu€Tbl MacCOBOM J01M (Macchl) XMMUYECKOIO COEMHEHHS B CMECH;
pacuétbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) POTYKTOB PEAKIMH, €CIIH OJHO U3 BEIIECTB IaHO B M30BITKE (MMEET MPUMECH ); pacu&Thl MaCCOBOM MM 0OBEMHOM
JIOJIM BBIXO/1a IPOAYKTA pPeakui OT TEOPETHUECKH BO3MOXKHOTI'0; pacu€Thl TEIIOBOIO AP PeKTa peakiuu; pacu€Tbl 00bEMHBIX OTHOLIEHUH T'a30B IPU XUMUYECKUX
peakiusx; pacy€éTel Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOIYKTA PEAKIMU, €CITU OJJHO U3 BEIIECTB JIaHO B BHJIEC PACTBOpA C ONpPeAEIEHHON MaccoBOil noneit
PacTBOPEHHOTO BEIIIECTBA;

— UCIIOJIb30BaTh METObI HAYYHOT'O TIO3HAHUS: aHAIH3, CHHTE3, MOJCIMPOBAHNE XUMUYECKUX MTPOLIECCOB U SBJICHUN — MPH PELICHUN YIeOHO -HCCIIEJ0BATEIbCKUX
3ajiay 10 U3YyYEHMIO CBOMCTB, CIIOCOOOB MOJYYEHHS U PACIIO3HABAHUS OPraHUUYECKUX BEIIECTB;

— BJIQJIETh IPaBMUJIaMU 0€30I1aCHOTO 0OpaIleHusl ¢ €IKUMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMHU ObITOBOW XUMUH;

— OCYHIECTBJIATh MOMCK XMMHUYECKONH MH(MOPMALIUH 110 Ha3BaHUAM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEILECTB;

— KPUTHYECKH OLEHHMBATh M MHTEPIPETUPOBATh XWMHUYECKYI0 HH(OPMALHUIO, COMACPXKALIYIOCS B COOOIICHHSAX CPEACTB MAacCOBOM HMH(OpMAaLUHU, pecypcax
WHTepHeTa, HaydyHO-IOMYJISAPHBIX CTAThAX C TOUYKH 3PEHHS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LIENAX BBISABICHUS OLIMOOUYHBIX CYKACHUN M (POpMUPOBAHMS
COOCTBEHHOH MO3HIIUY;

— yCTaHaBIMBAaTh B3aUMOCBA3H MEXAY GaKTaMH 1 TEOpUeH, IPUUNHON U CIIEICTBUEM IIPH aHAIM3€ MPOOIEMHBIX CUTyalluii 1 000CHOBAaHUH IPUHUMAEMBbIX PELICHUIN
Ha OCHOBE XMMUYECKUX 3HAHUI;

— IIPEJCTABIATH IYTH PEIIEHHs ITT00AIBHBIX TPOOJIEM, CTOSIIUX IIEpE YEI0BEYECTBOM, U MIEPCIIEKTUBHBIE HAIIPABJICHUS PA3BUTHA XUMHUYECKUX TEXHOJIOT U, B TOM
YHcie TEXHOJOTMHA COBPEMEHHBIX MAaTEpUAIOB C PA3TUYHON (YHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBIPbs, MEpepabOTKH M YTHIIM3ALUU
IPOMBIIIJICHHBIX ¥ OBITOBBIX OTXOJIOB.

Boinycknux na yenyOiéHHOM YPOGHe NOLYYUN BO3ZMONCHOCHb HAYYUMbCAL:

— q)OpMyJ’II/IpOBaTB [CJIb UCCIICA0BAHUA, BBIABUTATL U MPOBECPATH SKCIICPUMCHTAJIBHO T'HIIOTEC3bI O XUMHWYCCKUX CBOHCTBax BCIICCTB HAa OCHOBEC HUX COCTaBa U
CTPOCHUSI, HX CIIOCOOHOCTH BCTYNATh B XHMUYECKHE PEAKIINHU, O XapaKTepe U MPOIYKTaX Pa3IHYHBIX XUMHUECKUX PEaKIIni;

— CaMOCTOSITEJIbHO IUIAHUPOBATh M MPOBOAMTH XUMHUYECKHE SKCIIEPHUMEHTHI C COOJIOACHHWEM MpaBui 0e30macHOil paboThl C BEIIECTBAMU U JTAOOPATOPHBIM
o0opyIoBaHUEM;

— UHTCPHPCTUPOBATH JAHHBIC O COCTABC U CTPOCHUU BCUICCTB, IMOJTYYCHHLIC C TIOMOIIIBIO COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX MCTOOOB,

— OIUCBIBATh COCTOSIHUE DJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAaHHUYECKUX IMPEICTABICHHUNA I OOBSICHEHUST PE3YJIbTaTOB CIEKTPATHLHOTO
aHaJIM3a BEIECTB;

— XapaKTepPH30BaTh POJIb A30TOCOACPIKAIINX TETEPOLIUKIMUECKUX COSTMHCHUH M HYKIIEMHOBBIX KUCJIOT KaK BAKHEHIITMX OMOJIOTUYECKH aKTHBHBIX BEIICCTB;

— OPOTHO3UPOBATH BO3BMOKHOCTD IMTPOTCKAHUA OKHUCIUTCIIBHO - BOCCTAHOBUTCIILHBIX peaKHHﬁ, JIC)KAIIUX B OCHOBC IMPUPOJHBIX U ITPOU3BOACTBCHHBIX TPOLICCCOB.



TemaTnueckoe miianuposanue. 10 kiaace

Tema
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BO
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Kp

OcHoBHbIE BUBI y4eOHOM
AesATeIbHOCTH

BocnurareanHble 3a1a4u

«OcHOBHbBIE
TeopeTHYeCKue
MOJIOKEHU A
OpraHuyvecKo
XHMHH

11

CpaBHHBAIOT NPEaMET
OpraHN4eCcKoOu U
HEOPraHWYECKON XUMUU;

VY cTaHaBIMBaOT B3aUMOCBSI3H
OpraHU4eCKON XUMHUU B
CUCTEME ECTECTBEHHBIX HAYK
U €€ pOJIb B )KM3HU OOIIECTBA;
hopMyTUPYIOT OCHOBHBIC
MOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHUS
OPraHUYEeCKUX COCIUHECHUM;
paccMaTpuBarOT
(YHKIIMOHATTLHBIC TPYIIIIBL;
KOHCTPYHMPYIOT MOJEIH
MOJIEKYII; JAIOT OIpEeIICHHE
THUIIAM XUMHWYECKNX PEaKIUi

Dopmuposanue HAYUHO20 MUPOBO33PEHUS: 3HAMb/NOHUMAMY/: - CTAHOBIICHHE
OpPTaHMYECKOW XMMHH KaK HAyKH.

«¥YTJ1eBOAOPOABD

30

JlaroT omnpeneneHue NOHATHN:
YTJIEBOJOPOIOB, H30MEDHI,
TOMOJIOTH; COCTABIISIOT
CTPYKTYPHBIE (POPMYIIBI;
Ha3bIBAIOT YIJIEBOJOPOJIBI 110
Homenkiarype UIOITAK;
XapaKTepU3yIT 0COOCHHOCTH
CTPOEHHS YIJIEBOJOPOIOB, UX
CBOMCTBA, CITOCOOBI
MOJIyYEHUs, IPUMEHEHUE.
3anuchIBaIOT ypaBHEHUS
peaKkuuii, XapaKTepPU3YIOIIe
CBOMCTBA U IPUMEHEHUE
YTJIEBOJIOPOJOB.

