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Pabouas mporpamma 1o XuMHUH COCTaBJIeHa Ha OCHOBe DeiepallbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa W MPUMEPHON oOpa3zoBarenbHON aBTOpcKoil mporpammbr O.C.
["abpuensna

1. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

N3YUYEHUA COAEPKAHUA KYPCA

B pezynomame uzyuenusn xumuu Ha 6a3080Mm yposHe yUEHUK 00JIHCEH

3HATH/IOHUMATD:

PONb Xumuu 6 ecmecmeo3HaHuu, €€ CBsI3b C JPYTMMH E€CTECTBEHHBIMH HayKaMH,
3HAUEHUE B )KU3HHU COBPEMEHHOTO OOIIECTBA;

aiicHellue XuMuuyeckue HNOHAMUA. BEIIECTBO, XUMHUYECKUM JJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJEKYJ, HOH, paJuKal, aJUIOTPOIHUs, HYKIUIbl U H30TOIIbI,
aTOMHBIE S-, P-, d-opOuTany, XUMHYECKas CBfA3b, AIIEKTPOOTPHUIATEIBHOCTh, BAJICHTHOCTD,
CTCTICHh OKHUCIJICHUS, THOPUAM3AIUS OpOUTANIel, MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI, MOJb,
MOJISIpHasl Macca, MOJISIPHBIN 00beM, BEIIeCTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
KOMILJIEKCHBIE COCIUHEHUS, JUCIIEPCHBIE CUCTEMbI, UICTUHHBIC PACTBOPHI, JICKTPOIUTHUECKAs
JUCCOLManusl, KHCIOTHO-OCHOBHBIE PEaKIMU B BOJHBIX PAacTBOpPAx, T'MJPOJIU3, OKHCIECHHUE U
BOCCTAHOBJICHHUE, DJIEKTPOJIN3, CKOPOCTh XMMHYECKOW pEaKIuu, MEXaHU3M PEaKIMH, KaTajaus,
TEIUIOBOM 2(PeKT peakiuy, SHTAIbNUSA, TEIUIoTa 00pa3oBaHUA, HHTPOMHS, XUMHUYECKOE
paBHOBECHE, KOHCTAaHTa pPABHOBECHsS, YIJICPOIHBIA CKeJeT, (yHKIMOHAJIbHAS TpyIIa,
TOMOJIOTHUSI, CTPYKTYpHasT M MPOCTPAHCTBEHHAas: W30MEpHUs, WHIYKTUBHBIM M ME30MEpHBIN
¢ dekThl, 3MeKTpodmi, HYKICOPWI, OCHOBHBIE THIIBI PEAKIMH B HEOPraHWYECKOH U
OpraHUYECKON XUMUU;

OCHOGHbBIE 3AKOHbl XUMUN . 32aKOH COXPAHEHUS MacChl BEIIECTB, MEPUOJIUYECCKUNA 3aKOH,
3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBAa, 3aKOH ABOTraJipo, 3aKOH ['ecca, 3aKOH JEUCTBYIOIIHUX
Macc B KHHETUKE U TEPMOJIMHAMUKE;

OCHOGHble meopuu Xumuu': CTPOCHUS aTOMa, XMMUYECKON CBA3M, JIEKTPOJIUTUUYECKON
JTUCCOIMAIIMY, KHCJIOT U OCHOBAaHUM, CTPOCHUS OPraHUYECKHX COCIUHEHUN (BKIIOYas
CTEPEOXUMHUIO), XUMUYECKYIO KHHETHKY U XMMHUYECKYIO0 TEPMOJAUHAMHUKY

Kaaccuguxkayuo u HOMEHKAamypy HeOPraHUYECKUX U OPTaHUYECKUX COCTUHEHUI;

RpUPOOHble UCIMOYHUKU YTTIEBOJIOPOIOB U CIIOCOOBI MX MEpepaboTKH;

eewecmea u mamepuaivl, WIUPOKO UCHOIb3YEeMble 6 NPAKMUKe . OCHOBHBIC METAJLIbI 1
CIUIaBbl, TpaduT, KBapi, CTEKIO, IEMEHT, MHHepajbHble YIOOpEeHHs, MHHEpalIbHbIE U
OpTraHWYECKUE KHUCIIOTHI, IIET0UYH, aMMHUaK, yriIeBOAOPOAbI, (DEHON, aHUIIMH, METAHOJ, STaHOJI,
STUIICHTIIMKOb, TIUIEPUH, (OpMaNbIEru, aleTaldbJeTHa, aleToH, TJII0K03a, caxaposa,
KpaxMaJ, KJIeT4aTKa, aMUHOKHUCIIOTHI, O€JTKHU, UCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, TIaCTMAcChl,
JKUPBI, MbUIA U MOIOILIUE CPE/ICTBA;

yMeTh:

Ha3zvlgamp V3yYEHHbIE  BEIIECTBA MO  «TPUBHAIBHOW» M MEXAYHApOJHOU
HOMEHKJIaTypaM;

onpeoenams BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX SJIEMEHTOB, 3apsi] MOHA,
TUAN XWMHYECKOW CBSI3M, MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI, THI KPUCTAJUIMUECKOM
PELIeTKH, XapaKTep Cpelbl B BOAHBIX PACTBOPAX, OKUCIUTENIb U BOCCTAHOBUTEINb, HAMIPABICHUE
CMEIIEHUsI PABHOBECHUS TI0J] BJIUSHUEM pPa3IUYHBIX (AKTOPOB, H30MEPHI U TOMOJIOTH,
MPUHAJIEKHOCTh BEIIECTB K Pa3jIMYHbIM KjlaccaM OpraHUYEeCKUX COEIMHEHUH, XapakTep
B3aMMHOTO BJIMSIHHSI aTOMOB B MOJIEKYJIaX, THIIBI PEAKIM B HEOPTaHUYECKONW W OpraHUYeCKON
XUMUU;

xapaxkmepu3zoeams S- , P- v 0-371eMEHTBI M0 UX TOJOKEHUIO B MIEPUOINIESCKON CHCTEME
. Y. MeHnneneeBa; o0Ine XUMUYECKHE CBOWCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX  COEAMHEHMI; CTPOEHHWE M  CBOWCTBA OPraHUYECKUX  COEAMHEHUMU
(YyrneBomopoJoB, COUPTOB, (PEHONOB, albJIETUOB U KETOHOB, KapOOHOBBIX KHCJIOT, aMUHOB,
AMUHOKHCIIOT ¥ YTJIEBOJIOB);



