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TpeOoBaHusl K yPOBHIO NOATOTOBKH y4eHUKOB 10 -11 kiaaccos

B pe3yjJbTaTe U3y4Y€eHUusi XUMHUH YYCHHUK JO7KCH 3HATD:

10 kaace

[ToHsTHSA OprannvecKasl XuMus, PUPOAHbIE, UICKYCCTBEHHBIE U CUHTETUYECKUE
MaTepuabl;

ocHoBHBIE 1os10KeHus TXC, oHATHS ©30MEP, TOMOJIOT, TOMOJIOTHYECKUH P,
MPOCTPAHCTBEHHOE CTPOECHUE;

MpaBuiia COCTaBJICHHUS HA3BaHUW KJIACCOB OPraHUYECKUX COCIMHEHUN;
Ka4eCTBEHHBIE PEAKIIMKU HA PA3JIUYHbIE KJIACCHl OPraHUYECKUX COEAMHEHHUI;
BaKHEWIME PU3NUECKUe U XUMUYECKHE CBOMCTBA OCHOBHBIX MPEICTaBUTENEH
HM3YyYECHHBIX KJIACCOB OPraHUYECKUX BEIIECTB;

KJIaCCU(DHUKAITMIO YTIIEBOJIOB MO PA3JIMYHBIM MPU3HAKAM;

XapaKTePUCTUKH BAXKHEUIINX KJIACCOB KHCIOPOJACOACPKAIINX BEIIECTB;
KJIAaCCU(UKALUIO U BUJbI U30MEPUU;

MpaBUJIa TEXHUKU O€30MTaCHOCTH.

11 kaace

Baxuelime XuMUYeCKHE TOHATHS: BEIIECTBO, XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIbHAs aTOMHAs Macca, OTHOCUTEIIbHAsI MOJIEKYJISIpHAsE Macca, UOH,
JUIOTPOIHUSI, U30TOIIbI, XUMUYECKasI CBS3b, 3JIEKTPOTPULIATEIIbHOCTh, BAJICHTHOCTb,
CTENEHb OKHUCIICHHMS, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
3JIEKTPOJIUT, HEAJIEKTPOJIUT, PACTBOP, JICKTPOJUTHUECKAS TUCCOLINALNS, OKUCITUTEND,
BOCCTaHOBHTEIb, OKUCIICHUE ¥ BOCCTAHOBIICHHE, TETIOBOM d(DPEKT, CKOPOCThH
XUMHUYECKON peaKIuu, KaTaau3, XAMHUUYECKOE PAaBHOBECHUE;

ocHoBHEIC 3aKk0HBI xuMun: 3CMB, 3IICB, I13.

oCHOBHbI€ Teopuu: TOJI. BaxkHeH e BEIIECTBA U MATEPUAJIbl: OCHOBHBIC METAJLIIbI U
CILJIaBbI; CEpHas, COJIsTHASA, a30THASI KUCJIOTHI; IIEJI0YH, aMMHAK

YMmeTh:
10 kaace

CocTaBiiTh CTPYKTYpHBIE (POPMYIIBI H30MEPOB;

Ha3bIBaTh OCHOBHBIE KJIACCHhl OPraHUYECKUX BEUIECTB 110 MEXKIYHAPOTHOM
HOMEHKJIATypE;

CTpOEHUE, TOMOJIOTHUECKUE PSIIbI OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHHIA;
COCTaBIISATh YPaBHEHUS] XUMUYECKUX PEAKIIH, peliaTh 3a1a4uu;

O0OBSACHATH CBOWMCTBA BEIIECTB HA OCHOBE X CTPOCHUS,

YMETb IIPOTHO3UPOBATh CBOWCTBA BELIECTB HA OCHOBE X CTPOCHUSI;

OTIPEIEIATh BO3MOKHOCTD ITPOTEKAHNS XMMHUECKUX PEAKIUM;

pelaTh 3a/1a4uu Ha BBIBOJ] MOJIEKYJISIPHOM (pOpMyIIbl BellecTBa 10 3HAUEHHIO MAaCCOBBIX
J0JIEN XUMUYECKHUX DJIEMEHTOB U 110 Macce MPOIyKTOB CrOPaHUS;

IIPOBOJIUTH CAMOCTOSATENbHBIN NOUCK MH(POPMAIIUH C UCIIOJIB30BAaHUEM PA3TMUHBIX
HCTOYHUKOB;

IpaMOTHO 00OpamaTbes ¢ XMMUYECKOH TOCYA0H 1 000pyJOBaHUEM;

UCIOJIb30BATh MOJIy4YEeHHbIE 3HAHUS JJIS IPUMEHEHHS B OBITY.



11 kaace

HaspiBaTh BeniecTsa 1o TPMBUAIBLHOM U WIM MEKyHAPOJHOM HOMEHKIIATYPE;
OIIPENENATh: BAJICHTHOCTb U CTEIIEHb OKUCIICHUS IEMEHTA, TUIl XUMUYECKOH CBA3H,
OKHCIIUTENb U BOCCTAHOBUTEIIb;

e  XapaKTepHU30BaTh: 3JIEMEHTHI MAJIbIX IEPHOI0B MO UX noJiokeHuto B [ICXI; obmue
XMMHUYECKHE CBOMCTBA KJIACCOB HEOPraHUYECKUX COCIUHEHUN;

e OOBSICHATH: MPUPOAY XUMHUYECKOU CBSA3U (MOHHOM, KOBAJIEHTHOH, METAJUTMYECKON ),
3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKLIUN U MTOJIOKEHUS XMMUYECKOTO PaBHOBECHUS
OT Pa3IUYHBIX (PAKTOPOB;

e  BBINOJIHATH XUMUYECKUH IKCIIEPUMEHT Ha paclo3HaBaHUE XOPHUA-UOHOB, Cyb(aT-
HMOHOB, alleTaT-HOHOB, HOHOB aMMOHUs. Onpeaenars 0eIK, TII0K03Y, IIIULEPUH 110
XapaKTePHBIM CBOWMCTBAM;

e IIPOBOJUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKON NH(POPMAIIUH C UCIIOJIb30BAHUEM
Pa3JINYHBIX HCTOYHUKOB;

Hcnonw3oBath NpUOOpETEHHBIC 3HAHUS U YMEHUSA B IPAKTUUYECKOU NESITENbHOCTU U
MOBCEIHEBHOU KU3HU:

e Ui OOBSICHEHUS XUMHUYECKUX SIBICHUN, TPOUCXOAALIUX B IPUPOJIE, OBITY U aH
MIPOU3BOJICTBE;