Dopmuposanue IKOHOMUYECKUX ZHAHUL: SHAMb/NOHUMAMb/YMemb
Xapaxkmepuzoeamu:

- COCTaB U OCHOBHBIC HANPABJICHUS UCTIOIb30BaHUsI U TIepepabOTKH HeTH 1
MIPUPOJTHOTO Ta3a;

- yCTaHaBIUBAaTh 3aBUCHMOCTh MEXKAY 00beMaMy JOOBIYH MTPUPOTHOTO Ta3a u
Hedu B PD u GromxeToMm.

Dopmuposanue IKOI02UYECKUX 3HAHUU: FHAMb/NOHUMAMb/YMEMb ONpeoesimy.
- IpaBUJIa HKOJIOTUYECKH IPaMOTHOTO ITOBEACHNS U 0€30IIaCHOTO 00paIeHns ¢
MIPUPOJTHBIM T'a30M U HE(PTEPOyKTaMHy B OBITY U Ha TIPOU3BOJICTBE;

- OKOJIOTHUYECKUE TTOCIICICTBHS pa3inBa He(hTU U CITIOCOOBI OOPHOBI C HIMHU.
Dopmuposanue HPABCMBEHHO20 BOCHUMANULL: SHAMb/NOHUMAMb/YMemb
onpeoenamn.

- B3aIMOCBSI3b MEXIy H3y4aeMbIM MaTepHAIIOM U OyAyIIeH mpodeCCHOHATBHOM
JeSTeNbHOCTBI0. PopMuposanie nampuomuiecko2o 60CNUMAaHUL:

- POJIb OTEYECTBCHHBIX YUEHBIX B pa3BUTHN opranudeckoit xumun (M.I". Kydepos,
H.JI. 3enunckwuit).




«Kucaopoagocoaep 22 2 OnpenenstoT MPUHAIICKHOCTD Dopmuposanue HaAYUHO20 MUPOBO33PEHUSL: 3HAMb/NOHUMAMb/YMEMb ONPEOeIsmb.
JKaIme OpPTaHUYECKUX COEJUHEH U K - OOBsICHEHHE MaTePUATHHOTO €TMHCTBA BEIIECTB IIPUPOIBI ITyTEM YCTAaHOBIICHUS
opraHmyecKue KJIaccaM KUCIIOPOACOJAEPKAIUX | TE€HETUYECKOM CBSA3U MEXAY KIIACCAMU OPraHUYECKUX BEILIECTB.
COCTHHEH ST BEIIIECTB; 0000IIAIOT 3HAHUS U - YCTaHABIUBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXKIY CTPOCHUEM, CBOMCTBAMU
JICTAIOT BEIBOABI O U IPUMEHEHUEM OPTaHUYECKUX BELLECTB.
3aKOHOMCPHOCTSAX CTPOCHUA U Popmuposanue 3K0102UHECKUX BHAHUIL: 3Hamb/n0waamb/ymemb onpedeﬂﬂmb:
XapaKTepe U3SMCHCHUA - IpaBUJIa KOJIOTHYECKH TPAMOTHOTO 1 6€301TacHOTr0 0OpaIieH s ¢ TOPIOYUMH U
(U3HUECKHX CBOWCTB B ToKcUYHBIME BetecTBamu, CMC B OBITY U OKpYIKaIOIICH Cpe/Ie;
T'OMOJIOTHYCCKUX pPAaax - IpaBUJIa TEXHUKHA 0e30IacHOCTH IIpH BBIIOJHCHUHN NIPAKTUYSCKUX pa60T C LIEIBIO
KHUCIIOPOACOACPKAIINX BEIIECTB; | (hopMUPOBAHHUS OCPEIKHOTO OTHOIICHHS K CBOEMY 30POBBIO M 3I0POBBIO
POrHO3MPYIOT XUMHUYCCKHC okpyxaromux. DopMupoBaHre BaJCcOIOTMUECKUX 3HAHUMU: - PaCKphIBaTh poib
CBOWCTBA TOMOJIOTOB CIIUPTOB, YIJIEBOJOB B KU3HEAECATEIBHOCTH OPraHU3MOB
(heHOIIOB, aJb/ICTHIOB,
KapOOHOBBIX KHCIIOT;
YCTaHaBJIMBAIOT 3aBUCUMOCTD
MEXy CBOMCTBAMHU U
MIPUMEHEHUEM; COCTABJISIIOT TJIaH
pacrno3HaBaHus MPEIIOKEHHBIX
BemectTs. [IpoBosaT, HabmIOMAIOT
M OIIMCBHIBAIOT XUMUYECKUH
SKCIIEPUMEHT; pacCMaTpUBAIOT
MEIUKO-OHOJIOTHUECKOE
3HAUYCHHUS MPOU3BOTHBIX
KapOOHOBBIX KHCIIOT.
«A3o0Tcoaep:xaiue 15 - XapakTepuszyroT CTPOCHHE, Dopmuposanue HaAYUHO20 MUPOBO33PEHUS. 3HAMb/ROHUMAMb/YMemb ONpeoeisimy.
OpraHmyecKue COCTaB, U30MEPHIO U - MaTepUaIbHOE €JUHCTBO BEILIECTB MIPUPOJIbI IyTEM YCTAHOBJIEHUS T€HETUYECKOU
COeTHHEHHS. HOMEHKJIATypy aMHHOB; CBSI3U MEXKIY KJIacCCaMU OPTaHUYECKHUX BEIIECTB.
IerepodyHKIMOHA CPaBHUBAIOT CBOMCTBA AMMHAKA, | - IPUYUHHO-CIEIACTBEHHBIC CBSI3U MEXKAY CTPOCHUEM, CBOMCTBAMU U MPUMEHEHHUEM
JABHBIC aMUHOB, aHUJIMHA; OPraHUYECcKUX BeleCTB. PopMuposanue nampuomuieckoeo 60CNUMaHUs.:
XapaKTepU3yIOT MPUMEHEHUE 3nams/nonumams/:
COoeIMHEHM S . o
aAMUHOB U UX MEIHUKO- - POJIb OTEUYECTBEHHBIX YUEHBIX B PA3BUTHUN aHUIMHOKPACOYHOU U
OMOJIOTHYECKOE 3HAUCHUE. (hapmareBTryeckoi npomsliiienHoctd. (H.H.3unuH)
PaccmarpuBarot ctpoeHue, Dopmuposane 6aneOI02UMECKUX 3HAHULL 3HAmb/NoOHUMamb/:
CBOMCTBA, 3HAYCHHE U MEJTHKO- - OMOJIOTUYECKYIO POJIb aMUHOKHCIOT, 6enkoB, JIHK, PHK. @opuuposarnue
OMOJIOTUYECKYIO POJIh 9KON02UUECKUX 3HAHULL: 3Hamb/ROHUMAMb/yMemb Onpeoeisimy.
FE€TEPOIUKIIOB. - TIpaBWJIa PKOJIOTUICCKU TPAMOTHOTO U 0€30TIaCHOT0 00paIeHUs C TOPIOYNMHE U
TOKCUYHBIMH BEIIECTBAMHU B OBITY U OKPYKAIOIICH cpee.
«XumMusa 23 3 XapakTepuzyroT 0COOCHHOCTH Dopmuposanue 8a1e0I02UMECKUX SHAHUL: 3HAMb/NOHUMAMb/YMEeMb ONPEOeTAMb.
NPHPOIHBIX CTpPOCHHUS, KIacCHU(UKAIIHIO, - OMOJIOTHYECKYIO POJTh BATAMHUHOB M WX 3HAYCHHUE JJIST COXPAHEHUS 37I0POBBS
CoeIHHeHUii» CBOICTBA KUPOB, OCIIKOB, YeJIOBeKa, 3HaUeHUEe PEPMEHTOB IS )KU3HEACATSIIBHOCTH JKUBBIX OPraHU3MOB.