00bACHAMD 3aBUCUMOCTh CBONCTB XHUMHYECKOTO 3JEMEHTa U O00pa30BaHHBIX MM
BEILIECTB OT MOJIOKEHUs B nepuoauueckoit cucreme [{. . Menaeneesa; 3aBUCUMOCTh CBOMCTB
HEOPraHMYECKUX BEIIECTB OT WX COCTaBa M CTPOCHUS, NPUPOIY U CIIOCOOBI 00pa3oBaHUS
XUMUYECKON CBSI3HM; 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEaKIUu OT Pas3iudHbIX (PaKToOpoB,
PEaKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH OT CTPOCHUS UX MOJICKYI;

BbINOIHAMb XUMUYECKU 9KCnepumMeHm 1o pacro3HaBaHUIO BaKHEMIITNX
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB; MOJIYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCA K
M3Y4YEHHBIM KJIaccaM COCIMHCHHUI;

NpPOBOOUNDb PACUETHI IO XUMUIECKUM (POpPMYJIaM B YPaBHEHHUSM PEaKIUi;

oCcywecmensims CaMOCTOSTEIIbHBIN MOMCK XMMHUYECKOW HH(OPMAIIUU ¢ HCIIOJIb30BaHUEM
pa3MYHBIX MCTOYHUKOB (CHPABOYHBIX, HAy4YHBIX M  HAy4YHO-TIONYJSPHBIX  HW3JIaHHH,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHETa); UCIIOIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHH
Ui 00pabOTKHU M Mepeaund MHPOPMALIMH U €€ MPEJICTaBICHHS B Pa3INYHBIX (hopMax;

2. COAEP)XAHUE KYPCA

10 KJIACC (OPTAHUYECKAS XUMUA)

BBenenue

[Ipeamer oprannueckoi xumuu. CpaBHEHHME OpPraHMYECKUX  COEIMHEHHH C
HeopranuyeckuMu. [IpupoiHbie, HCKYCCTBEHHbIE 1 CHHTETUYECKHE OPraHUYECKUE COEAMHEHHUS.

Tema 1 Teopusi crpoeHusi OpraHuYeCKHX COeIMHEHU I

BanentHocTh. XUMHUYECKOE CTPOEHHE KaK IMOPSAOK COECIUHEHHUS aTOMOB B MOJIEKYJIe
COTJJaCHO MX BaJ€HTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHUUYECKOTO CTPOEHUS
OpraHvuyeckux coeauHeHuid. [loHsATHE O rOMOJIOTMM M TOMOJIOTaX, M30MEPUM U H30Mepax.
Xumuyeckue GopMyIbl U MOJIETH MOJIEKYN B OPraHUYECKON XUMUH.

Jemoncmpayuu. Monenu MOJIEKYJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

Tema 2 YriieBog0poabl 1 UX NPUPOAHbIE HCTOYHUKH

[Ipupoansiit ra3. Ankansl. [IpupoaHslii ra3 kak TomauBo. llpenmyiiecTBa NpupoaHOro
rasa nepej ApyruMu BUaamMu Toriuea. CoctaB MPUPOJAHOIO rasa.

AJIKaHbBI: TOMOJIOTUYECKUN pAl, U30MEpUSs U HOMEHKJATypa aJlKaHOB. XHUMHYECKHE
CBOIICTBa aJKaHOB (Ha MpUMEpPEe METaHa M DTaHa): TOpeHHe, 3aMelIeHHE, paszloKEeHUue U
nerugpupoBanue. [IpumeHeHne aqkaHOB HA OCHOBE CBOMCTB.

AJKeHBI. DTHIIEH, €ro MOJTy4YeHHe (IeruIpHUpOBaHNEM dTaHa U JeTHIpaTaleil 3TaHOoa).
XUMHYECKUE CBOMCTBA STUJICHA: TOPEHHE, KAUeCTBEHHBIE peakiuu (oOeciBeunBaHuE OPOMHOMN
BOJBI W pacTBOpa INepMaHTaHaTa Kalus), TUaparanus, nonuMepusanus. [lomudTuneH, ero
CBOMCTBA U NTpUMeHeHHue. [ [pumenenne sTuieHa Ha OCHOBE CBOKMCTB.

Anxaauensl u kKaydyku. [loHaTre 00 ankagueHax Kak yriieBOJOpOJaxX C JABYMs JIBOWHBI-
MU CBS3SIMU. XUMHUYECKHE CBOMCTBAa OyranueHa-1,3 u um3ompeHa: oOecrBedyMBaHHE OPOMHOMN
BOJIbI U MTOJIMMEpU3aUs B Kayuyku. Pe3una.

A 71 K 4 H bl. AUIETHIEH, €r0 MOJIyYeHUEe MUPOJIU30M MeTaHa M KapOUJIHBIM CIIOCOOOM.
XUMHUECKUE CBOICTBA alleTUJIeHA: TopeHue, ooecliBeUMBaHNe OPOMHON BOJIbI, PUCOEAUHEHHE
XJIOpoBoAOpoJa M ruaparanus. llpuMeHeHue almeTuieHa Ha OCHOBE CBOMCTB. Peakuus
MOJIMMEPU3ALUU BUHUIXJIOpHAA. [[0NMBUHUIXIIOpU]T U €r0 TPUMEHEHUE.

benzon. [lonyuyenue 6eH30a U3 rekcaHa M aleTUIeHa. XMMHYECKHe CBOMcTBa OeH3oa:
rOpeHue, raloreHupoBaHue, HUTpoBanue. Ilpumenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedpts. CoctaB u mnepepabotrka Hedtu. Hedremponyktsl. beHsun u mnonstue 00
OKTaHOBOM YHCIIE.

Hemoncmpayuu. I'opeHue MeTaHa, dSTWICHA, alleTWieHa. OTHOIIEHWE METaHa, STUJICHA,
arieTriieHa U O€H3071a K pacTBOpY MepMaHTaHata Kainus u OpomHoii Boje. [lonydenue sTuneHa
peakiuei aeruapaTaliy 3TaHoJa W JENOJUMEpU3alK MOJIUATUIICHA, alleTUiieHa KapOuIHbIM
crocoboM. PaznokeHune kaydyka TMpH HarpeBaHWU, WCIBITAHWE TMPOJYKTOB PA3TOKEHHS Ha
HernpeaenbHocTh. Komtekius 06pa3ioB HedTH U HEDTETPOTYKTOB.



Jabopamopuvie onvimui. 1. OmnpeneneHue 3>JIEMEHTHOIO COCTaBa OPraHUYECKUX
coenmuHeHU. 2. M3roromneHwe wmomened MOJIEKYN yrieBojopoaoB. 3. OOHapyxeHUe
HETpeIeTbHBIX COSIMHEHHN B KHUIKUX HedrenpoaykTax. 4. [lomydyeHnue u cBOWCTBA alleTUIICHA.
5. O3nakomieHue ¢ Koyuteknuei «HedTs u mpoayKThl ee mepepaboTKm.