® OIpeACICHUA BO3MOKHOCTHU MPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX
1 OLICHKHU UX HOCHG}ICTBHﬁ;

e DKOJIOTMYECKH 'PAMOTHOTO MOBEICHHS B OKPYXKAIOIICH CPeIe;

e OIICHKHU BJIIMSHUSI XHMUYECKOTO 3arPS3HEHUS OKPYXKAIOIIEH Cpe/ibl Ha OPraHu3M
YeII0BEKa,

e 0e30macHOro 0OpaIIeHus C TOPIOYUMH M TOKCHYHBIMHU BEIECTBAMH, JTJAO0OPATOPHBIM
000pyI0BaHHEM;

e TIPUTOTOBJICHHS PACTBOPOB C OMPEICICHHON KOHIICHTpAIHel B ObITY M Ha TIPOU3BO/ICTBE;

KpUTCPpUHU OLCHKHU JOCTOBCPHOCTHU XUMHYECKOH I/IH(i)OpMaI_II/II/I, HOCTyHaI-OH_Ieﬁ U3 pa3JINIHbIX
HMCTOYHHKOB.



Conepxxanue yueOHOr0 npeaMeTa XuMusi

10 KIIACC (OPTAHUYECKAS XUMUSA)

(1 4 6 Heoenio 35u)

Beenenmne (1 u)

[Ipeamert opranuveckoit xumun. CpaBHEHNE OPraHUYECKUX COCTUHEHUN ¢ HEOPTaHUYECKUMH.
[IpupoaHbie, HCKYCCTBEHHBIE M CHHTETHYECKUE OPraHUYECKUE COCAMHEHUSI.

Tema 1. Teopusi cTpoeHust OpraHnyecKMX coeJuHeHui (2u)

BanentHoctb. X¥UMHUECKOE CTPOCHHUE KaK MOPSAOK COSTUHEHUS aTOMOB B MOJIEKYJI€ COTJIaCHO
UX BaleHTHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPTaHUUECKHIX
coequHeHui. [IoHsATHE 0 TOMOJIOTUY ¥ TOMOJIOTaX, H30MEPUH U U30Mepax. XUMHUUECKUE
(hopMyITBI U MOJIEJIM MOJIEKYJT B OPTAaHUYECKOM XUMUMU.

JdemoncTpanuu. Moaenu MOJIEKYJI TOMOJIOTOB 1 K30MEPOB OPraHUYECKUX COCTUHEHUH.

Tema 2. YriieBoA0pPOAbI U X NPUPOAHBIE HCTOYHHKH (8 u)

[Ipupoansiii ra3. Ankansl. [IpuponHsiii ra3 kak Tomnuso. [IpeumyiiecTBa npupoaHOTO raza
nepea IpyrumMu BugamMu Torinea. CocTaB MpUPOTHOTO Tasa.

AJKaHBI: TOMOJIOTHYECKHUH Psifl, ©30MEPHUSI 1 HOMEHKJIATypa alKaHOB. X UMHUYECKHE CBOMCTBA
aIKaHOB (Ha MpUMepe METaHa U 3TaHa): TOPEHUE, 3aMeleHUE, PAa3JI0KEHUE U ICTHIPUPOBAHNE.
[IpuMeHeHne akaHOB HA OCHOBE CBOMCTB.

AJKeHBI. DTUJIEH, €r0 TIOJIydeHHE (IeTHAPUPOBAHUEM dTaHa U ICTUPATAIIMEH dTaHOIA).
XUMHUYECKHE CBOMCTBA ATUJICHA: TOPEHHE, KAYECTBEHHBIE peaKIiuu (00ecIiBeunBaHne OPOMHON
BOJIbI M PACTBOPA MEpPMaHraHaTa Kajius), THapaTaiys, noaduMmepusanus. [lonudTunex, ero
cBoiCcTBa U nnpuMeHeHue. [I[puMeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

Ankaauensl ¥ kay4dyk u. [loHsTre 006 ankaaneHax Kak yrieBoJ0poAax ¢ IBYMs IBOWHBIMU
CBS3SMH. XUMHYECKHE CBOMCTBA OyTajnenHa-1,3 u u3onpena: ooecuBeyrnBaHue OPOMHOM BOIBI U
MoJMMeEpHU3anus B Kaydyku. Pe3una.

A I K 4 H bl. ATIETHJIEH, €T0 MOJIy4eHUEe TUPOIU30M METaHa U KapOUIHBIM CIIOCOOOM.
XUMHUYECKUE CBOMCTBA alleTUJICHA: TOPEHHE, 00eCIIBEUMBaHNE OPOMHO BOJIbI, MPUCOCAMHEHUE
XJIOpPOBOJIOPOIa U ruapaTauus. [Ipumenenue aneTuneHa Ha OCHOBE CBOMCTB. Peaknus
MOJMMEpPHU3auny BUHWIXJIOpUAa. [[oTMBUHUIT XJIOpU 1 €r0 IPUMEHEHHE.

benzon. [lonyuyenue 6eH30I1a U3 rekcaHa U aneTwieHa. XUMUUYECKUe CBOicTBa OeH301a:
ropeHue, raloreHupoBanue, HurpoBanue. [lpumenenue 6eH301a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepabotka HedTu. Hedrenpoaykrsl. beH3uH 1 moHsATHE 00 OKTAHOBOM
YHUCIIe.

JdemoncTpanuu. ['openue merana, 3TuiieHa, auetuieHa. OTHOLLIEHUE METaHa, STUIICHA,
arieTusieHa ¥ OEH30J1a K pacTBOPY IepMaHraHara kanus u Opomaoit Boze. [lonydyenue stunena
peakiuei AeruapaTaiiy 3TaHola U IENOJUMEPHU3aliiY MOJIMATHIICHA, alleTUIeHa KapOuIHbIM
criocoboM. PaznoxeHune kaydyka npu HarpeBaHUM, UCIIBITAHKUE TTPOIYKTOB PA3JI0KEHHS Ha
HenpenenbHocTh. Konmekius o0pas3oB HedTr U HeTernpoIyKTOB.

JlabopaTopHbie onbIThl. 1. OnpeeneHne 3J1eMEHTHOTO COCTaBa OPraHMYECKUX COCIUHEHUN. 2.
NsroTtoBnenune mojenei MoJeKyl yriaeBoAopooB. 3. OOHapy:KeHHEe HempeIeIbHBIX
coenuHeHuH B )XuAkux HedTenpoaykrax. 4. [Tomyuenue u cBoiCTBa alleTuieHa. 5.
OzHakomiieHue ¢ kosueknuen «HedTrs 1 mpoayKThI ee mepepaboTKm.