YIJIEBOJIOB.

Dopmuposanue IKOI02ULeCKUX 3HaAHUL. 3HAmMb/NOHUMamMb/yMemb Onpedenamy.




- POJIb JIEKAPCTB U HOPMBI SKOJIOTHUYECKOT0 M O€30MaCHOTO OOpaIleHHs C
JIeKapCTBEHHBIMHU TIPETIapaTaMu.
Dopmuposanue HpABCMBEHHO20 BOCHUMANHUSL: SHAMb/NOHUMAMb/POPMUPOBATHY:
- BHyTpeHHee yOexKIeHHE O HETIPUEMIIEMOCTH YIIOTPEOICHUSI HAPKOTHUECKUX

CpEJCTB.
PesepBHOE Bpems 1 -- --
Wroro 102 | 8 7
KanennapHo-rematudeckoe nianuposanuel() kiacc
Ne nara Tema ypoka JlaGopaTopHbIe OMBITHI, IEMOHCTPALIIH J\3
ypoka
Tema 1. OcHOBHBIE TeOpeTHYECKHE M0JI0KeHNsI Oprannyeckoit xumuu (11 4)

1 [IpenmeTt opraHUYeCcKON XMMUU. Opranuueckue /[. Koniekiuuu opraHn4eCKUXBEIIeCTB u 1.1

BEILICCTBA. MaTepHAIOB WU MU3AENUMN U3 HUX. Moxenu
MOJIEKYJI OPraHUYEeCKUX COCIMHEHUM.

2 YraepoaHbii CKEJIET MOJIEKYJI OpraHN4eCKHUX 1.2
BellecTB. OyHKIMOHAIIBLHBIE TPYIIIIHI. 1.3

3 Teopus crpoeHust opranndeckux coenquHennii A.M. bytneposa. 1.4

4 Pemenue 3agau u ynpaxHeHUH 10 TEME: Pemienne 3amay  w  ynpaxkHeHud mo | § 1
«Teopus ctpoeHus oprannueckux coenruHeHuii A.M. bytiepoBa». | reme«Teopus CTPOCHHUS OpraHU4YeCKUX

coeguHennit A.M. byrnepoga.

5 XHUMHYECKHUE CBA3U B MOJIEKYJIAX OPraHUYECKUX COCIUHECHUM. §2
IIp.1 «KoHCTpyHpoBaHUE MIAPOCTEPKHEBBIX MOJEIEH MOJIEKYI
OpPraHUYECKUX COCITUHEHUI.

6 Pemenue 3anau no teme: «OCHOBHbBIE TEOPETUUECKUE MTOJIOKEHHUS [ToBT
OPraHHYEeCKON XUMHUM. §1,2

7 [TonsiTue o MmexanusMe peakuu. BBOIHBIN TeCT. 3.1

8 ['oMonuTHYECKUI U TETEPOTUTHIECKUIN CITOCOOBI pa3phiBa CBSI3U. 3.2




9 Hyxneodumst u1 371eKTpOPHITBL. 33
10 OneKTpoHHBIE AP PEKTHI. 3.4
11 Knaccugukanuu peakiuii B OpraHn4eckoil XUMHH. 3.5
Tema 2. «¥Yriaesomopoasd» (30 yacon)

12(1) OOm1ast xapaKTepUCTHKA aJIKAHOB. J1.O 1. IlocTpoenue Mozieneil MoJeKy1 ankaHoB. | 4.1
13(2) Du3nYeCKre U XMMUYECKHE CBOMCTBA aJIKaHOB. /J[. ArperatHoe COCTOSIHUE AJKaHOB B|4.2
3aBUCUMOCTH OT MOJIIpHOH Macchl (OytaH, | 4.3

rekcaH, napagun). He cMemmBaeMocTb rekcaHa

C BOJIOH, CpaBHEHHE IUIOTHOCTH T€KCaHa U

Boabl. PacTtBopeHune mnapaduHa B TrekcaHe.

PactBopuMocTh B rekcane Opoma W

nepMaHrasaTa kanus. bpomupoBanue ajgkaHOB.
14(3) NupuBunyansHble CBOKMCTBA MeTaHa. [lonydeHue ankaHoB. 4.4
15(4) II.P. 2 KadecTBeHHOE ONpeeeHe YIiiepoaa, BOJopoaa U §4

XJIOpa B OPraHMYECKUX COCAMHEHUSX

16(5) CrtpoeHue anKeHOB. J1.O 2. TlocTpoenue Moienield MOJIEKYIT alKeHoB. | 5.1
17(6) dusnyeckre 1 XMMUIECKHE CBOMCTBA JIKEHOB. J1.O:3. CpaBHeHHUE CITIOCOOHOCTH K OKHCJICHHIO | 5.2
AJIKAHOB U AJIKEHOB. 53

4. CpaBHeHHE CIIOCOOHOCTH K OpOMHpPOBAHMIO

MIpHU OOBIYHBIX YCIOBUSAX aJIKAHOB U AJIKCHOB.

18(7) IlonyueHne U npuMeHeHHE ajkeHoB. Pemenue 3amauy u 54
YIPAXHEHUH 10 TeME «AJIKaHbI. AJIKEHbBD. 5.5
19(8) IIpakTnyeckas padora Ne3 «llonydyeHne aTuieHa». §5
20(9) CrtpoeHue u pu3ndecKue CBOWCTBA alIKaINCHOB. 6.1
21(10) XUMHUYECKHE CBOMCTBA aJIKA/IUCHOB. 6.2

6.3




22(11) Ilonyuenne wu mnpumMeHeHue ankagueHoB. Harypansublii u | [Ipoext «HarypanpHelii u  cuHTeTHdeckuil | 6.4
CUHTETUYECKHE KAYUYKH. Kay4dyK» 6.5
23(12) CrpoeHue u Gu3NUECKHE  CBOWMCTBA AJIKUHOB. 7.1
7.2
24(13) XWMHYECKHE CBOWCTBa ankuHOB. [lomydeHue u mTpuUMEHEHHE 7.3
AJIKWHOB. 74,5
25(14) Pewrenue 3ana4 u ynpaxHEHHUH 110 TeMe «Y TIIEBOAOPOIBDY. § 5-7
26(15) KonrtponbHas pabota 1 o Teme: « AIUKINYECKUE YTICBOAOPOIBI».
27(16) CrtpoeHue UKII0aIKaHOB. 8.1
28(17) dusnyecKkre 1 XUMUIECKHE CBOMCTBA ITUKIIOAIKAHOB. 8.2,
8.3
29(18) [Tonyyenne u MEAMKOOMOIOTHYECKOE 3HAYCHHE ITMKI0AIKAHOB. 8.4
8.5
30(19) Ctpoenue 6€H30J1a U €r0 TOMOJIOTOB. 9.1
31(20) dusnyueckre 1 XMMUYECKHE CBOMCTBA OCH30I1A. 9.2
9,3
32(21) XUMHUYECKHE CBOMCTBAa TOMOJIOTOB OCH3071a. /I. PapukanbHOE OpOMHPOBAHKE TOJIYOJIA. 9.4
JIO. 5. [lelicTBMEe miepMaHraHara KaJiusi Ha
OEH30J1 U TOIYOI.
33(22) Hpyrue apomaruyeckue coequHenus. [lonyyenue u npumeneHue 9,5
apeHOB. 9.6
34(23) ['eneTnueckas cBsI3b MEXKIY yriieBojopoaamu. Permenue 3aaad no § 8,9
TeMe «ApOMaTHYECKUE
YIIEBOAOPOABDY.
35(24) Kontponbhas padota 2 o teme «L{uknmaeckue yrieBoaopoIb».
36(25) [Ipupoausblil ra3 u Apyrue roprovre rasbi. [Ipoekt «IIpumenenne npupoanoro raza B | 10.1
IIpumMopckom kpaey
37(26) Hedts u ee nepepaborka. TBepmoe TOIIHBO. 10.2
10.3
38(27) ["asoren3amMelnieHHbIE YTIEBOAOPOIBI. 11.1