Tema 3 Kwuciopoacoaepskamue OpraHuvecKkHe COeAMHEHUs] M HMX NPHUPOAHbIE
HCTOYHUKH

EnnHCTBO XMMHUYECKON OpraHu3aliy KUBBIX OPTAHU3MOB. XUMHUYECKUN COCTAB JKUBBIX
OpraHU3MOB.

Cnuptel. [lonydyeHue »sTaHona OpOXEHHMEM TUIIOKO3bl M THMJpaTallied d3TUJICHA.
['unpokcunpHass rpynna kak ¢yHkuoHanbHas. [IpeacraBneHue o BOJOPOJIHON  CBS3U.
XUMHUUYECKUE CBOMCTBA ITAHOJA: TOPEHUE, B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHHUE MPOCTHIX U
CIIOXKHBIX 3(UpOB, OKHUCIEHHE B anmpieruj. lIpumeHeHHe 3TaHOJAa HAa OCHOBE CBOMCTB. AJl-
KOT'OJIM3M, €T0 IOCJIEICTBUS U NPEAYIPEKICHUE.

[lonsiTne O mnpenenbHBIX MHOTOATOMHBIX CHUPTax. [JMUEpUH Kak MpeACTaBUTENb
MHOI0aTOMHBIX cnupToB. KauecTBeHHas peakuusi Ha MHOrOaroMHble crnupThl. [IpumeHneHnue
JIMLEPUHA.

Kamennslii yrons. @enoi. Kokcoxummyeckoe mpou3BOACTBO U €ro npoaykuus. [Tomyye-
Hue (peHona KOKCOBaHMEM KaMEHHOro yriii. BzauMHoe BiusiHME aTOMOB B MoJieKyse (eHoma:
B3aMMOJICICTBUE C TMAPOKCUAOM HaTpus U a30THOW kucioTol. IlomukonaeHcanus denona c
dopmanbaerugom B QeHomopopmanbaeruHyo cmony. I[Ipumenenue ¢eHona Ha OCHOBe
CBOMCTB.

Anpnerunpl. IlomydyeHne anpaeruioB OKUCIEHHEM COOTBETCTBYIOLIUMX  CIIMPTOB.
XUMHYECKHE CBOMCTBA  albJETUIOB: OKHCIEHHE B COOTBETCTBYIOUIYIO KHUCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIOIIUN cnupt. [Ipumenenue Qopmanpiaeruga u aneTaibaeruaa
Ha OCHOBE CBOWCTB.

Kap6onoBeie kucnotel. [lomydeHne KapOOHOBBIX KHCIOT OKHCICHHEM allbIEeTHUIIOB.
XVMHYECKHE CBOMCTBA YKCYCHOM KHMCIIOTHI: O0IIME CBOMCTBA C HEOPraHMUYECKUMU KUCIOTaMU U
peakiusi stepudukanuu. [IpumMeHeHHe yKCYCHON KHCIOTBI Ha OCHOBE CBOWCTB. Briciiue
YKUPHBIE KUCJIOTHI HA IPUMEPE NMaIbMUTUHOBON U CTEapUHOBOI.

Crnoxuble 3¢upsl U xupsl. [lomyueHue cioXHBIX 3(UPOB peakiuell 3TepuduKaluu.
Crnoxnbie 3(Upbl B IpUpoie, UX 3HaueHue. [[pumenenune cioxXHbIX 3UpoB Ha OCHOBE CBOMCTB.

XKupsl kak cinoxHble 3¢Upbl. XUMUYECKHE CBOMCTBA JKUPOB: TUAPOJU3 (OMBUICHUE) U
TUAPUPOBAHUE KUJIKHUX kKUPOB. [I[puMeHeHNe )KupoB Ha OCHOBE CBOWCTB.

VYraeBoasl. YrieBoJpl, MX KiaccH(UKalMsa: MOHOcaxapuibl (TJII0KO03a), JUcaxapuiibl
(caxapo3a) u moscaxapuasl (Kpaxmai U IEeUII0I03a). 3HAYCHHE YIIIeBOIOB B )KUBOW MPUPOJIE U
B )KM3HU YEJIOBEKA.

I'moko3a BemiecTBO ¢ JIBOMCTBEHHOM (YHKIMEH - albAeruJoCIHUpT. XUMHYECKHE
CBOWCTBA I'JIOKO3bI: OKUCIIEHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, OpoKeHHe
(MonoYHOKHCIIOE U cUpTOBOE). [IprMeHeHne TI0K03bl Ha OCHOBE CBOMCTB.

Jucaxapunpl 1 nonvcaxapuabl. [ToHsTHE 0 peakUAX MOJIMKOHACHCAIIMU U THAPOJIN3a Ha
IpUMepe B3aUMONPEBPAIICHUN: [III0K03a — MOJIHCaxapu/l.

Hemoncmpayuu. OxucineHue cnupra B anpaeruia. KadecTBeHHas peaknus Ha
MHOTOaroMHble crupThl. Kostekinusa «KaMeHHBI yroib M MPOAYKTBI €r0o TepepadoTKM».
PactBOopuMOCTh (heHONIA B BOJIE MpH OOBIYHON TeMIepaType U NMpH HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha ¢eHon. Peaknus «cepeOpsHOro - 3epkajia» albJerujoB M II0K03bl. OKHUCIeHHe
IBJETUOB U TIIOKO3bl B KHCIOTHI ¢ moMolnsio ruapokcuaa meau (II). Tlomyuenue ykcycHo-
ATHJIOBOTO U YKCYCHO-M30aMuioBoro 3¢upoB. Komnexkmus sdupubeix macen. KauecTBenHas
peakius Ha Kpaxmall.

