1. Conepkanue TeM y4eOHOI0 mpeaMeTa

Conep:xanne kypca. 10 kaace.
Tema 1. IIpeamer oprannyeckoii xumun. Teopusi crpoeHnsi opraHudeckux coequHenuii A. M. Bytiieposa.
Opranuyeckye BEUIECTBA: MPUPOAHbIC, UCKYCCTBEHHbIE U CHHTeTHYecKne. OCOOEHHOCTH COCTaBa M CTPOCHHMS OPTaHMYECKUX BelecTB. Burammsm u
ero kpax. [lonstue o0 yrinesogopoaax.
OcHOBHbIE TOJI0KEHUS] T€OPUM XHMHUYecKOro crpoenusi byriepoBa. BanentHocts. CTpykTypHble (GOpPMYIBI — MOJHBIE M COKpalIEHHBIE.
ITpocTsle (onuHapHBIE) U KpaTHBIE (JBOMHBIE U TPOWHBIE) cBA3H. 30Mephl U n3oMepus. B3auMHoe BiIMsiHHE aTOMOB B MOJIEKYIIE.
Jemoncmpayuu. Hexotopple oOmIMe XMMHUYECKHE CBOWCTBA OPraHMYECKHX BEIIECTB: HMX TOpEHHUE, IUIaBlIeHHe u oOyrmBaHue. Monenu
(wrapoctep)kHeBble U OOBEMHBIE) MOJEKYJI OPraHMYECKHUX COEAMHEHHMH pa3HbIX KiaccoB. OnpeneneHHe 3JEMEHTHOIO COCTaBa OpPraHUYECKUX
COCIUHCHHM.
Jlabopamopnwie onvimui.V13roToBIEHNE MOZEIEH OPraHUYECKUX COSAUHEHU.
Tema 2. YriieBogopoabl M MX PUPOIHBIE HCTOYHHKH
IIpenenbHbie yriuesogopoabl. Ajkanbl. Onpenenenue. [omonornyeckuit psi ajikaHoB u ero oomas gopmyna. CTpykTypHas U30Mepus YIJIEpPOAHOM
uenu. Pagukansl. Homenknarypa ankaHoB. XMMHUECKHE CBOWCTBA aJKaHOB: TOPEHUE, PEAKIIUU 3aMELIeHUs (TaJOreHUpOBaHKE), PeaKus pa3iioKeHUs
MeTaHa, peaklus JeTIPUPOBAHNS dTaHa.
HenpenenbHble yrieBonopoabl. AjkeHbl. OTwieH. [omonornueckuil psa ankeHoB. Homenknarypa. CtpykTypHas usomepusi. IIpombliieHHOe
IIOJIy4eHUE AaJIKEHOB: KPEKMHI W JerMJpUpOBaHME alkaHOB. Peakuus aerujaparaluy 3TaHosa, KakK JAOOPAaTOpHBIM cHocoO MOJIY4YEeHUs 3TUJICHA.
Peakuuu npucoequHeHus: TuapaTalus, TUAPOraJoreHUpoBaHUE, TaJoreHupoBaHue, nojauMmepusanuu. [IpaBuno MapkoBHukoBa. OkucieHHe
ankeHoB.KauecTBEHHbIE pEeaKLiK Ha HETIPEAEIbHBIE YIIIEBOJOPOBL.
Aaxanuensl. Kayuykn. Homenxiarypa. Conpsokénnblie quensl. byraauen-1,3, usonpen. Peakuus JleOenesa. Peakuuu nprucoennHeHus ajlkaJueHOB.
Kayuyku: HaTypanbHbIil, cCHHTETHUECKHUE (OyTaIueHOBBIN, H30MIPEHOBBIN). Bynkannzanus kayuyka. Pe3auna. D00HUT.
AaxnHbl.O0Ias xapakTepucTUKa romosorudeckoro psja. CriocoObl 00pa3oBaHusl HA3BaHUN aNKUHOB. XMMHUYECKHUE CBOICTBA alleTUIIEHA: TOPEHHE,
peakiMy NPUCOEIMHEHUS: THAPOraJloTeHUpPOBaHWe, TaJlOreHHpoBaHHWe, ruaparanus (peakuus KyuepoBa), — ero mnoiyuyeHHe U TPUMEHEHHE.
Bununxnopua u ero noammepu3anys B MOJIUXIOPBUHUIL.
Apenbl.beH3o01, Kak MpeacTaBUTENb apOMaTHYECKUX YIeBOAopoaoB. CTpoeHHe ero MOJIEKYJbl M CBOWCTBA (PM3MYECKHE U XMMHMUYECKHE CBOMCTBA:
TOpEeHHE, PEaKINK 3aMellleHUs] — TaJloreHupoBaHue, HuTpoBaHue. [lonydyeHue u npuMeHeHue 6eH3ona.
ITpuponnblii 1 nonyTHsIH ra3el.Coctas npupoaHOro rasza. Ero Haxoxaenue B npupozne. Ilpenmyinectsa npupogHOro raza Kak TONjauBa. XUMHUYECKas
nepepadboTKa IPUPOIHOTO Ira3a: KOHBEpCHs, Mupoin3. CUHTE3-Ta3 U €ro NpUMEHEHHE.
[ToryTHbIe ra3sbl, ux coctaB. [lepepaboTka MOMyTHOTO Tra3a Ha (PpakiuK: CyXO# ra3, mpornaH-0yTaHOBasi CMECh, T'a30BbIi OCH3UH.
He¢T1b u cniocodbl eé nepepadorku. CocraB HepTu U e€ nepepaboTKa: meperoHka, KpekuHr, pudopmuHr. Hedrenpoaykrsl u ux nonydenue. [lonstue
00 OKTaHOBOM 4YHCJIe. XUMHUECKUE CTIOCOOBI OBBIIIIEHHS KauecTBa OEH3MHA.
Kamennslii yroyns u ero nepepadorka. KokcoBaHne KaMeHHOIO yIiisl M €r0 MPOAYKTHI: KOKCOBBIM a3, aMMHa4Hasl BO/Ia, KAMEHHOYTOJIbHAsI CMOJIA,
Kokc.I'a3uukaryst KAMEHHOTO YIJIA.



Hemoncmpayuu. I'opeHre NpenenpbHbIX U HENPEACIbHBIX YIIIEBOJOPOJOB: METAaHA, JTaHa, alleTUIcHA. KaueCTBEHHbIE PEaKIMM Ha HENpPEIe/IbHbIE
YIJIEBOAOPOABI: O0ECIBEUMBAHME JTUJICHOM M alETHJICHOM pacTBOPOB IE€pMaHraHara Kaius M OpoMHOM Boabl. OTHomieHue OeH307a K ATHM
okuciurensaM. Jernaparauus staHona. ['maponus kapOuaa xaneuus. Komnekuun «Hedts u Hegrenponykrby», «KaMeHHBIH yroiab U MPOLYKTHI €ro
nepepaboTkny, «Kayuaykn». Kapra mone3Hbix uckonaemMeix PO.

Jlabopamopnusie onvimbi.OOHapyKeHNE IPOLYKTOB ropeHus cBeuu. VccieoBaHe CBOMCTB KaydyKOB.

Tema 3. Kucjiopon- u a3orcoaep:kamue opraHu4eckie coequHeHust

Opnoaromubie cnuprel. OnpeneneHne. OyHKIMOHANbHAS TUAPOKCWIIBHASA Ipynna. [oMOIOrn4eckuil psa HMpenenbHBIX OJNHOATOMHBIX CIIMPTOB.
N3omepus monoxkeHus: (yHKIIMOHAIBHOW rpynmbl. BomopomHas cBs3b. XHMHUYECKHE CBOWCTBAa CHOUPTOB. AubplerujaHas rpynma. Peakmus
TepuUKaLny, ciaoxHble 3¢upsbl. [Ipumenenne cnupros. [leiicTBre METUIIOBOTO M 3THJIOBOTIO CIIMPTOB HA OPraHU3M YeJIOBEKA.

MHoroaroMHbie CHHUPTBI. OTWICHIIIMKONb, KaK IPEACTABUTENb JABYXATOMHBIX M DIHLEPUH, KakK IPEACTaBUTENb TPEXATOMHBIX CIUPTOB.
KauecTBeHHas1 peakuys HAa MHOTOATOMHBIE CITUPTHI, X CBOMCTBA, MOIyueHHe U npuMeHenue. [lorstue 06 antudpuzax.

®enoa. CtpoeHue, ojaydeHue, cBoicTBa u mpuMeHeHue ¢peHosna. KauectBennsle peakuuu Ha penosn. BzauMmHoe BiavsiHMe aTOMOB B MOJIeKylle (heHoJa.
Aabaerubl 1 KeTOHbI.DOpMaNbICTU U aleTANbICTHA, KaK MPEICTaBUTENIN ANbJIETUIOB, COCTAaB MX MoJeKyl. (DyHKIMOHaNIbHAsS KapOOHWIbHAS
rpynna. KauectBeHHble peaklinu Ha anbaeruipl. CBoiCTBa, MoMydyeHre U puMeHeHne (hopMalibJeruia u aleraibaeruia. Peakiinu nonmuKkoH AeHcauu
st popmanbaerua. [loasTre o KeToHax Ha IpUMEpE aleToHa.

Kap6onoBbie kmciaoTbl.oMonornyeckuii psj mpeaeabHbIX OMTHOOCHOBHBIX — KapOOHOBBIX KHUCIOT. JKupHbIE KapOOHOBBIE KHCIIOTHL. XHWMHUYECKHUE
CBOMCTBa KapOOHOBBIX KUCIOT. [lomydenue n mpuMeHeHne MypaBbUHOM U YKCYCHON KUCIIOT.

Caoxubie 3pupsbl. Kupsbl. Peakuus stepudukanuu. Cnoxsble 3gupbl. JKupbl, UX COCTaB M THAPOIMU3 (KUCIOTHBIA M WIEIOYHOM). Mblia.
I'mppupoBanue Kupos.

Yranesoapl. YiieBoasl. MoHocaxapuabl. [iroko3a kak anpaerugocnupt. Copout. Mosnodnokucinoe u cnuproBoe Opoxxenue. @orocunres. Jucaxapusl.
Caxapo3sa. [lonucaxapuipl: Kpaxmail, IeJIIH0I103a.

AMuHBI. AMUHOTpYIIIa. AMUHBI NpeAenpHble M apomarndeckue. AHwinH. [lomydyeHne amnHOB. Peakuust 3uHHMHA. XMMHYECKHE CBOMCTBA H
IIPUMEHEHNE aMHUHOB.

AMMHOKHUCJI0TBI. AMUHOKHCIIOTBI, COCTaB UX MOJEKYI M CBOWCTBA, Kak aM(OTEpHBIX OPraHMYECKUX COEAMHEHWH. ITHMIMH, Kak MpeacTaBUTENb
aMUHOKHCIIOT. [loyyeHne noiuneTn10B peakiuen noNuKonaeHcannu. [IonaTre o nenTuaHoN CBS3H.

Beaxu. CrpoeHue Monekyn OeJIKOB: TepBUYHAs!, BTOPHYHAs U TPETUYHAs CTPYKTYphl. KauecTBeHHbIE peakuy Ha OEIKH, UX THAPOJIN3, JeHaTypalus U
ouonoruueckue QyHKIUH.

JAemoncmpayuu. 1lonydeHne anbpAeruioB oKuciIeHueM cnuproB. KadecTBeHHasi peaklds Ha MHOTOATOMHBIE CIUPTHI. 3aBHCHUMOCTHPACTBOPUMOCTHU
¢deHona B BoJe OT Temmeparypbl. BzaumoneiictBue ¢ OpoMHoi Bomoit u xjopuaom sxene3a(lll), kak xauecTBeHHble peakuuu Ha ¢eHon. Peaxmun
cepeOpsSHOro 3epkaja M CO CBEXKENONy4eHHbIM TuiapokcuaoM memu(ll) mpu HarpeBaHuu, Kak KauyeCTBEHHbIE peaKLUMU Ha anpieruabl. OOpasibl
MYypaBbUHOM, YKCYCHOH, MaJIbMUTHUHOBOW M CTEAPUHOBOM KHCIIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIErHIHbIE CBOMCTBA M CBOMCTBA MHOTOATOMHBIX
CIIMPTOB IITIOKO3BI B peakiuu ¢ ruapokcugoM meau(ll). Unentuduxanus kpaxmana. KauecTBeHHbIE peakiuy Ha OEIKH.

Jlabopamopnuie onvimer.CpaBHEeHHE CKOPOCTH MCHApEHUsl BOABI M dTaHOda. PacTBOpUMOCTH IMHIIEpUHA B BOJE. XUMHUYECKHE CBOWCTBA YKCYCHOM
KUCHO0THl. OmpeneneHue HENMpeIeNbHOCTH PACTUTENbHOro Macia. MaeHTudukanus Kpaxmana B HEKOTOPBIX MPOAYKTaxX NHUTaHus. M3rorosneHue
KpaxMaJbHOro Kieicrepa. M3roroeinenne Mojeneil MoJeKysl aMuHOB. M3roToBiaeHne Moaenu MOJIEKYIbl NINIIUHA.



Ilpakmuueckan paboma.Vinentuduxaiuss OpraHnIeCKUX COCTUHCHHI.

Tema 4. Oprannyeckast XuMHA M 001eCTBO

Bbuorexnonorus.Ilepuonsl e€ pazpurusa. Tpu HampaBieHHs OMOTEXHOJIOTMM: TI€HHas (WM TIeHETHYecKas) WH)KEHEpHs; KIETOUHas WH)KEHEepus;
Ouonornueckas nmxenepus. [ enernueckn moguduuupoBanusie opranusmsl (I'MO) u Tpancrennas npoaykius. Kinonuposanue. IMMoOHIN30BaHHBIC
(GepMeHTHI U UX IPUMEHEHHUE.

Ioaumepsi. Knaccudukarys nomumepos.VICKycCTBEHHBIE TOIMMEPHI: LEILTYIONU/I, alleTaTHBIN MIENK, BUCKO3a, HeJI0(haH.

Cunrernueckue noaumepsbl.Ilonnmepusanus u MOJTMKOHAEHCAIMS, KaK CIOCOObI NoiaydeHus nonumepoB. CuHTeTndeckue kaydyku. [lomuctupon,
Te(JIOH U OIMBUHWIXJIOPU, KaK IpeACcTaBUTeNN miactMacc. CHHTETHYECKUE BOJIOKHA: KAallPOH, HAIJIOH, KEBIIap, JIaBCaH.

Hemoncmpayuu. Konnexuny KaydyKoB, IUIACTMACC, CHAHTETUYECKHUX BOJIOKOH M M3JeIUi U3 HUX. DepMEHTaTUBHOE PA3JIOKEHUE NIEPOKCHIA BOLOPOIA
C NOMOILIBIO KaTajla3bl CBEXKEHATEPTHIX MOPKOBHU MJIM KapTOQes.

Jlabopamopnuie onvimvr.O3HaKOMIIEHUE C KOJUIEKIUSAMU Kay4yKOB, IUIACTMACC U BOJIOKOH.

Ilpakmuueckas padoma.Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

Coaep:xanue kypca. 11 kiaace.
Tema 1. Crpoenue BemecTB
OcHoBHbIE cBe/leHUs1 0 cTpoeHnu aroma.CTpoeHHe aroMa: COCTaB slpa (HyKJIOHBI) M dJeKTpoHHas obonouka. [lonstue 06 uzoronax. [lonstue o
XUMHYECKOM JJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsA0M sIpa.
[Hepuonnyeckas cucrema xummuuyeckux iemMenToB /. M. MenneineeBa B cBere cBeTe Y4eHUs 0 CTPOeHHH aToMa. DU3NYECKUN CMBICI IPUHATOMN B
tabnuue [I. V1. MenaeneeBa CUMBOJIMKU: MOPSAKOBOTO HOMEpA JIEMEHTa, HOMepa Mepuoja U HoMepa Tpymibl. [IoHATHE O BaJIEHTHBIX AJIEKTPOHAX.
OTo0pakeHre CTPOCHUS AIEKTPOHHBIX 000I0UEK aTOMOB XUMUYECKUX JIEMEHTOB C MIOMOIIBIO AIIEKTPOHHBIX U 3JIEKTPOHHO-TpadudecKux Gpopmyi.
OOBbsicHeHHEe 3aKOHOMEPHOCTEH M3MEHEHHs] CBOMCTB 2JIEMEHTOB B MEPHOAAX U TIPYIIAX NEPUOINYECKONH CUCTEMBI, KaK CIIEACTBHE HX 3JIEKTPOHHOIO
CTPOEHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUYECKHUX IIEMEHTOB.
CpaBHenue Ilepuoauyeckoro 3akoHa M Te€OPHMM XHMHYECKOI0 CTPOoeHUs] HA (puaocodckoil ocHOBe: NMPeaNOChUIKUM OTKpbITUs [lepuoanueckoro
3aKOHA ¥ TE€OPUU XUMHUYECKOTO CTPOEHUS OPraHUYECKHUX COCAWHEHHUH; POJIb JIMYHOCTH B UCTOPUU XMMHH; 3HAUCHUE NPAKTUKHA B CTAHOBICHHUHU U
Pa3BUTHH XUMUYECKUX TEOPHIA.
Honnas xumMnueckasi CBSi3b 1 MOHHbIE KPUCTAJLINYEeCKUe peméTku.KaTHOHBI U aHWOHBI: UX 3apsAIbl M KIAacCU(UKAIUS 110 COCTaBy Ha MPOCTHIE U
cinoxuble. [IpencraBurenu. Ilonstue 006 HOHHOM XuMMHYeckoM cBA3M. MoOHHas Kpucrtamiumdeckas peméTka M (U3MYecKHe CBOWCTBAa BELIECTB,
00yCIOBIIEHHBIE ITHM CTPOCHUEM.
KoBanenTHast XuMu4YecKasi CBfI3b. ATOMHbIE UM  MOJIEKYJSIDHbIE KpHUCTAaLUIMYeckue peméTku.lloHsTneo KOBaJEHTHOM  CBS3H.
DIEeKTPOOTPHUIIATEIHLHOCTD, HETIONSIPHAS U TOJSpHAs KOBaJleHTHBIE CBsI3U. KpaTHOCTh KOBaJEHTHOHM CBS3U. MexaHU3Mbl 00pa30BaHMs KOBAJIEHTHBIX
CBsI3€i: OOMEHHBIN M JJOHOPHO- aKIeNTOPHBIN. [1oIIpHOCTS MONEKYITBI, KaK CIEACTBUE MOISIPHOCTH CBSI3W U TEOMETPUU MOJEKY/bl. KpucTtammnueckue
PEIMIETKH C ATHM TUIIOM CBSI3H: MOJIEKYIIpHBIC U aTOMHbIe. DU3MUECKHe CBOMCTBA BEUIECTB, O0YCIOBICHHBIEC THIIOM KPHUCTATUTMUECKHUX PEHIETOK.
Mertauimnyeckasi cBsi3b.lloHsATHE OMETa/NIMYECKON CBSI3U M METAUIMYECKUX KPHUCTAJUIMYECKHX pemeTkax. PU3M4YecKue CBOWCTBA METAJLUIOB Ha
OCHOBE HX KPHCTAJUIMYECKOTO CTpoeHus. [[puMeHeHne MeTaioB Ha OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE CILIABBI.



Bonopoanas xumu4eckas cBsi3b.MeXMONIEKyIIpHAs U BHYTPUMOJICKYIIAPHAs BOIOPOIHBIEC CBS3U. 3HAYEHNE MEXMOJICKYIISPHBIX BOIOPOIHBIX CBA3CH
B IIPUPOJIE U JKNU3HU YEIIOBEKA.

ITosmmepsl.Ilonydyenne noaMMEpoB PEAKLUAMHU IOJMMEPU3ALMKA W IOJUKOHJEHCAUUM. BakHellne NnpeAcTaBUTENd IUIACTMACC M BOJOKOH, MX
II0JIy4YEHUE, CBOMCTBA U TpuMeHeHMe. [IoHsATHE 0 HEOpraHMYECKUX MOJIMMEPAX U UX IPEICTaBUTEIN.