Tema 3. Kuciiopoacoaep:xaiue oprannyeckie coelMHeHUs U UX MPUPOIHbIEe HCTOYHUKH
(10 4)

EnuHCTBO XMMHUECKOM OpraHu3auu )KUBBIX OPraHU3MOB. XUMHUYECKHUI COCTAB AKHUBBIX
OpraHU3MOB.

Crnuptsl. [lomydenue sTanona OpoKEHHEM TIIFOKO3bI U THApaTaIe sTuieHa. [ uapokcunpHas
rpymnmna kak pyHKIuoHanbHas. [IpeacraBnenue o BOJIOPOAHON CBA3U. XUMHYECKHE CBOMCTBA
3TaHOJA: TOPEHHE, B3aNMO/ICHCTBHE ¢ HATpUeM, 00pa30BaHKE POCTHIX U CIOKHBIX 3(DUPOB,



OKHCJIEHHE B anpaerul. [I[pumeHeHue aTaHoa Ha OCHOBE CBOWMCTB. AJIKOIOJIM3M, €T0
IIOCJIEICTBUS U NIPEAYIPEKACHUE.

[TonsTHE O IpEAETBPHBIX MHOMOATOMHBIX CIIUPTaX. [ IMIIEpUH KaK IpeaCTaBUTENb
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiysi HA MHOroOaTOMHBbIe cliupThl. [Ipumenenue
[JIMLIEpUHA.

Kamennsiit yrosis. ®enous. Kokcoxumuueckoe nmpou3BoACTBO U ero npoaykuus. Ilomyuenue
(eHoIa KOKCOBaHWEM KaMEHHOTO yIiid. B3anMHoe BiHsiHUE aTOMOB B MOJIEKYIe (eHoa:
B3aMMO/ICHCTBHE C TUAPOKCHIOM HATPHsI U a30THOU KuCioTol. [lonmkonneHcanus Gpenona ¢
dbopmanpaeruoM B heHosiohopManbIeruaHyI0 cMoiy. [IpuMmenenne ¢eHolia Ha OCHOBE
CBONCTB.

Anbnerunpl. [lonydyeHue anbaeruioB OKUCICHUEM COOTBETCTBYIOLIUX CIIUPTOB. XUMUYECKHE
CBOICTBA allbJIETU/IOB: OKHUCIIEHHE B COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJIEHUE B
COOTBETCTBYOIUN cupT. [IpuMenenue popmanpaeruia v aleraibAeriia Ha OCHOBE CBOWCTB.
Kap6onoBsie kucnotsl. [Tonyuenne kapOOHOBBIX KMCIIOT OKUCIEHUEM alIbJIETUI0B. XUMHUYECKUE
CBOMCTBa YKCYCHOM KHCJIOTHI: OOIIHME CBOMCTBA C HEOPraHUYECKUMU KHUCIOTaMU U peaKkius
stepudukanmu. [[pumMeHeHne yKCyCHOM KUCJIOTHI Ha OCHOBE CBOMCTB. BhICIINE )KUpHBIE
KHMCJIOTBI Ha IPUMEPE NAIbMUTHHOBOM M CTEAPUHOBOM.

Crnosxuble 3¢upsl ¥ xKupbl. [loxydenne cinoxHbIX 3¢upoB peakueil arepuduxanuu. CroxHble
3¢upsl B Ipupojie, Ux 3HaueHue. [IpruMenenne cioxHbIX 3()UpPOB Ha OCHOBE CBOMCTB.

Kups! kak cioxxHbIe 23GUPHl. XUMUUYECKHE CBOMCTBA JKUPOB: TUIPOIIU3 (OMBLICHNE) U
TUAPUPOBAHUE )KUJIKUX KUPOB. [IpuMeHeHre )KUpoB Ha OCHOBE CBOMCTB.

VYrieBoapl. YTaeBopl, X Kiaccuukaiys: MOHOCaXapuasl (TIIFOK03a), JUcaxapuabl (caxapo3a)
Y ToJIMcaxapubl (Kpaxmall U 1eJIJI0103a). 3HaYeHHe YriIeBOIOB B )KMBOW IPUPOJIE U B )KU3HU
YEJI0BEKa.

['mroxk03a — BEMIECTBO ¢ IBOMCTBEHHON (DYHKIIMEH — albJACTUIOCTTUPT. XUMHUUECKHE CBOMCTBA
TJIIOKO3bI: OKHUCJICHHE B TVIFOKOHOBYIO KUCIJIOTY, BOCCTAHOBIIEHUE B COPOUT, OpoKeHHEe
(MonouHOKHCIOE U crupToBoe). [IpMeHeHne TioKo3bl Ha OCHOBE CBOWCTB.

Jucaxapuel v noaucaxapusl. [IoHsATHE 0 peakusaX NOJUKOHICHCAUH U THAPOJIN3a Ha
MpUMepe B3aUMOIPEBPAICHHI: TII0K03a ” morcaxapu.

JdemoncTpanuu. OkuciieHue cnipTa B anbleru. KauectseHHas peakius HA MHOTOATOMHBIE
cnupthl. Komnekuus «KaMeHHBIN yroiab v NpoayKThl €ro nepepaboTkuy. PacTBopumMocThb
(eHoa B Bojie IpHu 0OBIYHON TemIiepaType U MpHu HarpeBaHuu. KauecTBeHHbIE peakluy Ha
(beno. Peakius «cepeOpsiHOrO 3epKaliay allbJeTUI0B U IIIOK03bl. OKUCICHHE abACTHA0B U
TUIIOKO3BI B KHCIIOTHI € MOMOIIbI0 ruapo-keuaa meau (I1). Tlonydyenne ykcycHO-3TUIIOBOTO U
YKCyCHO-u30amMuinoBoro 3¢upos. Komneknus a¢pupubix macen. KauecTBeHHas peakius Ha
Kpaxmail.

JlabopaTopHblie onbIThI. 6. CBoiicTBa 3THIOBOTO criupTa. /. CBolicTBa riuiepuna. 8. CBoiicTBa
dopmanpaeruaa. 9. CpoiictBa ykcycHoil kucnoTsl. 10. CoiictBa xkupoB. 11. CpaBHeHue
CBOMCTB pacCTBOPOB MbLIA U CTHPAIbHOTO Nopomika. 12, CoiicTa rimoko3sl. 13. CBoiicTBa
Kpaxmaina.