Jlabopamopnsie onvtmobt. 6. CBoOiicTBa 3TUIOBOTO criupra. 7. CBOMCTBa IulEepUHA. 8.
CpoiictBa ¢opmanpaeruna. 9. CpoiictBa ykcycHod kuciotbl. 10. CsoiictBa x)upoB. 11.
CpaBHEHHE CBOMCTB pacTBOPOB MbLJa M CTHPaIbHOTrO mopomika. 12. CBoicTBa IimroKo3bl. 13.
CBolicTBa Kpaxmaia.
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Tema 4 A3oTconepxaime coeIUHEHUS] U X HAXO0K/AEHHE B "KUBOH pupoae

Amunbl. [lorstue o6 amunax. [lomydeHne apoMaTHdeckoro amMuHa — aHWIMHA — W3
HUTPOOEH30J1a. AHWIMH KaK OpraHu4ecKoe OCHOBaHWE. B3auMHoOe BIUSHIE aTOMOB B MOJICKYJIE
aHWJIMHA: OcJIa0JIeHHe OCHOBHBIX CBOWCTB M B3auMoJeiicTBie ¢ OpoMHOM Boaol. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AmuHokucnotel. [lonydeHne aMHHOKUCIOT W3 KapOOHOBBIX KHCJIOT W THUAPOJIU30M
0enkoB. XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX OPTraHMYECKUX COCIMHEHMMA:
B3aMMOJICICTBHE CO IEJI0YaMH, KHUCIOTaMU U JIPYr € APYroM (peakiuusi MOJTMKOHJICHCAINH).
[lenrtuiHas cBsi3b U noUnenTuabl. [IpuMeHeHne aMUHHOKUCIIOT HA OCHOBE CBOMCTB.

benku. I[lonyuenune OENKOB peaklMe IMOIMKOHACHCAIMM aMUHOKHUCIOT. [lepBuyHas,
BTOpUYHAS W TPETHYHAS CTPYKTYphl OEIKOB. XUMHYECKHE CBOHCTBAa OEIKOB: TOPCHHE,
JeHaTypalus, THAPOIU3 U IIBETHbIE peakiuu. buoxumuueckrue GyHKIUU OEIKOB.

['eneTnueckas cBsI3b MEKy KJIaCCaMU OPTAHUYECKUX COCIMHEHUM.

HyxknennoBbie kucnorsl. CHUHTE3 HYKJIEMHOBBIX KHCJIOT B KJIETKE W3 HYKJIEOTUOB.
OO6umit man crpoenus Hykieorunga. CpaBuenue crpoenuss u pynxnuit PHK u JIHK. Pons
HYKJICMHOBBIX KHCIOT B XpaHEHUM M Nepenade HacieacTBeHHOW uHpopmauuu. [lonstue o
OMOTEXHOJIOTUU U TCHHOW WHXKEHEPHH.

Jemoncmpayuu. B3auMonencTBue aMMiaka M aHWIMHA C COJISIHOM KUCIOTOW. Peakuus
aHWIMHA ¢ OpOMHOU BOjoM. Jloka3aTenbCcTBO Hanwuus (YHKIIMOHAIBHBIX TPYII B PAacTBOPax
aMUHOKHUCIOT. PacTtBopenne U  ocaxnaenue OenkoB. L[BeTHble peakiuu  O€IKOB:
KCaHTONPOTENHOBasi U OmypeToBas. ['opeHue NTUUbEro mnepa u LepcTssHOW HUTH. Mojens Mo-
nexynsl JJTHK. Tlepexonpl: 3TaHON — 3THIIEH — 3TH-JICHIIUKONb — dTUieHTIuKonaT menu (11);
3TaHOJ] — 3TaHaJIb — TAHOBAas KUCJIOTA.

JlabopaTopHublie onbIThl. 14. CBolicTBa OENTKOB.

IIpakTnueckas padora Ne 1. UnenTudukanus opraHuuecKux COeAMHEHNH.

Tema S BroJIOTHYECKU AKTHBHbIEC OPraHNYeCKHEe COCAMHEHUS

®epmenTsl. DepMeHTHI Kak OHOJOTMYECKHE KaTaau3aTopbl OETKOBOW IMPUPOJIBI.
Ocobennoctu QpyHKIMOHUPOBaHUS (pepMeHTOB. Poib epMEHTOB B KU3HEEATEIBHOCTH KUBBIX
OpPraHWU3MOB M HAPOJHOM XO3SICTBE.

Butamunel. Ilonstue o BuTamuHax. Hapyuienus, cBsi3aHHblE C BUTAMHUHAMM:
ABUTAMHHO3bI, THUIIOBUTAMHUHO3bl W THUNEPBUTAaMUHO3bl. Butamumn C Kkak mnOpeacTaBUTENh
BOJOPAaCTBOPUMBIX BHUTAMHUHOB UM BHUTaMHUH A Kak NPeACTaBUTENb KUPOPACTBOPUMBIX
BUTAMHHOB.

I'opmonsl. TloHATHE O rOpMOHAX KaK T'YMOPaJIbHBIX PETYISATOpPAX KU3HEAEATEIbHOCTH
JKUBBIX OpPraHu3MOB. MHCYNWH W aapeHanuH Kak MpeACTaBUTETH TOpMOHOB. [Ipodumaktuka
caxapHoro quabera.

JlexapctBa. JlekapcTBeHHass XUMHS: OT HATPOXMMHUHU JI0 XMMHOTEpPANUU. ACHUPHH.
AHTHOMOTHKM W AucOakTepuo3. Hapkoruueckue BemectBa. Hapkomanus, Gopnba ¢ Hell u
npoUIaKTUKA.

Jlemoncmpayuu. Paznoxenue nepokcuja BOAOPOAA KaTajaazol ChIpOro msica U ChIpOro
kaprodens. Komnexkuns CMC, conepxkammx sH3uMbl. McnbiTanue cpensl pactBopa CMC
UHAUKATOpHOU Oymaroit. Mmmroctpanuu ¢ potorpadusiMu )KUBOTHBIX C pa3IMUHBIMU (HopMaMu
aBUTaMHHO30B. Koyiekinusi BUTAaMUHHBIX —mpenapaTtoB. McmblTaHue cpeabpl  pacTBopa
ACKOpOMHOBOM KUCJIOTHI UHAMKATOPHOU Oymaroi. McnbITaHne anTevyHoro npernapara MHCYInHA
Ha Oenok. [lomarHsis, 1abopatopHas 1 aBTOMOOWIIbHAS alTeyKa.

Tema 6 MckyccTBeHHbIE M CHHTETHYECKHE IOJIMMEepPbI

UckyccrBennsie monumepsl. [lomydeHne MCKYCCTBEHHBIX TOJMMEPOB, KaK MPOAYKTOB
XUMHUYECKOH MOAN(PUKAIMN TMPUPOJAHOTO TOJIHUMEPHOTO ChIpbsi. VICKycCTBEHHBIE BOJIOKHA
(amleTaTHBIN IIEIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

Cunrernueckue noauMmepsl. [lonydeHue CUHTETMUECKUX MOJIMMEPOB PEAKLMSIMU MOJIU-
Mepu3ali W ToJukoHJeHcanuu. CTpyKTypa TOJMMEpOB: JIMHEWHAs, pPa3BETBJICHHAs U
npocTpaHcTBeHHas. [IpeAcTaBUTENM CHUHTETUYECKUX ILJIACTMACC: MOJUATUIEH HU3KOTO U
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BBICOKOI'O JABJIEHUS, TOJUIPONMIEH U MOIUBUHWIXJIOpUI. CUHTETUUYECKUE BOJIOKHA: JIABCaH,
HUTPOH U KampoOH.