JMucnepcuble cucrembl.llondarue onucnepcHoi (ase W AUCHEPCUOHHOW cpene. ArperarHoe COCTOSHHE pa3Mep 4YacTHll (a3bl, KaKk OCHOBa JUIs
KJ1acCU(UKAIUN JAUCTIEPCHBIX CHCTEM. OMYIBCUH, CYCIICH3HH, ad3PO30JH — TPYIMIBI TPYOOAMCIIEPCHBIX CUCTEM, UX MPEACTAaBUTEIH. 307U U TeIH —
IpYIIIBI TOHKOAUCIIEPCHBIX CUCTEM, UX IIpencTaBuTend. [TonsaTre o cuHepesuce u Koaryssinuu.

Hemoncmpayuu Jleprnoandeckoil cucrembl XxuMuueckux snementoB JI. M. MenneneeBa B pa3nuunbix Gopmax. Moaenb MOHHOM KpHCTaLTUYECKON
pEeIETKM Ha IpUMEpEe XJIOpHJAa Harpusa. MHHeEpalbl C 3TUM TUIOM KPHUCTAUIMYECKOM PEIETKOM: KaJIbLUUT, TaJuT. Mojenn MONeKyIsIpHOU
KPUCTAJUINYECKON PEIETKY Ha IPUMEPE «CYXOTo JIbAa» WM MO/la U aTOMHON KPUCTAJUIMYECKON PelETKY Ha IpUMepe anmasa, rpadura uiM Kapla.
Mogens MonsipHOro 00béma raza. Moneian KpUCTAIIIMYECKUX PelIETOK HEKOTOPhIX MeTauloB. Komiekun o0pa3oB pa3inyHbIX AUCIIEPCHBIX CUCTEM.
CuHepe3uc U Koarymsuusi.

Jlabopamopnvie onvimpl KOHCTpYyUpOBaHUE MOJIETH METAIMYECKON XUMHUYECKOW cBs3u. [loiydeHue KOIOMIHOTO pacTBOpa KypHHOTO Oerka,
UCCJIEJOBAHUE €r0 CBOMCTB C IIOMOINBIO JIa3€pHOM YKAa3KM M IPOBENEHHUE €ro JeHarypauuu. llomydeHuwe sMyIbCHM pPacTUTENIBHOIO Macia u
HabroneHue 3a e€ paccioeHneM. [lomydenne cycreH3uu «M3BECTKOBOTO MOJIOKa» 1 HAOIIIOICHHUE 32 €€ CeMMEHTAIHEH.

Tema 2. XumMuyeckne peakiun

Kaaccudukanmusa XuMu4yecKuX peakuuid.AjUIOTpOnu3alvs M HW30MEpU3allvs, Kakpeakuuu Oe3 M3MEHEHHUsl COCTaBa BELIECTB. AJUIOTponus U eé
npuunHbl. Knaccugukanus peakuuil 1Mo pasjMyHbIM OCHOBAaHMSAM: IO YHMCIY M COCTaBy PEareHTOB M IPOIYKTOB, IO (a3ze, MO HCHOIb30BAHUIO
KaTaau3aropa win GepMenTa, 1o TerioBoMy dhdekty. TepMoxuMrudecKkre ypaBHeHHS PEaKIIHi.

Cxopoctb xuMH4YeCKUX peaknuii.akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMUYECKUX PEAKLUI: IPUPOZIa pearupyroIIuX BEIIECTB, TEMIIEpATypa,
IUIOUIa/Ib UX CONPUKOCHOBEHUS PEarupyrolMX BEIIEeCTB, UX KOHIIEHTpalMs, MPUCYTCTBUE Karaiuzaropa. llonarue o karamuze. depMeHTHI, Kak
Ouosornyeckue Karaau3aropsl. THruOUTOPHI, Kak «aHTOHUMBD) KaTaau3aToOpOB U UX 3HaUYEHUE.

XumMu4Yeckoe paBHOBecHe U cnoco0bl ero cmemenus.Knaccupukanus XUMHUECKMX peakUUil 1Mo Npu3HaKy uX HampasieHus. Ilonstue o0
00paTUMBIX PeaKIMAX U XUuMHuecKoM paBHoBecuu. [Ipunnun Jle-Illatense u crnocoObl cMeleHnss XUMUYeckoro paBHoBecus. OOImas XxapakTepuCTHKa
peakuuii CMHTE30B aMMHuaka 1 okcuja cepbl(V1) u paccMoTpeHue ycinoBuii CMEIIEHNs UX paBHOBECHS Ha MPOU3BOJICTBE.

I'mapoaun3.O6patuMblii 1 HeoOpaTUMBbIM THAPOIU3bL. [Uaponu3 coselt u ero TUNbl. [ MAPOIN3 OpPraHUYECKUX COCIMHEHUN B )KMBBIX OPraHU3MOB, KaK
ocHOBa oOMeHa BeliecTB. [ToHsTHE 00 SHEpreTHUecKOM 0OMEHE B KJIETKE U POJIU THAPOJIN3a B HEM.

OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIE peakunu.CTeneHb OKUCIeHNs U e€ olpeeneHne no (GopmyiaM OpraHMYeCKUX U HEOPraHMYECKUX BEIECTB.
DJeMeHThl M BEIeCTBA, KaK OKUCIMTENM M BoccTaHOBUTENU. [loHsATHE O mporeccax OKuciaeHHs U BoccTaHoBieHUs. CocTaBleHHE ypaBHEHUM
XMMHUYECKHX pPeaKliii Ha OCHOBE JIEKTPOHHOIO OanaHca.

DJIEKTPOJIM3 PACIJIABOB H PACTBOPOB JJIEKTPOJMTOB.XapaKTEPUCTUKA 3JIEKTPOJIN3a, KAaK OKHCIHUTEIbHO-BOCCTAHOBHUTEIHHOIO Ipoliecca.
OCOo0EeHHOCTH 3MEKTPOIIN3a, MPOTEKAIOIIEr0 B paCTBOPAX AMEKTPonuToB. [IpakTuyeckoe mprMEHEHHE MIEKTPOIN3a: MOTydeHHE TaJoreHoB, BOJOPO/a,
KHCIIOpO/Ia, IIEJIOYHBIX METAJJIOB U LIeJIoYel, a TakyKe aFOMUHUS AJIEKTPOJIM30M PACIJIaBOB M PAaCTBOPOB COENMHEHUHN 3THUX 31eMeHTOB. [loHsTHE O
rajbBaHOIUIACTHKE, TAJIbBAHOCTETUH, paQUHUPOBAHUH [[BETHBIX METAJUIOB.



Jemoncmpayuu. PacTBOpeHHE CEpHON KHUCIOTHl M1 aMMHAYHOW CEMUTPHI M (UKCAIMs TETUIOBBIX SIBJICHHM IJIsi 3THX IMPOIECCOB. BiammoneicTBus
PacTBOPOB COJISTHOM, CEPHOM M YKCYCHOW KHUCIJIOT OJMHAKOBOM KOHIIEHTpAI[MU C OJMHAKOBBIMHM KyCOUYKaMu (TpaHyjaMHu) IIMHKAa U B3aUMOJICHCTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHusl, lIMHKA, JKeJie3a) ¢ paCTBOPOM COJISHOM KHCIIOTHI, KaK MPUMEP 3aBUCUMOCTU CKOPOCTH XUMHUYECKUX
peakiuii oT MPHUPOJBI BEUIECTB. B3anmoaelcTBUE pacTBOPOB THOCYIb(ara HATPUS KOHIEHTPALMU U TEMIIEPAaTypbl C PACTBOPOM CEPHOM KHCIOTHI.
MogenupoBaHue «KHISIIEro cios». Vcnonp30BaHUME HEOPraHMYECKUX KaTajau3aTopoB (Cojeil jkerne3a, MOAMJa Kajus) U MPUPOIHBIX OOBEKTOB,
COZIepIKaIlMX KaTanasy (CbIpoe MsCO, KapTodelb) /Uil pa3IokKeHUs MepoKCHaa Boaopona. B3auMoneicTBue HUHKA C COJISIHOM KUCIOTOM HUTPAToOM
cepebpa, Kak IpUMEpbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakiuii 1 peakiuu oomeHa. KonctpyupoBanue mozenu annekrponusépa. Bugeodparment
C MPOMBIIIJIEHHONW YCTAaHOBKHU ISl TOJIY4E€HHUS aJTIOMUHUS.

Jlabopamopnsie onvimer Vnmoctpauus mnpaBwia beproiie Ha NpakTUKe — TMPOBEACHUE peakuuid ¢ oOpa3oBaHMEM OCajaKa, Ta3a U BOJbL
['eTeporenHslil KaTaiu3 Ha IPUMEPE PA3NIOKEHUS IEPOKCUAA BOJOPOIA B IPUCYTCTBUM AUOKCHAA MapraHia. CMellleHne paBHOBECUSI B CUCTEME Fe** +
3CNS <> Fe(CNS)s. McnpiTaHHe HHIMKATOPAMH CPEJIbl PACTBOPOB COJICH pa3aHUHBIX THITOB. OKHCIUTEIHHO-BOCCTAHOBUTEIbHAS PEAKIINS U PEAKIIUS
oOMeHa Ha IpuMepe B3auMoeicTBUs pacTBOpoB cynbdara meau(ll) ¢ xene3om u pacTBOPOM IIETOUH.

Ilpakmuueckaa padoma.Penienne 3KCIepUMEHTAIBHBIX 3a/1a4 110 TeMe «XHUMHUYECKask PeaKus».

Tema 3. BemecrBa ¥ X CBOMCTBA

Metaibl. u3nyueckue CBONCTBA METAIUIOB, KaK (DYHKIUS UX CTpOeHHs. [lenieHre MeTaaioB Ha TPYIIBI B TEXHUKE M XUMHUH. XUMHUYECKHAE CBOWCTBA
METAJIOB U MEKTPOXUMUYECKUH psl HanpspkeHuid. [ToHsTre 0 MeTamioTepMun (AIFOMUHOTEPMHUH, MATHUETEPMUH U . ).

HemeraJuibl. Baaropoansie rasel.Hemeramisl kak okucnurenu. Hemeramisl kak BoccTaHoBHUTeNU. Pan anexrpoorpunarenbHoCcTH. MHEpTHBIE Mn
OIaropoIHbIC ra3bl.

Kucnorsl Heopranmyeckue u opraHuveckue.Kuciorsl ¢ TOUKM 3peHUS aTOMHO-MOJIEKYJISIPHOrO YydeHMs. KHCIOTBI C TOYKM 3pEHHUS TEOpHUH
AIIEKTPOIUTHYECKOM ucconnanuu. KucioTsl ¢ TOUKH 3peHus MpoTOHHOM Teopuu. OO1me xuMudeckue cBorcTBa KucioT. Kinaccudukanust KUCIOT.
OcHoBaHMsl HeopraHn4yeckne U opranumveckue.OCHOBaHUS C TOYKU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO ydeHus. OCHOBaHMSI C TOUKH 3PEHHSI TEOPHH
ANMEKTPOJINTHUECKON aucconnanui. OCHOBaHUS C TOYKM 3peHUs NPOTOHHOM Teopuu. Kiaccuduxauus ocHOBaHMM. XUMHUECKHE CBOWCTBA
OpPraHMYECKUX U HEOPraHUYECKUX OCHOBAHMM.

AMdoTepHble COeUHEHMs] HeOpraHuveckue W opraHmvyeckue Heopranmueckue am@oTepHbIE COEIMHEHMS: OKCHUABI M TUAPOKCHIBI, — HX
CBOICTBa U Mody4YeHHe. AM(pOTepHble OpraHM4YeCKHEe COeAMHEHNS Ha IpUMepe aMUHOKUCIIOT. [lenTuasl U mentuHas CBs3b.

Couun.Knaccudukanus coneit. XKéctkocTh Bozbl U ciocoObl e€ ycTpaHneHus. Ilepexon kapOoHara B rujpokapOoHar u odparHo. O0imue XuMu4ecKue
CBOMCTBA COJIEH.

Hemoncmpayuu. Konnexkuus metamnoB. Komnexkuns HeMeramioB. B3anMonelicTBHE KOHLIEHTPUPOBAaHHOM a30THOW KHCIOTHI C Menplo. Bemblnika
TEpMUTHOM cmecu. Bcemblmika 4€pHOro mopoxa. BbITeCHEHHME TrajJOr€éHOB W3 HMX pacTBOPOB JIPYrMMH TaJloreHamMHu. B3aumoneicTBHE IapoB
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KMCIIOTHI M aMMHUaka («abiM 0e3 orHs»). [lonyueHne aMMuaka U u3ydyeHHe ero CBOMCTB. Pa3znuunble ciyuan
B3aUMOJICHCTBUS PACTBOPOB COJIEH aTtOMUHUS CO MENOUbI0. [lomyyenune kE€CTKOM BOJIBI M yCTpaHEHUE €€ KECTKOCTH.

Jlabopamopnwie onvimei.llonydeHne HepaCTBOPUMOIO THUAPOKCHAA M €ro B3aUMOJEHCTBUE C KHUCIOTOW. MccienoBaHue KOHLEHTPUPOBAHHBIX
PacTBOPOB COJSIHOW M YKCYCHOM KHCIIOT KareJdbHbIM METOJOM IpH UX paz0OaBieHuu Bofou. [lomyuenue ampoTepHOro rufjpokcuaa U U3y4yeHHe ero
cBoiicTB. [IpoBefieHNE KaUECTBEHHBIX pEAKLUi 10 ONPEAEIEHUIO COCTaBa COMIH.

Ilpaxmuueckana padoma.Penienne >KcriepuMEHTANBHBIX 3a/1a4 10 TeMe «BelecTBa 1 uX CBOMCTBaY.



Tema 4. XuMusi u coBpeMeHHOe 00111eCTBO

IIpousBoacTBOo aMmMuaka u Meranosaa.llonsaTue o XUMHUYECKON TEXHOIOTHU. XUMUYECKHE PEaKLMU B MPOU3BOJICTBE aMMHUaKa U MeraHona. O0mias
KJ1accu()UKAMOHHAs XapaKTePUCTUKA PEaKLUi CUHTe3a B NPOU3BOJICTBE 3TUX NMPOAYKTOB. HayuHble MpUHLMIBI, JIeXkKallie B OCHOBE MPOU3BOACTBA
ammuaka 1 MeraHosia.CpaBHEHUE 3TUX IIPOU3BOJICTB.

XuMHnyeckasi TPAMOTHOCTh KAaK KOMIIOHEHT 00uIeil KyJbTypbl 4YesioBeKa.MapKupoBKa YIAKOBOYHBIX MAaTe€pHaJIOB, HIEKTPOHUKH U OBITOBOH
TEXHHMKH, SKOJIOTUYHOI0 TOBApa, IPOAYKTOB MUTAHUs, ITUKETOK I10 YXOAY 3a OJEKI0M.
Jemoncmpayuu. Mojenb NPOMBIIUIEHHONW YCTAaHOBKM IOJYYEHUs CEpHOW KUCIOThl. Mozenb KOJOHHBI CHHTE3a aMMMaka. BunpeodparmeHTs u
CJIaliJIbl O CTENIEHU 3KOJIOTMUYECKONW YMCTOTHI TOBapa.
Jlabopamopnusie onvimol. VI3yueHne MapKUpOBOK Pa3IMYHbIX BUIOB IPOMBIIUIEHHBIX U IPOIOBOJILCTBEHHBIX TOBAPOB.

2. Ilnanupyemble pe3y/ibTaThl H3y4YeHHUs YU4eOHOI0 peaMera

10 kanacce

Y4YeHUK HAYy4YuTCH:

— packpeIBaTh Ha IpUMeEpax poJib XUMUU B (POPMUPOBAHUM COBPEMEHHOIN HAYYHON KapTUHBI MUPA U B IPAKTUYECKOM J1€ATEIbHOCTH YEI0BEKa;

— JIEMOHCTPUPOBATh HA MPUMEPaX B3aUMOCBSI3b MEX1Y XUMHEH U IPYTUMHU €CTECTBEHHbIMU HayKaMUu;

— packpeIBaTh Ha IpUMeEpax MOJIOKEHUS TEOpUU XUMudeckoro crpoenus A.M. Bytieposa;

— noHUMath pusndeckuit cMmpica [leproauueckoro 3akona /I.M1. MenaeneeBa u Ha ero OCHOBE OOBSICHATh 3aBUCUMOCTh CBOMCTB
XUMHUYECKHUXAIJIEMEHTOB HOOPa30BaHHbBIX UMH BEILECTB OT AIEKTPOHHOI'O CTPOEHUS aTOMOB;

— 00BSACHATH MPUUUHBI MHOTO00pa3us BEIIECTB HA OCHOBE OOLIMX MPEACTABICHUN 00 X COCTaBE U CTPOCHUH;

— MPUMEHATH MPABUIIa CHCTEMATHIECKON MEXTyHApOIHOW HOMEHKJIATYPBI KaK CPECTBA PA3IMYCHUS M UICHTU(UKAIIMH BEIIECTB 110 UX COCTAaBYH
CTPOEHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYPHbIE (POPMYJIbI OPraHUYECKHX BEUIECTB KaK HOCUTENEH HHPOPMAIMN O CTPOEHUH BELIECTBA, ErOCBONCTBAX U
IIPUHAJUIEKHOCTH K OIIPEJEIIEHHOMY KJIaCCy COEINHEHUM;

— XapaKTepHU30BaTh OPraHMYECKHUE BELIECTBA [10 COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHABIMBATh IPUUMHHO-CIIE/ICTBEHHBIE CBA3H MEKIYJaHHBIMU
XapaKTepUCTUKAaMH BEILECTBA;

— INPUBOAUTH MPUMEPHl XUMUYECKHUX PEAKIINM, paCKPHIBAIOIUX XapaKTepHbIE CBOMCTBA TUITMYHBIX MPEACTABUTEIEH KJIaCCOB OPTraHUYECKUXBEILIECTB C
LEJIBbI0 UX UACHTU(DHUKAIMU U 00bICHEHHUS 001aCTH IPUMEHEHUS;

— MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEaKIIUi Ha OCHOBE 3HAHHM O TUIIaX XUMUYECKOW CBS3U B MOJIEKYJIaX PEareHTOB U
UXPEaKIIMOHHON CIIOCOOHOCTH;

— UCIIO0JIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XUMHUYECKUX CBOMCTBAX BEILLIECTB /JIsl O€30M1aCHOT0 NPUMEHEHUS B IPAKTUUECKOM JIeATENbHOCTH ;

— MPUBOJUTH MIPUMEPHI MPAKTHYECKOTO UCTIOIB30BAHUS MPOYKTOB MEepepadbOTKU HEPTU M MPUPOTHOTO Ta3a, BBICOKOMOJIEKYISPHBIX
COEMHEHUH(ITOIUATUIIEHA, CHHTETUYECKOT0 Kay4yyKa, alleTaTHOI'O BOJIOKHA);

— MPOBOJUTH OIBITHI IO PACIIO3HABAHUIO OPTaHUYECKUX BELIECTB: MIIMIEPHUHA, YKCYCHON KHUCIIOThI, HENPEIEIbHBIX JKUPOB, ITIIOKO3bI, Kpaxmala,
OEJIKOB,

B COCTaB€ MUUIEBBIX MPOAYKTOB U KOCMETUYECKUX CPENICTB;

— BJIQJIETh MpaBUIaMH U TpHeMaMu 0e30IacHON paboThl ¢ XUMHUYECKMMHU BELIECTBAMHU, U J1a00paTOPHBIM 000PYIOBAHUEM;



— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMN U CMEIICHUSI XUMUYECKOT'0 PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C LEIbIO
OIpElIETICHUS ONTUMAIBHBIX YCIOBUM ITPOTEKAHUS XMMUYECKUX IIPOLIECCOB;

— IPUBOJUTH MPUMEPBI TUAPOIN3A COJIEW B IOBCEHEBHOM KU3HU YEJIOBEKA,

— IPUBOJMTH IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI B IPUPOJIE, IIPOU3BOACTBEHHBIX MIPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;
— MPOBOJIUTH PACUYETHl HA HAXOXKJCHHE MOJIEKYISIPHON (DOPMYJIIBI YTIIEBOAOPO/A 110 IPOAYKTaM CTOPAHMS U MO €r0 OTHOCUTENIBHOMN MIIOTHOCTH U
MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOIAIIUX B €TI0 COCTAB;

— BJIaJIETh MpaBUiIaMH 0€30MacHOTO OOpaIIeHHsI C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU, CPECTBAMU OBITOBON XUMUU;

— OCYIIECTBJIATH MOUCK XMMUYECKON MH(OpMAINK 10 HA3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM ()OPMYJIaM BEIIECTB;

— KPUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH XMMHUECKYIO HH(OPMALIHIO, COJIEPKALIYIOCS B COOOIIEHUSIX CPEICTB MACCOBOU MH(pOpMaLnHy,
pecypcax nTepHeTa, HAy4HO-TIOMYJISAPHBIX CTAThIX C TOYKU 3PEHUS €CTECTBEHHOHAYUYHOI KOPPEKTHOCTH B IEJIAX BBISBICHUS OIIUOOYHBIX
CyXJcHHIA U (HOPMUPOBAHHS COOCTBEHHOH IMO3HIINN;

— MPEJCTABIATH MYyTU PelIeHUs T100aIbHBIX MPOOJIEM, CTOSIINX Mepe] YeTOBEYECTBOM: HKOJIOTHUECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMUU B
pELIEHNH ATUX IPOOIIEM.