11.2




39(28)

XUMHUYECKUE CBOWCTBA U PUMEHEHHE TAIONE€H3aMEIEHHBIX
YIJIEBOAOPOIOB.

11.3
11.4.
11.5

40(29) Pemrenue 3amau no teme: «YTieBo10POIbI». §10,11
41(30) KonTpomnpHas pabota 3 mo Teme «YTIIeBOAOPOIBIY.
Tema 3. Kuciaopoaoconepxaiiue opranu4eckue coequHeHus (22 yaca)
42(1) OO0mas xapakTepucTuka cnupToB. OU3NYECKUE CBOKWCTBA JI0. 6. Iloctpoenre Mozelel MoKy 12.1
CIIUPTOB. XMMUYECKUE CBOMCTBA CIIUPTOB. W30MEPHBIX CIIUPTOB. 12.2
7. PacTBOpUMOCTB pa3HbIX CIIUPTOB B BOJIE. 8. 12.3
Oxkucnenue npomnanoja-1 u nponanona-2. 9.
Peakuust Hykiaeo(pUIEHOTO 3aMeIeHUsT CTUPTA.
10. Oxucnenune cnupra guxpomarom Kanus. 11.
HonodopmHuas peakuusi.
/1. Peakuyst H30NPOIUIIOBOIO CIIUPTA C
XJIOPOBOJOPOIOM.
43(2) [Tonydyenue u npuMeHEeHNE CIIUPTOB. [IpoekT «IIprmeHeHne CiupTOB) 12.4
12.5
44(3) MHOroaToMHbIC CIIHUPTHI. CooOmienue - MIPOEKT Ha Temy: | § 12
Pemenue 3anau no teme «CriupThi». «MHOroaTOMHBIE CIIUPTBD.
12. BzauMoielicTBME€ MHOTOATOMHBIX CIUPTOB C
ruapokcuaom meau(Il).
45(4) O6mast  xapaktepuctuka ¢enonoB. Dusnueckue cpoiictBa | JI.0.14. PacTBOPUMOCTh M KUCITOTHO-OCHOBHBIE | 13.1
(beHooB. CBOHCTBa ¢benomna.13. Oo6napyxenue | 13.2
TIIMKOJIBHOTO (hparMeHTa B TIULEPUHE.
46(5) XuMuyeckue cBorucTBa (heHOJIOB. JL.O. 13.3
17. KauecTBeHHas peakius Ha (EHOJIBI.
47(6) CpaBHEHHE XHWMHYECKMX CBOWCTB OJIHOATOMHBIX CIOUPTOB H 13.4

¢benona.




48(7) [Tonyyenue u npumeneHue ¢eHonon. Pemenune 3amau mo teme | Tect mo Temam: «CrupTb» U «DEeHOTB. 13.5
«DeHOTBD. 13.6

49(8) OO6mr1ast XapaKTepUCTHUKA aJIbJICTHOB M KETOHOB. JI.  lapocrepxHeBble  Moaenu  moJiekyn | 14.1
aIpOeTUI0OB W KeToHOB. KauectBeunsnle | 14.2
peakuuu Ha allbJETUIBL: C
TUAPOKCUIOM Meau (Im, c
aMMHauHbIM PacTBOPOM OKcuaa cepebpa u ¢
(yKCUHCEPHUCTON KUCIOTOM.

50(9) CBoIiCcTBa aJIbJICTUIOB M KETOHOB. JI0: 18. Peakuust «cepebpstHOTO 3epKanay. | 14.3
19.0kucnenue anpAeruoB ruipokcuaoM meau | 14.4
(ID).
51(10) IIpakTnueckas padora 4. Pemenue skcnepuMEHTalIbHBIX 3a7a4
1o TeMe ««CrnupThl. DeHosbl. Anbaeruanpl. KeToHb.
52(11) [TonydyeHue u npuMeHEHUE ANIbIETU]IOB U KETOHOB. Perienue 20. HucnponopuuonupoBanue | § 13,14
3a]1a4 110 TeM€ «AJIBJETU]IbI U KETOHBD». dopmanpaeruna. 21. KauecTBeHHas peakius Ha
aNbACTUBl ¢ (DYKCUHCEPHUCTON KUCITOTOU. 22.
HNonodopmHast peakius Ha aleToH.
53(12) KonTpomnbnas padota 4 o Teme «CrupThl. OeHOIBI. AJIbICTHIBL.
Ketonb».

54(13) OO6m1ast xapakTepucTUKa KapOOHOBBIX KHCJIOT. JIO: 23. Tloctpoenme wMozeneir wmoiekyna | 15.1
HM30MEPHBIX KapOOHOBBIX KHCJIOT M CIOXHBIX | 15.2
3¢upoB.

24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX
KHUCJIOT ¥ UX COJIEU B BOJIE.
55(14) XUMHYECKHE CBOMCTBA U OCOOEHHOCTH MPEIETbHBIX JIL.O. 25. KucnorHele cBoiicTBa yKcycHOH | 15.3
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. KucnoTh 27. OGHapyXeHHEe YKCYCHOM KUCIOTHI | 15.4
(kauecTBEHHAass peaknus Ha arerar-uoH). 28. | 15.5

CpaBHeHHE  CMOCOOHOCTH K  OKHCIICHUIO
MYpaBbUHOM, IIABEJIECBOM U YKCYCHOU KHUCJIOT.
29 KadyecTReHHAd NEAKNNAS HA IMABEIERVIO