Tema 4. A3oTcoaep:kamue coeTMHEHUsI U UX HAX0KIeHUe B skuBoii npupose (6 )

Awmunsl. [Tonsitie 06 amunax. [TonyueHne apoMaTH4ecKoro aMuHa — aHUJIMHA — U3
HUTpOOEH30J1a. AHWINH KaK OpraHuyeckoe OCHOBaHUE. B3anMHoe BiIMsIHHE aTOMOB B MOJIEKYJIE
aHWJIMHA: OcJIabJIeHHe OCHOBHBIX CBOMCTB M B3auMoieiicTBre ¢ OpoMHO# Bojoi. [Ipumenenue
aHWJIMHA HAa OCHOBE CBOWCTB.

AmuHOKHCIOTHI. [TosyyeHre aMUHOKUCIIOT U3 KapOOHOBBIX KUCIOT U TUAPOIU30M OEIIKOB.
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHUYECKUX COCTUHEHUH:
B3aMMO/ICHCTBHE CO IIET0YaMHU, KUCIOTaMH U PYT € APYroM (peakius MOJIUKOHICHCAIIUN).
[lentunnas cBs3b U onunenTuabl. [IpuMeHeHne aMUMHOKHUCIOT HA OCHOBE CBOMCTB.

benku. [Tonyyenue OenkoB peakiivel MOIMKOHICHCAIIMH aMUHOKUCIOT. [lepBudHast, BropudHast
U TPETHYHAs CTPYKTYpPbI O€IKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: TOPEHUE, TeHATypalus,
TUIPOJIU3 U I[BETHBIC peakinu. bruoxumuueckue QyHKIIMN OETKOB.



['enernueckas cBs3b MEXK/y KJIaCCaMU OPTraHUYECKUX COCIMHEHUN.

HyxnennoBble kucinoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKI€oTH10B. O0muii 1ian
crpoenus HykineoTuna. Cpasuenue ctpoenus u pyakumii PHK u JIHK. Ponb HykienHOBBIX
KHCJIOT B XpaHEHHH U Tiepesiaue HaciueacTBeHHOH nHdopmaryn. [lonsaTie 0 OMOTEXHOJIOTHH U
T€HHOW MHXKEHEPUU.

JdemoncTpaumnu. BzaumoaencTeue aMMuaka U aHWIMHA C COJITHOM KUCIOTOW. Peakuus aHummHa
¢ OpoMHO# BoJIOM. Jloka3aTenbCTBO HAMMUMs (DYHKIMOHAIBHBIX TPYII B PaCTBOPAX
aMUHOKHCIIOT. PacTBopeHue u ocaxaenre 0enkoB. LIBeTHbIE peakiiuy OEJIKOB:
KCaHTOIIPOTEHHOBAas U OuypeToBasi. ['opeHue nTuybero nepa v MepcTsiHoM HUTU. Mojaenb
moJiekyabl JIHK. Ilepexoibl: 3TaHOI -> 3THIIEH ->- 3TWICHIJIUKOJIb -> STUJICHTJIMKOJISAT MEIN
(II); aTanos -> 3TaHANB -> 3TAaHOBAs KUCJIOTA.

JladopaTopubie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTnueckas padora Ne 1. nenTudukanus opraHuyecKux COeIMHEHUH.

Tema 5. BuoJsiornyecku akTHBHbIE OpraHnyeckue coenqunenus (4 u)

®epmenThl. DepMEHTHI KaK OMOJIOTHYECKUE KaTaTru3aToPbl 0eIKOBOM mpupoabl. OcoOeHHOCTH
¢byHKIMOHUpOBaHUS GpepMeHTOB. Posib pepMEHTOB B KU3HEAESITEIbHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35HCTBE.

Butamunsl. [lonstue o Butamruax. HapymieHusi, cBs3aHHbIE C BATAMUHAMU: aBUTAMHHO3BI,
TUIIOBUTAMUHO3BI U TUIIEpBUTaMUHO3bL. Butamuu C Kak mpecTaBUTENb BOI0PACTBOPUMBIX
BUTAMUHOB ¥ BUTAMHUH A KaK TIPEICTABUTEIb KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmonsl. TIoHsITHE 0 TOPMOHAX KaK TYMOPAJIbHBIX PETYIATOPAX KU3HEEATEIbHOCTH KUBBIX
opranu3MoB. HCYIUH U aJipeHaIuH Kak MpeicTaBuTeNn ropMoHoB. IIpodunakTika caxapHoro
nuabera.

JlekapctBa. JIekapcTBeHHast XUMHUSI: OT MAT-POXUMHU O XUMHUOTEPATUU. ACTIHPHH.
AnTHOMOTHKH 1 qucOakTepro3. Hapkornueckue BemectBa. Hapkomanus, 6opr0a ¢ Hel u
npouIaKkTUKa.

JdemoncTpaumnu. PaznoxeHnne nepokcuia BOJ0OPOaa KaTajiazon ChIporo Msca U CbIporo
kaprodens. Komnekius CMC, coaepxariux sH3uMBL. Vcnibitanue cpenbl pactBopa CMC
WHIUKaTOpHOUM Oymaroii. Mmmoctparuu ¢ dpotorpadusiMu )KUBOTHBIX C Pa3IMIHBIMU (hopMamMu
aBUTaMHHO30B. KoJyekuys BUTaMUHHBIX IpenapaToB. McnelTanue cpeasl pacTBOpa
aCKOpOMHOBOM KUCIOTHI MHANKATOPHOU Oymaroii. McrbiTaHue anTeyHoro npenapara HHCYJIMHA
Ha 6enok. JlomaiHss, 1abopaTopHas U aBTOMOOUIIbHAS anTeuKa.

Tema 6. UcKyccTBeHHBbIE H CHHTETHYECKHE MoJHMepHI (3 u)

HckycctBenHbie noaumepsl. [lomydeHne HCKyCCTBEHHBIX IOJUMEPOB, KaK MPOAYKTOB
XUMHYECKON MOJIM(UKALUY TPUPOTHOTO MOJIUMEPHOTO ChIpbsl. ICKycCTBEHHBIE BOJIOKHA
(ameTaTHBIH 1I€JIK, BUCKO3a), UX CBOMCTBA U MIPUMEHEHUE.

Cunrernueckue noaumMepsl. [loaydyeHne CHHTETUYECKUX TOJIUMEPOB PEAKLUSIMHU
MOJMMEPHU3aLUHU U NOJIMKOHIeHcauuu. CTpyKTypa MOJMMEPOB: JIMHEWHAsI, pa3BETBICHHAs U
MpOCTpaHCcTBeHHas. [IpencraBuTenn CHHTETUUECKHUX TIIaCTMACC: MOJIM3TUIIEH HUZKOTO U
BBICOKOT'O JJaBJIE€HUS, OJUITPONIIIEH U NOJUBUHWIXJIOpUA. CUHTETUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KaIpoH.

demoncTpanun. Komieknus niactMace v u3ienuil u3 Hux. Kosmekim nCKycCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH U U3JEJINN U3 HUX. Pacrio3HaBaHue BOJOKOH [0 OTHOLIEHUIO K
HarpeBaHUIO U XUMUYECKUM PEAKTUBaM.

