[Tpunoxenue k OCHOBHOM 00pa30BaTEIHHOM MPOTPaMMeE

MKOY «BaprammuHckas cpeanss mkoia Nel» cpennero obmiero o0pa3oBanus
pPaccMOTPEHHOM Ha megarornaeckoM coete mpotokos Ne 1 ot 30.08.2022r.
yTBEpXKACHHOM npuka3zoM aupekrtopa oT 30.08.2022r. Ne101-O/1

XUMuUs
(yriryOieHHBINH YPOBEHBD )
(10 - 11 xmacc)

IHosicHUuTeIbHAA 32N CKA

Pabouass mporpamma cpemHero (IOJIHOTO) oOIIero oOpa3oBaHUs MO XUMHHU COCTaBIieHA Ha
ocHOoBe DenepalibHOTO TOCYJapPCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAapTa 00IIero oopa3oBaHus,
[IpumepHOl OCHOBHOW 00pa30BaTEIBHOM TMPOTpaMMBbl CpPEAHETO OO0Iero oOpa3oBaHus,
[IporpamMmbl pa3BuTust U (GOPMUPOBAHUS YHUBEPCAIBHBIX yUEOHBIX IEHCTBUU IS CPEIHETO
(momHOTO) 00IIEeT0 00pa30BaHUSI.

B nanHOl mporpaMMe MpOCIEKHUBAETCS MPEEMCTBEHHOCTh MEXKIY BHJAMHU AESTEIbHOCTU
00yJaeMbIX, TPEIYCMOTPEHHBIX MPOTPAMMON OCHOBHOTO o0O0Iero oOpa3oBaHHMs W BUIAMHU
NESATENILHOCTH, 00ECIEUYNBAIOIINX peaTH3aIi0 00pa30BaTeNbHON TPAaeKTOPHUU, CBSI3aHHOU C
yrayOn€HHbpIM u3ydeHneMm xuMuu. CojepkaHue NaHHOW paboueidl mporpaMMbl yYUTHIBAE€T HE
TOJIBKO IIPEIMETHOE COJIEpPKaHNEe U BO3PACTHBIE IICUXOJOTHYECKHE 0COOEHHOCTH 00ydyaeMbIX, HO
U TpodWIbHYIO MOATOTOBKY K OOYYEHHIO B BBICIICH MIKOJIE, B KOTOPOW XHMMHS SIBJISETCS
npopMIMPYIOIIEH TUCIUILTUHOM.

TeopeTrueckoe 1 SKCIIEPUMEHTAILHOE COACPKAHKE Kypca U3ydaeTcsi Ha OCHOBE
MO3HABATENIBHON JIEATENbHOCTH OO0YYaIOIIUXCS: MPUMEHSATh TEOPETUYECKUE 3HAHMS MOHSTHIA,
3aKOHOB U TEOPUN XUMHUH YIIIYOJIEHHOTO YpPOBHS AJII MPOTHO3MPOBAHUS CBOMCTB XUMHYECKHX
O00BEKTOB M MOATBEPIKIECHUE ITUX MPOTHO30B IMPH BHIMOJHEHUH XMMHYECKOTO 3KCIIEPUMEHTA;
IUTAHUPOBATh M MPOBOJIUTh XMUMHUYECKUN IKCIIEPUMEHT U MHTEPIPETHPOBATH €T0 PE3YIbTATHI;
YMETh XapaKTepHU30BaTh U KJIaCCU(UIMPOBATH XMMHUYECKHUE 3JIEMEHTHI, BEIIECTBA U MPOLECCHI;
MOJIHO U TOYHO BBbIpaKaThb U apryMEHTHPOBATHh CBOIO TOYKY 3pPEHUS; HAXOIUTh HWCTOYHUKH,

NOJIy4aTh, MPEACTABIATh U COOOIIATh XUMUYECKYI0 HH(POPMAIIUIO B YCTHON M MUCEMEHHOHN peun

U Jp.



JlaHHBIi Kypc TO3BOJIIET MOJITOTOBUTH OOYYAIOMIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BbIOOpPY MpodeCCHOHATBHOM MOATOTOBKH K MOCTYIJICHUIO B BY3, B KOTOPOM XHUMHS SIBJISETCS
npoGUIHHON TUCHIUTIMHOMN, YCIENTHOMY 00Y4YeHHUI0 B HEM M BBIOOPY IIpodeccu.

CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY TJIABHBIC Yeau CpeoHezo (RoIH020) 00uie2o

obpazoeanusn cocmoam:

1) B ¢opMHUpOBAaHUU IIEIIOCTHOTO TMPEJACTABICHUS O MHPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0aX AESITeTbHOCTH;

2) B IpuOOpETEHHUH OMBITA PA3HOOOPA3HOM NEATEeIHbHOCTH, ONBITAa TO3HAHUS W CAMOTIO3HAHHSI,

3) B HOATOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BHIOOpAa MHIMBHUAYaJIbHON 00pa3oBaTeIbHOM
wiH podeccuoHABHON TPACKTOPHUH.