56(15) OCoOEHHOCTH XUMHYECKUX CBOWCTB apOMaTHUECKUX KapOOHOBBIX 15.6
KHCJIOT. 15.7
57(16) [Tonyyenne kapOOHOBBIX KHUCIIOT. 15.8
58(17) Menuko-01noornueckoe 3HaueHWe W MPUMEHEHHE KapOOHOBBIX 15.9
KHCIIOT.
59(18) Pemenue 3amau mo reme «KapOOHOBBIE KUCTOTED.
60(19) OYHKIIMOHATBHBIE POU3BOIHBIC KAPOOHOBBIX KUCIIOT. Jlemoncmpayus. O6pa3zoBanue ouypera § 16
IPH Pa3I0KEHUN MOYCBUHBI.
Jlabopamopusieonvimsi: 31. ['uaponu3
MO4eBHUHBI. 32. OCHOBHbBIE CBOMCTBA
MOYEeBHHBI. 33. Jle3aMUHUPOBAHNE MOYECBHHBI.
61(20) IpakTuyeckasi padoraNe S «[lomydyeHune u CBOMCTBA YKCYCHOU §12-13
KHCIIOTBD.
62(21) Pemenue 3amau mo reme «Kucnopomoconepxkamue oprannaeckue | Jlabopamopuwviti  onvim  34. Imoponus | § 14-16
COCTTUHEHUS. STHJIAIIETATA.
63(22) Kontponbnas padota NS mo teme:
«Kucnopomoconepkaiime OpraHndecKue COSTHHECHHUSI.
Tema 4.
A3oTcoaepxaiye oprannyeckue coeuHenus. I'erepodynkuunonanbupie coennnenns (15 yacon)
64(1) AMUHBI anupaTHYECKUE U ApOMATHIECKHUE. 17.1
65(2) dusnyeckue CBOMCTBA aMUHOB. 17.2
66(3) XUMHYECKHE CBOMCTBA aMHUHOB. Jlabopamopnvie onvimoi 17.3
35. PactBOpUMOCTH U KHCJIOTHO-OCHOBHBIE
CBOICTBA aHWJIMHA. 36. Oxkucnenue
aHuuHa.37.
Eﬂnll'l"\f\nqﬂ‘lﬁ
67(4) [Tonyyenne amuuoB. IIpuMeHeHHE U MEIMKOOMOJIOTHMYECKOE 17.4
3Ha4YCHHUE. 17.5
68(5) Pemenue 3amau mo reme « AMHHBIY. §17
69(6) ['eTeponuKIMYeCcKUue COSTMHECHHUS 18.1




70(7) CrpoeHue, pU3NYECKUE U XUMUIECKHE CBOMCTBa Jlemoncmpayuu. PacTBOpUMOCTh U OCHOBHBIE | 18.2
NUPHUINHA U TTUPPOJIA. cBoiictBa mupuauHa. KomriekcooOpazoBanue | 18.3
MUPUINHA. 18.4
71(8) ['eTeponMKIMYecKre COSAMHEHUS C ABYMS U OoJiee 18.5
rerepoaTomaMu. [[pHHIIUIT HOMEHKJIATYPBI 18.6
72(9) AMUHOCTIUPTHIL. [ MAPOKCUKETOHBI U TUIPOKCUAIIBICT U IBI. 19.1
19.2
73(10) AMHMHOKUCIIOTHI. 19.4
74(11) DEHOIOKUCIIOTHI. 19.5
75(12) ['MApOKCUKUCIOTHI M1 OKCOKUCIOTHI. 19.6
Pemenue 3anay no teme «l'erepod yHKIIMOHAIbHBIE COETUHEHUS.
77(13) [uxn Kpebea. Ontuueckast uzomepus. [Ipumenenune 19.7
rerepoyHKIMOHAIBHBIX COCIMHEHUH. 19.8
19.9
78(14) Pemrenue 3amau no reme «A30TcoepKalle OpraHUYECKHe §17,18,19
coenuHEeHUS. [ 'eTepoQyHKITMOHATBHBIE COSTMHEHU.
79(15) KontponbHas padota 6 mo Teme «A30TcoeprKamniie
opraHnueckue coequHeHus. [ eTepodyHKIIMOHATBHBIC
COETUHEHUS.
Tema S: «XuMHUA NPUPOIHBIX COCAUHEHHID)
80(1) OO01mas xapaKTepUCTHKA KUPOB. 20.1
duznuecKue CBOMCTBA )KUPOB. 20.2
20.3
81(2) Xumnueckue cBoicTBa xupoB. [IpuMenenue xxupos. Pemenue Jlabopamopuvie onvimer:  38. OOpazoBanue | 20.4
3a7a4 no teme «OKupb». KaJIbIIMEBEIX COJIEM HACBIIEHHBIX Bbicmux | 20.5

JKUPHBIX KHCIIOT.
39. O6HapyxeHue TBOWHOM CBSI3U B OJICMHOBOM
kuciore. 40. OOHapyxeHUE ABOWHBIX CBSI3EH B




82(3) docdonunusl KJIeTouHbIX MeMOpaH. [loBepxHOCTHAs 21.1
aKTUBHOCTD.
83(4) @ochonunuasl  KIETOYHbIX MeMmOpaH. CTpoeHHe KIETOYHOH 21.2
MeMOpaHBI. 21.3
84(5) Oobmas XapaKTepUCTHKA YTJICBOJIOB. Crepeonszomepust 22.1
MOHOCaXapHu/JI0B. 22.2
22.3
85(6) XUMHYECKHE CBOMCTBa MOHOCAXapU/I0B. Jlabopamopuvie onvimwl 41. OOHapyx)eHUE 224
[IpeBpaiienue rr0Ko3bl B opranusme. [[puMeHeHmne riiroKo3sbl. TJIMKOJIBHOTO (PparMeHTa B TIIFOKO3€ U 22.5
¢bpyxro3ze. 42. [Ipoba Tpommepa Ha 22.6
MoHocaxapuibl. 43.Peakuus CennBaHoBa Ha 22.77
}pykro3sy.
44 Maonenunonpauue mnoreccea
86(7) OO1ast xapakTepuCTHKA TUCAXapUIOB. 23.1
87(8) Oo6mas xapakrepuctuka nonucaxapuaon. Kpaxman. [emmtono3sa. 23.2
Jlemoncmpayus. 233
Jlabopamopnvie onvimbi:
45. OOHapyXeHHE TTHKOJIBHOTO ()parMeHTa
B JIaKTO3€ M caxapose. 46. [Ipo6a Tpommepa Ha
ycaxapyibl.
47 I'maponu3zcaxapo3ssl. 48. KauectBenHas
88(9) Pemenue 3amay mo reme «YTIJIEBOIBIY. 23
89(10) IIpakTuyeckasi padora 6 «YriaeBoab»
90(11) OOm1ast XxapaKTepUCTHKA AMUHOKHCIIOT 24.1
90(12) XHWMHYECKHE CBOWCTBA aMUHOKHUCIIOT Jlabopamopnvie  onvimei.  49.AmdotepHsbie | 24.2
CBOMCTBaa - AMUHOKHCIIOT. | 24.3
51.Jle3amuHMpoBaHUE a -aMUHOKHMCIOT. 52. | 24.4

KauecTBennas pe€aKkuusi Ha a - aMUHOKHUCIIOTEI.