Y4eHHK MOJy4YUT BO3MOKHOCTh HAYYHTHCH:

— WUIIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHUE U 3BOJIIOLMIO OPraHUYECKON XMMHUM KaK HAYKH HA Pa3JIMYHbIX HCTOPUYECKU X dTAlax €€ Pa3BUTHS;

— UCTIOJIB30BaTh METO/IbI HAYYHOT'O TO3HAHUS MPU BBIMOJIHEHUN MTPOEKTOB U Y4eOHO-HCCIEA0BATENbCKUX 3a/1a4 110 U3YUEHHUIO CBOICTB, CIIOCOOOB
ITOJIyYEHUS U PACTIO3HABAHUSI OPIAaHMYECKUX BEILECTB;

— OOBSCHATH PUPOAY U CIIOCOOBI 00pa30BaHUsl XMMHUYECKOM CBSI3U: KOBAJICHTHOM (TOJISPHOM, HETIOISPHOI), HOHHOM, METAIITNYEeCKOM, BOJIOPOTHON —
C LIEJIBIO ONPEEICHUS XMMUYECKON aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBATh FT€HETHUECKYIO CBS3b MEXKIY KIIACCAMH OPraHUYECKUX BEUIECTB JIJIsl 00OCHOBAHUS MPUHIUIHAIBHON BO3MOKHOCTH MOJIYUEHUS
OpPraHNYEeCKHUX COCIMHEHMM 3aJaHHOTO COCTaBa U CTPOCHUS;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXY (pakTamul U Teopuel, MPUIMHOMN U CIeICTBUEM IIPH aHAIH3e MPOOIEMHBIX CUTYalMi 1 000CHOBAHUU
MIPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMUYECKUX 3HAHU.

11 kaace
BbInyCKHUK Hay4HuTCH:
- IOHUMAaTh XUMHUYECKYIO KAPTUHY MHPA KaK COCTABHYIO YaCTh LIEJIOCTHOM HAYYHOU KapTHUHBI MUPA;
- PacKpBIBaTh POJIb XMMUU U XMMHUYECKOTO IIPOU3BOJICTBA KAaK IPOM3BOAUTEIILHON CHIIBI COBPEMEHHOTO OOIIECTBA;
- (hopmynrpoBaTh 3HAUEHUE XUMHUH U €€ TOCTHKEHUH JJIs1 IOBCETHEBHOM KU3HU YEJIOBEKA;
-yCTaHAaBJIMBATh B3aMMOCBS3b MEXKY XUMHUEN U IPYTUMH €CTECTBEHHBIMY HAYKaMU;
- (opMyIHpOBaTH OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OpraHMUYecKux coeAnHeHuid A. M. byTnepoBa u mimocTprupoBaTh UX
IIpUMEpaMU U3 OPraHUYECKON U HEOPraHUYECKOU XUMUU;
-apryMEHTHUPOBATh YHUBEPCAJIbHBIN XapaKTep XMMUYECKUX TIOHITHH, 3aKOHOB ¥ TEOPUH JUIsI OPTAHUYECKOW U HEOPTaHUYECKOW XUMUU;
- hopmynupoBats [lepuonndecknii 3akon /1. . MeneneeBa u 3akOHOMEPHOCTH U3MEHEHUI B CTPOCHUU M CBOMCTBAX XUMHUYECKUX AJIEMEHTOB
1 o0pa30oBaHHBIX MU BellecTB Ha ocHOBe [lepuoanueckoii cucreMsl kak rpaduyeckoro otodpaxkenus [lepuoanueckoro 3akoHa;



- XapaKTEepU30BaTh S- U P-3JIEMEHTHI, & TAKXKE JKeJe30 Mo ux nosioxkenuto B [lepuonanueckoit cucreme /1. 1. Menneneena;

- KJIacCU(UIUPOBATH BUIBI XUMHYECKOH CBSI3H U THITHI KPUCTATMYECKUX PEIICTOK, OOBSICHATH MEXaHU3MbBI X 00pa30BaHUS U JOKA3bIBATh
EAVHYIO TIPUPOTY XUMUYECKUX CBsA3EH (KOBAJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOIHON );

-00BSICHITH PUIMHBI MHOTO00pa3us BEUIECTB, UCIIONIB3Ys SBICHUS N30MEPUHU, TOMOJIOTHH, AJUIOTPOITUY;

-K1accu(UIUpoBaTh XUMUUECKHE PEAKIIMU B HEOPraHUYECKOW U OPraHMYECKON XUMUU MO PAa3IMYHBIM OCHOBAHUSM U YCTaHABJIUBATh
crenu(UKy TUIIOB PEaKIMid OT 00IIEro 4Yepe3 0COOCHHOE K SAMHUYHOMY;

-XapaKTepU30BaTh I'MIPOIN3 KaK crielu(GuyHbIi 0OMEHHBIH MPOLIECC U PACKPBIBATH €r0 POJib B )KUBOM U HEKUBOUM MPUPO/IE;
-XapaKTEPU30BaATh AMEKTPOIIN3 KaK CHCIH(PUIHBIA OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MPOIECC M €r0 MPAKTUIECKOE 3HAYCHHCE;
-XapaKTepU30BaTh KOPPO3UIO METAIJIOB KaK OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIIECcC U MpeiaraTb ClIoCOObI 3allIUThI OT HEE;

- KJ1accu(UUMPOBATh HEOPTAHUYECKHE U OPTaHUYECKUE BEIECTBA;

- XapaKTepU30BaTh OOIIME XUMUUECKIE CBOMCTBA BAXKHEHIITMX KJIIACCOB HEOPTAHMUECKUX U OPTaHUYECKUX COCAMHEHHH B TUIAHE OT OOIIEro
yepes 0COOEHHOE K eMHIYHOMY;

- HCITOJIB30BATh 3HAKOBYIO CUCTEMY XHMMHUYECKOTO S3bIKa JJIT OTOOPAKEHUS COCTaBa (XUMUYIECKUE POPMYITBI) M CBOMCTB (XUMUYIECKUE
yYpaBHEHUs) BEIIECTB;

-HCII0JTh30BATh MPABUJIA U HOPMbI MEKIYHAPOIHOW HOMEHKIIATYPHI JIJIsl HA3BaHUH BEIIECTB 1O GopMysiaM u, HA000OPOT, JUTSl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYIT COETUHEHHH 10 UX HA3BAHUSIM;

-3HaTh TPUBUAJIBHBIC HA3BAHUS BAXKHEHIINX B OBITOBOM OTHOIICHUH HEOPTAHUUECKUX U OPTaHUYECKUX BEIECTB;

—-XapaKTepu30BaTh CBOMCTBA, MOTyUYECHUE U IPUMEHEHHE BAKHEHIIINX MPECTaBUTENEH KI1aCCOB OPraHMYECKUX COSAMHEHUN (AJIKaHOB,
QJIIKCHOB, AJIKUHOB, aJIKaJIMCHOB, ApOMATHUECKUX YTIIEBOAOPOIOB, CIIUPTOB, ()EHOJIOB, abJACTHUIOB, IPEICIBHBIX OJHOOCHOBHBIX KAPOOHOBBIX
KHCIIOT, CJIOKHBIX 3(DUPOB U KUPOB, YIIIEBOJAOB, aMUHOB, aMUHOKHUCIIOT);

-yCTaHaBJIUBAaTh 3aBUCUMOCTh SKOHOMHKH CTPAHBI OT IOOBIYHU, TPAHCTIOPTHUPOBKH U MEPEPAOOTKHU YIII€BOIOPOTHOTO ChIPhs (HEDTH U
MIPUPOJHOTO Ta3a);

- SKCIIEPUMEHTAIHHO MOATBEPKIATh COCTAB U CBOMCTBA BAKHEUIITUX MPEICTABUTENEH N3YUCHHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIECTB ¢ COOIOICHNEM MPABUI TEXHUKH 0€30MacCHOCTHU I pabOThl C XUMUYECKUMH BEIIECTBAMU U 1A0OPaTOPHBIM 000PYIOBAHHUEM;

- XapaKTepU30BaTh CKOPOCTh XUMUYECKOM PEAKIIUU U €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB;

- XapaKTepu30BaTh XUMUYECKOE PABHOBECHE U €TI0 CMEIIIEHNE B 3aBUCUMOCTH OT Pa3NIUYHbIX (DaKTOPOB;

-IIPOU3BOIUTH PACUYETHI 110 XUMHUYECKUM (HOpPMYJIaM U YPaBHEHHUSM HAa OCHOBE KOJIMUECTBEHHBIX OTHOIICHUN MEXIAY YUaCTHUKAMU XUMUYECKUX
peaxkuumii;

- cOOJII01aTh MpaBUiIa KOJIOTMUYECKON O€30MMaCHOCTH BO B3aMMOOTHOIIIEHUAX C OKpYXKartollel cpeioil mpu o0pallieHuu ¢ XUMHUYECKUMHU
BEILIECTBAMH, MaTepUaIaMU U MPOLIECCAMH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUThCS:

-HCIIOJIH30BaTh METOAbI HAYYHOT'O TTO3HAHUS P BBHIMOJTHEHUH MTPOEKTOB U Y4eOHO MCCIIeI0BATEIbCKUX 3a/1a4 XUMUYECKOW TEMATHKH ;

- MPOTHO3UPOBATHh CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB HA OCHOBE aHAJIOTUH ,— MTPOTHO3UPOBATH
TEYCHHE XUMHUYECKHIX MPOIIECCOB B 3aBUCHMOCTH OT YCJIOBHI UX MPOTEKAHUS U MPEAarath CocoObl YIIPaBICHUS STUMH MPOIIECCAMHU

- YyCTaHABJIMBAThH B3AUMOCBS3H XHUMHUH C IIPEIMETaMU T'YMaHUTAPHOTO IMKIIA (S3BIKOM, TUTEPATYPOi, MUPOBO XY/TI0KECTBEHHOM KYJIBTYpPOH);



-pacKpbhIBaTh POJIb XUMUUYECKUX 3HAHUH B OYyIIeH MPaKTHIECKON IeATeTLHOCTH,;

-pacKphIBaTh POJIb XUMUYECKUX 3HAHUH B (POPMHUPOBAHUY HHIUBUIYaTbHONW 00pa30BaTEeIbHON TPACKTOPHH;

-IIPOTHO3UPOBATH CIOCOOHOCTH HEOPTAHUYECKUX U OPraHMYECKUX BEILECTB MPOSBISATh OKHCIUTEIbHbBIE U/UITU BOCCTAHOBUTENIbHbBIE CBOMCTBA C
YUETOM CTETICHEeH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOINX HX;

-apryMeHTUPOBATh €IMHCTBO MHPA BEIIECTB YCTAHOBICHHUEM I€HETHUECKOM CBSI3U MKy HEOPraHUYECKUMH U OPraHN4YeCKUMHU BEIECTBAMH;
- BIIQJICTh XUMUYECKHUM SI3BIKOM JUIsI 00OTaIIEHUs CIIOBAPHOTO 3aIaca ¥ Pa3BUTHS PEYH;

-XapaKTepU30BaTh CTAHOBJICHUE HAYYHON TEOPUH Ha IpuMepe OTKphITUA [leproanueckoro 3akoHa ¥ TEOPUHU XMMHUECKOTO CTPOCHHUS
OpraHUYECKUX BEILECTB;

-KPUTUYECKU OTHOCHUTHCS K IICEBIOHAYYHON XUMHUYECKON HHPOPMAIIIH, TOTy4aeMOM U3 pa3HbIX HCTOYHUKOB;

- IOHUMATh JI00AIbHBIE TPOOJIEMBI, CTOSIIHE TIEPE]] YSIOBEYECTBOM (IKOJOTHUYECKUE, SHEPTETUIECKUE, ChIPbEBBIC), U MPEIaraTh MyTH UX
pelieHusi, B TOM YKCJIE U C TIOMOIIBI0 XUMUU;

-rpaMOTHO 00pamIaThbes ¢ BEIIECTBAMU B TOBCEIHEBHOMN KHU3HMU;

-0CO3HaBaTh HEOOXOMMOCTH COOJIOICHUS PABIII IKOJIOTHYECKH OE€30I1aCHOTO MOBEICHUS B OKPYKAIOLIEH TPUPOTHON Cpeae;

- IOHUMATh CMBICII U HEOOXOAUMOCTh COOIIOICHUS TPEINUCAaHU, TPearaéMbIX B MHCTPYKIUSAX 110 UCIIOIH30BAHHIO JIEKAPCTB, CPEICTB
OBITOBOW XMMHWH U JP.;

- 00BEKTHBHO OLIEHUBATh MH(OPMALIHIO O BEIIECTBAX U XMMHUECKHUX MpOolleccaX, KpUTHUECKH OTHOCUTHCS K TICEBJAOHAYYHON HH(OpMALINH,
He00pOCOBECTHOM peKJiaMe, KacaroIIecsl UCIIOJIb30BAHUS PA3IUYHBIX BEIIECTB.

-0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUH /ISl IPAKTHUUECKOH 1eATeTbHOCTH YeIOBeKa.

3. TemaTu4eckoe NJIAHUPOBAHUE
Temarunueckoe nianupoBanue kypca 10 knacca(l 4 B Hegento, Bcero 35 4)

Ne HazBanue pa3nenos u Coneprxanue ypoka/ XapakTepHucTUKa OCHOBHBIX BUJIOB JleSITENbHOCTD YUUTENS C
i\ TEM YpPOKOB [Tepeuens obopynoBanus «Touku pocta» JESTEIbHOCTU 00y4aromuxcs (Ha ypoBHE yueToM paboueit
y4eOHBIX IeHCTBHI) IpOrpaMMbl BOCIUTAHUS

Tema 1. IIpeamer opranuveckoid xumun. Teopusi crpoenuns oprannyeckux coequnennii A. M. Bytieposa (3 )

1.

IIpenmer Oprannyeckue BelecTBa: MPUPOIHEIE, XapakTepu3oBaTb 0COOEHHOCTH COCTaBa | * YCTAHOBJICHHE
OpPraHMYECKOM XUMHH. | UCKYCCTBEHHbIE U CUHTeTHYecKre. OCOOEHHOCTH | U CTPOEHHUS OPraHMUYECKHUX BEIIECTB. JIOBEPUTEIIbHBIX
BBOJHBIN HHCTPYKTaX | COCTaBa M CTPOCHUS OpPraHUYECKUX BELIECTB. KnaccugunupoBars UX Ha OCHOBE OTHOILIEHUI MEXTY
o Th. Buranusm u ero kpax. [Tonstue 06 MIPOUCXOXKACHUS U IEpepabOTKU. YYUTEIEM U €ro
YIJIEBOIOPOIAX. AprymMeHTHpOBaTh HECOCTOSATENBHOCTh YUEHUKaMH,
Jemoncmpayuu. IlnaBnenne, oOyriiMBaHue U BHUTAJIU3Ma. CIIOCOOCTBYIOIITUX
TOpEHHE OpraHMYeCcKHX BemecTs. Moaenn Onpenenars OTINYNTENbHbIE MIO3UTUBHOMY
MOJIEKYJI OPraHUYECKUX COEAMHEHUN Pa3HbIX 0COOEHHOCTH YTIIEBOJOPOJIOB. BOCHPUATHIO YHALTUMUCS
KJIaCCOB (IIIapOCTEp’KHEBBIE U OOBEMHBIE). TpeOOoBaHuUM U MPOCHO

OmnpeneneHne 3J€MEHTHOTO COCTaBa YUUTENS], IPUBJICYEHHUIO UX




opranndeckux coenuHenuid. [loprpersr A. M.
byrnepoa, U. A. bepuennyca, ®@. Bénepa

OcCHOBHBIE TIOJOKECHHUS
TCOPHUU XUMUICCKOTI'O
CTpOeHUs

A. M. bytneposa

OcHOBHBIE TIOJIOKEHHS TEOPUU XUMUYECKOTO
ctpoerust A. M. bytiiepoBa. BaneHTHOCTb.
CrtpykTypHble (POPMYIBI — IOJHBIE U
cokpaniéunsie. [IpocTbie (oquHapHBIC) U KpAaTHBIC
(1BOYiHBIE W TPOWHBIE) CBSA3H. MI30MephI 1
nzomMepusi. Bzaumuoe BiMsiHUE aTOMOB B
MOJIEKYIIE.

Jemoncmpayuu. Iloptpetst A. M. bytieposa, 3.
O®panknanga, O. A. Kekyre.

Jlabopamophwie onvimul. VI3roToBIEHNE MOJIEEN
OpPraHNYECKHUX COCTMHEHUI

Dopmynuposams OCHOBHBIE TTOJIOKEHUS
TEOPUU XUMHUUYECKOTO CTPOEHUS

A. M. bytnepona. Paznuyars NOHATHS
«BAJICHTHOCTH)» U «CTEIEHb OKUCICHUSI.
CocTaBisTh MOJIEKYIISIPHBIC U
CTPYKTYpHBIE ()OPMYJIBL.
KrnaccudunupoBarh KOBaJIEHTHBIE CBS3H
110 KPaTHOCTH.