H3yuenue xumuu na yenyoaénnom ypoene BHOCUT OOJIBIION BKJIAA B JOCTHXKEHUE ITHUX LieNei

CpemHero (MOJIHOTO) 00IIeTo 00pa30BaHUS U HPU3BAHO 0DeCHeUUnDb:

1) ¢opmupoBanue HaydyHOW KapTUHBI MHpa Ha OCHOBE CHCTEMbl XHUMHYECKHUX 3HAHUUN
(XMMHUYECKOW KapTUHBI MUPA) KaK e€ HEOTHEMIIEMOT0 KOMITIOHEHTA;

2) BbIpabOTKE y OOyYaIOIIUXCS T'YMAaHUCTUYECKUX OTHOIICHHUH M 3KOJOTHYECKH TI'PaMOTHOIO
noBe/ieHHs B OBITY U TPYAOBOI AEATEIHbHOCTH, HPABCTBEHHOI'O COBEPIICHCTBOBAHUS U
Pa3BUTHS TUYHOCTH O0YUAFOIIUXCS;

3) nmoHuMaHHe OOIIECTBEHHOH MOTPEOHOCTH Yy OOydYalomMXcs B Pa3BUTHH XUMHH U
XUMHUYECKON MPOMBIIIIIEHHOCTH;

4) dopmupoBanue y 0OydYalOmMUXCA OTHOIIEHUS K XHMHUHM KaK BO3MOXKHOH oOmactu
po(hecCHOHANLHOM MOATOTOBKH U MTPAKTHYECKOH IeATeIbHOCTH;

5) dopmupoBaHWE YCHENIHOTO y4YacTHsl B IMYOJWYHOM TPEACTABICHUU PE3yIbTATOB
AKCIEPUMEHTAIBLHON U UCCIIEI0BATEIBCKOU IESITEIbHOCTH,;

6) ydacThe B XMMHUYECKHX OJIMMIIMAJaX Pa3jIMYHbIX YPOBHEH B COOTBETCTBHM C >KEIa€MbIMHU
pe3ylbTaTaMu U aJIeKBaTHON CaMOOIICHKOW COOCTBEHHBIX BO3ZMOKHOCTEH;

7) WCHONb30BAHUE XUMHUECKUX 3HAHUM U1 00BSICHEHUSI OCOOCHHOCTEH 0OBEKTOB M MPOIIECCOB
MPUPOIAHOM, COLIMATBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbI;

8) mMoHMMaHHWE IIEHHOCTH XHWMHYECKOTO SI3bIKa, BBIPAXKEHHOTO B BEpOAJbHOW U 3HAKOBOM
dopmax, Kak COCTAaBHOW YacCTH PEUYEBO KyJIbTYpPHl COBPEMEHHOT'O CIIEI[HAIUCTA BBICOKOM
KBTI (DUKAIIHH.

O0mast xapakTepucTHKa Kypca
Conepxkanne yrayoa€HHOTO Kypca XMMHHU B CpelHEH (TOJIHOM) IIKOJE CTPOUTCS Ha OCHOBE
U3YyUYEHHs COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHHSI, IPAKTHYECKOTO

3HAYEHUs JTUX CBOWCTB, a TaKXe CHOCOOOB J1a0OPATOPHOTO M IMPOMBIIUICHHOTO IMOJYYSHHS



BAKHEMIIMX BEIIECTB, M3YYEHUS] 3aKOHOMEPHOCTEH XUMHYECKHX IPOLUECCOB M MyTeu

ynpaiaeHus UMu. OCHOBHBIE COJIepKaTeNbHbIE IMHUK pabouell IporpaMMBl:

e «Bewecmeo» — cucremMa 3HAaHUW O COCTaBE€ W CTPOCHUM BELIECTB, MX CBOMCTBAX U
OMOJIOrMYECKOM 3HAYCHHH;

o «Xumuueckaa peaxyus» — CUCTEeMa 3HAHUW 00 YCIOBHSIX MPOTEKAHUS XHUMHYECKUX
MIPOLIECCOB U CIIOCO0ax ymnpaBieHUs UMU;

o «llpumenenue eeuwyecme» — cucTeMa 3HAHUM O MPAKTHUYECKOM MPUMEHEHHUU BEIIECTB Ha
OCHOBE MIX CBOWCTB M MX 3HaU€HUS B OBITOBOW M MPOM3BOJICTBEHHOH chepax;

o «llonyuenue geujecmey» — cucreMa 3HaHUN O XUMHUECKUX POU3BOACTBEHHBIX MPOLIECCax;