JlaGopaTopHsle onbIThI. 15. O3HakoMiIeHHE ¢ 00pa3liaMy MJIacTMAcC, BOJIOKOH M Kay4yKOB.
IIpakTnuyeckas padora Ne 2. Pacnio3HaBaHue TJIaCTMAcC ¥ BOJIOKOH.

11 KJIACC

(1 u 6 Heoento sceco 34 u

Tema 1 Ctpoenue aroma u nepuoandecknii 3axon /I. U. Menneneena (3 u)

OcHOBHBIE CBEAICHNS O CTPOCHHUH aTOMa. SI1po: MPOTOHBI M HEUTPOHBI. M30TOMNBI. DIIEKTPOHBI.
DneKkTpoHHas 000104Ka. DHEpreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHSI AIEKTPOHHBIX



000JI0YEeK aTOMOB 3JIEMEHTOB 4-TO M 5-T0 NMepruoI0B neproanueckoi cucremsr /. 1.
MenpeneeBa (nepexoaHbix eMenToB). [lonsatue 06 opourtansx. 8- up-opOuTanu. DIEKTPOHHbIE
KOH(UTypauyu aTOMOB XMMHUYECKHX 3JIEMEHTOB.

Ilepuoanueckuii 3akon [I. 1. MenneneeBa B cBete yueHus o crpoenuu aroma. Otkpsitue /1. .
MeHeneeBpIM IEPUOIUYECKOTO 3aKOHA.

[Tepuoanueckas cuctema xumudeckux snemenToB [1. 1. MenneneeBa — rpaduueckoe
0TOOpaXe€HUE MEPUOINUECKOr0 3aKoHa. DU3NUECKUI CMBICI OPSAIKOBOTO HOMEPA AJIEMEHTA,
HOMeEpa MEPHOIa U HOMEpa rpymnibl. BaneHTHbIE 37eKTpOHbI. [[pUurHbBI H3MEHEHUS CBOMCTB
AJIEMEHTOB B MIEPUO/IaX U Ipymnmnax (TIaBHBIX HOATPYIIIAX).

[Tonoxxenne BOJOpOJa B IEPHOIUIECKON CUCTEME.

3HaueHue NepruoAUYECKOro 3aKoHa U EPUOANYECKO cuCTeMbl XUMHUYECKUX eMeHToB 1. 1.
MenpneneeBa i pa3BUTUS HAyKU U IOHUMAaHUs XUMUYECKOW KAPTUHBI MUpa.
JemoncTrpanumn. Paznuuneie popmbl IeproanyecKoil cucteMbl XUMHUUecKux 3nemenTos 1. 1.
Menneneesa.

JladopaTopublii onbIT. 1. KoHCTpyHpOBaHUe NEpUOIUIECKOM TaOIUIIBI SJIEMEHTOB C
HCIIOJIb30BAHUEM KapTOUEK.

Tema 2. Ctpoenue Bemecrsa (14 u)

WNonnas xumnueckas cBsa3b. Katrons! u annonsl. Kimaccudukanust nonos. MoHHbIe
KpUCTaJUIMYECKHE pemeTkr. CBOMCTBA BEIIECTB € TUM THUIIOM KPUCTAINYECKUX PEIIETOK.
KoBaneHntHas xumuyeckas CBsI3b. DJIEKTPOOTpULIATENbHOCTD. [lonsipHas u HenoaspHast
KOoBaJIeHTHbIE CBsA3U. J{unosb. [TosspHOCTE CBS3M U MOJIAPHOCTH MOJieKyJibl. OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIA MEXaHNW3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBs3U. MoJeKynsipHble U
aTOMHBIE KpUCTAIIINYECKUE pemeTky. CBONCTBA BEIIECTB C 3TUMHU TUITAMH KPUCTAIIMYECKUX
pEeLIETOK.

Mertannuueckas XumMuieckast cBsizb. OCOOEHHOCTH CTPOEHHS aTOMOB MeTa/lIoB. MeTaminueckas
XUMUYECKas CBSI3b U METAJUIMYECKAsl KpUCTaJuIMuecKas pemerka. CBONCTBA BEIIECTB C 3TUM
THIIOM CBSI3H.

Bonoponnas xumudeckast cBsi3b. MeXXMOJEKYIsIpHAast 1 BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAS
CBsI3b. 3HAUEHKE BOJIOPOJAHOM CBSI3H JUIS OpraHU3alui CTPYKTYp OHOTIOIMMEPOB.

[Tomumepsl. [1nacTMaccel: TEPMOIIACTBI U PE-aKTOIUIACTHI, UX MPEACTABUTENN U IPUMEHEHHE.
Bonokna: npupoaHbie (pacTUTEIbHBIE U )KMBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHbIE U
CUHTETUYECKHUE), UX MPEJCTABUTENU U IPUMEHEHHE.

I"a3006pa3Hoe cocrosiHKE Belee T-B a. Tpu arperatHeix cocTosiHUs Boibl. OcoOeHHOCTH
CTpOeHUSs ra30B. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX NPUPOIHBIX CMECEH: BO3YX, IPUPOIHBIN Ta3. 3arpsisHeHue
atMoc(eps! (KMCIOTHBIC JI0KIH, TAPHUKOBBIN 3¢ (deKT) u 6oppda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPOI, KUCIOPO, YIICKUCIbIN Ta3, aMMHUaK,
striieH. VX mostyuenue, coOupanue u pacrio3HaBaHHe.

XKunakoe coctosnue BemectBa. Boga. [lorpebnenue Boibl B ObITY U HAa TPOU3BOICTBE.
JKecTkoCTh BOJIBI U CLIOCOOBI €€ YCTPaHEeHHUS.

MunepasnbHbie BOJbI, UX HUCIIOIb30BAHUE B CTOJIOBBIX U JICYEOHBIX HENSIX.

XKuakue KkpucTauibl ¥ UX IPUMEHEHUE.

Tsepnoe cocrosiHue BerecTBa. AMOp(HbIE TBEpAbIE BELIECTBA B IPUPOJIE U B )KU3HU YEIOBEKA,
UX 3Ha4Y€HUe U npumeHenue. Kpucrammmyeckoe CTpOEHUE BEILIECTBA.

HucnepcHbie cucteMsl. [TonsTHE 0 qucniepcHbIX cucTeMax. JucnepcHas gasza u AUCepCUOHHAs
cpena. Knmaccudukanus qucrepeHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHUS
JMCTIEPCHOM Cpe/ibl ¥ TUCTIEPCUOHHOM (as3bl.