HemoncTtpaunu. Komnekuus miactMace v u3aenuil u3 Hux. Komnekunn ucKyccTBEHHbIX
U CUHTETUYECKHUX BOJIOKOH M M3JEIUd U3 HUX. Pacnio3HaBaHue BOJIOKOH IO OTHOIICHHIO K
HarpeBaHUIO U XUMUYECKUM PEAKTUBAM.

Jlabopamopusie onvimoei. 15. O3znakomieHue ¢ oOpasllaMd IIaCTMAcC, BOJIOKOH U
Kay4yKOB.

Ilpakmuueckaa padoma Ne 2. Pacrio3HaBaHUE IJIACTMAcC U BOJIOKOH.

11 KIIACC OBLIASA XUMUA

Tema 1 Ctpoenue atoma u nepuoaunyeckuii 3axon JI. U. MenaesneeBa

OcHnognbie ceedenus o cmpoeHuu amoma. SInpo: NPOTOHBI U HEUTPOHBI. M30TOMBI.
DNIEKTPOHBI. JJEKTPOHHAs 000JI0YKa. DHEPreTUYecKHil ypoBeHb. (OCOOCHHOCTH CTpPOEHUS
AIIEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB 4-T0 M 5-TO NMEPHOAOB NMEPHOANYECKON cucTeMsl /1.
N. MenneneeBa (mepexogHbiX dyeMeHTOB). [loHsTHe 00 OpOWTANSIX. S- W P-OpOUTAIIH.
DJEeKTPOHHBIE KOHPHUTypallMi aTOMOB XMMHUYECKHX dJIEMEHTOB.

Ilepuoouuecxuii 3axon /[.M.Menoeneesa 6 ceeme yuenuss o cmpoernuu amoma. OTKpPbITHE
. Y. MenneneeBbIM IEPUOIUYECKOTO 3aKOHA.

[lepuoanueckast cuctema xumuueckux snemeHToB J[. M. MenneneeBa - rpaduueckoe
0TOOpaXE€HHE MEPUOIUYECKOro 3aKoHa. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA AJIEMEHTA,
HOMEpA NepuoJia U HoMepa rpymnnbsl. BaneHTHble 37eKTpoHBI. [IpyuunHBI MU3MEHEHUs CBOMCTB
AJIEMEHTOB B IEpUOJIaX U rpymnnax (IJaBHbIX HOArPYIIaAXx).

[TonoxeHue Bogopoaa B NEPUOJUUECKON CUCTEME.

3HaueHue MepuoINYECKOro 3aKOHA U MEPUOJINYECKON CUCTEMbl XMMHUECKUX 3JIEMEHTOB
. Y. Menneneea [y1sl pa3BUTHS HAYKH U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Jemoncrpauuu. Paznmunsie GOpMBI MEPHOAUMYECKON CHCTEMBbI XUMUYECKHUX 3JIEMEHTOB
J. 1. MeHaeneeBa.

JlabopaTopublii onbIT. 1. KoHCTpynpoBaHuE MEPUOIUYECKON TaOIUIBI AJIEMEHTOB C
HCII0JIb30BAHUEM KapTOYEK.

Tema 2 CTpoeHue BemecTBa

Honnas xumuueckas ceazv. Katuonsl u anuonsl. Knaccuduxamus nonos. onusle kpuc-
Tajyinyeckue penieTky. CBOMCTBA BEUIECTB C 3TUM THIIOM KPUCTAIUTMUECKUX PELIETOK.

Kosanenmnas xumuueckas cesa3b. IneKTpoOTpULATENbHOCTD. [lonsipHas U HemospHas
KOBaJIeHTHbIE CBsA3M. Jlumonb. IlonspHOCTH CBA3M M MONSPHOCTH MoJeKysbl. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIM MEXaHW3Mbl 00pa30BaHMs KOBAJEHTHOW CBA3M. MOJEKyJspHble U
aTOMHBIE KpUcCTajinyeckue pemieTkd. CBOWCTBa BEIIECTB C 3TUMHU THUIAMHU KPUCTANTMYECKUX
PEILIETOK.

Memannuyeckas xumuyeckas césa3b. OCOOEHHOCTU CTPOEHUSI aTOMOB METAJIOB. MeTamndeckas
XUMHYECKasl CBSI3b W METaJUINYecKas KpUCTaIMueckas penierka. CBOMCTBA BEIIECTB C 3TUM
THUIIOM CBSI3U.

Booopoonas xumuueckas ceéazp. MexXMoNeKyIsipHas U BHYTPUMOJEKYIsSpHas BOJO-
pOZiHas CBA3b. 3HAUEHUE BOJOPOAHOMN CBS3H JUIsl OpraHU3aluu CTPYKTYp OMONOIUMEDPOB.

Ilonumepwi. IlnacTMacchl: TEpMOIUIACTBI M PEAKTOIIACTBI, MX MPEACTABUTENN U
npuMeHeHue. BosokHa: npupojHble  (pacTUTENbHbIE M JKMBOTHBIE) U XHUMHUYECKHE
(MCKYCCTBEHHBIE M CHHTETUYECKHE), UX MPEACTAaBUTEIN U IPUMEHEHHUE.

l'azo06pasnoe cocmosinue eewecmea. Tpu arperaTHbIX COCTOSTHUS BO/bl. OCOOEHHOCTH
CTpOEHUs Ta30B. MOJIsIpHBII 00beM ra3000pa3HbIX BEIECTB.

[Ipumepsl ra3000pa3HBIX NMPUPOIHBIX CMEcCEH: BO3AYX, MPHUPOAHBIN ra3. 3arps3HeHHe
aTMocdeps! (KUCIIOTHBIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YIIEKUCIbIN ra3, aMMHUax,
stuieH. X nonydenue, coOupanue U pacro3HaBaHue.

Kuokoe cocmosinue sewgecmsa. Bona. [lotpebiienre Boabl B ObITY U Ha MPOU3BOJICTBE.
JKecTkoCTh BOJIBI M CITIOCOOBI €€ YCTpaHEHMS.



MuHepabHbIE BOJIbI, MX HCIIOJIb30BAHHE B CTOJOBBIX M JICUCOHBIX IIETIAX.

Kunkue KpuCTauIbl U UX IPUMEHEHHE.

Teepooe cocmosinue sewecmeéa. AMOp(QHBIE TBEpJblEe BEIIECTBA B MPUPOJAE U B KHU3HH
YEJIOBEKA, UX 3HAYEHUE U IpUMEHEeHNe. KpucTaninyeckoe CTpOCHUE BEILECTBA.