o «MBbIK Xumuu» — cucreMa 3HAaHUH O HOMEHKJIAType HEOPraHMYECKUX O OPraHMYECKUX
COCIMHEHUN M XMMHUYECKOM TEPMHUHOJIOTMM, a TaKXK€ YMEHHE OTpa)kaTb MX C IOMOILBIO
XUMHUYECKOW CUMBOJIMKHU (3HAKOB, (POPMYJT M YpaBHEHHH ); HABBIKOB MEepeBOAa HHPOPMAIINH
C sI3bIKa XMMHHU HA €CTECTBEHHBIN 1 00paTHO

o «Konuuecmeennvle omHouleHua) — CUCTEMA pPACUETHBIX YMEHUI U HaBBIKOB JUIS
XapaKTEPUCTUKU B3aUMOCBSI3M KAu€CTBEHHOM M KOJIMYECTBEHHOM CTOPOH XHWMHUYECKHUX
00BEKTOB (BEIECTB, MATEPHATIOB U IIPOIIECCOB);

o «Teopua u npaKkmuka» — B3aUMOCBSI3b TEOPETUYECKUX 3HAHUW U XMMHUYECKOTO
JKCIIEPUMEHTA KaK KPUTEpUsi ICTUHHOCTH U NCTOYHUKA MTO3HAHUSI.

MecTo npeamMera B yueOHOM IJIaHe

@denepanbHbIil TOCYJapCTBEHHBIH 00pa3oBaTeNbHBIN CTaHIAPT MpPEAyCMAaTpPUBAET H3y4YCHHE

Kypca XUMHH B cpeiaHel (TIOJHOI) IIKOJIE KaK COCTaBHOM YacTH TpEeAMETHOH o0mactu

«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jannast pabouast mporpaMma npeHa3HadeHa s 00ydaromuxcsi, KOTOpble BRIOpaId XUMUIO IS

W3YYCHHUS Ha yrITyOJIEHHOM YPOBHE.

Orta mporpaMma Mo XUMUHU U CpefaHero (MOJTHOro) obimiero obpazoBaHus Ha YrayOIEHHOM

ypOBHE cocTaBieHa u3 pacuéra 3 4 B Henenmo (204 1 3a 18a roga oOydeHws ).

Pe3yabTaThbl 0CBOEHHS Kypca

JesTenbHOCTh yuuTenss B OOyYeHUM XHMHUU B CpenHel (MOJIHOW) IIKOJIE JOJDKHA OBITh

HalpaBJIeHa Ha JOCTIKEHHE 00yUJarOIUMUCS CICAYIOIUX JIUYHOCHHBIX Pe3)1bnanmog:

1) B IICHHOCTHO-OPHMEHTAIIMOHHON cdepe — oco3manue POCCUUCKONH TpaxkIaHCKON
UJCHTUYHOCTH, MATPUOTHU3MA, YYBCTBA FOPAOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY;

2) B TpYIOBOH cepe — eomosHocmb K OCO3HAHHOMY BBIOOPY JalibHEHIIIE 00pa3oBaTeIbHON

TPAaeKTOPUH B BBICILICH LIKOJIE, T/1€ XUMUS SBJISIETCS MPOGUINPYIOLIeH TUCIUIUIMHOM;



3)

4)

B MMO3HABaTEIbHOW (KOTHUTHBHOM, MHTEIUICKTYalbHOW) chepe — ymeHue yrnpaBisTh CBOCH
MO3HABATEIIbHON JI€ATEIbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM
yhciie camMooOpa3oBaHHUIO, Ha MPOTSHDKEHWH BCEM KU3HU; CO3HATEIbHOE OTHOIIEHUE K
HENPEPBIBHOMY  OOpa30BaHHWIO KAaK  yCIOBHIO  YCHEMIHOW TpO(eCCHOHATbHOU W
OOIIECTBEHHONH  JESITENbHOCTH; ¢opmuposanue  HABBIKOB AKCIIEPUMEHTAILHOM
U MCCIIEZI0BATENBCKOM NEeSATENbHOCTH; yuacmue B MyOJINYHOM NPEICTaBICHUH PE3yIbTaTOB
CaMOCTOSITENIbHOI TO3HABaTEeNbHON AEATEeTbHOCTH; yuacmue B MPOPUIBHBIX OJIMMIIMAIAX
pPa3MUYHBIX YPOBHEH B COOTBETCTBUU C KEJIAEMBIMH pe3ylbTaTaMH U  aJeKBATHOUN
CaMOOIIEHKOHM COOCTBEHHBIX BO3MOXHOCTEH;

B cepe 3M0pOBbECOCPEKEHUS — MpUHAMUE U peanu3ayuss UEHHOCTEH 3I0pOBOTO M
Oe3omacHOTO 00pasza >KW3HH, Henpusmue BPEAHBIX TPHUBBIYEK (KypeHHs, YMOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHUKOB) Oyaroapsi 3HaHUIO CBOWCTB HAPKOJIOTMUYECKUX M HAPKOTUYECKUX
BEIIIECTB; COOJIIO/ICHNE MPABHII TEXHUKU OE30MacCHOCTH B Imporiecce paboThl ¢ BEUIECTBAMH,

MaTepHrajamMy B yueOHOH (Hay4HOIl) 1abopaTopuu 1 Ha POU3BO/ICTBE.