I'pyboucriepcHbIe CUCTEMBI: SMYJIbCUHU, CYCIIEH3HH, a3PO30JIH.

TOHKOAUCIIEPCHBIE CUCTEMBI: €I U 30JIU.

Cocras BelecTBa U cMeceil. BerectBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHHUS. 3aKOH
IIOCTOSTHCTBA COCTAaBa BEILECTB.



[TonsTHE «IOIA» U €€ pa3HOBUIHOCTU: MaccoBas (1011 3JIEMEHTOB B COEIMHEHUH, J10JIs
KOMIIOHEHTa B CMECU — JI0JIs1 IIPUMECEH, /10151 pACTBOPEHHOIO BEILLIECTBA B PACTBOPE) U
oObeMHas1. J{oJst BBIXOa MPOAYKTA PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO.

JemoHcTpanun. Mojens KpUCTAIUIMYECKOH pelIeTKH Xjiopuaa HaTpus. OOpasiibl MUHEPAJIOB €
MOHHOM KPUCTAJUINYECKOMN PELIETKON: KAJIBIUTA, FTAINTA. MOJEIN KPUCTALIIMYECKUX PELIETOK
«CyXOTo Jbaa» (WM Ho/a), anMasa, rpadura (vwim kBapia). Moaens monekyiasl JJHK. O6pa3zibt
tactMace ((peHonopopmManbIaerHIHbIe, TOJINYPETaH, TOIUITHIICH, TOJTUITPOITUIICH,
MOJIMBUHUJIXJIOPUA) U u3enus u3 Hux. O6pasipbl BOJIOKOH (IIEPCTh, LIENK, alleTaTHOE BOJIOKHO,
KarpoH, JIaBCaH, HEMIOH) 1 u3aenus u3 Hux. O0pasibpl HeOPraHUYECKUX MOJIMMEPOB (cepa
IJIacTUYECKasi, KBapl], OKCUJ] aIFOMUHHUS, IPUPOJIHBIE aTFOMOCUIMKATHI). MOJ1es1b MOJISIpPHOTO
o0bema ra3oB. Tpu arperatHbIx cOCTOSIHHS BOAbL. OOpa3Iibl HAKUIH B YaHHUKE U TpyOax
LEHTPAIBLHOTO OTOIIIEHHS. KeCTKOCTh BOJIbI U cIOCOOBI ee ycTpaHeHus. [Ipnbopel Ha )KUIKHUX
kpuctamuiax. O0pasIbl pa3IMUHbBIX TUCIIEPCHBIX CUCTEM: SMYIIbCHM, CYCIIEH3HH, a3p030JIeH,
resieit u 3oei. Koarymsmus. Cunepesuc. Opdext Tunnans.

JlabopaTopHble onbIThI. 2. OmpesieieHne TUIa KPUCTAJUTMIECKOM PEIIeTKH BEIIeCTBa U
OTIHCaHME ero cBOMCTB. 3. O3HAKOMIICHHE C KOJUIEKIIEH MOJIMMEPOB: TNIACTMACC M BOJIOKOH U
n3nenus u3 Hux. 4. Mcnbitanue Bojbl Ha )KECTKOCTh. Y CTpaHEHHE KECTKOCTH BOJIBIL. 5.
O3HakoMIIeHHE ¢ MUHEPATHHBIME BoIaMu. 6. O3HaKOMIICHHE C TUCTIEPCHBIMH CUCTEMaMH.
IIpakTnueckas padora Ne 1. [lonydyenue, coOupanue u pacro3HaBaHUE ra3oB.

Tema 3. Xumuueckue peakuumn (8 u)

Peakuuu, naymue 6e3 U3MEHEHHS COCTaBa BEIIECTB. AJUIOTPOIUS U aJUIOTPOIHbIE
BHUJIOM3MEeHEeHUs. [IpHunHbI aII0TpOnuy Ha puMepe MoandUKaLMi KHCI0poa, yriiepoia u
docdopa. O30H, ero OUOTOTHIECKAST POJTb.

N3omepsl 1 n3oMepusl.

Peakuuu, naymue ¢ ©3MEHEHHUEM COCTaBa BEIeCTB. Peakiun coeIMHEeHNUs, pa3IoKEeHuUs,
3aMenIeHus 1 0OMEHa B HEOPraHMYECKOW U OpraHu4ecKoi Xxumuu. Peakiium sk30- u
sHAoTepMHuUecKre. TernaoBoi 3pPekT XUMUUEeCKON peakiuyi U TEPMOXUMUYECKUE YPAaBHEHHUS.
Peakuuu ropenus, Kak YaCTHBIN CIydal SK30TEPMUYECKUX PEAKIIUH.

CkopocTh xuMHUuecKol peakiuu. CKOPOCTh XUMUYECKOU peaKIUHU. 3aBUCUMOCTb CKOPOCTH
XMUMHYECKOHN peaklnu OT MPUPOIbI Pearupyroliux BEIIecTB, KOHIEHTPALUU, TEMIIEPATyphI,
IUJIOLIA/IM TOBEPXHOCTH COTMPUKOCHOBEHHUS U KaTajau3aTopa. Peakiiuy roMo- u reTeporeHHbIe.
[TonsiTre o kaTanuze U karaauzaTopax. GepMeHTh Kak OMOJIOTMYECKUE KaTalIu3aToPhl,
0COOCHHOCTH MX (YHKIIMOHUPOBAHHUS.

OO6paTumMocTh XUMHUYECKUX peakiuii. HeoOpaTtumelie 1 00paTuMble XUMUYECKHE PEaKIUU.
CocTosiHMEe XUMHYECKOTO PaBHOBECHUS JJIsl OOPAaTUMBIX XUMHUUYECKUX peakiuii. CriocoObl
CMEIIeHHS XUMHUYECKOTO paBHOBECHS Ha MTpUMepe cCUHTe3a amMMuaka. [loHsTre 00 0CHOBHBIX
HAyYHBIX MPUHIUIIAX TPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHAaKa UM CEPHOU KHCIOTHI.
Ponb Boabl B xuMuueckoit peakuuu. Mctunneie pactBopsl. PacTBopuMoCTh 1 Kitaccudukanus
BEIIECTB 110 3TOMY IPU3HAKY: PACTBOPUMBIE, MAIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEIJEKTPOIUTHI. DIEKTPOIUTHYECKas qucconnanus. Kuciorel, ocCHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH IIIEKTPOIUTHUECKOMN TUCCOIHAIIHH.