91(13) Ilony4yenus v MpuMEHEHNEe aMUHOKHCIIOT. 24.5
24.6
92(14) benku. Ctpoenue 25.1
25.2
253
93(15) CoiicTBa 6enkoB. [Ipumenenue Jlabopamopuwvieonvimsi.53 Kcanronporennosa | 25.4
s peaknus.S4.00HapyXeHue MepKantorpynmn B | 25.5
Oenke. 55. buyperoBas peaxius
94(16) IIpakTuyeckas padora Ne7«AMHUHOKUCIOTHI U OSIIKI»
95(17) OOm1ast xapakTepUCTHKA HYKJIEHHOBBIX KUCIOT. CTpoeHue 26.1
HYKJICO3UJO0B, HYKJICOTUJOB U MOJUHYKICOTHUIOB. 26.2
96(18) IIpuMeHeHNEe HYKJIENHOBBIX KUCIOT. Perienne 3agad mo reMe 26.3
«HyknenHOBBIE KUCIOTHI» 26.4
97(19) 27.1
IIpakTnyeckas padora Ne 8. «Xumus IIPUPOIHBIX 27.2
COCTUHEHUN)
98(20) KonrtponsHast padora o Teme Ne 7. 27.3
99(21) Oprannueckas XUMHUSA U (PU3HUOTIOTHUS IIpoexm «[ opmonwvLy
100 Opranuueckas XUMHUS ¥ papMaKOIOTHSI. Ilpoexm «Jlexapcmeay
(22)
101 Oprannueckas XUMHSI 1 OMOXUMUS Ilpoexm «Bumamunvry, « Depmenmuol»
(23)
102 PesepBHOE Bpems

24)




KanennapHo-remaruveckoe niianuposanuel( kiace

No naTa Tema ypoka JlaGopaTopHbI€ OTBITHI, IEMOHCTPAITUN J\3
ypoka
Tema 1. OcHOBHBIE TeOpeTHYECKHE M0JI0KeHHsI Opranuyeckoi xumum (11 1)

1 IIpeamer opraHM4ecKoi XUMHH. Opranuueckue /{. Konnekunuy opraHMuecKUXBEIIECTB u Mmarepuanos u | 1.1
BEIIECTBA. W34 u3 HUX. MoJienn MOJIEKYJl OpraHM4eCKUX COCTUHEHUH.

2 Yrunepoausii CKEJIET MOJIEKYJI OpraHUYEeCKUX 1.2
BelecTB. O yHKIIMOHAIbHBIC TPYIIIHI. 1.3

3 Teopust cTpoeHuss OpraHM4ecKuX coeauHeHud A.M. 1.4
bytneposa.

4 Pemenue 3agau u ynpaxHeHUH 10 TEME: Pemenue 3amau u ynpaxxuenuit mo teMe  «Teopust crpoenus | § 1
«Teopus cTpoeHuss opraHuYeckux coenuHeHudl A.M. | opranndeckux coenuHeHuii A.M. bytnepoBay.
Bytneposay.

5 XWUMUYECKME CBSI3M B MOJIEKYJIaX  OpPraHUYECKUX §2
COCIMHECHUM.
IIp.1 «KoHcTpynpoBaHHME IIAPOCTEP)KHEBBIX MOAEEN

6 Pemienne 3amau mo Teme: «OCHOBHBIE TEOPETUUYECKHUE IloBT
T0JIOKEHHUS OPTAHUYECKOH XUMHI. §1,2

7 ITonsatue o MmexanusMme peakuu. BBoIHBIN TecT. 3.1

8 ['oMonuTHYECKHIA U TeTePOTUTUYECKHII CIOCOOBI pa3phiBa 3.2
CBSI3H.

9 Hyxneoduist 11 371eKTpOPHITBL. 33

10 OneKkTpoHHBIC YPPEKTHI. 3.4

11 Knaccugukanuu peakiuii B OpraHn4eckoil XUMHH. 3.5

Tema 2. «¥YriaeBoaopoasd» (30 yacosn)




12(1) OOm1ast xapaKTepUCTHKA aJTKAHOB. J1.O 1. ITocTpoeHne Mojiene MOJIEKYJ aJIKaHOB. 4.1
13(2) DuU3NYECKNE U XMMUYECKHE CBOMCTBA aJIKaHOB. /J[.ArperaTHoe COCTOSIHUE aTKAaHOB B 3aBUCUMOCTH OT MOJISIpHOM | 4.2
macchl (OyraH, rekcan, napagus). He cmemmBaemocts rekcana | 4.3
C BOJIOHM, CpaBHEHHUE IIJIOTHOCTH T'eKcaHa W BOJbl. PacTBopeHue
napagpuHa B TekcaHe. PacTBOpUMOCTb B TeKkcaHe Opoma H
nepMaHraHara Kajaus. bpoMrupoBaHue ainkaHOB.
14(3) NunuBunyansHble CBOKMCTBA MeTaHa. [lonydeHue ankaHoB. 4.4
15(4) II.P. 2 KadecTBeHHOE ONpeeieHe YIiiepo/aa, BOJopoaa §4
Y XJIOpa B OPTaHUYECKUX COSTMHECHUSIX
16(5) CtpoeHue aiKeHOB. J1.O 2. TloctpoeHue Mojieieit MOJIEKYJT aTKEHOB. 5.1
17(6) duznyecKkre 1 XMMUYECKHEe CBOMCTBA aJIKEHOB. J1.O:3. CpaBHEHHE CIIOCOOHOCT K OKHUCIICHHIO QJIKaHOB | 5.2
AJIKEHOB. 53
4. CpaBHEeHHME CITOCOOHOCTH K OpOMHPOBAHUIO TPHU OOBIYHBIX
YCIIOBUSIX alIKAHOB U aJIKEHOB.
18(7) [lonyyeHne M npuMeHEHHUE alKeHoB. PemieHue 3amad u 54
YIPAXHEHUH TT0 TeMe «AJIKaHbl. AJIKEHbBD. 5.5
19(8) IIpakTnyeckas padora Ne3 «llonydyeHne aTueHa. §5
20(9) CrtpoeHue u pu3ndecKue CBOWCTBA alIKaINCHOB. 6.1
21(10) XUMHUYECKHE CBOMCTBA aJIKa/IUCHOB. 6.2
6.3
22(11) [Tonydyenue n npumenenue ankaaueHoB. Hatypanbubiil u | [IpoekT «HaTypaibHbIi 1 CHHTETHYECKHUN KaydyK» 6.4
CUHTETHUYECKNE KayUYKH. 6.5
23(12) Crtpoenue u pU3MUECKUE  CBOMCTBA AJIKHHOB. 7.1
7.2
24(13) XuMuueckue — cBoicTtBa  ankuHOB.  [lonyuenwme wu 7.3
MPUMEHEHUE AIKUHOB. 7.4,5
25(14) Pemenue 3aga4 u ynpaxHeHUM 10 TeMe « Y TJIIEBOJOPOIBI». § 5-7




26(15)

KonrponsHast pabora 1 mo Teme: «ALMKINYECKHUE
YIJIEBOAOPOABI».

27(16) CrpoeHue UKI0aIKaHOB. 8.1
28(17) du3nuecKkre 1 XMMUYECKHE CBOMCTBA IIUKIIOAIKAHOB. 8.2,
8.3
29(18) [Tonyuenune u MEJIMKOOHNOJIOTHIECKOE 3HAYCHHE 8.4
IUKJIOAJIKAHOB. 8.5
30(19) Ctpoenue 6€H30J1a U €r0 TOMOJIOTOB. 9.1
31(20) dusnyeckue 1 XMMUIECKHE CBOMCTBA OCH30IIA. 9.2
9,3
32(21) XUMHUYECKHE CBOMCTBA TOMOJIOTOB OCH3071a. /1. PaqukanbHOe OpOMHUPOBAHHE TOTYOJIA. 9.4
JI0. 5. JleiicTBre IepMaHTaHaTa Kajaus Ha OCH30JI U TOTYOIL.
33(22) Hpyrue apomarnueckue coenuHenus. [lonyyenue n 9,5
MPUMEHEHHUE APEHOB. 9.6
34(23) ['eHeTnveckas cBI3b MEXKIy yriieBogopoaamu. Perenue §8,9
3a/1a4 1o TeMe «ApoMaTHIECKHE
YTIIEBOIOPOABDY.
35(24) Kontponbnas padota 2 o teme «l{uxnmaeckue
YTIIEBOIOPOIBDY.
36(25) [IpupoausbIil ra3 u Apyrue roprovre rasbi. [Ipoekt «IIpumenenne npupoanoro rasa B [Ipumopckom kpae» | 10.1
37(26) Hedts u ee mepepabotka. TBepaoe TOMIUBO. 10.2
10.3
38(27) ["asnoren3amelnieHHbIE YTIAEBOAOPOIBI. 11.1
11.2
39(28) XUMHUYECKUE CBOWCTBA U IPUMEHEHHUE 11.3
rajoreH3aMeIleHHbIX YIJIEBOIOPOIO0B. 11.4.
11.5
40(29) Pemrenue 3amau no teme: «YTiaeBo10POIbI». §10,11
41(30) KontponbHas padoTa 3 o Teme «YTIIEBOIOPOIBI.