Memanpeomemnvimu pe3yivmamamu 0OCBOCHUS BbIITYCKHUKaMH CTYIIEHH CPEIHEro (TIOJTHOTO)

o01rero 00pa3oBaHus Kypca XUMHUH SBIISIOTCS:

1))

2)

3)

UCNnoIbL306aHue YMEHUN W HaBBIKOB pA3IMYHBIX BHUJOB I03HABATEIBHOW JEATEIBHOCTH,
IOPUMEHEHHE OCHOBHBIX METOJOB TIO3HAaHHUS (CHCTEMHO-MH()OPMALMOHHBIA aHaIu3,
HaOJI0/IeHue, U3MEpPEeHHe, MPOBEACHNUE KCIIEPUMEHTA, MOJIEIUPOBAHUE, UCCIIE0BATEIbCKAs
JEeSATENIbHOCTD) JUISl U3YyUEHHS Pa3IMYHBIX CTOPOH OKPY>KaIOLIEH 1eHCTBUTENBHOCTH;
énadenue OCHOBHBIMH HHTEIUIEKTYaJbHBIMU OINEpalusiMu: (OPMYINPOBKA THIIOTE3, aHAIN3 U
CHHTE3, CpaBHEHHE W cHcTeMaTu3alus, OOOOIIeHHEe | KOHKPETU3alus, BBISBICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€1 U ITOMCK aHAJIOrOB;

no3Haxue 0ObEKTOB OKPYIKAIOIIETO MHUPa OT OOIIETO Yepe3 0COOCHHOE K STMHUIHOMY;

4) yMeHue TE€HEPUPOBATH UJIEU U ONIPENIEIATH CPEACTBA, HEOOXOIUMBIC IS UX peaTU3aIlHH;

5) ymenue onpenenaTh TN U 337a4H JESITEIBHOCTH, BBIOMPATh CPEACTBA pean3aluu LEIH U

6)

MIPUMEHATH UX Ha IPAKTUKE;
UCNONb306aHUEe PA3IUYHBIX HCTOYHMKOB JUIA IOJyYEHHUs XHMHUYECKOM HH(popMaluy,
NOHMMaHHUE 3aBHUCUMOCTU COJEpKaHHUs M (OpPMBI MpeACTaBIeHUS HH(OpMAIMKU OT Lenei

KOMMYHHKAIIMH U aJipecaTa;

7) ymeHue TPOIYKTUBHO OOMIATBCA ¥ B3aUMOJCHCTBOBAaTH B IMPOIECCE COBMECTHOMU

JEATEIbHOCTH, YYUTHIBATH MO3MLUHM JAPYTUX YYAaCTHUKOB JAEATEIBHOCTH, 3(P(YEKTUBHO

paspeuiatb KOH(IJIUKTHI;



8) eomosnocmb ¥ CHOCOOHOCTH K CaMOCTOSITEILHONH WH(pOpPMAIMOHHO-TI03HABATEIHLHON
NEeSITeIbHOCTH, BKIIIOYasi yMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaIuy,
KPUTHYECKH OIICHUBATh W MHTEPIPETUPOBATh HMH(OPMALIMIO, MOJIYYAEMYyI0 M3 Pa3IUYHbBIX
HUCTOYHUKOB;

9) ymeHue WCHONB30BATH CpeNCTBAa MH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHN
(manee — KT) B pemieHnn KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3allMOHHBIX 3a]1a4 C
coOmoneHneM  TpeOOBaHWN  SPrOHOMHKH,  TEXHHUKH  O€30MaCHOCTH,  TUTHEHBI,
pecypcocOepexeHns, IPaBOBbIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOMN 0€3011acHOCTH;

10) gradenue SA36IKOBBIMH CPEIICTBAMH, BKJIIOYAsl U SI3BIK XUMHUHU — YMEHHUE SICHO, JIOTUYHO U
TOYHO W3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BATh a/ICKBAaTHBIE S3BIKOBBIE CPENICTBA, B TOM
YUCJIC U CHMBOJIbHBIC (XUMHYECKUE 3HAKHU, (OPMYITBI U YPaBHEHUS).