XUMHYECKUE CBOKMCTBA BOJBI: B3aUMOJIEHCTBUE C METAJIIIAMH, OCHOBHBIMH U KACJIOTHBIMU
OKCHJIaMH, Pa3JIO’KEHHE U 00pa3oBaHMe KPUCTANIOTHIPAaToB. Peakiinu ruapaTanuy B
OpPraHUYEeCKON XUMUHU.

I'maponu3 opraHuvecKux U HeOpraHudeckux coenuHeHnit. HeoOpatumelii ruaposus.
OOpaTuMBIii THIPOIN3 COTIEH.

I'maponus opraHuYECKUX COEINHEHUH U €r0 PAaKTUYECKOE 3HAUYEHUE NI ITOTY4YEHUs
TUIPOJIM3HOTO CIUPTa U MbUIA. bruosiornyeckas posib TUAPOJIN3A B IIJIACTUYECKOM U
HHEPreTUYECKOM OOMEHE BEIIEeCTB U DHEPTUU B KIICTKE.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CTeneHb okuciaeHus. OnpeneneHue cTeneHu
okucneHus no gopmyse coenuHenus. [lonsaTre 00 OKUCIUTENBHO -BOCCTAHOBUTEIBHBIX
peakuusax. OKHCIEHUE U BOCCTaHOBIIEHNE, OKUCIUTENb U BOCCTAHOBUTEII.



DneKTpoan3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecc. DIEKTPOIU3
pacIiaBoB M pacTBOPOB Ha puMepe xiopuaa Hatpus. [IpakTndyeckoe npuMeHeHue
IIEKTPOJIN3A. DIEKTPOJIUTHUECKOE MOITYYEHUE AIFOMUHMSL.

Hemonctparmu. [IpeBpamienne kpacaoro gochopa B 6emnbiit. O30HaTOp. Moaenu MOJIeKyn K
Oyrana 1 U300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT MPUPOIbI BEIIECTB HA TIpUMeEpe
B3aMMO/ICHCTBHSI PACTBOPOB PA3IMYHBIX KUCIOT OJJMHAKOBOM KOHIICHTPALUH C OJHHAKOBBIMU
rpaHyJIaMy IIUHKA U B3aUMO/JICHCTBUS OJJMHAKOBBIX KyCOUYKOB Pa3HBIX METAIOB (MarHusi,
LIMHKA, JKeJie3a) C COJSIHOM KucinoToi. B3aumoeiicTtBie pacTBOPOB CEPHOM KUCIIOTHI €
pacTBopaMu THOCYIb(haTa HATPHUS PA3IMYHON KOHIICHTPALMU U TeMIieparypsl. Moens
KUIISIILEro ciosl. Pa3noxenue nepokcuia BOAOPO/a ¢ MOMOLIBIO KaTanu3aTopa (OKcuaa
maprania (1V)) u kaTanassl CbIporo mMsca u cbiporo kaproders. [Ipumepsl He0OpaTUMBIX
peaKmuii, WIynx ¢ 00pa3oBaHUEM OcajKa, Ta3a Wik BOAbL. B3anMoneiicTBre TUTHS 1 HATPUS C
BoJoil. [lomyuenue okcuna dochopa (V) u pacTBopeHre €ro B BOJIC; UCIIBITAHUE TTOTYyYEHHOTO
pactBopa takmycoM. OOpasibl KpUCTAIUIOTUAPATOB. McribITanne pacTBOPOB IEKTPOIUTOB U
HEDJICKTPOJIUTOB HA TMPEJMET TUCCOLUAINN. 3aBUCHMOCTD CTETICHH DJICKTPOJMTHUECKON
JIMCCOIMALINU YKCYCHOM KHCIIOTHI OT paz0aBiieHus pacTBopa. [ uaponn3 kapOuaa KaabIus.
I'inponu3 kapOOHATOB LIENOYHBIX METAUIOB U HUTPaTOB 1uHKa miu cBuHLA (II). [Tonyuenue
Mbuta. [IpocTeiinme OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH: B3aMMOICHCTBIE IMHKA C
COJISTHOM KUCITOTOM U Kene3a ¢ pacTBopoM cyibbata meau (I1). Moaens anekTponsepa.
Moiens 37eKTPOJIM3HOW BaHHBI UTS IOTYYCHHUST ATFOMUHUSI.

JIaGopaTopHbIe OTBITHI. 7. Peakiius 3aMenieHnst Meu JKeJIe30M B pacTBOPE METHOTO KyIopoca.
8. Peakmuu, naymue ¢ obpazoBaHueM ocajka, ra3za u Bojbl. 9. [lomydenue kucmopoaa
pa3oKeHueM MepoKCHAa BOJAOPO/ia C MOMOIIbI0 okcuaa Mapranua (IV) u kartanassl cblporo
kaprodens. 10. [Tosyaenne Bomopoia B3auMOIeHCTBUEM KUACTIOTHI ¢ IUHKOM. 11. Paznuynbie
Cly4au THJIPOJIN3a COJICH.

Tema 4. BemecrBa u ux cBoiicrpa (9 u)

Mertambl. BzaumoaeiicTBHE METaNIOB ¢ HEMETaUIaMH (XJIOPOM, CEPOMl Ml KUCIIOPOJIOM).
B3anmoaeiicTBre MIENTOYHBIX U IIETOYHO3EMETBHBIX METAIIOB C BOJION. DJIEKTPOXUMHUYECKHUI
pAI HaNpsHKEHUNA MEeTauioB. B3aumMoeiicTBue METaaioB ¢ paCTBOPAMH KUCIIOT U COJICH.
AnmtomuHoTepMmus. B3aumoaelicTBue HaTpus ¢ STAHOJIOM U (PEHOJIOM.

Koppo3zus metannos. [loHsTHEe 0 XUMUYECKOH U NIEKTPOXUMHUYECKONH KOPPO3UU METAJLIOB.
CriocoObl 3a1IMThl METAIIOB OT KOPPO3HH.

Hemerannpl. CpaBHUTENbHAS XapaKTEPUCTHKA FAJIONEHOB KaK Har0oJiee TUITMYHbIX
npejcTaBuTeneld HeMeTaioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIUIOB (B3aUMOIEHCTBHE C
MeTaJJlaMu ¥ BOJAOPooM). BoccTaHOBUTENbHBIE CBOIICTBA HEMETAIIOB (B3aUMO/ICHCTBHE C
0oJiee AMEKTPOOTPHUIIATETFHBIMA HEMETAINIAMU U CII0KHBIMU BELIECTBAMHU-OKUCIUTEIISMU ).
Kucnotsl Heoprannyeckue u opranndeckue. Knaccudukamms kucinor. XuMuueckrue CBOCTBa
KHCIIOT: B3aUMO/ICHCTBUE C METalIaMU, OKCHJIAMU METAJUIOB, THIPOKCHIAMHU METAJIIOB,
COJISIMHU, ciUpTamMu (peakius srepudukanun). Ocodbie CBOMCTBA a30THOM U
KOHLIEHTPUPOBAHHOMN CEPHOM KHCIIOTHI.