OOBACHATH SBICHUE U30MEPUU U
B3alMHOE BJIMSIHHE aTOMOB B MOJIEKYIIE

Bxoanas
KOHTPOJIbHasi padora

KonTpons 3HaHuii, yMeHU, HABBIKOB,
MOJIYYEHHBIX IPU U3YYEHHUH JTAHHOMN TeMbl

KonTpons 3HaHui, yMEHU, HABBIKOB,
MOJIYYEHHBIX IPY U3YYEHHUH JTAaHHOU

BHHMaHUS K 00CYXTaeMOi
Ha ypoke nH(popMaluu,
AKTHBH3AIMU UX
II03HABATEIILHON
JESTEeITbHOCTH

* MOOYXJICHHE
IIKOJILHUKOB COOJTIOATh
Ha YpOKe OOLIeTIPHHSTHIE
HOPMBI TTIOBE/ICHUS,
npaBuia OOICHHUS CO
CTapUINMH (YUUTEISIMH) U
CBEPCTHHKAMHU
(oOyuaromumucs),
IIPUHLIMIIBI Y4eOHOM
JTMCUUIUIAHBI U

TEMBI CaMOOpraHu3alNH;
Tema 2. Yi1eBoaOpOAbI U MX NPUPOAHbIE UCTOYHUKH (12 4.)
Anxansl ['omonornyeckuii psii ajkaHoB W ero obmas | OnpeaensaTs NPUHALIEKHOCTD YCTaHOBJICHHE
¢dopmyna. CTpyKTypHas H30MEpHUs YIIEPOIHOHN | COEIUHEHUH K aJIkaHaM Ha OCHOBE JOBEPUTEIBHBIX
nenu. Panukansl. HomeHknarypa — aJIkaHOB. | aHaJIM3a COCTaBa UX MOJIEKYII. OTHOLIECHUHN MEXIY
i XUMUYECKHE  CBOWCTBAa  aJKaHOB: TropeHue, | JlaBarh Ha3BaHMS ajdKaHAM IO YUYUTENEM U €TO
peakuuun 3aMEILeHUs (raloreHMpOBaHUE), | MEXTYHAPOIAHON HOMEHKIIATYpE. YYECHUKAMHU,
peaknus Pa3IoKEHNs METaHa, peaknus | XapaKTepru30BaTh COCTAaB M CBOKWCTBA CHOCOOCTBYIOIINX
JETUIPUPOBAHMS dTaHA. BaXHEWILINX MPEACTABUTENIEH aJIKAaHOB. MIO3UTUBHOMY
Jemoncmpayuu.l'openre ankaHoB u3 pezepByapa | HaOmronarb XuMU4eCcKuil SKCIEPUMEHT C | BOCTIPUATHUIO YYAIIUMHUCS
ra3oBoi 3aKurajgku. OTHOIIEHUE AJIKaHOB K ¢bukcupoBaTh ero pe3ynsrarsl. Pazauuare | TpeboBaHUi 1 IpochO
OpOMHOI BOJIE pacTBOPY I€pMaHraHara Kajusl. MTOHATHUS «TOMOJIOT» U «U30MEP» YUMTEISA, IPUBJICUYCHUIO X
Jlabopamopnuie onvimul. OGHapyXeHue BHUMaHHUA K 00CYyX1aeMOi
IIPOJYKTOB F'OPEHHUsI CBEYN Ha ypoke nHdopmMaiuu,
ATKeHBI Otunel. [omonornyeckuit psaj alKkeHOB. Omnpenenars NpUHAJIEKHOCTh aKTUBU3ALMU UX
Homenxknarypa. CTpykTypHas H30MepHsl. COETMHEHUH K aJIKEHaM Ha OCHOBE ITO3HABATEIbHON
AJIKEHBI IIpoMBINIUIEHHOE MTOJIyYEHUE AJIKEHOB: KPEKMHI U | aHAJIM3a COCTaBa UX MOJIEKYIL. NEeATENbHOCTH;

JIETUIPUPOBAHUE AIKAaHOB. Peakuus
JETUIpaTaIliy dTAHOJA, KaK J1a00paTOpHBIN

I[aBaTI) Ha3BaHUs aJIKCHaM I10
MCX(HYHapOHHOﬁ HOMCHKJIATYPC.

* OOy XKACHHE
IIKOJILHUKOB COOJIIOaTh




croco0 momyyeHus sTuieHa. Peakiun
MPUCOCIUHECHHUS: TUJIpaTallys,
TUIPOTAJIOT€HUPOBAHKE, FaJIOTEHUPOBaHHUE,
nosmmMepusanuu. [Ipasmio MapkoBHUKOBA.
Oxkucnenue ankeHoB.KauecTBeHHbIE peakui HA
HEIpe/IeNIbHbIE YITIEBOIOPO/IBL.
Jlemoncmpayuu.l'openue stuiieHa. KauecTBeHHbIE
peaxiuy Ha IBOMHYIO CBSI3b: 00ECI[BEUNBAHNE
3TUJICHOM PAacTBOPOB IEpMAaHTaHaTa Kajus 1
OpOMHOI BOJIBI.

XapakTepu3oBaTh COCTaB M CBOMCTBA
BAOKHEUIIUX MPEICTABUTEIICH AJIKEHOB.
HaGmronaTh XMMHUYECKHN SKCIIEPUMEHT C
(UKCHPOBATh €TO PE3YIIHETATHI

Pa3znuyare NOHATHUS «TOMOJIOTY U
«A30MEp» JJIs AJIKEHOB

Ankanuensl. Kayayku

Homenknarypa. ConpsikéHHble nuenbl. byraauen-
1,3, wusomnpen. Peakuus JlebeneBa. Peaxnuu
IIPUCOEANHEHHUS aJIKaJInCHOB. Kayuyku:
HaTypaJlbHBIA, CUHTETHYECKHe (OyTaareHOBBIH,
W30NPEHOBBIN). Bynkanuzanus kayuyka. Pesuna.
O00HUT.

Lemoncmpayuu. Konnexuus «Kayaykuy».
Jlabopamopnule onvimul.ViccnenoBanue cBOWCTB

Kay4yKoB

OnpenensaTb NPUHAAJICKHOCTh
COCIMHCHMI K aJKaJueHaM Ha OCHOBE
aHaJlM3a coCTaBa UX MOJEKYI.

JlaBarh Ha3BaHUS AJIKEAUCHAM I10
MEXIYHApOIHON HOMEHKIIATYPE.
XapakTepu3oBaTh COCTAB U CBOWCTBA
BOKHEHIIUX MpeICcCTaBUTEIICH
aJIKaJ1CHOB.

Oco3HaBaTh 3HAUUMOCTD POJIH
OTEYECTBEHHOI'0 YYEHOIO B IIOJIYYCHUH
MEPBOT0 CHHTETUYECKOTO Kay4yyKa.
YcTanaBnuBaTh 3aBUCUMOCTD MEXKIY
CTPOCHHUEM M CBOMCTBaAMU MOJMMEPOB Ha
MpuUMepe KaydyKa, pe3uHbl 1 Y00HHUTA

AJKUHEI

O6ma;1 XapaKTCpUCTUKA TOMOJIOTHYCCKOTO psAaa.

CnocoObl  00pa3oBaHUs HA3BaHWM  AJIKUHOB.
XUMHUECKHE CBOMCTBa aleTHIIEHa: TOpEHHe,
peakunuun MMPUCOCAUHCHUA:
THJIPOTraJIOTeHUPOBAHKE, rajJloreHMpOBaHUE,
ruaparauus  (peakuust  Kywepoa), —  ero

NOJly4YEHUE M TNPUMEHEHue. BuHMIXiIopua u ero
MOJUMEPU3ALIHS B MTOIUXJIOPBUHUIL
Lemoncmpayuu.llonyuenue aneruieHa peakuuen
ruponu3a kapouaa kanpuus. [openue
aneruieHa. KauecTBeHHbIE peakiiny Ha TPOUHYIO

Onpenenste NPUHAJIEKHOCTD
COCIMHEHUH K aJJKUHAM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUS aJKWHAM T10
MEXIyHApOIHON HOMEHKJIAType.
XapakTepu3oBaTh COCTaB, CBOMCTBA U
MIPUMEHEHHUE alleTUJIEHA. YCTaHaBIIMBATh
MPUYHUHHO-CIIEACTBEHHYIO CBS3h MEXKTY
COCTaBOM, CTPOEHUEM MOJIEKYI,
CBOMCTBaMHU 1 IPUMEHEHUEM alleTUJICHA.
Habmonath XUMHUYECKUN SKCTIEPUMEHT C

Ha ypOKe OOIIETTPUHSATHIE
HOPMBI TTOBE/ICHUS,
npaBuiia oOLIeHHSI CO
CTapUIMMH (YUYUTEISIMU) U
CBEPCTHUKAMU
(oOyuaromumucs),
MIPUHITATIBI Y4eOHOM
JUCITUTUTAHBI 1
caMOOpraHU3alllu;

* IPUBJICYCHHE BHUMAHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpPOKax
SIBIICHUH, OpraHu3aIus uxX
paboThI ¢ moay4aeMon Ha
YpOKe COLUaIbHO
3HAYUMOM MH(pOPMALTHEH —
WHUIUUPOBAHUE €€
oOCyXaeHHUs,
BBICKA3bIBAHHS
YUYaITUMHUCS CBOETO
MHEHHS TI0 €€ TTOBOY,
BBIPaOOTKH CBOETO K HEll
OTHOIIICHUS;

* UCIIOJIb30BaHUE
BOCITUTATEITHHBIX
BO3MOXHOCTEMN
coziepKaHusl yueOHOro
npeaMeTa uepes
JIEMOHCTPAITUIO ACTIM
IPUMEPOB
OTBETCTBEHHOTO,
IpakJJaHCKOTO TIOBEACHUS,
TIPOSIBIICHHSI
YeJIOBEKOIIOOUS U




CBSI3b. 00ECI[BEUMBAHUE AI[CTUIICHOM PaCTBOPOB
NepMaHTaHaTa Kajausi © OpOMHON BOJIBI.

(buKCHUpOBaTh €TO PE3YNIbTAThI
Paznuyare NOHATUS «TOMOJIOT» U
«U30MEP» NIJISl AJIKMHOB

10. | Apensl bensos, kak mpeacTaBUTENb APOMATHYECKHUX | XapaKTepU30BaTh COCTAB, CBOMCTBA U
yriaeBogoponoB. CTpoeHue ero MoOJIeKylbl MU | IpUMEHEeHHe OeH301a.
CBOWCTBa (M3WYECKHE M XMMHUYECKHE CBOWCTBA: | YCTAaHABIUBATh MPUYMHHO-
TOpEHHUE, peakuuu 3aMeIECHUS — | CIEACTBEHHYIO CBSI3b MEXY COCTAaBOM,
raJIoreHupoBaHue, HuTpoBaHue. IlomyueHue u | cTpoeHHEM MOJIEKYJ, CBOMCTBAMU U
IpUMEeHeHHe OeH30Ia. IpUMEHEHHEM OeH30J1a.
Hemoncmpayuu.ViccnenoBanue cBoiicTB 6eH3ona ¢ | Habmronars XUMUYECKHiA SKCTIEPUMEHT C
IIOMOIIbIO ObITOBOTO pacTBopUTens «ConbBEHT» | (PMKCUPOBATH €TO PE3YAbTATHI

11. | IlpuponHslii u CocraB npupogHoro rasza. Ero HaxoxzacHue B | XapaKTepHU30BaTb COCTAaB U OCHOBHBIE

MOMYTHBIA Ta3bl npupoze. IlpeumymiecTBa mpUPOAHOrO ra3a Kak | HampaBlICHHs MepepaboTKu U

TOIMBa. XUMHUYEcKas rnepepaboTka MPUPOAHOIO | MCHOIb30BAHUS IPUPOJHOTO rasa.
raza: KoHBepcus, nuposn3. CunHte3-ra3 u ero | CpaBHMBATh HaXOXACHHUE B IPUPOJE U
IIPUMEHEHHUE. COCTaB MPUPOAHOIO U MOMYTHBIX I'a30B.
[TonmytHsle ra3pl, ux cocrtaB. IlepepaboTka | XapakTepu30BaTh COCTaB U OCHOBHBIE
HOIMYTHOTO Ta3a Ha (pakIMM: CyXOH ra3, IpOMaH- | HalpaBleHHs epepaboTKU U
OyTaHOBasi CMeCh, ra30Bblil OEH3UH. MCIIOJIb30BaHMS MOMYTHOTO rasa
Lemoncmpayuu.Kapra nose3HbIX HCKOIIAEMBIX
PO

12. | Hed1b 1 ciocoObI eé CocraB He(TH U e€ nepepaboTKa: MeperoHkKa, XapakTepru30BaTh COCTaB U OCHOBHBIE

nepepaboTKu KPEKUHT, prupopMHuHT. HepTenpoayKTsl 1 ux HampaBJeHUs nepepaboTKu HEPTH.

noiydenue. [losaTue 06 OKTaHOBOM 4HCIIE. Paznuuars HedTsHBIE Ppakiuy 1
XUMHYECKHEe CIOCOOBI TOBBILICHHS Ka4yecTBa ONMCHIBAaTh 00JIACTH UX MPUMEHEHHUSI.
OeH3MHa. Oco3HaBaTh HEOOXOTUMOCTh
Jemoncmpayuu. Konnexuus «HedpTs u XUMHUYECKHUX CTIOCOOOB MOBBIIIECHUS
HEPTENPOAYKTHI», BUACOPPArMEHTHI U CIIal bl KauecTBa OeH3MHA
«Ileperonka HedTn». Kapra mone3Hpix
uckonaemorx PO

13. | Kamennslii yronp u ero | KokcoBaHne KaMEHHOTO YISl M €ro MpPOIYKTHI: | XapaKTephU30BaTh OCHOBHBIEC MTPOIYKTHI

nepepadoTka

KOKCOBBIM ras,
KaMEHHOYTOJIbHAs
KAMEHHOT'O YIJIS.

aMMHa4vHast
cMoJIa,

BOJA,
kokc.["azudukanus

KOKCOXUMHYECKOTO IIPOU3BOJCTBA.
OnuceiBaTh 00JIACTH MPUMEHEHUS
KOKCOBOI'0 I'a3a, aMMHa4yHOMN BOJBI,

I00pOCePICYHOCTH, Yepe3
1oA00p COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHUS, 33124
JUISL peIleHus,
MPOOJIEMHBIX CUTYaIHiA
I OOCYKIICHUS B KJIacCe;
* IPUMCHCHHE HA YPOKE
MHTEPAKTHBHBIX (HOpM
paboTHI yUyaIIuxcs:
HMHTEJUICKTyaIbHBIX,
JICTIOBBIX, CHTYaIlMOHHBIX
UTP, CTUMYIUPYIOITIX
MI03HABATEILHYIO
MOTHBAIIMIO IKOJIEHHKOB;
JMCKYCCHIA, KOTOPBIC Jaf0T
yYanmmMcs BO3SMOXXHOCTh
MPHOOPECTH OIBIT
BE/ICHHSI KOHCTPYKTHBHOTO
JIMAJIora; rPyIIoBOH
paboThI WK paboTHI B
napax, KOTopble y4ar
IIKOJIbHUKOB KOMaHTHOM
pabote u
B3aUMOJICHCTBUIO C
JAPYTUMH JCThMHU;

* BKJIFOUCHHE B YPOK
UTPOBBIX TPOIEAYD,
KOTOpBIE IOMOTAI0T
MOJIICPKATh MOTHBAIIHIO
JIeTel K MOIYYCHHUIO
3HaHUM, HATAKUBAHUIO
MMO3UTHBHBIX
MEKJIUIHOCTHBIX
OTHOILIEHUH B KJIacce,
MTOMOTAIOT YCTAHOBJICHHIO




Jemoncmpayuu.Konnekius «KamMeHHBIN yroib U
MPOAYKTHI €ro niepepaboTkny. BumeopparmeHThI
u ciaiipl«KoKkcoXuMu4eckoe mpou3BOICTBO

KaMEHHOYTOJILHOW CMOJTBI, KOKCa.
Oco3HaBaTb HEOOXOIMMOCTD
ra3uuKanuyd KaMeHHOTO YIS, KaK
aJIETEpHATUBBI IPUPOJIHOMY Irasy.

14.

[ToBrOpenue u
00001menune

TectupoBanue, pemieHre 3a/1a4 U yIpaXHEHUH 110
TeEME

BBINOTHATE TECThI, peliaTh 3a7a4u 1
YIOPaKHEHUS 10 TEME.

[TpoBOIUTE OLIEHKY COOCTBEHHBIX
JIOCTUKEHUH B YCBOCHUH TEMBI.
KoppexTtupoBars cBOM 3HaHUS B
COOTBETCTBUU C MIAHUPYEMBIM
pe3yabTaToOM

15.

KontponsHas padora Ne 1 «Teopwust crpoenus opranudeckux coenuaenuit A.M. Byrneposa. YrineBomopoasn»

noOposkeaTeTbHON
arMocdepsl BO BpeMs
YpOKa;

* opranuzanus megcTna,
HACTaBHHUYECTBA
MOTUBHUPOBAHHBIX U
PYAUPOBAHHBIX
ydaIuxcst Haj uxX
HEYCIIeBAIOITUMHU
OJTHOKJIACCHUKAMHM,
JTAIOMIET0 IIIKOJIbLHUKAM
COILTMATbHO 3HAYMMBbIi
OTIBIT COTPYAHHYECTBA U
B3aMMHOMU ITOMOIIH

Tema 3. Kucaopoa- u azorcoaep:kamnue opranndeckue coequienus (14 4)

16.

OnHOaTOMHbBIE CIIUPTHI

17.

OnHOaTOMHbBIE CIIUPTHI

OyHKIIMOHANbHAS ~ TUAPOKCUJIbHAS ~ TpyIIa.
I'oMonornueckuid ps NpeaesbHbIX OJIHOATOMHBIX
CIIUPTOB. H3zomepus MOJIOKEHHUS
dbyHkuMoOHANBHON rpynmbl. BomoponHas CBs3b.
XUMUYECKHE CBOMCTBA CIUPTOB. AJbJAECTHAHAS
rpynma. Peakuus dTepudukanuu, CIOXHBIE
apupel.  Ilpumenenue  crnmproB.  [lelicTBue
METHJIOBOTO M 3TWJIOBOIO CIIMPTOB Ha OpPraHU3M
YeJoBeKa.

Jlemoncmpayuu. OKucieHNe CIUPTa B albJCTHI.
Jlabopamophvie onvimul. CpaBHEHHE CKOPOCTH
MCIIapEHUs BOJIBI M 3TAHOJA.

Ha3piBaTk criupThI 110 MEXAYHAPOIHON
HOMEHKJIAType.

XapaxkTepu30oBaTh CTPOEHHE, CBOMCTBA,
CHOCOOBI MOTyYeHUsI U 00JIaCTH
MIPUMEHEHHUS MTPe/IeIbHBIX OTHOATOMHBIX
CIIUPTOB.

YcranaBnuBaTe NPUYMHHO-
CIIEACTBEHHYIO CBS3b MEX]y COCTABOM,
CTPOECHUEM MOJIEKYJI, CBOMCTBAMHU U
IIPUMEHEHUEM METAHOJIa U 3TaHOJIa.
Habmronars, caMmocToATENbHO TPOBOIUTH
Y ONIUCHIBaTh XMMUUYECKUH SKCIIEPUMEHT

18.

MuoroaroMHbIe
CITUPTHI

DTUIICHTIIUKOITb, Kak MIPEICTaBUTENh
JBYXaTOMHBIX W TJIHIEPUH, KaK MPEICTaBUTENb
TpEXaTOMHBIX crnHupTOB. KadecTBeHHasr peakims
Ha MHOTOarOMHbI€ CIHPTBI, UX CBOWCTBA,
noiiyaeHue W npumeHeHue. [lonstue 00
aHTu(dpHu3ax.

Jlemoncmpayuu. KauecTBeHHaAs peakius Ha

Knaccugunuposars criupThl 0 UX
aTOMHOCTH.