Hucnepcnvie cucmemvl. Ilonatue o mucnepcHbix cuctemax. JlucmepcHas ¢aza u
nucrepcuoHHas cpena. Kinaccupukanus ITUCIEPCHBIX CHCTEM B 3aBHCUMOCTH OT arperatHoro
COCTOSIHUS IUCTIEPCHON CPebl M JUCTIEPCUOHHOM (ha3bl.

I'pyboaucnepcHble CUCTEMBL: IMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CUCTEMBI: T'€JIU U 30JIU.

Cocmas sewjecmea u cmeceu. Bemectsa MOIEKYJIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS.
3aKOH IOCTOSIHCTBA COCTaBa BELIECTB.

[ToHsATHE «107» U €€ Pa3HOBUJHOCTH: MaccoBast (J10Ji 2JIEMEHTOB B COCIMHEHUH, OIS
KOMIIOHEHTa B CMECH — JI0JI1 IpUMECEeH, J10Ji1 PacTBOPEHHOIO BEILECTBA B pacTBOpE) U
o0beMHas1. J{oms BBIXOAA MPOAYKTA pEaKMi OT TEOPETUYECKH BO3ZMOKHOTO.

JemoHcTpauuu. Mojaenb KpUCTAUIMYECKOW pemeTkHn xiopuaa Harpus. OOpasisl
MUHEpPAJIOB C HMOHHOW KPHUCTAJUIMYECKOM  pELIeTKOW: KajabuuTa, ranura. Mogenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO Jbaay (WU nojaa), anmasa, rpadura (wim kBapua). Monaens
monekyisl JJHK. O6pasusl minactmace (penosnopopmanbaeruitbe, MoJuypeTaH, MoJu3TUIICH,
MOJIMITPOTIMJICH, TOMUBUHUIXJIOpU) W u3Aenus u3 Hux. OOpas3ibl BOJOKOH (WIEPCTh, MIETK,
alleTaTHOE BOJIOKHO, KalpoOH, JIaBCaH, HEMIOH) M u3aenus u3 HuX. OOpaslbl HEOPraHMYECKUX
NOJIMMEPOB (cepa IuUIacTUYECKas, KBapll, OKCHUJ AJIOMUHHUSA, IPUPOJHBIE ATFOMOCHUIIMKATHI).
Mogens MonsspHOro obbema ra3oB. Tpu arperatHelx cocTOsiHMS Bojabl. OOpasibl HaKUIU B
YaifHUKEe W TPyOax HEHTPAIBLHOTO OTOIUICHHUS. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.
[Tpubopsl Ha xuAKUX KpucTamaax. OOpaslbl Pa3IUYHBIX JUCHEPCHBIX CHCTEM: SMYJIbCH,
CyCHeH3Ui, a’po30Jeid, reneid u 3omeit. Koarymsius. Cunepesuc. Dpdext Tunmans.

JlabopaTopHblie onbIThl. 2. OnpeneneHne TUIa KpUCTAINIMYECKON PEIIETKH BEIIECTBA U
ONMCAaHUE €ro CBOMCTB. 3. O3HAKOMJIEHHE C KOJUIEKIMEH MOJMMEPOB: IJIACTMACC U BOJOKOH U
u3enust u3 Hux. 4. McnbltaHue BOIBI Ha JKECTKOCTb. YCTPAaHEHHUE >KECTKOCTH BOJBL. 5.
O3HaKoMJIEHHE ¢ MUHEPAJIBbHBIMU BoAaMHU. 6. O3HaKOMJIEHUE C JUCIIEPCHBIMU CHCTEMaMHU.

IIpakTnuyeckas padora Ne 1. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 3 Xumnueckue peakuumn

Peaxyuu, uoywue 6e3 uzmenenus cocmasa eewjecme. AJUIIOTPONHS U aAJUIOTPOIHBIE
BUJOoU3MEeHEeHMs. [IpuunHbl auloTponuu Ha npuMepe MoauduKauil Kuciopoja, yriepojaa u
dochopa. O30H, ero 6uonornveckas posb. Mzomeps! 1 nzomepus.

Peaxyuu, uoywue c¢ uzmenenuem cocmaea eewjecms. Peakuum COEIMHEHUS,
pasyIoKeHus], 3aMeIlleHNs] 1 0OMEHa B HEOPraHMYeCKOM M opraHndeckoil xumuu. Peakuum sk30-
U sHAoTepMUYecKue. TemnoBoil 3pPexT XMMHUUECKON peakuu U TEPMOXUMHUYECKHUE YPaBHEHHUS.
Peaknuu ropenus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKLIUM.

Cropocmb xumuueckoul peaxyuu. CKOPOCTh XMMHUYECKON peaKIMH. 3aBUCUMOCTb CKO-
pOCTH XMMHYECKOM peakuuu OT TPUPOJBl PEarupyrolluX BEIIECTB, KOHICHTpALWH,
TEMIEPATyphl, TUIOMIAU MOBEPXHOCTH CONPUKOCHOBEHHUS M Karanuzaropa. Peakuuu romo- u
rereporennble. IloHaTtne o katanmusze W Karanuzatopax. @DepMeHTHl Kak OHMOIOTHYEcKHe
KaTaJIu3aTopbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHMUS.

Obpamumocmo xumuueckux peaxyuti. HeoOparumble u oOpaTHMble XUMHUYECKHE pe-
akuuu. CocTosSTHUE XMMHUYECKOTO paBHOBECHS JUIsl 0OpaTUMbBIX XUMHYECKUX peakuuil. CriocoObl
CMEIEHUs] XMMHUYECKOT0 PaBHOBECHs Ha NMpHUMepe cuHTe3a amMMmuaka. [loHsaTHe 00 OCHOBHBIX
HayYHBIX IPUHIUIIAX [TPOU3BOJICTBA HA MPUMEPE CHHTE3a aMMUaKa UM CEPHON KHUCIOTHI.

Ponv  600v1 6 xumuueckou peakyuu. VIcTUHHBIE pacTBOpBL. PacTBOpUMOCTh H
KJacCU(pUKallMsg BEIIECTB IO HJTOMY NpPU3HAKY: pPACTBOPUMBIE, MalOpPACTBOPUMBIE U
HEPACTBOPHUMBIE BEILIECTBA.

DNEeKTPOAUTHl U HEIJIEKTPOIMUTHL. DJEKTpOoJIUTHUYecKas aucconuanus. Kuciorsl,
OCHOBAHUS U COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKON TUCCOLMALINH.