Ilpeomemuvimu pesynomamamu U3y4eHus XMMUU Ha yriyOJaEHHOM ypOBHE HA CTYNEHU
cpeaHero (MOTHOT0) 00IIero 00pa3oBaHus SBISIOTCS:

1) 3Hanue (noHuMaHue) XaApPaKMepHuIX NPUSHAKOS BANCHEUWUX XUMUYECKUX NOHAMULL:
BEIIECTBO, XWUMHUYECKHUH OJEMEHT, aToM, MOJEKyJa, OTHOCUTENIbHbIE aTOMHbBIE H
MOJIEKYJISIPHbIE MacChl, WMOH, HW30TOIbI, XMUMHYECKas CBsA3b (KOBaJEHTHasl TMOJISIpHAs H
HETNOJISIpHAsl,  WOHHAs,  METAJUIMYecKas,  BOJOPOJAHAS),  OSJICKTPOOTPUIATEILHOCTD,
QJIUTOTPOTIHSI, BaJICHTHOCTh, CTENIEHb OKHCIICHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BeM,
BEIIECTBA MOHHOTO, MOJIEKYJISIPHOTO W  HEMOJIEKYJISPHOTO CTPOEHHMs, pPacCTBOPHI,
AIEKTPOJIUTHI M HEAJEKTPOJIUTHI, SJEKTPOIUTHYECKAsT JUCCOLUAIUS, THIPOIN3, OKUCIUTENb
Y BOCCTAaHOBUTEIIb, OKHCIECHHUE U BOCCTAHOBJICHHE, 3JEKTPOJIN3, CKOPOCTh XUMHUYECKOU
peaKiuu, KaTalu3aTopbl W KaTalu3, OOpaTUMOCTh XHMHYECKHUX PEaKIUi, XHUMHUYECKOE
paBHOBECHE, CMEIICHHE PaBHOBECHs, TEIUIOBON 3(PQEeKT peakiuu, yriepoaHbI CKEJET,
GyHKIMOHATBHAS TPYIIa, U30MepHusi (CTPYKTypHAs W TPOCTPAHCTBEHHAs) M TOMOJIOTHS,
OCHOBHBIC THUIBI (COCAMHEHUS, PA3NIOKEHUs, 3aMEIIeHUsI, 0OMEHa), BUIbI (THIPUPOBAHHUS
U ICTUAPUPOBAHUSA, TUApATAIIMN W JCTUAPATAIMU, MOJUMEPHU3AINH U JIEMOIUMEPH3AIIH,
MOJIMKOHACHCALIUY U W30MEpU3aIH, KaTAIUTUYECKHEe U HEKaTaIMTHYEeCKHE, TOMOT€HHbIE U
TeTEepPOreHHbIC) U Pa3HOBUAHOCTH ((pepMEeHTaTHBHBIC, TOPEHHUsI, dTepU(PHUKAIINN, KPEKUHTA,
pudopMHHra) peakiuii B HEOPraHMYECKOM M OpPraHUYecKOM XWUMHUH, IOJHUMEPHI,
OMOJIOTUYECKH aKTHBHBIC COCTUHEHMUS;

2) eviasneHue 63auUMOC8A3U XUMUYECKUX NOHAmMuUL sl OOBSCHEHUS COCTaBa, CTPOCHMS,
CBOMCTB OTAENBHBIX XMMUYECKUX OOBEKTOB U SBICHUII;

3)npumenenue OCHOBHBIX NONONCEHUU XUMUUECKUX MeOpuli:TEOPUN CTPOCHHsS aTomMa |

XHUMHYECKOM CBsA3U, HNCPUOAUYCCKOTIO 3aKOHa HHGpHOHH‘ICCKOﬁ CHUCTEMBI XHMHYCCKHUX



anemeHToB [I. 1. MenneneeBa, TEOpUU DIIEKTPOIUTHYECKOM IUCCOLUALUU, IPOTOHHOU
TEOPUU, TECOPUU CTPOCHHS OPraHUYECKUX COCIUHEHUH, 3aKOHOMEPHOCTEH XHMHUYECKOM
KMHETUKN —IJIs1 aHaJIu3a COCTaBa, CTPOCHHUSI U CBOMCTB BELIECTB U MPOTEKAHUS XUMUYECKHUX
peaKLuii;

4) ymenue Knaccugpuyupogamp HEOPraHNUECKUE U OPraHUUECKHE BELIECTBA

10 Pa3JIMYHBIM OCHOBAHUSM;

5) ycmanoenenue e3aumoceazeii MeXy COCTaBOM, CTPOEHUEM, CBOMCTBAMU, IPAKTHUECKUM
MPUMEHEHUEM U MOJTYYCHUEM BaKHEUIIINX BEIIECTB;

0) 3HAHUEOCHO8 XUMUUECKOU HOMEHKAamypbl (TPUBUATHLHOU U MEXIYHAPOIHON) U ymeHue
HA3BaTh HEOPTaHMYECKHE U OPTraHUYECKUE COSTUHEHMS 110 (hopMyJIie, 1 HA000POT;