XapakTepus3oBaTh CTPOCHHE, CBOMCTBA,
CHOCOOBI MOTyYeHUs U 00JIacTh
MPUMEHEHHS. MHOTOATOMHBIX CITUPTOB.
W nenTudunmupoBaTh MHOTOATOMHBIE
CIUPTHI C TOMOIIbIO KaYeCTBEHHOU

* YCTaHOBJICHUE
JIOBEPUTEIIbHBIX
OTHOLLICHUHN MEXKIY
YUUTEJIEM U ero
YUeHUKaMH,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCIIPUATHIO YYAIIIUMHUCS
TpeboBaHUI U MPOCHO
YUUTENs, IPUBJICUEHUIO UX
BHUMaHUS K 00CYX/1aeMoit
Ha ypoke HH(popManuu,
aKTHBH3AINN UX
M03HABATEIbHON
IeSTeTbHOCTH,

* MOOYXJIeHHE
LIKOJIBHHUKOB COOJTIOIATh
Ha ypOKe OOLIeTpUHSThIE
HOPMBI TTIOBE/ICHUS,




MHOTOATOMHBIE CITUPTHI.
Jlabopamopuvie onvimul. PacTBOPUMOCTH

peaxiuu.
HabGmronare, caMOCTOSTENBHO POBOIUTH

IJIMIEpYHA B BOJIE Y ONHCHIBATh XUMHUYECKHUI SKCIEPUMEHT
19. | ®enon Crpoenue, nonydeHue, CBOMCTBAa M IMPUMEHEHHE | XapaKTepu30BaTh CTPOEHUE, CBOICTBA,
¢denoma. KadecTBeHHbIE peaknuu Ha (EHOI. | CIIOCOOBI MOMYYEHUS U 00IacTH
B3aumHoe BnusiHUE aTOMOB B MOJieKynie (peHona. | mpuMeHeHUs QeHoma.
Lemoncmpayuu.3aBUCUMOCTHPACTBOPUMOCTH Unentuduumponars (HEHOI C MOMOLILIO
¢deHona B Bojie OT TeMIieparypsl. B3anmoaeiicTBue | KaueCTBEHHBIX PEaKIUil.
dbenoa ¢ 6GpPOMHOI BOJIOHN M XJIOPUIOM Coburonath mpaBmiia 6€301acHOTO
xeinesa(lll), kak kauecTBEHHbIE peakluu oOpanienus ¢ peHosoM
20. | Anpnerunsl u keTonsl | @opmanmbaeruy u areTalbIeT U/, Kak | XapakTepu3oBaTh CTPOEHUE, CBONCTBA,
NpPEACTaBUTENIM  aJbJETUIOB,  COCTaB  HX | CHOCOOBI MOMyYeHHS U 00JacTh
Monekyi1. OyHKIIMOHATbHAS KapOOHWJIbHASA | MPUMEHEHUs (opMalibJeruia u
rpynna. KauecTBeHHblE peakUMU Ha allbJerujibl. | aleTajabAeruja.
CsoiicTBa, HoJy4yeHue u npuMeHenue | UneHTuguImpoBars ajabaeruibl C
dopManpaeruga U - aueranpiaeruaa. Peaknuu | mOMOIIBIO KAYeCTBEHHBIX PEaKITUil.
nonukoHaeHcanuu i hopmanbaeruaa. [lousrue | Cobmrogars mpaBuiia 3KOJIOTUYECKU
0 KETOHaX Ha MpUMepe aleToHa. IPaMOTHOTO M O€3011aCHOTO OOpaIeHus ¢
Hemoncmpayuu.Peaxuuu cepeOpsHOTo 3epKkaa u | GopMalibIerHIOM.
CO cBeXenoiay4eHHbIM TupokcuoM Meau(ll) mpu
HarpeBaHUM, KaK KaYeCTBEHHBIEC PEaKI[UU Ha
QJTbJICTHJIBI
21. | KapOoHoBbIe KUCIOTHL | ['oMonmorudeckuil psi mpeaenbHbIX XapakTepu3oBaTh CTPOCHHE, CBOCTBA,

OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT Kupusie
KUCTOThl. XHWMHUYECKHE CBOMCTBA KapOOHOBBIX
KkucIoT. [lomydyeHne u npuMeHeHre MypaBbUHOU U
YKCYCHOM KHUCJIOT.

Hemoncmpayuu.O6pa3upl MypaBbUHOM,

YKCYCHOH, TAJIbMUTUHOBOW U CTE€APUHOBOM
KHCJIOT U X PAaCTBOPUMOCTH B BOJIE
JlabopamopHule onvimul. XUMUYECKHE CBOWCTBA
YKCYCHOM KMCJIOTBI

CIOCOOBI TTOJTYYECHHS U 00JIaCTH
IIPUMEHEHHUs MYPaBbUHON U YKCYCHOMN
KHCJIIOT.

Paznmuyars o611iee, 0coOOEHHOE U
€IMHUYHOE B CTPOEHUU U CBOMCTBAX
OpPraHNYeCcKHUX (MypaBbUHOHN U
YKCYCHOM) U HEOPTaHUYECKUX KUCIIOT.
HabGmronare, mpoBOUTH, ONUCHIBATH U
(buKkcupoBaTh pe3yabTaThl
JIEMOHCTPAIIMOHHOTO U J1a00paTopHOro
XUMHUYECKUX IKCIIEPUMEHTOB.
CoOmofath npaBmiia 3KOJIOTHYECKU

mpaBujia OOIIEHUS CO
CTapUIMMH (YUYUTEISIMU) U
CBEPCTHUKAMU
(oOyuaromumucs),
MIPUHITATIBI Y4eOHOM
JTUCIUILTAHBL U
caMOOpraHu3allnu;

* IPUBJICYCHIE BHUMAHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCIIeKTY
M3y4aeMbIX Ha YPOKax
SIBIICHUH, OpraHu3aIus uX
paboThI ¢ moay4aemMoin Ha
YpOKE COIMaIbHO
3HAYUMOU MH(pOPMALIHEH —
WHUIUUPOBAHUE €€
oOCyXaeHHUs,
BBICKA3bIBAHHUS
YUYaIUMUCS CBOETO
MHEHHUS 110 €€ TIOBOJY,
BBIPaOOTKH CBOETO K HEll
OTHOIIICHUS;

* UCIIOJIb30BaHUE
BOCITUTATEITHHBIX
BO3MOKHOCTEHN
COJIEpKaHMS y4eOHOTO
npeaMeTa uepe3
JEMOHCTPAIIHIO JIETIM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO ITOBE/ICHUS,
TIPOSIBIICHHUSI
YEJIOBEKOTFOOUS U
I00pOCepIeYHOCTH, Yepe3
Mo100p COOTBETCTBYIOIIHX




IPaMOTHOTO M 0€301MacHOTO 0OpaIeHus ¢
KapOOHOBBIMU KHCIIOTAMU

22. | CnoxHbie d(UpHI. Peakmus  stepudukanuu. Croxubie 3¢dupbl. | OnuchBaTh peakuu dTepuPpUKaIUA KaK
Kuper XKupbl, ux coctaB W THUAPOIHU3 (KUCIOTHBIM M | 0OpaTUMON OOMEHHBINH MPOIECC MEKITY
1miea04Hoi). Meuta. ['mapupoBaHue )XupoB. KHCIIOTAMHU U CIIMPTaMHU.
Hemoncmpayuu. Komnekuus CloXKHBIX 3(DUPOB. XapakTepu3oBarb CTPOCHUE, CBOMCTBA,
Komnnexuus sxupoB. O6pa3ibl TBEPIOTO U KUAKOTO | CIOCOOBI MOTYyYEHUs U 00JacTh
MBLJIA. IIPUMEHEHHUS JKUPOB.
Jlabopamopnule onvimul. OnipesiesieHue YcraHaBIuBaTh 3aBUCUMOCTD MEXAY
HENPEEIbHOCTH PaCTUTENLHOIO Macia (U3nIeCKUMU CBOHCTBAMHU KHPOB,
COCTaBOM MX MOJIEKYI U
IIPOUCXOKICHUEM.
Y IIPOU3BOJZICTBO TBEPABIX JKUPOB Ha
OCHOBE PacTUTEIbHBIX MACEJ.
HaGmronare, NpoBOUTH, ONUCHIBATH U
(uKCHUPOBaTh PE3yabTATHI
JI€MOHCTPAIIMOHHOT'0 U J1a00paTopHOro
XMMHUYECKHX IKCIIEPUMEHTOB
23. | YreBoasl YrneBoasl. MoHocaxapubl. [11r0k03a kak Onpenenars NpuHaIEKHOCTh
anbaeruaocnupt. Copout. MonouHokucinoe u OpraHUYECKHX COCTUHEHHH K YITIEBOAAM.
cnupToBoe Opoxkenue. dorocunres. Jucaxapuasl. | Pazanuars MOHO-, 11~ U TOJIMCAXAPHIBI
Caxapo3sa. [lonucaxapuipl: Kpaxmail, HEJII0N03a. | [0 UX CIOCOOHOCTHU K THIPOIH3Y.
Lemoncmpayuu. AnbieruIHple CBOMCTBA U IIpuBOIUTE PUMEPEI NIPEACTABUTEIEH
CBOMCTBa MHOTOATOMHBIX CIIUPTOB IIFOKO3bI B Ka)X/10M TPYIIIbI YIJIEBOIOB.
peakimsx ¢ ruapokcugom meau(ll). HabGmronare, mpoBOUTH, ONUCHIBATH U
Wnentuduxanus kpaxmania. (GuKCHUPOBaTh PE3YAbTATHI
Jlabopamophuie onvimul. YI3roToBneHue JIEMOHCTPAIIMOHHOTO U J1a00paTopHOro
KpaxmalipHOro Kielcrepa. nentuduxanms XUMHYECKUX IKCIIEPUMEHTOB
Kpaxmajla KaKk KOMIIOHEHTAa HEKOTOPBIX ITPOAYKTOB
MUTaHUS
24. | AMuHBI AMuHorpynna. AMHHBI IIpEEIIbHbIE u | OnpenensTb NpUHAAIEKHOCTD

apomarnueckue. AHwiIMH. [lonmydyeHne aMHHOB.
Peakimus 3uHMHA. XMMHYECKHME CBOWCTBA U
MPUMEHEHNE AMUHOB.

Jlemoncmpayuu Iloptper H. H. 3ununa.

OpPraHMYECKOro COeIMHEHUsI K aMUHaM Ha
OCHOBE aHaJIM3a COCTaBa €ro MOJIEKYII.
XapaxTepu3oBaTh CTPOCHHE, CBOMCTBA,
CHocoObl MOJTyYeHHs U 00J1aCTH

TEKCTOB JIJISl YTCHHUS, 3a/1a9
JUTSL pEIICHUS,
POOJIEMHBIX CHTYAITHI
It 0OCYKIICHUS B KJ1acce;
* IPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX (HOpM
paboThI ydaIuxcs:
MHTEJUICKTYaIbHbIX,
JETIOBBIX, CHTYaIlMOHHBIX
UTP, CTUMYIUPYIOIIUX
MI03HABATEILHYIO
MOTHBAIIHIO [TKOJIbHUKOB;
JMCKYCCHIA, KOTOPBIC Jaf0T
YYaIIUMCS BO3MOKHOCTD
PUOOPECTHU OIIBIT
BEJICHUS] KOHCTPYKTHBHOTO
JMAJIora; rPyIInoBOM
paboThI WK paboTHI B
napax, KOTOpbI€ y4aT
IIKOJIbHUKOB KOMaH THOU
pabote u
B3aUMO/JICHCTBUIO C
JAPYTUMH JCThMHU;

* BKJTIOUEHHUE B YPOK
UTPOBBIX MIPOIIETY,
KOTOPBIE TTOMOTAf0OT
MOJI/IEPKaTh MOTHBALIHIO
JeTeH K TOTy4YCHUIO
3HAHWH, HaIaKHUBAHHIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIICHUH B KJIacce,
MTOMOTAIOT YCTAHOBJICHHIO
I00poXKenaTeTbHOM
arMocdepsl BO BpeMs




Konneknysi aHUITMHOBBIX KPACUTENECH.
Jlabopamophvie onvimul.I3roTroBIeHUE MOJIENIEH

IIPUMEHEHHUs aHUJIMHA.
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MOJIEKYJI aMHHOB JOCTH)KEHUS OTE€YECTBEHHOM
OPraHUYECKOM XMMHUH.
Coburonath nmpaBmiia 6€301acHOTO
oOpaleHns ¢ aHWIMHOM U KPacUTEIIMU
Ha €r0 OCHOBE
25. | AMUHOKHCIIOTEHI. AMMHOKHUCIIOTBI, COCTaB UX MOJIEKYJI U CBOMCTBa, | OnpenensaTb NpUHAICKHOCTD
KaKk aM(OTEepHbIX OPraHUYECKUX COEAMHEHHH. | OpraHU4YeCKOro COEAMHEHUS K
ImyuuyH, Kak nOpeacTaBUTENh  AMUHOKHCIIOT. | aMUHOKHCIOTaM Ha OCHOBE aHaIU3a
[Tomyuenune IIOJIMIIETUIOB peakuuen | cocraBa UX MOJIEKYIIL.
noJIMKOHAeHcauuu. [TonsaTue o nentuaHoM cBsA3u. | XapakTepu3oBaTb CBOWCTBA
Jlabopamophvle onvimul.VI3roToBIEHHE MOIEIU | aMUHOKHUCIOT KaK aM(pOTEpHBIX
MOJIEKYJIbl ITIMIIMHA COEIMHEHUM.
Pa3nnyare peakuuu NOJIMKOHACHCALUN U
NENTH/IHbIE CBSI3U
26. | benku CrpoeHnne MoJieKyl OeIKOB: epBUYHAS, XapakTepu30BaTh COCTaB, CTPOEHUE,
BTOpPUYHAS U TPETUYHASI CTPYKTYPHI. CTPYKTYpY ¥ CBOMCTBA OEIIKOB.
KauecTBeHHbIe peakiuy Ha OeNKH, UX Tuaponau3, | Maentudunuposars Oenku.
JeHarypanus 1 Onosnorndeckue QyHKIMH. OnwuceiBaTh OMOJIOrOYECKHE CBOMCTBA
Lemoncmpayuu. KauecTBeHHBIE peak Uy Ha 0€JIKOB Ha OCHOBE MEXIPEIMETHBIX
OeNKHU. CBsI3e XMMUU U OMOJIOTUU
27. | Ilpaktuyeckas pabora | MaeHTudukanus opraHu4ecKiuxX COeIMHEHU [TpoBOANTE, HAOMIONATH U OITUCHIBATh
No 1. Unentudukanus XAMHUYECKUHN SKCIIEPUMEHT IS
OpPraHMYECKHUX MOATBEPKIACHUS CTPOCHHUS U CBOMCTB
COECIMHEHU I Pa3IMYHBIX OPTaHUYECKUX COCTHHEHU,
a TaKk)Ke UX UJCHTU(UKALIMH C TIOMOIIbIO
Ka4€CTBEHHBIX PEaKIUi
28. | IloBropenue u TectupoBanue, pelIeHUE 3a/1a4 U yIIPa)KHEHUH 10 | BBIMOIHATE TECTBI, pelIaTh 3a1a4u U

00001IeHNE

TEME

yIpaxHEHUS 110 TEME.
[TpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTH)KEHUI B YCBOCHUH TEMBI.
KoppekTupoBarb cBOM 3HaHMSI B
COOTBETCTBUH C MJIAHUPYEMbIM
pE3yIbTaTOM

Ypoxa;

* opranuzanus megcTna,
HAaCTaBHUYECTBA
MOTHUBHPOBAHHbIX U
PYAUPOBAHHBIX
yyalmxcst Hajl ux
HEYCIEBAIOIUMU
OJJHOKJIACCHUKAMH,
JIAIOLIETO IIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBII
OIIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

* HHULIUUPOBAHUE U
HoJAepKKa
UCCJIEI0BATENBCKON
JIeSITEIIbBHOCTH
LIKOJIbHUKOB B PaMKax
peanusanui UMU
WHIVBUAYAJIBHBIX U
IpYyMIOBBIX
UCCJIEI0BATENBCKUX
MIPOEKTOB, YTO JJACT
LIKOJIbHUKAM
BO3MOKHOCTb PUOOPECTH
HAaBBIK CAMOCTOSITEIEHOTO
pELIeHUs TEOPETUYECKON
po0JIeMBbI, HaBBIK
TeHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HUJIEH, HABBIK
YB)XXUTEIHHOTO
OTHOILIEHUS K 9YKUM
U7esIM.




29. \ KonTponsnas pabora Ne2 «Kucmopon- n a3oTconepkaiimue OpraHndecKue COSTMHECHIS

Tema 4. Opranuyeckasi XuMusi 1 001mecTBo (5 4)

30. | buorexnonorus PasBurtue Ouorexnonoruu. Tpu HampaBieHUs OOBSICHATD, YTO TaKO€ OMOTEXHOJIOTHS,
OMOTEXHOJIOTHH: TeHHAas (WJIM TeHEeTUYEeCKas ) reHHas (WM TeHETHYeCKas ) MHKCHEPHsI,
WH)KEHEepUsl; KIETOYHAs NH)KEHEePHS; KJICTOYHAsI UHKEHEPHs, OMOJIOTHYecKas
Ouosorudeckasi UHKeHepus. [ eHeTnyecku WHXCHEPUSsl, KITIOHUPOBAaHUE,
MoauduupoBanHbie opranu3mMel ([MO) u UMMOOUITN30BaHHBIC ()EPMEHTHI.
TpaHcreHHas nponykuus. Kinonuposanue. XapakTepu3oBaTh pojib OMOTEXHOJIOTUH B
NmMmoOunu3oBanHbie (PEPMEHTHI U UX PELICHUH TPOIOBOILCTBEHHOM
IIPUMEHEHUE. POOJIEMBI U COXPaHEHUU 310POBbSI
Hemoncmpayuu. BuaeodparMeHThI U CIaliIbpl IO | YeJIOBeKa
OMOTEXHOJIOTUH 1 UMMOOMIIN30BaHHBIM
dbepmeHTam
31. | Ilonumepsr Knaccudukarus nonumepos. McKkyccTBEHHBIE Knaccudpumuposarb ~ monumepsl 1O
MOJMMEPHI: TEeJUTYIOU I, alleTaTHBIN MENK, Pa3IMYHBIM OCHOBAaHUSIM.
BHCKO3a, L1eJuI0(aH. Pasnuyare HCKYCCTBEHHBIE MOJIUMEDPHI,
Hemoncmpayuu. Komnekuus noJnMepos. KJIaccu(puIpoBaTh ux u
Komnekmus CHHTeTHYEeCKUX MOJIMMEPOB U WUTIOCTPUPOBATh  TPYHIBl  TOJMMEPOB
U3ICTUI U3 HUX pUMepaMu.
YcraHaBnuBaTh CBSI3U MEXTY
CBOMCTBaMHU MOJUMEPOB U OOJIACTMHU UX
PUMEHEHHUS
32. | CuHTreTnueckue [Tonumepu3anuss W MONUKOHAEHCAIMs, Kak | Pazmuuarp MOJTMMEPH3AIINI0 "
MOJIMMEPHI CrocoObl MoMydeHus: noaumMepoB. CUHTETHYECKHE | TOJIMKOHIEHCALIUIO.
KayqyKH. [Tonuctupon, TeIIOH u | [IlpuBoguTh mpUMEpPHl ATHX CIOCOOOB
HOJIMBUHWIXJIOPUI, KaK | MOJy4eHUs TOIUMEPOB.
NPEACTAaBUTEINH TIACTMACC. Cunternyeckue | OnMChIBaTh CHHTETHYECKHE KayIYKH,
BOJIOKHA: KallpOH, HAMJIOH, KeBJap, JIaBCaH. IUIACTMACCHI U BOJIOKHA HA OCHOBE CBA3H
Hemoncmpayuu. Komnexkuus CHHTETHYECKUX | CBOMCTBA — MPUMEHEHHE
MOJMMEPOB: IJIACTMAcC M BOJOKOH U M3JENUi U3
HUX
33. | Ipaktuyeckas pabora | Pacmo3HaBaHue r1acTMace U BOJIOKOH [TpoBoauTh, HaOMIONATP W ONHUCHIBATH
Ne 2 XUMHAYECKUI DKCIIEPUMEHT JUIS

IIPUMEHEHHE HA YPOKE
MHTEPaKTUBHBIX (OpM
paboThI yJarmxcs:
MHTEJUIEKTYaJIbHbIX,
JIEJIOBBIX, CUTYaIlIMOHHBIX
UI'p, CTUMYJIHUPYIOLIUX
[103HABATEJIbHYIO
MOTHUBAIUIO IIKOJIBHUKOB;
JMCKYCCUH, KOTOPBIE TAOT
y4aIIuMCs BO3MOXKHOCTb
IIPUOOPECTHU OIIBIT
BE/ICHUSA
KOHCTPYKTUBHOT'O
JMajora; rpymnioBon
paboThI uK paboTHI B
napax, KOTopble yyaT
LIKOJIBHUKOB KOMaHHOU
pabote u
B3aUMOJICVCTBUIO C
JAPYTUMH JETbMU;

* BKJIFOYEHHE B YPOK
UTPOBBIX IPOLEAYD,
KOTOpBIE TIOMOTAIOT
MOJEP/KATh MOTHBALIHAIO
JeTEN K MOITYYEHUIO
3HaHUi, HaJIAXKMBAHUIO
MO3UTUBHBIX
MEXJINYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
IIOMOTal0T YCTaHOBJIEHUIO




34.

O60061eHue 1
cucTeMaTu3aIus
3HAHUM MO KypCy
OPraHu4eCKON XUMHH

Pemenne 3anau u ynpaxkaennii. [lonroroBka k
KOHTPOJIBHOM padoTe.