XUMHUYECKME CBOWCTBA BOJbBI: B3aUMOJCHCTBUE C METAUIaMH, OCHOBHBIMM U
KUCJIOTHBIMM ~ OKCHJaMHM, pa3joKeHue U o00pa3oBaHHME KpUCTAIOTUApaToB. Peakuuu
TUApPATALMHA B OPrAaHUYECKON XUMUU.

l'uoponrus opeanuueckux u Heopeaumuueckux coeounenuti. HeoOpaTUMBIA THIPOIU3.
OOpaTuMblii TUAPOIU3 COJIEH.

l'unponu3 opraHMYecKUX COEIWHEHUN U €ro MpakTHYeCcKoe 3HAYeHHUe JJIS MOJIy4yeHUs
TUAPOJIM3HOTO CIHUpPTAa M MbUIA. buosornyeckas poJjib THUAPOIM3a B IUIACTUYECKOM U
SHEPreTU4ecKOoM OOMEHE BEIIECTB U SHEPTHH B KIIETKE.

Oxucaumenvro-eoccmanosumenvuvie peakyuu. CreneHb oxkucieHud. OmnpeneneHue
CTENEeHH OKHCIIeHUs 1o ¢popMmylie coenuHenus. [lonsaTue 006 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxkuusax. OKMCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEII.

Onexmponus.  DNEKTPOIU3  KAK  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIA  IPOIECC.
DNEeKTPOIN3 pacIlaBOB U pacCTBOPOB Ha MpUMepe xyopuaa HaTpusl. [IpakTnueckoe npuMeHeHue
ANEKTPOIN3a. DIEKTPOIUTHIECKOE MOTyYCHHE aTIOMUHUS.

demouncrpanun. IIpeBpamenue kpacHoro ¢ochopa B Oembrii. Ozonarop. Monenn
MOJIeKyJl H-OyTaHa M u300yTaHa. 3aBUCUMOCTb CKOPOCTHU PEaKLHUU OT MPUPOJbI BEIIECTB Ha
IpUMepe B3aUMOJICHCTBUS PACTBOPOB pPAa3IMYHBIX KHUCIOT OJMHAKOBOW KOHIEHTPALUU C
OJIMHAKOBBIMH TPaHyJIaMH LIMHKA U B3aUMOJCHCTBUS OAMHAKOBBIX KYCOUYKOB Pa3HBIX METAJJIOB
(Marnusi, IMHKa, KeJie3a) ¢ COSTHOM KUCIoTON. B3anMoeiicTBue pacTBOPOB CEPHOI KUCIIOTHI €
pacTBopamMH THOCYJIb(aTa HaTpus pPa3NIUYHONM KOHIEHTpAllMu U TemmepaTypsl. Mojenb
KUIISIIEero ciod. Pa3nokeHwe mepokcuaa BOJOpOJa € IOMOIIBIO Karanu3aTopa (Okcuia
mapranna (IV)) m kartamasel celporo Mmsica U ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX
peakuuii, uAymux ¢ 00pa3oBaHUEM OCaJKa, Ia3a WIK BOJbl. B3auMonelicTBue IUTHS U HATPUS C
Bojoi. [Tonydyenne oxcuna docdopa (V) U pacTBOpeHUE €ro B BOJAE; UCIBITAHUE MOTY4YEHHOTO
pactBopa jakMycoM. OOpa3ipl KpUCTAUIOIUIpaToB. VcnblTaHne pacTBOPOB AJIEKTPOJIUTOB U
HEDJIEKTPOJIUTOB Ha MpEeaMeT AUCCOIUAIMU. 3aBUCUMOCTh CTENEHH JIIEKTPOIUTHYECKON
JIMICCOIIMALMU YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. ['maponms xapOuma KaibIus.
['unponu3 xkapOOHATOB MIETOYHBIX METa/IoB W HUTpaToB ImHKa wiu cBuHIa (II). Ilomyuenue
Mbl1a. [Ipocreiinime OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLMU: B3aUMOJAECUCTBUE IMHKA C
COJITHOM KHCIIOTOM M Kene3a ¢ pactBopoM cynbhara menu (II). Momens saexTponusepa.
Monenb 371eKTpOIN3HON BaHHBI JJIs1 IOJTyYEHHUS allFOMUHHUS.

JlabopaTopHble onbIThl. 7. Peakuus 3aMelieHus] MeIU KEJe30M B PacTBOPE METHOTO
Kynopoca. 8. Peakuuu, nayuie ¢ odpazoBaHueM ocajka, raza u Bojsl. 9. [lonydyenue kucnopona
pa3ioXKeHHeM MEepPOKCHAA BOJOpOJa ¢ MOMOIIbI0 okcuaa mapranna (IV) m karamasbl ChIporo
kaprodens. 10. [Tonyuenue Bogopoaa B3aUMOACHCTBHEM KHCIOTHI ¢ ITUHKOM. 11. Paznuunbie
Cly4yau THIPOJIN3a COJIEH.

Tema 4 BemecTBa u Ux cBoiicTBa

Mertannsl. B3aumopeiicTBre METalJIOB ¢ HEMETAIAaMH (XJIOPOM, CEPOH M KHCIOPOAOM).
B3aumoseiicTBue 1IENOYHBIX U IIEI0YHO3EMENbHBIX METAJIIOB C BOJOW. DIEKTPOXUMHUYECKUN
P HampsDKEHUW MeTauioB. B3amMmopeiicTBME METaliOB C PacTBOpPaMHM KHUCIOT U COJIEH.
AmomuHoTepMusi. B3aumosieiicTBre HaTpusi ¢ TAHOJIOM U (PEHOJIOM.

Koppo3uss meramnos. IloHsTHE 0 XMMHUYECKOM M HIEKTPOXUMHUYECKOM KOPPO3UHU
MeTai1oB. CriocoObl 3aIIUThl METAJIOB OT KOPPO3UH.

Hemerannel. CpaBHUTENbHAs XapaKTePUCTHKA TAJOT€HOB KaK HaumOoJee TUIUYHBIX
npejactaBuTesnied HemeTauioB. OKHUCIUTENbHbIE CBONCTBA HEMETAJUIOB (B3aMMOJAEHCTBHE C
MeTaJlJIaMi ¥ BOJOpPOJIOM). BoccTaHOBUTENbHBIE CBOWCTBA HEMETAUIOB (B3aHMMOJICHCTBUE C
0oJiee IEKTPOOTPULIATENIbHBIMU HEMETAJNIAMU U CJIO’KHBIMH BEILIECTBAMU-OKUCIUTENSIMH ).

Kucnorel Heopranuueckue u opraHudeckue. Kiaccupukanus KucioT. XUMHUYECKHE
CBOICTBa KHUCIIOT: B3aMMOJEHCTBHE C MeTa/llaMH, OKCHUIAMH METajuIOB, THMJIPOKCHIaMU
METaIIJIOB, CONsIMHU, crnupTamu (peakuus >Tepudukanuu). OcoOble CBOWCTBA a30THOH U
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.