7) omnpeodenenue BaJCHTHOCTH, CTEMEHH OKHUCICHUS XUMHUYECKUX HJIEMEHTOB,3aps10B
MOHOB;BUJIOB XUMHYECKHX CBSI3¢€ B COCIMHEHHUSIX M THUIOB KPUCTANIMYECKHUX
PELIETOK; IPOCTPAHCTBEHHOTO CTPOEHUSI MOJIEKYJ; THIIa THAPOJIM3a M XapakTepa Cpelibl
BOJAHBIX PpAaCTBOPOB COJIEH; OKHUCIMUTENSI U BOCCTAHOBUTES;IIPOLIECCOB OKHUCICHUS U
BOCCTAaHOBJICHUS, MPUHAUICKHOCTH BEIIECTB K Pa3IWYHbIM KJIACCaM HEOPraHUYECKUX U
OpraHWYECKUX COEIWHEHHU; TOMOJOTOB M H30MEpPOB; THIOB, BHJIOB U Pa3HOBUAHOCTEU
XUMUYECKHUX PEaKLUU B HEOPTAHUUECKOM U OPraHUYECKOU XUMUU;

8) ymeHnue xapakmepuzosams:

— §-, p- ¥ d-3TIEMEHTHI 110 WX TIOJIOKEHHIO B iepuoanueckoricucreme /. 1. Mennaeneena;
—o0111ie XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;
—XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTaHUYECKUX M OPTaHUYECKUX COCIUHEHUN B
IJIaHE O0IIEro, 0COOCHHOI0 M €IMHUYHOTO;

9) obvsacuenue:

—3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB U UX COCIMHEHHUMOT MOJIOKEHUS AJIEMEHTA
B nnepuoanueckont cucremell. 1. Menneneena;

—TIPUPOJIbI XUMUUYECKOU CBSI3U (MOHHOM, KOBAJICHTHOW,METAJUIMUECKOM, BOJOPOAHOMN );
—3aBUCUMOCTH CBOWCTB HEOPraHMYECKMX M OPraHMYeCKHX BEHIECTBOT HX COCTaBa M
CTPOCHHS;

—CYIIIHOCTU HM3YYE€HHBIX BHJIOB XMUMHUYECKUX PEAKLUN: JIEKTPOIUTHUYECKON TUCCOIMAINH,
WOHHOTO 00MEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX;

—BJIMSIHUSL PA3IMYHBIX (AKTOPOB HAa CKOPOCTh XMMHMUECKOH peakluuu U Ha CMELEeHUE
XUMHUYECKOIO PAaBHOBECHS;

— MEXaHM3MOB TMPOTEKAaHUsS] pPEaKUUd MEXAy OpPraHUuYeCKUMH U HEOPraHUYeCKUMU

BEIlECTBAMU;



10) ymenue:

— COCTaBJISITh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C IOMOIIbIO METOJa

3JICKTPOHHOTO OajaHca;

— IIPOBOJIUTH PACUYETHI IO XUMUYECKUM (POpMyIaM U ypaBHEHUSIM;

— TMPOBOJAUTH XUMHUYECKUI HKCHEPUMEHT (JabopaTOpHbIE U MPaKTHYECKHE pPAaOOTHI) C

coOioieHreM TpeOOBaHUH K TIpaBUjIaM TEXHHUKH 0€30MacHOCTH MPH paboTe B XUMUUYECKOM

kabunere (1abopaTopun).

Coaepixanue Kypca

Kypc uérko menurtcs Ha JBE YaCTH COOTBETCTBEHHO rojaM OOYYCHMS: OPTaHUYECKYI0 XHMMIO
(10 ximacc) u oburyro xumuto (11 kmacce).
Kypc 10 knacca naymHaeTcsi CO 3HAKOMCTBA C MPEAMETOM OPraHMYE€CKOW XMMHUHU, U3YYEHUS
TEOPHH CTPOCHUS OPraHWYECKUX coenuHeHni A. M. bytiepoBa um THOpuau3alMK aTOMHBIX
opOuTaneii. 3aTeM paccMaTpuBalOTCA KIACCU(PUKAILUS OPTaHMYECKUX COCAUHEHUMN, MPUHITUIIBI
WX HOMEHKJIATYPHI, a TAaK)Ke Kiaccu(UKaIus peakiuii B OpraHu4ecKOi XUMHUU.
[lepBoHavabHbIE TEOPETUUECKHE 3HAHUA Jajiee MHOTOKPATHO 3aKPEIUIIIOTCS U Pa3BUBAIOTCS
IpU U3YYEHUU KJIACCOB OPraHWYECKUX COECTUHEHHI OT YIJIEBOJOPOJIOB JI0 a30TCOJEpIKaIINX
COCIMHEHUH U IOJIUMEPOB.
Takoe mnocTpoeHHe Kypca MO3BOJIIET B IIOJIHOM Mepe HE TOJBKO IIMPOKO HCII0JIb30BATh
JEAyKTUBHBIN TOIX0M B 0OyueHun xumuu 10 kiacca, HO W peaau30BaTh HJCI0 TEHETHYECKOU
CBSI3M MEXAY KJIaccaMH OpraHMYeCKHX COCTUHEHHI.
Oco0oe BHUMaHuWE B Kypce€ OpPraHMYECKOW XWUMHUHU YACTICHO CIIOXKHBIM Ui TIOHUMaHUs
BOIIPOCAM: B3aUMHOMY BJIMSIHHIO aTOMOB B MOJIEKYJIaX, B TOM YHUCJIE AJIs IPEACKa3aHusi CBOMCTB
COCIMHEHUHN; MeXaHW3MaM M 3aKOHOMEPHOCTSIM MpPOTEKAHUS XHMHUYECKHUX peakuui, YTo
HEOOXOIUMO [UIsl MPOTHO3UPOBAHHUS MPOJYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHUIO YTJIEBOJIOB,
aMUHOB, aMUHOKHUCIIOT, OCTKOB ¥ HYKJICHHOBBIX KHCIIOT.
Kypc 11 knacca HaumHAETCs C pACCMOTPEHMSI CII0KHOIO CTPOEHHUS aToMa Ha OCHOBE KBaHTOBO-
MEXaHUYECKUX MPEACTaBICHUN O CTPOEHHHM €ro siipa W SJIEKTPOHHOM O00O0JIOUKH, a TakKxke
anepHbix peakiuil. Takas Teopernueckas ©a3a MO3BOJIIET HA JPYroM YPOBHE H3YUHTh
NIEPUOJIUYECKUM 3aKOH U IIEPUOAUYECKYI0 CUCTEMY XUMHUUYECKUX aeMeHToB [, 1I. MeHneneena
U el pa3 OLEHUTh €ro Hay4YHbI MOJIBUT, HA HECKOJBKO JIECATHIIETUN ONEPEIUBIIEIO HAYUYHYIO
MBICIIb.
3areM M3ydaercs CTPOCHUE BEIECTBA, OCHOBHBIC THUIIBI XUMUYECKOW CBSI3U. 3HAHUS y4yalIUXCs