I/IIIGHTI/I(bI/IKaHI/II/I miIacTMacc 1 BOJIOKOH C

IIOMOIIBIO KaYCCTBCHHBIX peaxunﬁ

no0poskenaTeaIbHON
aTMoc(epsl BO BpeMs

ypoka

35. | CranmaptusupoBanHas | KoHTponb 3HaHUH, yMEHUI, HABBIKOB,
KOHTpOJIbHAst paboTa NIOJIyYEHHBIX IIPU U3YUEHUH JAHHON TEMBI.
TemaTnueckoe mianupoBanue Kypca 11 kinacca 6azosoro yposHsi(1 4 B Hezemnto, Bcero 34 u)
Ne Hasganue pasnenos u Copneprxanue ypoka/ XapakTepucTuKa OCHOBHBIX BUJIOB JlesITeENnbHOCTD YUUTENS C
o\ TEM YpPOKOB [Tepeuens o6opynoBanus «Touku pocta» JeSTEeIbHOCTH 00yJaroImuxcs (Ha yueToM paboueit
YPOBHE y4EOHBIX JICHCTBHIA) IIPOrPaMMbI BOCIIUTaHUS
Tema 1. Crpoenue Bemectn (10 )
1. OcHoBHble cBefieHUst 0 | CTpoeHue aToMa: cOCTaB sijipa (HYyKJIOHBI) U ApryMeHTHpPOBaTh CJIIOKHOE CTPOCHHUE * YCTAHOBJICHUE
CTPOEHUU aroMa. aneKTpoHHast obonouka. [Tousarue 06 nzoromnax. aromMa Kak CUCTEMBI, COCTOSIILEN U3 JIOBEPUTEIIBHBIX
BBonHbIl uHCTpYKTaK | IIOHATHE O XMMUYECKOM 2JIEMEHTE, KaK Apa ¥ IMEKTPOHHOU 0OO0TOUKH. OTHOILLUEHUN MEXKITY
no Th. COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3aps10M XapakTepu30BaTh YPOBHH CTPOCHUS YUUTENEM U €r0 YYCHUKaMH,
spa. BEIIECTBA. CrocoOCTBYIOIIUX
Hemoncmpayuu.Iloptpersr D. Pesepdopna, H. OnuceiBaTh YCTPOUCTBO U padOTy MNO3UTUBHOMY BOCIIPUATUIO
bopa. BuneodparmenTs! u ciaiiibt bonpioroaapoHHoOrokoianaepa yyalumucs TpedoBaHui U
«boibI0aAPOHHBIMKOIUIAN IEP», «YPOBHU npocsO yuuresns,
CTPOEHHSI BEIIECTBAY IPUBJICYECHUIO UX BHUMAHUS
2. Ilepnonuyeckas @usnueckuit cMmbicn npuHATol B Tabmune /. W. | OnuceiBaTh CTpoeHUEM aToMa K 00CyXJ1aeMoil Ha ypoke

CUCTEMA XUMHNYCCKUX
AJIEMEHTOB

J. 1. Menneneena B
CBETE YYEHHS O
CTPOCHHH aroMa

MenieneeBa CHMBOJIMKH: ITOPSIIKOBOTO HOMEpa
JIIeMEHTa, HOMepa Tepuoia W HOMepa TPYIIIHIL.
[Tousitue o BaJICHTHBIX AIIEKTPOHAX.
OToOpakeHNe CTPOECHHS DJIEKTPOHHBIX 000JI0UEK
aTOMOB XHMHYECKHX DJEMEHTOB C IIOMOIILIO
AIIEKTPOHHBIX u ANEKTPOHHO-TPaPUIECKUX
dhopmyi.

OObsicHEHHUE 3aKOHOMEPHOCTEM M3MEHEHUS
CBOWMCTB DJJIEMEHTOB B IIEPHOAAX U Tpymmax
MEePUOANYECKON CHUCTEMBI, KaK CJIEICTBUE UX
AJIEKTPOHHOTO CTPOEHHUSI. DNEKTPOHHBIC

XUMHUYECKOTO JIEMEHTA Ha OCHOBE €T0
MIOJIOKEHUS B IEPUONYECKOM cucTeMe
. . Menneneena.

3anuceIBaTh NIEKTPOHHBIE U
ANIEKTPOHHO-TpaduiecKue GopMyIibl
XUMHUYECKHX DIIEMEHTOB.

OHpe)IeJIHTI) OTHOIIEHNEC XUMHUYCCKOI'O
AIIEMEHTA K OIIPENEIEHHOMY
IEKTPOHHOMY CEMENCTBY

uH(pOpMaILINK, aKTHBU3AIHH
UX TI03HABATEIHHOM
JeSTEILHOCTH;

* MOOYXK/IeHHE IIKOJIBHUKOB
coOroaTh Ha ypoKe
OOILENPUHATHIE HOPMBI
MOBEJICHHUSI, TIPaBHJIA
OOIIEHUS CO CTapIIUMHU
(yuutensmu) u
CBEPCTHUKAMHU
(oOyuaromumucs),




ceMeiicTBa XUMUYECKUX JIIEMEHTOB.
Hemoncmpayuu.Paznuyanbie Gopmbl
[leproanueckoii CHCTEMbI XUMHUYECKHX
anemeHnToB /. . Menneneesa. IToprper 1. U.
Meunneneesa.

Jlabopamophwie onvimsl. MonenupoBaHue
noctpoenus [lepuonuyeckoi CUCTEMBI C
IIOMOUIbIO KaPTOUYEK

Bxonnas
KOHTpOJIbHAs padora

KonTtponb 3Hanuii, yMeHuM, HaBBIKOB,
MOJIYYCHHBIX MPU U3YYCHHUH JTAHHOMN TeMbl

KonTtposns 3HaHuii, yMeHU#, HAaBBIKOB,
MOJIYYCHHBIX MPY U3YUCHHUH JTAHHOM
TEMBI.

CpaBHeHue
[Tepuoauueckoro
3aKOHA U TEOPUH
XUMHYECKOTO CTPOCHHUSI
Ha UIT0coOPCKOU
OCHOBE

[Ipeanocsnku oTkpeiTHs lleprnoandeckoro 3akona
U TEOPUH XUMHUYECKOTO CTPOEHHUS OPraHMYECKUX
COCIMHEHUH; POJIb JINYHOCTU B UCTOPUHM XUMUH;
3HAUEHUE MPAKTUKUA B CTAHOBIECHUU U Pa3BUTHHU
XUMHYECKHX TEOPHUH.

Jemonucmpayuu.Iloptpetsl J1. . MenaeneeBa u
A. M. bytnepoBa

[IpencraBisiTh pa3BUTHE HAYYHbIX
TEOPHi [0 CIIUpaId Ha OCHOBE TPEX
¢dopmynupook [lepuoauueckoro
3aKOHA M OCHOBHBIX HaIlpaBiIeHUN
pPa3BUTHS TEOPUU CTPOCHUS
(XMMHUYECKOI0, 3JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI0).
XapakTepu30oBaTh poJib NPAKTUKU B
CTaHOBJIEHUH U PAa3BUTUU XUMUYECKOU
TEOPUHU.
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JIOCTHIKEHUS] OTEYECTBEHHON XUMUH U
BKJIJ] POCCUICKUX YYEHBIX B MUPOBYIO

HayKy

Honnas xuMudeckas
CBSI3b M HOHHBIC
KPHUCTAJUIMYECKHE
pelmeTKU

KarroHnbl 1 aHMOHBI: UX 3apsIbl U KIacCUpUKAIIHS
0 COCTaBy Ha IIPOCTBIE U  CIOXKHBIE.
[IpencraBurenmy. IToratne 00  uwOHHON
XMMHYECKOM CBsA3U. VMoOHHasg KpucTasmyeckas
pemérka W (U3HUYECKHE CBOWCTBA BEMIECTB,
00yCIOBIIEHHBIEC ITHM CTPOCHUEM.
Jlemoncmpayuu.Moniennb HOHHOU
KPUCTAJUIMYECKON PEMIETKU HA IPUMEPE XJIOpUIa
HaTpus. MuHepasbl ¢ 3TUM TUIIOM
KPUCTAJUIMYECKON PEIETKOMN: KaJIbIUT, TAJIUT.

XapakTepru30BaTh HOHHYIO CBSA3b KaK
CBSI3b MEX/y MOHAMH, 00pa3yIOIIUMUCS
B pE3YJIBTATE OTAAYH WU TIPUEMA
JIEKTPOHOB aTOMaMU UJIU TPYyINIIaMu
aTOMOB.

Omnpenenars NpUHAIEKHOCTh HOHOB K
TOM WJIM WHOM TPYIIEe HA OCHOBAHUH UX
3apsAza U COCTaBa.

Xapaktepu3oBarh (hU3NIECKUe
CBOJCTBA BEIECTB C HOHHOM CBSA3bIO,

MIPUHITUTIBI YIEeOHOM
TUCITUTUIAHBI U
CaMOOpPraHu3alNY;

* IPUBJICYCHHE BHUMAHUS
HIKOJIbHUKOB K
[ICHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha YpOKax
SIBIICHHI, OpraHU3aIMs UX
paboThI ¢ ToTyyaeMon Ha
YPOKE COLMaJIbHO 3HAYUMOM
uHpopmarmein —
UHHUIMMPOBAHHE €€
oOcyxKaeHus,
BBICKA3bIBAHMSI YIAITUMUCS
CBOET0 MHEHHUS TI0 €€
IIOBOJLY, BBIPAOOTKHU CBOETO
K HEl OTHOILICHUS;

* HCIIOJIH30BAaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEW COEpKAHUS
y4eOHOTo MpeameTa yepes
JIEMOHCTPAIIHIO JIETSIM
PUMEPOB OTBETCTBEHHOTO,
TpakJTaHCKOTO TTOBEICHNS,
MPOSIBIICHUS
YeJIOBEKOIIO0MS U
T00pOCEePACUHOCTH, Yepe3
10A00p COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTSHUS, 3a/1a4
JUTSL pEIICHUsI, TTPOOIEMHBIX
CUTYyalui JIJIs1 00CYKIECHUS
B KJ1acce;

* IPIMEHEHHE Ha YPOKE
WHTEPAKTUBHBIX (popm
paboThI yyauxcsi:




KakK (DyHKLIMIO BUAA XMMUYECKOH CBA3U
Y TUIIA KPUCTAIUIMYECKOU PEIETKU

KoBanenTtHas ITonsiTueo KOBAJICHTHOU cBsA3H. | OnuchIBaTh KOBAJIEHTHYIO CBA3b, KaK
XUMUYECKAs CBS3b. DNEeKTPOOTPULATEIBHOCTD, HEIOJISIpHAs U | pe3yasrar 00pa3oBaHUs 00X
ATtOoMHBIE U IOJIIpHAasl ~ KOBAJICHTHbIE  CBA3M.  KpaTHOCTBH | 2JEKTPOHHBIX MAp WIN KaK PE3yNbTaT
MOJIEKYJISIPHBIE KOBAJIGHTHOW CBsI3u. MexaHu3Mbl 00pa30BaHUs | IEPEKPBIBAHUSA AIEKTPOHHBIX
KPUCTAJNINYECKUE KOBAJICHTHBIX CBsi3el: OOMEHHBI M JIOHOPHO- | OpOHUTaseH.
pemeTKn akuentopueid. IlomsipHocTh  Monekynbl, Kak | KiaccuduimpoBars KOBaJCHTHBIE
CIIEICTBUE TMOJIAPHOCTH CBA3M U TeoMeTpuu | cBs3u 1o D0, KpaTHOCTH U CIIOCO0Y
MoJieKynbl. Kpucrammdeckue pemeérku ¢ 3TUM | IepEKpbIBaHUS
TUIIOM  CBSI3U: MOJIEKYJSIDHBIE M aTOMHBIE. | SJIEKTPOHHBIXOpOHUTANIEH.
dusnueckre CBOICTBA BEIIECTB, 0OYCIOBICHHBIE | XapaKTeprU30BaTh (GPU3NIECKUEC
THIIOM KPUCTAJUINYECKUX PELIETOK. CBOMCTBA BELIECTB C KOBAJICHTHON
Jlemoncmpayuu. Moaenn MOJNEKYISPHON CBSI3bI0, KaK ()YHKIIHIO KOBAJICHTHON
KPUCTAJUINYECKON PEIIETKN HA IPUMEPE «CYXOTO | CBSI3U M THUIIA KPUCTAJIIMYECKON
JIbJIa» WM MOJ1a U aTOMHOM KPUCTAJUIMYECKON peLETKU
PELIETKY Ha IpUMepe ajiMasa, rpadura uiu
kBapua. Mojenpb MoJisipHOro o0bEMa rasa
Merannnueckast Ilonsitue OMETaJUIMYECKOU CBSI3U U | XapaKTepu30BaTh METAUINYECKYIO
XUMUYECKas CBS3b METAUIMYECKUX ~ KPUCTALIMYECKUX  PEHIETKAX. | CBA3b KaK CBS3b MEXKy MOH-aTOMaMH B

®du3znyecKkrue CBOMCTBAa METANIOB HAa OCHOBE HX
KPUCTAJUTMYECKOTO CTPOCHHS. [Ipumenenue
METAJUIOB HAa OCHOBE HMX CBOMCTB. YUEpHbBIE U
IIBETHBIC CILJIABEL.

Lemoncmpayuu. Monenu KpUCTaUIMIECKUX
pPELIETOK METAJUIOB.

Jlabopamophvie onvimul. KOHCTpyHUpOBaHUE
MOJICIN METAINYEeCKON XUMHUYCSCKON CBI3H

MeTaJulax U CIJIaBax MOCPEICTBOM
0000111eCTBIEHHBIX BAJICHTHBIX
AIIEKTPOHOB.

OOBACHATD €ANHYIO IPUPOAY
XUMHUYECKHX CBSI3CH.
XapaxkTepru3oBaTbh PU3NYECKUE
CBOICTBa METAJIIOB, KaK (DYHKIIHIO
METaTNYECKOM CBSI3U B
METAIUINYECKON KPUCTAIINYECKOU
pEETKU

Bonoponnas
XUMHNYCCKas CBA3b

MexmonekynspHas v BHYTPUMOJIEKYJISIPHAS
BOJIOPOJIHBIE CBSI3U. 3HAUEHUE MEKMOJIEKYISIPHBIX
BOJIOPOJIHBIX CBfI3€M B IPUPOJE M JKU3HHU
YeoBeKa.

Hemoncmpayuu. BuneodpparMeHTh! U crnaii bl

XapakTepu3oBarh BOIOPOIHYIO CBS3b
KaK 0COOBIH THIT XUMHYECKOM CBS3H.
Paznuuare MEXMONEKYIAPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJOPOAHBIE
CBSI3H.

MHTEJUIEKTYaIbHBIX,
JIEJIOBBIX, CUTYallUOHHBIX
UTpP, CTUMYJIUPYOIINX
[I03HABATEJIbHYIO
MOTHBALMIO IIKOJbHUKOB;
JIUCKYCCUHM, KOTOPBIE JAOT
y4alruMcsi BO3MOKHOCTb
nproOpecTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JINAJIOra;
TpYIINOBOIl paboThI UK
paboThI B mapax, KOTOpbIE
yuaT IIKOJbHUKOB
KOMaHJHOU paboTe u
B3aUMOJICHCTBHIO C
JPYTUMU JETbMU;

* BKJIFOUEHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOPBIE IOMOTat0T
MOJIEP>KATh MOTUBALIUIO
JIeTe K MOIY4EHHIO
3HAHWUH, HAJTAKUBAHUIO
MO3UTUBHBIX
MEXKIIMYHOCTHBIX
OTHOIIIEHWH B KJ1acce,
IIOMOTaI0T YCTAaHOBJIEHUIO
no0poskenaTeTbHON
arMocdepsl BO BpeMs
YPOKa;

* opranu3zanus megcTsa,
HacCTaBHUYECTBA
MOTHBHUPOBAaHHBIX U
SPYAUPOBAHHBIX yUalllUXCs
HaJ UX HEYCIEeBarOIIUMHU
OJJTHOKJIACCHUKaMHU,
JTAIOMIETO HIKOJIbHUKAM




«CTpYKTYpBI OCIIKay.
Jlabopamopnvie onvimul. Jlenaryparus Oenka

PackpeiBath poJib BOIOPOJIHBIX CBA3EH
B OpraHu3aiuu MOJIEKYII
ounomnonumepos, — 6enkoB u JIHK, — Ha
OCHOBE MEXIIPEIMETHBIX CBSI3EH C
Oounosoruen

0. ITonmumepsl [Tonyyenue II0JIUMEPOB peakuusaMu | XapaKTepHU30BaTh IOJIMMEPHI KaK
MOJIUMEpU3ALIUN u MOJUKOHEHCAIINH. | BBICOKOMOJIEKYJISAPHBIC COCTUHEHUS.
Baxwnelime  npeacTaBUTENM — IJIacTMacc M | PasnMuare peakuuy noJMMEpU3aluu U
BOJIOKOH, X MOJy4€HUE, CBOMCTBA U TPUMEHEHHUE. | OJIUKOHICHCAIUH.
[lonsiTue O HeopraHWYeCcKUX MoiauMepax u ux | OnuceiBaTh BaXKHEHIINE
MpEJCTaBUTENH. MPEJCTaBUTENH TIJIACTMACC U BOJIOKOH U
Jlemoncmpayuu.Komtekuuu «IInactmaccei», Ha3bIBaTh 00JACTH WX MPUMEHEHHUS.
«Bomoknay. O0pa31iel HEOPraHUYECKUX YcTaHaBiuBaTh €IMHCTBO
ITOJINMEPOB — BEILIECTB aTOMHOM CTPYKTYpBI OpraHNYeCKOM U HEOPraHUYECKOU
XMMHH Ha TPUMEPE HEOPTaHUYECKUX
MIOJIMMEPOB
10. | ducnepcubie cuctembl | [lonaTtue omucnepcHoi ¢a3e W AUCICPCHOHHOHN | XapaKTepHU30BaTh PA3IUYHBIC THUITBI

cpene. ArperarHoe COCTOSIHME pa3Mep YacTHIL
¢da3pl, Kak OCHOBa [uld  KJIacCU(pUKALUU
JTUCHEPCHBIX CUCTEM. OMYIbCHH, CYCIIEH3HH,
a’po30JI1 — TPYMIbl IPyOOAUCHIEPCHBIX CUCTEM,
UX TMpPEICTaBUTENU. 30U M TE€Id — TPYIIbI
TOHKOJIUCIIEPCHBIX CHCTEM, HUX TPEACTABUTEIN.
[TonsTHe 0 cuHEpe3uce U Koaryssuu.
Hemoncmpayuu. Konnekuun o6pa3LioB pa3inyHbIX
aucnepcHbIX cucteM. CHHepe3uc U Koaryasuus

JlabopamopHvie onvimul.I1omydyenue
KOJUIOMJTHOTO ~ pacTBopa  KypuHOro  Oenka,
HCCIIEIOBAHKUE €r0 CBOWCTB C ITOMOIIBIO JIa3€pHOMI
YKa3Kh W  TPOBEIEHUE €ro JeHaTypaluu.

[TomyueHue SMyNbCHM PACTUTEIBHOTO Macia H
HaOmoeHne 3a e paccioeHueM. [lomydeHme
CYCIIEH3UH «M3BECTKOBOIO MOJIOKa» 51
HaOJIIOIEeHNE 3a €€ ceauMeEHTaIneEN

JIUCTIEPCHBIX CHCTEM Ha OCHOBE
arperarHoro COCTOSHUS TUCIIEPCHOM
(ba3sl ¥ TUCTIEPCUOHHON CPEJIBI.
PackpbIBaTh poJib pa3IUYHBIX TUITOB
JII/ICHepCHI)IX CHUCTCM B ) KU3HU HpI/IpO}IBI
u oO1ecTBa.