Tema 3. Kuciopoaoconep:xaniue opranuyeckue coequHeHus (22 yaca)

42(1) O6mras xapakrepuctuka cuptoB. usndeckue cBoiictea | JIO. 6. [loctpoenne Moaeneir MOJIEKYJT H30MEPHBIX CITHPTOB. 12.1
cnupToB. XMMUYECKUE CBOMCTBA CIIUPTOB. 7. PacTBOPUMOCTB pa3HbIX CIIUPTOB B Boje.8. OKuUcIeHne 12.2
npormanoia-1 u npomanona-2. 9. Peakius HykiaeopuiIsHOTO 12.3
3amenenus cnupra. 10. Okucienue cnupra IMXxpomMaToM
kanus. 11. Mogodopmuas peakmus.
/I. Peakiiusi ©30mponuioBOro CupTa ¢ XJI0POBOIOPOIOM.
43(2) [Tonydyenue u npuMeHEHNE CIUPTOB. [TpoekT «IIpumeHeHre CIUpPTOB) 12.4
12.5
44(3) MHOroaroMHsbI€ CIIUPTHI. Coo0b1enue - MpoekT Ha TeMy: «MHOT0aTOMHbIE CITUPTHD. § 12
Pemenue 3agad no reme «CupThI». 12. B3auMoaelcTBuEe MHOTOATOMHBIX CHUPTOB C THIAPOKCUAOM
meau(Il).
45(4) Oobmas xapakrepuctuka (enonoB. Ousznueckue cBoiicta | J1.0.14. PacTBOpUMOCTh H KHCJIOTHO-OCHOBHBIE cBoiicTBa | 13.1
(dheHonoB. denoma.13. OOHapyxeHuWe TIUKOJIBHOTO (parmeHTta B | 13.2
TJIUIEPUHE.
46(5) XuMuyeckue cBorucTBa (heHOJIOB. JIL.O. 13.3
17. KauecTBeHHas peakius Ha (EeHOJBI.
47(6) CpaBHEHHE XUMUYECKUX CBOMCTB OJHOATOMHBIX CIIUPTOB U 13.4
¢denona.
48(7) [Tonyuenue u npumenenue ¢enonoB. Pemenue 3amau mo | Tect mo temam: «CupThi» U «DEHOIB. 13.5

TeMe «DeHonE.

13.6




49(8) OO1ast xapakTeprcTUKa aabACTUIOB U KETOHOB. /1. lllapocTrep>xHeBble MOAEIINA MOJIEKYJ albJeTUI0B U KETOHOB. | 14.1
KauecTBeHHBIE peaknu Ha aJIbIETUIbI: C 14.2
TUIPOKCHIOM MeIu (I), ¢ aMMua4YHBIM PaCTBOPOM
okcuga cepedpa u ¢ PyKCHHCEPHUCTON KUCITOTOM.
50(9) CBoIiCcTBa aJIbJICTUIOB M KETOHOB. JI0: 18. Peakuus «CcepeOpsHOTO 3epKaliay. 14.3
19.0xucnenne anpaeruaoB ruapokcuaom menu (I1). 14.4
51(10) IIpakTnueckas padora 4. PenieHue 3KcrepruMeHTalIbHbBIX
3aaa4d o TeMe ««Cruptbl. DeHosbl. Anbaeruabl. KeToHb.
52(11) ITonyyenue u npuMeHeHue alnbACTUIOB U KETOHOB. 20. JucnponopuuoHupOBaHUe dopmanbaeruna. 21. 1§ 13,14
Pemenue 3ana4 no Teme «AJbIETHIbI U KETOHBIY. KauecTBeHHast peakuusi Ha anpJeruipl ¢ (PYKCHHCEPHUCTOM
kucinoToi. 22. MogodopMHas peakiiys Ha alleToH.
53(12) KontponbHas padota 4 o reme «Cruptbl. DEHOIBI.
Anpaerunsl. KeToHBIY.
54(13) OO6m1ast xapakTepucTUKa KapOOHOBBIX KHCJIOT. JIO: 23. Tloctpoenue Mojmeneil MOJEKyn H30MepHbIX | 15.1
KapOOHOBBIX KUCIIOT U CJIOXKHBIX 3(UPOB. 15.2
24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KUCIIOT M UX COJICH
B BOJIE.
55(14) XUMHYECKHE CBOMCTBA U OCOOEHHOCTH MPEIETbHBIX JI.O. 25. KucioTHble CBOHCTBAa YKCYCHOM KuciaoTel 27.| 15.3
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. OOHapyxeHre YKCYCHOW KHCIOTHI (KauecTBEHHas peakuus Ha | 15.4
arerat-uoH). 28. CpaBHEHHE CIOCOOHOCTH K OKHCJeHHuto | 15.5
MYypaBbUHOM, I11aBEJIEBOM U YKCYCHOM KucioT. 29. KauecTBeHHas
peaxius Ha I1aBeJIeBYIO KUCIIOTY.
56(15) OCOOCHHOCTH  XMMHYECKHUX CBOMCTB  apOMAaTHYECKUX 15.6
KapOOHOBBIX KHCIIOT. 15.7




57(16) [Tonydenne kapOOHOBBIX KUCIIOT. 15.8
58(17) Menuko-0Monoru4eckoe  3HaA4eHWEe U MPUMEHEHUE 15.9
KapOOHOBBIX KHCIIOT.
59(18) Pemenue 3amau mo reme «KapOOHOBBIE KUCTOTHD.
60(19) OYHKIIMOHATBHBIE POU3BOIHBIC KAPOOHOBBIX KUCIIOT. Jlemoncmpayusa. O6pa3zoBanue Ouypera  IIPH Pa3IOKEHUU § 16
MOYEBUHBI.
Jlabopamopuwsieonvimoi: 31. ['uaponn3 MoueBUHBI. 32.
OcHoBHbIE CBOMCTBa MOUEBHHBI. 33. Jle3aMUHUpPOBaHUE
MOYEBUHBI.
61(20) IIpakTuyeckasi padoraNe 5 «[lomydyeHue u CBoCTBa § 12-13
YKCYCHOM KHCIIOTBD».
62(21) Pemenue 3agau no reme «Kucnopomocoaepxamiue Jlabopamopmuwiii onvim 34. 'uaponu3 dTrIIanerara. § 14-16
OpPraHUYECKUE COCTUHEHUS.
63(22) KonrtponbHas pabora Ne5 mo teme:
«Kucnopogoconep:xkaiiue OpraHn4eckiue COeAMHEHHUSI.
Tema 4.
A3oTcoaep:kaiiye oprannueckue coefuHeHus. I'erepodyHKknuonanbHble coeqnHenus (15 yacon)
64(1) AMuHBI anrpaTHYECKUE U apOMATHIECKUE. 17.1
65(2) du3nuecKue CBOMCTBa aMUHOB. 17.2
66(3) XUMHYECKHE CBOMCTBA aMUHOB. Jlabopamophvie onvimol 17.3
35. PacTBOpUMOCTb M KHCJIIOTHO-OCHOBHBIE CBOMCTBA aHWJIMHA.
36. Oxucnenue anwimHa.37. bpomupoBaHue
aHWJINHA.
67(4) [Tonyuyenne  amuuoB.  [IpumeHeHME HW  MEIUKO- 17.4
OHMOJIOTMYeCKOe 3HAYCHHE. 17.5
68(5) Pemrenue 3apau no reme « AMHHBDY. § 17
69(6) I'eTepornukimueckne cCoeTMHEHUS 18.1
70(7) Crtpoenue, puzndecKue 1 XUMHIECCKUE CBONCTBA Jlemoucmpayuu. PacTBOPUMOCTH U OCHOBHbIE CBOWCTBa | 18.2
NUPHUIMHA U TTUPPOJIA. nupuanHa. KomriekcooOpazoBanue MUpuInHa. 18.3