«XHUMHUU B CTATUKCH» NOMOJHAKOTCA CBCACHHUAMHU O KOMIUICKCHBIX COCAWMHCHUAX W AUCIICPCHBIX



cucremMax. JlormuHo AaJIeC pacCMATpUBAIOTCA TAKHWC TOMOI'CHHBIC CUCTCMbI, KaK paCTBOPLI U
CIIOCOOBI BBIPAXKXCHHUA KOHOCHTPAIlMHU B HUX.

H3ydyeHrne OCHOB XMMHUYECKOW TEPMOJMHAMUKHU, MOHATHIH 00 PHTAIBIUN M DHTPOIHHU, 3aKOHOB



[TpuumHBl MHOTOOOpa3usi OPraHUYECKUX COCTUHEHUH: 00pa3oBaHUE OJMHAPHBIX, JBOHHBIX H
TPOMHBIX CBA3EH MEXKIy aTomMaMu yriepona. M3omepusa. DOmmnupuueckas, MOJEKYJIsSApHAs H
CTpYKTypHasi GOpMyJIbl OPraHUYECKUX COCAMHEHUH.

Konnenuusi rudpuausanum aToMHbIX opOuTtaneii. CtpoeHue aroma yriepona: s- U p-
opburtanu, TUmbl ux rudpuanszanmu. OOpa3oBaHUE KOBAJIEHTHBIX CBA3CH. DIEKTPOHHAs W
3JIEKTPOHHO-Tpadudeckas GopMyJbl aTOMa yIiepoa.

Knaccupukanusi opranmdeckux coeauHenmid. Kimaccudukanmss mo sj1eMEHTHOMY COCTaBY:
YIJI€BOIOPOABI, FAIOr€H-, a30T- U KUCIOPOICOIEpIKaINE OpraHN4eCKHE COEIUHEHN.
Knaccudukanus 1o CTpOEHHIO YIIEPOJAHOTO CKelleTa: AalMKINYeCKHe U IUKIMYECKHe
(kapOOIMKINYECKHE U TeTEPOLUKINYECKUE) OPraHNYEeCKHUE BEIIECTBa.

Knaccudukanus yrineBogopoJoB: IMpeneibHble (alkaHbl M IUKJIOAJIKaHBI), HEINpeaeabHbIe
(ayIKeHBI, aJIKUHBI, ATKATUEHBI), APCHBI.

Knaccupukanuss oOpraHMYecKWX COCNMHEHUH 1O HATU4YMI0  (DYHKIMOHAIBHBIX — TPYIII
(TMApOKCUIIbHASA, KapOOHWIIbHAs, KapOOKCWIIbHAS, HUTPOTpynmna, amMuHorpymnmna). CHOUpTHL
Anpneruasl. Keronsl. KapOonoBsie kuciaotel. HutpocoenuHeHus:. AMUHBL.