[TpoBoauTh, HAOMIOAATH U OMTUCKHIBATH
XUMUYECKHI SKCTIEPUMEHT

COIIMAJIbHO 3HAYMMBIH OIBIT
COTPYIHHYECTBA U
B3aUMHOU MOMOIIH;




Tema 2. Xumuueckue peakunu (12 v)

11. | Knaccuduxkarus Amorponu3anus ¥ HM30MEpHU3aIus, KaKpeaKIuu

XUMUYECKUX PeaKInil 0e3 U3MEHEHUsI COCTaBa BEIIECTB. AJUIOTPONUS U

12. | Knaccuduxkarus e¢ mnpuumsbl. Kiaccupukauusa peakuuii 10
XMMHYECKUX PEAKIMi | PA3IMUHBIM OCHOBAaHHUSM: IO YHCIYy U COCTaBy
peareHToB M NOpOAyKTOB, 1o  ¢ase, IO
WCIOJIB30BAaHUIO KaTanu3aTtopa Wik (pepMeHTa, 1o
TETJIOBOMY ahdexry. Tepmoxumuueckue
YPaBHEHUS PEAKILIMiA.

Jlemoncmpayuu. PacTBopeHHE CEPHOM KUCIOTHI U
aMMHUaYHOU CENUTPHI U (PUKCALIUS TETUIOBBIX
SIBIIGHUY JIJIS1 9TUX MPOIIECCOB

Omnpenenars NpUHAJJICKHOCTh
XMUMUYECKOH peakify K TOMY WIN
WHOMY TUITY HA OCHOBaHHH I10
Pa3IUYHBIX TPU3HAKOB.

OTtpakaTh Ha MUCHbME TEIUTOBOM 3P deKT
XUMHUYECKHUX PEAKLMN C IIOMOILBIO
TEPMOXUMUYECKUX YPABHEHHIA.
[ToaTBepxaaTh KOJIMYECTBEHHYIO
XapaKTEePUCTUKY IK30- U
SHIOTEPMUYECKHUX PEeaKIni pacuéramu
10 TEPMOXUMUYECKUM YPAaBHEHUSIM.

13. | CxopocTh XMMHYECKHIX
peakuuii

@axkToppl, OT KOTOPbIX 3aBHCUT CKOPOCTb
XMMHMUYECKMX DPEaKUUi: NpPUPOAA pearupyromux
BELIECTB, TeMIeparypa, iouaib ux
COIIPUKOCHOBEHUS PpEarupyroollux BeELECTB, HX
KOHILIGHTpalus,  NPUCYTCTBUE  Karajau3aropa.
IlonstTne o  karamusze.  DepMeHTHI,  Kak
Ouosornueckne Karaau3aropel. MTHruOUTOpHI, Kak
«aHTOHMMBI» KaTaJIN3aTOPOB U UX 3HAYCHHUE.
Lemoncmpayuu. B3anMoaecTBus pacCTBOPOB
COJISIHOM, CEPHOU U YKCYCHOU KHUCJIOT OJUHAKOBOU
KOHIIEHTPAIK ¢ OJUHAKOBBIMH KyCOUKaMU
(rpanynaMu) LMHKA U B3aUMOJIeicTBHE
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIJIOB
(MarHus, IIMHKA, jKeje3a) C pacTBOPOM COJISTHOM
KHMCIIOTBI, KaK IPUMEpP 3aBUCUMOCTH CKOPOCTH
XUMHYECKUX PEAKLUI OT MPUPOABI BEIIECTB.
BsaumogeiicTBre pacTBOpOB THOCYNIb(ara HaTpuUs
KOHIIEHTpAIM1 U TEMIIEPATYPBbI C pACTBOPOM
CEpHOM KUCIOThI. MOJIETMPOBAHNUE «KUIIAILIETO
cios». ' eTeporeHHbI KaTajainu3 Ha IpUMepe
pa3noXKeHHsl IepOKCHIa BOAOPOa B MIPUCYTCTBUN
JMOKCHJa MapraHla.

YcranaBnMBaTh 3aBUCUMOCTD CKOPOCTH
XMUMUYECKOM peakiy OT IPUPOJIbI
pearupyronmx BemecTs, uX
KOHLEHTpAIMH, TEMIIEPATYphl U
TUTOIIAH UX COTIPUKOCHOBEHHUSL.
PackpbIBaTh poJib KaTaau3aTopoB Kak
(aKTOpPOB yBEIMUYECHHS CKOPOCTH
XMMUYECKOH peakiMy U paccMaTpuBaTh
MHTUOUTOPHI KaK «aHTOHUMBID
KaTaJIM3aTopoB.

XapaxTtepr3oBaTh PEpPMEHTHI KaKk
OMOJIOTHYECKHE KaTaIu3aTophl
OeJKOBOW TIPUPOJIBI U PACKPHIBATH UX
POJIb B IPOTEKAHUU OMOXMMUYECKUX
peakIuil Ha OCHOBE MEKIIPEAMETHBIX
cBsi3el ¢ Ononoruei.

[TpoBOANTE, HAOIIONATH U OMTUCHIBATH
XUMUYECKHH IKCIIEPUMEHT

* MOOYKJICHHE ITKOJILHUKOB
co0JIro1aTh Ha ypoKe
OOIICTIPUHATHIE HOPMBI
IIOBEJICHHUS, IIpaBUIIA
OOIIEHUS CO CTAPIIUMHU
(yuuTensimu) u
CBEpCTHUKAMHU
(oOyuaromumucs ),
IPUHLIUIIBI y4eOHOU
JTUCLUIUIMHBL U
caMOOpTaHu3aIuH;

* [IpUBJICUECHHE BHUMAHUS
IIKOJIbHUKOB K
LICHHOCTHOMY aCIIEKTY
U3y4aeMbIX Ha ypoKax
SIBICHUH, OpraHu3aius ux
paboThI ¢ oayyaeMon Ha
YPOKE COLMAJIbHO 3HAUUMOU
uH(popMmarmeit —
UHHULIUUPOBaHUE €€
o0Ocyxienusl,
BBICKA3bIBaHUS yYaIlUMUCS
CBOETO MHEHHUS TI0 €€
MIOBOJLY, BBIPAOOTKH CBOETO
K HEil OTHOIIICHMS,

* HCIOJIb30BAaHUE
BOCTIUTATEIHHBIX
BO3MOXKHOCTEH COfIepIKaHUs
yueOHOro mpeaMeTa yepes
JIEMOHCTPAIIHIO JETAM
MIPUMEPOB OTBETCTBEHHOTO,
IPakJJaHCKOTO MOBEICHUS,




Jlabopamopuvie onvimul. icnionb3oBaHue
HEOpPraHMUYECKHUX KaTaJln3aTopoB (CoJeH jKemesa,
uoaua Kajus) U MPUPOIHBIX 00BEKTOB,
CoZIepXKaIlKX Karanasy (ChIpoe MsICO, KapToQelib)
JUIS pa3JioKeHUs epOKCHIa BOAOPOAa

14. | O6parumocTb Knaccupukamuss  xumuueckux — peakimid 10 | OMUCHIBaTh COCTOSHUS XUMUYECKOTO
XMMHUYECKUX PEaKkUMi. | MpU3HAKy MX HanpasieHus. llonstue 00 | paBHOBecHUs M IIpe[ylaraTh CriocoObl €ro
XHUMHYECKOE 00paTHMBIX peakuusax u XUMHAYECKOM | CMEIIEHUS B HEOOXOAMMYIO CTOPOHY Ha
paBHOBecHe U criocoObl | paBHoBecuu. [lpunnun Jle-Illarense u crnocoObl | OCHOBE aHAIM3a XapaKTEPUCTHKH
€ro CMELIEHUS CMELICHUS XUMHUYECKoro paBHoBecus. OOmas | peakuuu u npuHuuna Jle-Illaremnse.

XapaKTepUCTUKa peakuuil cuHTe30B ammuaka U | [IpoBoauTth, HaOMIOAATH U ONUCHIBATD
okcuga cepel(Vl) u paccmoTpeHue yCIOBHM | XUMHUYECKUM SKCIIEPUMEHT
CMEILEHNUS UX PAaBHOBECHS HA IPOU3BOICTBE.
Jemoncmpayuu. CMenieHre paBHOBECHSI B
cucreme Fe** + 3CNS™ — Fe(CNS);
Jlabopamopnule onvimyi. VInmocTpanus npaBuia
bepromnie Ha npakTHKe — NPOBENECHUE PEAKLIUN C
o0pa3oBaHHEM OCaJKa, ra3a U BOJbI

15. | I'mpponus OOparumblii ¥ HeoOpatuMmblii  rUAposu3bl. | OnpeaensaTh TUI TUAPOIN3a COIHU Ha
I'mpponu3 comet m  ero Tumbel. [wuaponns | OCHOBE aHaNIM3a €€ COCTaBA.

16. | l'maponus OpraHUYeCKUX COCIMHEHU N B xuBbIX | Knmaccuduuuposars rugponus comnei
OpraHM3MOB, Kak OCHOBa OOMEHa BEIECTB. | [0 KATUOHY U AaHUOHY.
[Tonatue 06 ’HEepreTMYECKOM OOMEHE B KIIETKe M | XapaKTepHu30BaTh pOJib THIPOJIN3a
POV THIPOIN3a B HEM. OPraHUYECKUX COCIMHEHUM, KaK
Jlabopamopnuie onvimul. VictipiTanue XMMUYECKOM OCHOBBI 0OMEHa BELIECTB
MHMKATOpaMH CPeJbl paCTBOPOB CoJieit Y DHEPI'HH B KUBBIX OpraHU3Max.
Pa3IMYHBIX TUIIOB. [TpoBoaANTE, HAOIIOATH U OMUCHIBATh

XUMHUYECKHUI SKCIIEPUMEHT

17. | OxucnurensHo- Crenenp oxucneHns u €€ omnpeneneHue 1o | OnpenensTb OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE dbopMynaM OpraHMYECKMX M HEOPraHMYECKHX | BOCCTAaHOBHUTENbHbIE PEaKLIUU KaK
peakuun BELIECTB. DJIIEMEHTHI U BELIECTBA, KAK OKUCIUTEIN | MPOLIECCH C U3MEHEHUEM CTENIEHEN

n BoccraHoBuTenu. Ilonsatme o mpomeccax
OKucieHuss U BoccraHoBieHus. CocraBieHue
YpPaBHEHUN XUMHUYECKHUX PEAKIMd Ha OCHOBE
AIIEKTPOHHOTO OajaHca.

OKHCJICHHUS DJIEMEHTOB BEIECTB,
YYaCTBYIOIIUX B PEAKIIMH.

Paznmuars OKHCIUTEND U
BOCCTAHOBHTEIIb, TPOLIECCHI OKUCIIEHUS

HPOSIBIICHUS
YeJI0BEKOTIIOOUS U
I00pOCepaAeYHOCTH, Yepe3
110A00p COOTBETCTBYIOIINX
TEKCTOB JJISl YTCHUS, 3a1a4
JUISL PEeUIeHUs, TIPOOIEMHBIX
CUTYaIMi 7151 00CYKICHUS
B KJIaCCE;

* IpUMEHEHHE Ha yPOKe
MHTEPAKTUBHBIX (HOpPM
paboTHI ydaIuxcs:
UHTEJUICKTYaIbHBIX,
JIETIOBBIX, CUTYAI[HOHHBIX
UTP, CTUMYJIHPYIOIITIX
II03HABATEIBHYIO
MOTHUBAIIHIO IKOJIEHUKOB,;
JIMCKYCCH, KOTOpPBIE TAIOT
y4JaIInuMCsi BO3MOYKHOCTh
PUOOPECTH ONBIT BEACHUS
KOHCTPYKTHBHOTO JIHAJIOTa;
IpyInoBoil paboThl UK
paboThI B mapax, KOTOpbIE
ydar IIKOJIbHUKOB
KOMaHJIHOW paboTe u
B3aUMOJICHCTBHIO C
JPYTHMH JIEThMHU;

* BKJIIOYEHHUE B YPOK
UTPOBBIX NPOLENYD,
KOTOPBIE TIOMOTAOT
HOAJIepKaTh MOTUBALIHIO
JIeTEN K MOIYYEHHUIO
3HaHHM, HaTa)KMBAaHHIO
MTO3UTHBHBIX
MEKITMYHOCTHBIX
OTHOIIICHUH B Kjacce,




Jlemoncmpayuu. B3anMoaencTBUe MHKA C
COJISIHOM KHMCJIOTOM U HUTPAaToM cepedpa.
Jlabopamopuvie onvimwvi. OKUCIUTEIHLHO-
BOCCTaHOBHTEIIbHAS PEAKIIHS U PEaKiis oOMeHa
Ha IIpUMeEpe B3aUMOCHCTBHUS PAaCTBOPOB
cynbdara menu(Il) c xene3om u pacTBOpoM
IEJIOYH.

Y BOCCTAHOBJICHHUSI.

Cocrasnars ypaBHenust OBP Ha ocHoBe
AIIEKTPOHHOrO OanaHca.

[IpoBoauTh, HAOMIOAATH U ONTUCHIBATD
XUMHUYECKHM SKCIIEPUMEHT

18. | DnekTponu3 paciiaBoB | XapaKTepUCTHKA JIEKTPOJIN3A, Kak | OnuchIBaTh AMEKTPOIIN3 KaK
U pacTBOPOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOTO  IIPOLECCA. | OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN
19. | IIpaktuyeckoe OCoOEHHOCTH 3NEKTPONIN3a, MPOTEKAIOIIET0 B | MpoIecc.
IpUMEHEHHE pacTBOpax IEKTPOJIUTOB. [Ipaktuyeckoe | Pa3nnyars 21eKTpoian3 paciiaBoB U
ANIEKTPOJIN3a IIPUMEHEHUE 3JIEKTPOIN3a: TIOJIYyUEHHE TaJOTe€HOB, | BOAHBIX PACTBOPOB.
BOJIOPO/IAa, KHCIOPOAA, IIEJIOYHBIX METAJUIOB M | XapaKTepHU30BaTh MIPAKTUYECKOE
miesioyeil, a TakKe aJIIOMUHHUS JJIEKTPOJIU30M | 3HAUYEHHE JIEKTPOJIN3a Ha IpUMEpe
pacmjaBoB M pPacTBOPOB COCJUHEHUN 3TUX | IOJyYCHMs aKTUBHBIX METAJIJIOB U
aneMeHTOB. [loHsATHE O  TaJbBaHOIUIACTHKE, | HEMETAJUIOB, a TAKXKE
rajpbBaHOCTETUH,  pa@UHUPOBAHUM  LBETHHIX | FaJIbBAHOILIACTUKH, FaJIbBAaHOCTEIUH,
METaJJIOB. papUHUPOBAHUU LIBETHBIX METAJJIOB
Hemoncmpayuu. KoHcTpyrpoBaHue MOJEIH
anekTponmsépa. Bunpeopparment ¢
IIPOMBIIIEHHON YCTAHOBKH IS ITOJTy4EHUS
AITFOMHHHUS
20. | IIpaktuueckas pabora | PemeHune skcriepuMeHTaNbHBIX 3a7a4 [0 TEME [TnanupoBark, NPOBOIUTH HAOMIONATh U
Ne 1. Pemenne «XUMHUYECKast peaKkIus» ONMUCHIBATh XUMUYECKUH SKCIIEPUMEHT C
AKCIEPUMEHTAIbHBIX COOJTIO/IEHUEM MTPABUIT TEXHUKU
3a/1a4 1o TeMe 0€3011acCHOCTH
«XuMHUeCKast
peakuus
21. | IToBropenue u TectupoBanue, penieHue 3a1a4 U yIpa)KHEHUH 110 | BBINOIHATE TECTBI, pelIaTh 3a1a4u U
00001eHNe TeMe yIpaXxHEHUS 110 TEME.
W3YyYEHHOTO [TpoBOAUTH OLIEHKY COOCTBEHHBIX

JIOCTUKEHUH B YCBOCHUH TEMBI.
KoppektupoBarh cBoM 3HaHUS B
COOTBETCTBHUH C TUIAHHPYEMBIM

pe3yJabTaToM

MIOMOTAIOT YCTAHOBJICHHIO
T00pOoXKeNaTeTbHOMI
arMocdepsl BO BpeMs
YpOKa;

* opranu3anus medcTaa,
HaCTaBHHUYECTBA
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX yUAITUXCS
HaJl UX HEYCHEBAIOIIUMU
OIHOKJIAaCCHUKAMH,
JTAIoIIEro MKOJbHUKAM
COIIMAJILHO 3HAYUMBIN OIIBIT
COTpYAHUYECTBA U
B3aMMHOM ITOMOIIIH;




22,

KonTpomnpHas padota
Ne 1 «Crpoenue
BellecTBa. XUMUYECKas
peaKIys»

Pabora ¢ ucronp30BaHNEM TECTOBBIX 3aJaHNI
Pa3IMYHOTO THIIA.

[TpoBoasT peduiekcuio cOOCTBEHHBIX
JOCTHKEHUU B IO3HAHUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX
BEIIECTB U XUMUUYECKUX PEaAKIIUH.
BricTpanBaroT myTH 10CTHXKEHUS
JK€JIaeMOT0 YPOBHSI YCIIEIIHOCTH.

Tema 3. BemecTBa u ux cBoiicrsa (9 4)
23. | Meramisl dusnueckue CBOWCTBA METAIOB, Kak (YHKLUA | XapaKTepu30BaTh ¢usnyeckue U | ° YCTaHOBJICHUE
UX CTpOEHHMs. [leneHue METajuloB Ha IPYyNIbl B | XUMUYECKHE CBOMCTBA METAJUIOB KakK | JOBEPUTEIBHBIX
TEXHUKE U XUMHUU. XHMMHUYECKHE CBOMCTBA | QyHKIMIO CTPOEHHMsI HX aTOMOB M | OTHOIIEHHIi MEXIy
METAJIJIOB u NIEKTPOXUMHUYECKHAN psAL | KPUCTAJUIOB HA OCHOBE IIPEACTABICHUMN | YUUTEJIEM U €T0 YYCHUKAMH,
HanpspkeHuil.  Ilonsatme o  meramuorepmuu | 00 OBP u monoxeHuss MeTayuioB B | CHOCOOCTBYIOIIMX
(aJIFOMUHOTEPMUH, MArHUETEPMUH U IP.). NIEKTPOXUMHUYECKOM pALy | TO3UTUBHOMY BOCHPHITHIO
Lemoncmpayuu. KomneKkuyst METauioB. HaIPsKEHUH. y4yaliuMucs TpeOOBaHUN U
B3anMopneiicTBue KOHIIEHTPUPOBAHHOM a30THOM Habmronare 1 onuchiBaTh XUMUYECKUN | IPOCHO YUUTENA,
KHCJIOTBI C MeZIbI0. BCIIBIIIIKA TEPMUTHON CMECU. | DKCIIEPUMEHT IIPUBJICYCHUIO UX BHUMaHUS
[Toptper H. H. bekeroBa K oOCykJIaeMOil Ha ypoke
24. | Hemeramsl. Hemeramnel kak oxuciaurend. Hemeramnsl kak | OnuchiBaTh 0COOGHHOCTH MOJIOKEHUS UH(pOpPMaLUK, AKTUBU3ALUH
braropognsie rassl BOCCTaHOBMTENHU. P 31eKTpoOoTpUIIaTeNbHOCTH. | HeMeTasuioB B Ilepuonnueckoii Tabaume | UX II03HABATEIIbHOU
WuepTHBIE UK OJ1arOPOIHbIE ra3bl. . . Menneneesa, CTpOCHHUE UX JEeATEIbHOCTH;
Lemoncmpayuu. Komiekuus HeMeETaIoB. aTOMOB M KPUCTAJIIOB. * 0OYXJIEHHE LIKOJIBHUKOB
Bensimka yépnoro nopoxa. Beirecuenue CpaBHHBaTh CIOCOOHOCTH K co0Ir0aaTh Ha YpOKe
raJIOr€HOB U3 UX PaCTBOPOB JIPYTMMH rajOr€HaMu | aJUIOTPOIIMH C METAJIJIAMU. OO0IIENPUHSATHIE HOPMBI
XapakTepu3oBaTh 00IIMEe XUMUYECKHE | TOBEACHMS, IpaBuJIa
cBoiicTBa HeMeTaioB B cBeTe OBP u OoOLIeHUsT CO  CTaplIUMU
UX TOJIOKEHUSI HEMETAIIJIOB B PAAY (yuurensmn) u
JIIEKTPOOTPHULIATEIEHOCTH. CBEPCTHUKAMHU
Hab6nronate 1 omuchiBaTh XUMUYECKH | (00ydaromumucs),
DKCIIEPUMEHT IIPUHIUIIBI yueOHOU
25. | Kucnotst Kucnotsl ¢ Touky 3peHHs aTOMHO-MOJIEKYISIpHOTO | COOTHOCHUTD MpeICTaBUTENEH JUCLUILINHBI u
HEOPTraHWYECKUE U yueHus. KucCaoTbl ¢ TOYKM 3pEeHHMS TEOPUH | OPraHWYECKUX U HEOPraHWYECKUX CaMOOPraHU3ALNN;
OpraHUYeCKHe EKTPOJIUTHYECKON aucconuanui. KucioTel ¢ | KUCIOT ¢ COOTBETCTBYIOLIEN * TMpPUBJICYCHUE BHUMAHUSA
TOYKH 3pEHUs TNPOTOHHOW Teopuu. OOLMe | KIACCU(PUKALNOHHOMN IPYyIION. LIKOJIbHUKOB K
XUMHYeckre cBoiicTBa kucnorT. Kmaccudukanus | OnucsiBarh o0IIMe CBONCTBA LIEHHOCTHOMY acCIeKTy
KHCJIOT. OPraHNYeCKNX W HEOPraHUYECKUX M3yd9aeMbIX ~ Ha  YpOKax




Jlabopamopmuwiii onvim. ViccnenoBanue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHON U
YKCYCHOM KHCIIOT KareJIbHbIM METOAOM MPHU UX
pa30aBIeHUN BOJIOM.