OcHoBaHMsI HeopraHumdeckue M opraHuueckue. OCHOBaHUS, WX KIacCH(pUKAIHAL
XHUMHYECKUE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBHE C KHUCIOTaMH, KUCIOTHBIMU OKCHUAAMHU U
coysiMu. Pa3nokeHue HepaCTBOPUMBIX OCHOBAHUI.

Comu. Knaccudukanus coneil: cpeqHue, KUCIble U OCHOBHbIE. XMMHYECKHUE CBOICTBA
coJiell: B3aMMOJIEICTBHE C KUCIOTaMH, LIEI0YaMU, MeTaslaMu U cosisiMu. IIpencrasurenu coneit
W HMX 3HaYCHHUE. XJIOpHUJ HATpus, KapOOHAT Kajblusa, ¢ocdaT Kaiblus (CpEeAHHE COJIH);
THIPOKapOOHATHl HATPUSI U aMMOHUS (KHCJble coin); ruapokcokapoonar meau (1) -mamaxur
(OCHOBHas COJIb).

KavecTBeHHBIE peakuy Ha XJOPHI-, Cyab(aT-, 1 KapOOHAT-aHMOHBI, KATHOH AMMOHUH,
katnonbl keneza (II) m (III), ['eHeTmyeckas CBsA3bL MEXIy KiIaccaMd HEOPTaHMYECKUX U
OpPraHUYEeCKUX COeIUHEHUU. [loHATHE O TEHEeTUYECKOM CBSI3UW M TEHETHUYECKHUX psAaax.
I'enetnueckuii psg meramia. I'enernueckuil psag Hemeramwia. OCOOCHHOCTH TeHETUYECKOTo psijia
B OPraHUYECKOW XUMUHU.

Hemonctpauuu. Komnekuus obpasioB MeTtauioB. B3aumoseiicTBiue HaTpust ¥ CypbMbl €
XJIOpOM, jKejie3a ¢ cepod. ['opeHume MarHus U allOMHHMS B Kuciopone. BzammonelictBue
HIEJIOYHO3EMEBHBIX METAUIOB C BOJOW. B3amMmopeiicTBue HaTpusi € 3TaHOJIOM, LHHKAa C
YKCYCHOM KUCJIOTOW. ATIOMUHOTEPMUA. B3auMoaelicTBUE MEAU ¢ KOHLIEHTPUPOBAHHOM a30THOM
KHUCJIOTOM. Pe3ynbTaThl KOpPpO3UM METANIOB B 3aBUCUMOCTH OT YCIOBHM €€ MpPOTEKaHUS.
Komnmeknust 00pa3ioB HeMeTauioB. B3anMojelicTBre XJIOPHOH BOJBI C PacTBOpOM Opommia
(vogupma)  kanmua.  Komekuuss — NpPUPOTHBIX — OpraHMYecKHX  KUcioT.  PasbaBnenue
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOThI. B3anmonencTBre KOHUEHTPUPOBAHHONW CEPHON KUCIIOTHI
C caxapom, IeJUTI0I030M U Menpto. OOpasibl TPUPOAHBIX MHHEPAJIOB, COAEPXKALIUX XIJIOPH]
HaTpusi, KapOoHaT Kaibims, (ocdar xampius u ruxpokcokapbonar memu (II). OOGpasmbr
MUIIEBBIX MPOIYKTOB, COJEPKAINX THMIPOKApOOHATHI HATPUSI U AMMOHUS, UX CHOCOOHOCTH K
Pa3oKEeHUIO NpU HarpeBaHuu. ['amenue conpl ykcycoMm. KauecTBeHHbIE peakliiy Ha KaTHOHBI U
AQHUOHBI.

JlabopaTopubie onbIThl. 12. McnbpiTaHue pacTBOPOB KHUCIIOT, OCHOBaHMM M cojei
uHaukaropamu. 13. B3aumopeicTBUE CONSHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI €
Metayiamu. 14. B3aumopeicTBHE COJSHOM KHUCIOTBI M PpacTBOpa YKCYCHOM KHCIOTBI C
ocHOBaHUsAMHU. 15. B3aumopneilcTBHe COJSHOM KHCIOTBI M PAacTBOpa YKCYCHOM KHCIOTBI €
consimMu. 16. IlonydyeHne u cBolcTBa HEpaCTBOPUMBIX OCHOBaHMU. 17. ['maponus xyopuaoB u
aleTaToB MIENOYHBIX MeTaioB. 18. O3HakOMIIEHHE C KOJUICKIUSMHU: a) METauioB; ©0)
HEMETAJJIOB; B) KHUCJIOT; ') OCHOBAaHUM; /) MUHEPAJIOB U OMOJOTMYECKUX MaTepUasoOB, COJEp-
JKAIIUX HEKOTOPBIE COJIH.

IIpakTnueckas padora Ne 2. PemieHue sKcriepMMEHTaIbHBIX 33/1a4 Ha UJIEHTU(DUKALIUIO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

3. TEMATHUYECKOE IINTAHUPOBAHME.

10 kanacc
Ne Tema JlaGopatopubie u | Kon-Bo
NPaKTUYECKHe | YacoB
paboTHI

1. Beenenne 2

2. Teopusi cTpoeHHsI OpraHMYEeCKUX COETUHEHHM 2

3. VYTr11eBOAOPOBI U UX MIPUPOIHBIE HCTOUHUKH 7 9

4, Kucnopoconepsxaiue opraHndeckiue COeIMHeHus 1 ux | 8 11
NPUPOIHBIE HCTOYHUKH

5. A3oTcoaepikaie COeTMHEHUS U X HaX0XK/ICHHE B 1 4
JKUBOM IPUPOJIE

6. broorndeckn akTHBHBIE OPTaHUYECKHE COCIMHECHUS 3




No Tema JlabopaTtopubie u | Kon-Bo
MPAKTUYECKHE | 9acoB
paboThl
7. VIcKyCcCTBEHHBIE U CUHTETUYECKHE ITOJTUMEPBI 1 3
Hroro: Mp.p.—2; JL.p.- |34
15.
11 kaacc
No Tema Jlabopatopusie u | Kon-Bo
MIPAKTUIECKHE 9acoB
paboThI
1. CrpoeHue aToMa U NEPUOINYECKUI 3aKOH 1 )
J.M.MenneneeBa
2. CtpoeHue BenecTna 6 13
3. XUMHUYECKUE PEAKIIH 5 8
4, BemecTBa u ux cBoicTBa 8 8
Hroro: Mp.p.-2; JL.p.— | 34
18.

10