18.4




71(8) ['eTeponMKINYecKre COSAMHEHUS C IBYMS U OoJiee 18.5
rerepoaTomMamMu. [IpyHIMI HOMEHKIIATYpbI 18.6
72(9) AMUHOCTIUPTHI. [ MAPOKCUKETOHBI U TUIPOKCUAITBICTUIBI. 19.1
19.2
73(10) AMHWHOKHUCIOTHI. 19.4
74(11) DEeHOIOKUCIIOTHI. 19.5
75(12) ['MApOKCUKUCIOTHI M1 OKCOKUCIOTHI. 19.6
Pemenue 3amau mo reme «I'erepod yHKIIMOHATIEHBIE
COCJIMHEHHUS.
77(13) [ukn Kpebea. Ontuueckas uzomepus. [Ipumenenue 19.7
reTepoyHKIIMOHAIBHBIX COSTUHEHUM. 19.8
19.9
78(14) Pemrenue 3amau no reme «A30TcoepKalle OpraHUYECKHUe §17,18,
coenuHEeHMS. [ 'eTepoQyHKITMOHATBHBIE COSTMHEHU . 19
79(15) KontponbHas padota 6 mo Teme «A30TcoaeprKamniiue
opraHuueckue coequHeHus. [ eTepodyHKIIMOHATBHBIC
COETMHEHUS.
Tema S: «XuMus1 IPUPOIHBIX COCAUHEHHID)
80(1) OOm1ast XxapaKTEepUCTHKA KUPOB. 20.1
®u3nyecKkrue CBOMCTBA )KUPOB. 20.2
20.3
81(2) Xumudeckue cBOMcTBa KUpoB. [IpuMeHeHue Kupos. Jlabopamopnwvie onvimor: 38. O0pa3oBaHue KambIIMEeBBIX coiei | 20.4
Pemienue 3agau nmo reme «Kupbi». HACBIIIEHHBIX BBICIIUX KUPHBIX KUCIIOT. 20.5
39. ObHapyxeHue IBOMHON CBS3M B OJIEMHOBOW Kuciote. 40.
OOGHapykeHne TBOMHBIX CBS3€H B TUMOHE.
82(3) docdonunubl KJIeToUHbIX MeMOpaH. [ToBepxHOCTHAS 21.1

AKTUBHOCTD.




83(4) @ochonunuasl  KIeTouHbIXx ~— MeMOpaH.  CtpoeHue 21.2
KJICTOYHOW MEMOpaHHI. 21.3
84(5) OO6mrast xapakTepucTuka yrieBojoB. Crepeonsomepus 22.1
MOHOCAaXapHuI0B. 22.2
22.3
85(6) XWMHYECKUE CBOMCTBA MOHOCAXapHIOB. Jlabopamopnvie onvimul 41. OOHApYKEHUE TIIMKOJIBHOTO 22.4
[IpeBpamenre T1IIOKO3bI B opranu3me. llpumeHnenue | ¢pparmenTa B riitokose u gppykrose. 42. [Ipoda Tpommepa Ha 22.5
TJTFOKO3BI. MoHocaxapusl. 43.Peakiius CenrBanoBa Ha GPYyKTO3Y. 22.6
44. MonenupoBaHue mpoiecca OMOJIOrHYecKoro  OKucieHus | 22.7
86(7) OO6m1ast XapaKTepUCTHUKA TUCAXapUIOB. 23.1
87(8) OOmiasi  xapakTepucTHKa TmoiucaxapuaoB. Kpaxmai. 23.2
Lennrono3a. Jlemoncmpayus. 233
JlabopamopHvle onvimuol:
45. OOHapyXeHHE IITUKOJIBLHOTO (hparMeHTa B JIAKTO3E U
caxapose. 46. [Ipo6a Tpommepa Ha quCaxapuibl.
47.I'unponuscaxapo3ssl. 48.KauecTBeHHas peakiysi Ha Kpaxmail.
88(9) Pemenue 3amad mo reme «YTIJICBOIBI. 23
89(10) IIpakTuyeckasi padora 6 «YriaeBoab»
90(11) OO6m1ast XapakTepruCTHKa aMHUHOKHCIIOT 24.1
90(12) XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT Jlabopamopuvie onvimwsi.  49.AmdoTepHble CcBoWcTBaa - | 24.2
aMUHOKHUCIOT. 51./le3aMuHupoBaHME a -aMMHOKMCIOT. 52. | 24.3
KauecTBeHHast peakius Ha a - aMUHOKHUCIIOTHI. 24.4
91(13) [Tony4yenus u mpuMeHEHNE aMUHOKHCIIOT. 24.5

24.6




92(14) benku. Ctpoenue 25.1
25.2
253
93(15) CoiicTa 6enkoB. [Ipumenenue Jlabopamoprwvieonvimsi.53. KcaHTOmpoTenHOBas 254
peakius.54.O0HapyKeHHe MEpKaNTOrpyIi B 6enke. 55. 25.5
buyperoBas peakuus
94(16) IIpakTuyeckasi padora Ne7«AMUHOKHUCIIOTHI ¥ OCTTKI
95(17) OO6mrast XxapakTepucTHKa HYKJIEMHOBBIX KUCI0T. CTpoeHue 26.1
HYKJICO3U0OB, HYKJIICOTUJIOB U IOJUHYKJICOTHIOB. 26.2
96(18) IIpuMeHeHNnEe HYKJIENHOBBIX KUCIOT. Pemienne 3agad o 26.3
Teme «HyKIenHOBbIE KUCTOTHI 26.4
97(19) 27.1
IIpakTnyeckas padora Ne 8. «Xumus IIPUPOIHBIX 27.2
COCTUHEHUN)
98(20) KonTponpHas padora mo Teme Ne 7. 27.3
99(21) Oprannueckas XUMUSA U (PU3HOTIOTHS Ilpoexm «l opmonwvl»
100 Opranunueckas XUMHUS ¥ papMaKOIOTHSI. Ilpoexm «Jlekapcmea»
(22)
101 Oprannueckast XUMHSI 1 OMOXUMUS Ilpoexm « Bumamunsry, « Depmenmoi»
(23)
102 PesepBHOE Bpemst

24)