KucIIoT B cBete TOJl 1 ¢ mo3unuu
OKHCJICHUS-BOCCTAHOBIIEHHUS KaTHOHA
BOJIOPOJIa WJIM aHHOHA KHCIOTHOTO
ocrarka.

OHpC,Z[CJ'IHTB 0COOEHHOCTH XMMHYECKUX

CBOMCTB a30THOM, KOHLIEHTPUPOBAHHOU
CEpHOM U MYPaBbUHOMN KHUCIIOT.
[TpoBonuTh, HAOTIONATH U OOBSICHSTH
pe3yabTaThl IPOBEIEHHOIO
XMMHUYECKOT0 IKCIIEPUMEHTA

26. | OcHoBaHus OcHoBaHMA C¢  TOYKM  3peHMs  aroMHO- | OnuChIBaTh HEOPTAHUYECKUE
HEOPTraHUYECKHUE U MOJICKYJISIpHOTO  ydeHusi. OCHOBaHHMSI C TOYKH | OCHOBaHUS B cBeTe TO/I.
OpraHUYeCcKHe 3pEeHUs TEOPUH ANIEKTPOIUTHYECKON | XapaKTepHu30BaTh CBOMCTBA

mucconuanuu. OcCHOBaHUS € TOYKM 3PEHHS | OPraHUYECKUX U HEOPTaHUYECKUX
poToHHOM Teopuu. Knaccudukainus ocHoBaHM. | OECKUIOPOIHBIX OCHOBAaHUH B
XUMUYECKHME  CBOWMCTBA  OPraHUYECKUX M | CBETE MPOTOHHOU TEOPHUH.
HEOPraHUYECKUX OCHOBAHUM. [TpoBonuTh, HAOMIONATH U OMUCKHIBATH
Jlemoncmpayuu. Komekus meaoued 1 aMUHOB. | XUMHAYECKHN SKCIEPUMEHT
B3aunmopneiicTBue napoB KOHIEHTPUPOBAHHBIX

PacTBOPOB COJISTHOM KUCJIOTHI M aMMHaKa («IbIM

6e3 orusy). [lomydyeHnne aMMuaka u u3y4eHHe ero

CBOMCTB.

Jlabopamopnuie onvimur Ilonyuenue

HEPaCTBOPUMOTO THAPOKCHIA U €TO

B3aMMOJICHCTBUE C KUCIIOTON

27. | AmdorepHbie Heoprannueckue ampoTepHble COeTUMHEHUS: XapakTepru30BaTh OPraHUYECKUE U
COETMHEHUS OKCHUJbI U THAPOKCUJIBI, — UX CBOMCTBA U HeopraHnyeckue aM(poTepHbIe
HEOPTraHUYECKHE U noydeHue. AMGOTepHbIE OpraHUYECKUE COCIMHEHUS KaK BEIIECTBA C
OpraHUYeCcKHe COEMHEHHS Ha MTpUMepe aMHUHOKHUCIOT. [lenTuasl | MBOMCTBEHHON (yHKIIMEH KUCIOTHO-

Y TICTITU/THAS CBSI3b.

Jlemoncmpayuu.Pa3nuunsle ciydau
B3aUMOJICHCTBHS PACTBOPOB COJICH aTFOMUHHMSI CO
ETOYBIO.

Jlabopamopuvie onvimui Ilonydenune
amM(OTEepHOTO THIPOKCHIA ¥ U3YICHHE €r0o

OCHOBHEIX CBOMCTB.
ApryMeHTHpOBaTh CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX
OPraHUYECKUX COCIMHEHUN.
PackpsiBaTe Ha OCHOBE
MEXKIPEAMETHBIX CBsA3eH ¢ OMoIoruei

SBIICHUH, OpraHM3alus WX
paboThl C momydaeMoW Ha
YPOKE COLMAIbHO 3HAYMMOM
uHpOopMaIuei —
MHHUIIUMPOBAHNE ee
o0CyKIeHMS,
BBICKa3bIBAaHHS YYaIIUMHUCS
CBOETO MHEHHS IO ee
IIOBOAY, BBIPAOOTKH CBOETO
K HEil OTHOIIICHMS,

. MICTIONIb30BAHKE
BOCIIUTATEIHHBIX
BO3MOYKHOCTEH COIEpIKaHHs
yu4eOHOro mnpeaMeTra uepes
JIEMOHCTPAIIHIO JETIM
PUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO  TTOBEICHUS,

IMPOABJICHUA
YEIJIOBEKOIIOOHSI u
JI00pOCEPICYHOCTH, —uepe3

noA0Op COOTBETCTBYIOIIUX
TEKCTOB JUIsS YTCHUs, 3ajad
JUIsl pelieHusi, TpoOIeMHBIX
CUTyallud Ui OOCYXICHHS
B KJ1acce;

* TpHUMEHEHHEe Ha YypOKe
WHTEPAKTUBHBIX dbopm
paboTHI yUaluxcs:
MHTEJUICKTYaIbHBIX,
JIeNIOBBIX,  CHUTYAI[MOHHBIX
urp, CTHUMYJIHPYIOIITUX
MI03HABATEIbHYIO
MOTHBAIIMIO  IIKOJHHHUKOB,
JMCKYCCHM, KOTOpBIE IaroT
ydalmuMcsi  BO3MOXKHOCTD




CBOICTB

POJIb aMUHOKHUCIIOT B OpraHu3allin
JKHN3HHU

28. | Comu Knaccudpukamus coneit. JKEctkocTe Boabl U | XapaKTepU30BaTh COJIH OPraHUYECKHUX
ciocoObl e€ ycrpaneHus. Ilepexon kapOoHaTa B | M HEOPraHUYECKUX KUCIIOT B CBETE
rupokapOoHar u obparHo. OOmuUEe XUMHUYECKHE | TEOPHH AIEKTPOIUTHUECKON
CBOIICTBA COJIEH. IYICCOIIMAIIUN.
Lemoncmpayuu.Ilonyyenne ;xE€CTKON BOIBI U CooTHOCHUTH MpeCTaBUTENEH Coeh
ycTpaHeHue e€ KECTKOCTH. OpPraHNYECKHUX M HEOPTraHUYECKUX
Jlabopamopnule onvimsi IIpoBeneHue KHCJIOT C COOTBETCTBYIOIICH
KaueCTBEHHBIX PEAKLUH 110 ONPEEeNICHUIO COCTaBa | KJIacCU()UKAIMOHHON IPYIIIOH.

COJIH. XapakTepu30oBaTh KECTKOCTH BOJABI U
npeIaraTh crocoobl €€ ycTpaHeHusl.
OmnwmceiBaTh 00IINE CBOMCTBA CONEH B
ceere TO/I.
[TpoBOANTH, HAOIIONATH U OITUCHIBATH
XMUMUYECKHH IKCIIEPUMEHT
29. | [Ipaktuyeckas pabora | Pemenue skcriepuMeHTaIbHBIX 33/1a4 110 TEME: [TmanupoBark, MPOBOIUTH, HAOIIOIATH
Ne 2. Perienue «BemiecTBa u UX CBOHCTBa» OIUCBIBATh XUMHUYECKUI SKCIIEPUMEHT C
IKCTIEPUMEHTATBHBIX COOITIOIEHUEM TTPABHII TEXHUKU
3aJa4 1o TeMe 0e3omacHOCTH
«Bemecrta 1 ux
CBOMCTBa»
30. | [ToBropenue u TectupoBanue, pemieHue 3a1a4d U yIpaXHEHUN 110 | BBIOIHATH TECTHI, pelaTh 3a1a41 U
0000111€H1E TEMBI Teme YIpaKHEHUS 110 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX
JIOCTUKEHUHN B YCBOGHUH TEMBI.
KoppektupoBars CBOM 3HaHUS B
COOTBETCTBUH C TUIAHUPYEMBIM
pe3yIIbTaTOM
31. | KonTponbHas paboTa Pabota ¢ ucnosnp30BaHNEM TECTOBBIX 3a/laHUM [TpoBoasT pedrexcuro cOOCTBEHHBIX

Ne 2 «BemecTBa 1 ux
CBOICTBa»

Pa3IMYHOrOo THUIIA.

JOCTHIKEHUH B IO3HAHUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEILIECTB U XUMUYECKUX PEAKIIHII.
BricTpanBarOT NyTUAOCTUKEHUS

npUOOpECTH OIBIT BEICHMS
KOHCTPYKTUBHOI'O JIMAJIOra;
IpyNIoOBOM  paboThl  WIH
paboThl B mapax, KOTOpHIE
ydar LIKOJIbHUKOB
KOMaHIHOW  pabore W
B3aMMOJICHCTBHIO c
JIPYTUMU JE€TbMU;

*  BKIIOYCHHE B
UTPOBBIX
KOTOpBIE
noJiepxKarb
nereu K
3HAHHI,
IIO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIIEHUH B  KJacce,
IOMOT'al0T  YCTAHOBJIEHUIO
N00OporKenaTeIbHON
arMocdepsl  BO
YPOKa;

e opraHuzauus megcTsna,
HaCTaBHUYECTBA
MOTHUBHPOBaHHBIX u
SPYAUPOBAaHHBIX YYaIIUXCS
HaJ MX HEYyCHEeBaIoUUMU
OJTHOKJIACCHUKAMHU,
JAIOUIETO IIKOJIbBHUKAM
COLIMAJIBHO 3HAYMMBIN OIBIT
COTpYIHUYECTBA u
B3aMMHOM ITOMOIIIH

YPOK
npoLenyp,
IIOMOI'aroT

MOTHUBAIIUHO
MOJIYYCHHUIO
HaJIAXKUBAHU IO

BpeMs




KEJAeMOTO YPOBHS YCIEUTHOCTH.

Tema 4. XuMHus1 1 COBpeMeHHOE 0

omecTBO (4 4)

32. | Xumnuyeckas Ilonsarue o XAMUYECKOH TEXHOJIOTHH. | XapaKTepHU30BaTh XUMHUUIECKYIO
TEXHOJIOTHUS XUMHUYECKHE PEAKIIUU B TIPOU3BOJICTBE AMMHAKA M | TEXHOJIOTHIO KaK MPOU3BOAUTEILHYIO
METaHoJIA. O61mas KJaccu(puKarmoHHas | CUTy OOIIIecTBa.
XapaKTepUCTHKA peakuuit CHHTE3a B | OnuchIBaTh XUMHYECKHE MTPOLIECCHI,
MPOM3BOJACTBE  ATUX  MNPOAYKTOB.  HayuHble | jexaimye B OCHOBE ITPOU3BOICTBA
MPUHIIMIGI, JIe)KAIlie B OCHOBE IPOM3BOACTBA | aAMMHAKa U METaHOJA, C TOMOIIIBIO
aMMHaKa n MeTraHnosa.CpaBHEHHE ATUX | POAHOTO S3bIKA U S3bIKa XUMUH.
MIPOU3BOJICTB. YcTaHaBIMBaTh AaHAJIOTUU MEKITY JBYMS
Jlemoncmpayuu. Monenu IpOMBIIIIEHHBIX MIPOM3BOICTBAMM.
YCTaHOBOK TOJTyYEHUS] CEPHOU KUCIOTHI U dopmyITupoBaTh OOIIHE HAYIHBIE
CHHTE3a aMMHaKa MPUHITUITBI XUMHYECKOTO TTPOU3BOJICTBA
33. | Xumnueckas MapKupoBKa YITaKOBOYHBIX MaTEepPHAIIOB, AprymMeHTHpOBaTh HEOOXOAMMOCTh
IPaMOTHOCTB KaK AEKTPOHUKHU ¥ OBITOBOM TEXHUKH, SKOJIOTUYHOTO | XMMHUYECKOM IPAMOTHOCTH KaK
KOMITOHEHT 0011t TOBapa, MPOIYKTOB MTUTAHUS, STUKETOK 110 YXOAy | KOMIIOHEHTa OOIIEKYIETYpHOM
KYJBTYpBI YeJIOBEKa 3a OIEXKIOM. KOMIIETEHTHOCTH YEI0BEKA.
Jemoncmpayuu.BuneopparMeHThI U CIAMIBI O YMeTh nony4yarb HEOOXOIUMYIO
CTEIIEHU DKOJIOTHUYECKON YUCTOTHI TOBApA. HH(}pOpMaITHIO ¢ MAPKUPOBOK Ha
Jlabopamopuvie onvimul. I3yueHne MapKupoBOK VITAKOBKAX PA3JIMYHBIX MPOMBIIIIICHHBIX
Pa3IUYHBIX BUJIOB MPOMBIILICHHBIX U Y TIPOJIOBOJILCTBEHHBIX TOBAPOB
MTPOIOBOJILCTBEHHBIX TOBAPOB
34. | UroroBas koHTpoibHas | PaboTa ¢ ncmonb30BaHuEM TECTOBBIX 3aJaHUM [TpoBonsT pedrekcrto cOOCTBEHHBIX

paborta

Pa3IM4HOrOo THUIIA.

JOCTWKEHUH B ITO3HAHUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEILIECTB U XUMUYECKUX PEAKIIHIA.
BricTpanBaroT nyTH TOCTHUKEHUS
YKEJTAEMOT0 YPOBHS YCIIECIIHOCTH.

* BKJIFOYCHHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOpbIE TTIOMOTAIOT
MOJIIEP>KAaTh MOTUBALIUIO
JIETEeH K MOJTYYEHHUIO
3HAHUM, HaJTaXKUBAHUIO
MMO3UTHUBHBIX

MEXKJIIMYHO CTHBIX
OTHOIIICHUH B Kjacce,
MOMOTAIOT YCTAaHOBJICHUIO
no00pokenaTeIbHON
arMocdepsl BO BpeMs
YpoKa;

* opraHuzaunus megcTsa,
HacTaBHUYECTBA
MOTHBUPOBAHHBIX U
3PYAUPOBAHHBIX YYAIUXCS
HaJ UX HEYCTIEBAIOIUMHU
OHOKIIACCHUKAMH,
JTAIOIIETo IIKOJILHUKAM
COLMAJIbHO 3HAYHMMbII OIBIT
COTPYAHUYECTBA U
B3aMMHOM IOMOIIA




MaTtepuaabHO-TeEXHUYecKas 0a3a
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Harypanbnbpie 00beKTHI

XUMHUYECKUE PEaKTUBBI M MATEPHAIIBI

Xumuueckas 1abopaTopHasi OCy/1a, anmaparsl U TPUOOPHI
Moaenu

VYyebHbIe TOCOOUS HA IMEYaTHON OCHOBE
DKpaHHO-3BYKOBBIE CPECTBA O0yUCHHS

Texauueckue cpencra o0yuenus (TCO)

O6opynoBanne kabWHETa XUMUU

Ilepeuens obopynoBanust «ToUYKH pocTay

Ha6op OI'D o xumun

B nabop Bxomsr

1.

HBOOo~NOoOORWDN

0.
. Habop (hIIaKOHOB ISl XpaHEHUsI PAaCTBOPOB U peakTUBOB (00beM ¢urakona 100 mi1 - 5 KOMIUIEKTOB 1O 6 IITYK,
12.
13.
14.

15.
16.
17.
18.

BECHI JIabopaTopHsIe dekTpoHHbie 200 T,

CIUPTOBKA JabopaTtopHas,

BOPOHKa KOHUYECKas,

MaJ04Ka CTeKJISTHHAs,

npobupka [1X14 (10 wryk),

cTakaH BeIcOkui ¢ HocukoM BH-50 ¢ meTtkoii (2 mTykn),

WIMHAP U3MEPUTENbHBIN 2-50-2 (CTeKJITHHBIN, C TPUTEPTON KPBIIIKON),
ITaTUB U1 MpoOupok Ha 10 rHE3,

3aKUM IPOOMPOYHBIH,

HImaresbiaokeuka (3 mTyKH),

0o0beM (paakoHa 30 mi - 10 KOMIUIEKTOB 1O 6 MITYK),

LHWIMHJP U3MepUTeNbHbIN ¢ HocuKkoM 1-500 (2 mTyku), ctakad Beicokuit 500 mi (3 mtykn),

Ha0op epuiel A1 MBIThsI TOCYABI (€PI ISl MBIThS TPOOUPOK - 3 MITYKH, €pII IS MBIThs KOJIO - 3 IITYKH), Xanat oenblit x/6 (2
nepyaTku pe3sMHOBbIE XUMUYECKHE CTOMKHUE (2 ITYKN),

OYKH 3alIUTHBIE,

¢mbTps1 Oymaxubie(100 mTyk),

roprouee st cnuptoBok (0,33 ).

19.

B coctaB Habop BXOJAT peaKTUBBI:

ATIOMHUHUM, XKeJe30, COIsTHAs KUCIOTa, METUIIOpaHK, (heHondTanenH, aMMHaK, IepOKCU BOJOPOIa, HUTpAT cepedpa u Ipyrue; B
00111el CII0)KHOCTH - 44 pa3IMYHBIX BEIIECTB,

UCIIONIB3YEMBIX /ISl COCTABIICHHS KOMIUIEKTOB PEaKTHBOB MPH MPOBEACHUN

OK3aMCHAIIMOHHBIX 3KCIICPUMECHTOB I10 KYpPCY IIKOJILHOU XUMHU

[Tudposas nabopatopus no xumuu (yuenndeckas) Releon,




ObecneunBaeT BHINIOIHEHUE TAOOPAaTOPHBIX PadOT O XMMHUHU HAa YPOKAaX B OCHOBHOM IIKOJI€ U MPOEKTHO-HCCIIEI0BATENbCKON
nesTeNbHOCTH yuauuxcs. Kommiekranus: becipoBoiHOM MynbTUIATUYMK 110 XUMUU € 4-Ms BCTPOCHHBIMH JaTYUKaAMHU:

20. Haruyuk pH ¢ auanazoHom u3mepenus He yxe yem ot 0 o 14 pH

21. JIaTunk BBICOKOW TEMITepaTyphl (TEpMONIAPHBINA) C AMANa30HOM H3MepeHus He yxke uyeM ot -100 o +900C

22. JlaT4MK 3JEKTPONPOBOAUMOCTH C Juana3zoHamMu uaMepenus e yxe yem ot 0 1o 200 MxCwm; ot 0 10 2000 mxCwm; ot 0 10 20000
MKCM

23. JlaTuuk TeMIiepaTypbl IUIATUHOBBIN C AUAIMA30HOM H3MEPEHUs He yxe ueM ot -30 go +120C

24. JlaT4yuK ONTHYECKON INIOTHOCTU 525 HM