OcHoBaHus HeopraHuueckue u opranndeckue. OcHOBaHUS, UX KiaccupuKanus. XUMHUUECKHUe
CBOICTBA OCHOBAaHUI: B3aMMOJIEHCTBHE C KMCIOTaMH, KUCJIOTHBIMU OKCUAAMU U COJIIMHU.
PaznoxeHne HepaCTBOPUMBIX OCHOBAHUIA.

Counn. Knaccudukanus coseii: cpeHue, KUClble U OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJICH:
B3aMMO/IEHCTBHE C KUCIOTaMU, LIeJI0YaMH, MeTajuiaMu U cosisiMu. [IpeacraBurenu coneit 1 ux
3Ha4yeHue. XJIopHua HaTpusl, KapOoHAT KaybLus, Gpocdar kanbLus (CpeaHue Con);
TUAPOKApOOHATHI HATPHUS M AMMOHUS (KUCIIbIE COJN); TUuapokcokapbonaT menu (II) — mamaxur
(OCHOBHAS COTIB).

KauecTBeHHBIC peakIny Ha XJIOPUI-, CYIb(haT-, 1 KapOOHATAHUOHBI, KATHOH aMMOHUS, KATHOHBI
xenesa (II) u (11).



I'eneTnyeckas CBA3b MEXAY KJIACCAMHU HEOPraHUYECKUX U OPTaHUYECKHUX coennHeHuil. [lonsatue
O T€HETUYECKOM CBSI3U U TeHETHYECKUX psafax. ['eneTuuecknii psaa meramia. [ eHeTH4eCKui psij
HemeTtauia. OcOOEHHOCTH T€HETUYECKOTO Psijia B OPraHMUECKOM XUMUU.

Jemoncrpanuu. Komnekius 06pa3ioB MeTayuioB. BzanmoaelcTBue HaTpus U CYpbMBI €
XJIOpOM, KeJie3a ¢ cepoil. ['opeHne Maruus U allFOMUHMS B Kucaopoe. Bzanmonaeiicteue
LIEJI0YHO3EMEIIBHBIX METAJUIOB € BOJOW. B3anuMoaeicTBue HaTpHs C 3TaHOJIOM, [IMHKA C
YKCYCHOM KHUCIIOTOW. ATFOMUHOTEpMUs. B3auMoeiicTBrue Meau ¢ KOHIIEHTPUPOBAHHON a30THOM
KHMCJIOTOM. Pe3ynbTarsl KOppO3uM METAJLIOB B 3aBUCUMOCTH OT YCJIOBUI €€ IPOTEKaHUs.
Komnexmus 06pa3ioB HemeTauioB. B3anmoaelcTBIE XJIOPHOU BOJIBI C paCTBOPOM Opomuia
(nomuna) xanus. Komiekuus npupoaHbIX OpraHU4ecKux KUcioT. Pazbasnenue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHL. B3anuMoaelicTBue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, IeJITI0I0301 U Meibio. OOpa3iibl IPUPOIHBIX MUHEPAIOB, COAEPXKALIUX XJIOPUT
HaTpusl, KapOoHaT Kanblusl, pocdaT kanbluus u ruapokcokapoonat meau (11). O6pasis
MUIIEBBIX POAYKTOB, COAEPIKAIUX THAPOKAPOOHATHI HATPUS M aMMOHMUS, UX CIIOCOOHOCTD K
Pa3oKEHUIo NpU HarpeBaHuu. [amenue conpl ykcycoM. KauecTBeHHbIE peaklluu Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopHble onbIThl. 12. VcnibiTanne pacTBOPOB KUCIOT, OCHOBAHUI U coJiel
nHauKaTopamu. 13. BanMmoeiicTBre COSTHOM KUCITOTHI i pacTBOpa YKCYCHOW KHCIIOTHI C
MeTauiamu. 14. BzanmoielcTBre COISTHOM KUCIOTHI M paCTBOPA YKCYCHOM KHUCIIOTHI C
OCHOBaHUsAMU. 15. BzaumoieiicTBue COISTHON KUCIIOTHI U pacTBOPA YKCYCHOM KHCIIOTHI C
cossimu. 16. [Tomyuenue u cBolicTBa HEPACTBOPUMBIX OCHOBA HUM. 17. ['maponns XaopuioB u
alleTaToB IMIENOYHBIX MeTaJJIOB. 18. O3HaKOMIIEHHE ¢ KOJUIEKLIUAMU: a) METaJIOB; O)
HEMETAIIJIOB; B) KHCJIOT; I') OCHOBaHUI; 1) MUHEPAJIOB U OMOJIOTMUECKHUX MAaTEPHAJIOB,
COJZIEpKalIuX HEKOTOPBIE COJIN.

IIpakTHyeckasi padora No 2. PermeHue sKCiepruMeHTaIBHBIX 33/1a4 Ha UICHTH(DHUKAITHIO
OPraHMYECKUX ¥ HEOPTaHUYECKUX COCIUHECHHMN.



TemaTn4eckoe IIAHUPOBaHUE

10 kaace
Ne n/m Ha3Baumue Tembl, pa3jaeia KoaunuyecTBO yacos
1 Beenenue 1
2 Teopust cTpOCHUS OPraHUYECKUX COSTMHEHUN 2
VYT1eBo10pOIbI ¥ UX MPUPOIHBIE UCTOUHUKHI 8
1 Kucnopoaconepxkaimue opranndeckue coenuaenust | 10
Y UX MPUPOJIHBIE UCTOUHUKHI
2 A30TCOIepKale COSAMHCHHS U X HAX0XKJICHUE B | 6
YKUBOU MPUPOJIE
3 buonorudeckn akTHBHBIE OpraHUYECKUE 4
COE€IUHEHUS
4 HckyccTBeHHBIE 1 CHHTETUUYECKHE TTOTUMEPHI 3
11 kaacce
Ne i/ HasBanmue Tembl, pa3aena KoaunuecTBo yacoB
1 Crpoenue atoma 1 nepuoandeckuii 3akon /1. 1. 3
MenneneeBa
2 Ctpoenue BelecTBa 14
3 XUMHUYECKUE PEAKITUN 8
4 BemtectBa 1 nx cBoicTBa 9
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