IIpyHUMOBI HOMEHKJIATYPHI OpPraHM4YecKkux coeauHeHuii. I[loHsaTHE O XUMHUYECKOI
HOMEHKIaTtype. HoMeHkaTypa TpuBHagbHas (MCTOpUYECKAs) U palliOHaTbHASL.
MexnyHaponHas HOMeEHKIaTypa opranudeckux coenuHenuii — IUPAC. [lpunnunsl
COCTaBJICHUSI Ha3BaHUSI OPraHMYEeCcCKOro coenuHenus no Homenkiarype [UPAC.
Knaccupukanusi peakuuii B opranudeckoid xumuu. [loHarue o cybcTtpare W peareHre.
Knaccudukanus peakinuii mo CTPyKTYpHBIM H3MEHEHMSM BEIECTBA: NMPUCOCAMHEHUS (B TOM
YHCIIe MTOJIMMEPU3aLuH, OTLICTICHUS (3IEMEHUPOBAHUS ), 3aMEILECHHS 1 U30MEPH3aIIHH.
[TonsiTie O TOMO- U reTepONIMTUYECKOM pa3pbiBax KOBAJICHTHON CBs3U, 3JeKTpoduiax u
HyKJIeoduIax.

Knaccudukanust peakiuii mo TUIy PEaklMOHHBIX YACTHIl: paauKaibHBIC, dJEKTPOQHUIbLHBIC U
HYKJICO(UITbHBIE.

Knaccudukanus peakiuii mo "3MEeHEHHUIO CTeTIeHEeH OKUCIICHUS: OKUCICHHUS U BOCCTAHOBJICHHUS.
Knaccudukanusa peakiuii o 4aCTHBIM MpPH3HAKaM: TaJIOTEHUPOBAHHE U JIErajlOTeHUPOBAHUE,
TUAPUPOBAHUE U JCTUIPUPOBAHME, TUApPATAMU M JETHApaTalliy, TUPOTaJOr€HUpPOBaHUE U
JIETUIPOrajlor€HUPOBAHHUE.

Jdemoncrpaumu.Kouiekysi  OpraHMYeCKUX  BEHIECTB, MATEpUAIIOB U U3ACIUN U3
Hux.[llapocrepxxHeBbie U 00BEMHBIE Moxaenu (monmenu Crioapra—Dbpuriebda) sTtaHona u
JUATUIIOBOTO adupa, OyTaHa U n3o0yTaHa, MeTaHa, ITHIIEHA

n aI_[eTI/IJ'IeHa.B3aHMOH€ﬁCTBH€HanHH C 3TaHOJIOM; OTCYTCTBHC B3aHMOH€ﬁCTBHH C JU3TUIIOBBIM



spupom.Mojens OTTaJKUBAaHUS THOPUAHBIX OpOuTaNel (AeMOHCTpalusi C MOMOILBIO
BO3AYIIHBIX 1apoB). JleMoHcTpanroHHas Tabiuua «Pa3nnyHble THOpUIHBIE COCTOSHUS aToMa
yriepona». O0pa3libl OpraHu4YeCKUX COEIUHEHUH pa3iM4yHBIX KJIaccoB.Mojenu opraHu4eckux
COCAMHEHUHN C Pa3MUYHBIMU (YHKIMOHAJIBHBIMH Tpynmnamu. ['opeHHe MeTaHa MM IpOIaH-
OyTaHOBO cMecH u3 ra3oBou 3a)KUrajaku. B3peis cMecHu MeTaHa c
xjiopom.ObecrBeUrnBaHNEOPOMHOM BOJIBI 3TWICHOM. [lenonumepusanms
nonusTuieHa. [lonydenue sTuneHa aeruapatainuei 3TaHoa.

JlabopaTopHblii onbIT.M3roTOBIEHNE MOJENEH MOJNEKYJd — MPEICTAaBUTENEH pa3IMYHbIX
KJIACCOB OPraHUYECKUX COECTMHEHUI.

IIpakTyeckas padoral.KauecTBEHHBII aHAaIN3 OPraHUUYECKUX COSAUHEHUH.

TEMA 2.1IPEJAEJIBHBIE YI'JIEBOJOPO/BDI (5 4)

AJnkaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl MeTaHa. [ OMOJOru4ecKuil
psn alkaHoOB U UX u3omepus. IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKAHOB (B TOM YHCIE U
KoH(popmepsl). HomeHkaTrypa ankaHoB.

[TpombllieHHblE  COCOOBI  MOJYYEHUS aJKAaHOB: KPEKMHI HE(QTENpOLyKTOB, peaKLus
QIKWIMPOBAHUA, IOJYyYCHHE CHHTETHYECKOro OEH3MHA, HarpeBaHue yriepoja B aTMmocdepe
Bosloposia. JlabGopaTopHble CrOCOOBI MOJMYYeHMS aJIKaHOB: peakius Bropua, muponus conei
KapOOHOBBIX KUCIIOT CO IIEJI0YaMH, TUAPOIN3 KapOu1a allOMUHUS.

@usnyeckue CBOMCTBA @JIKaHOB. B3auMHOE BIMSHME aTOMOB B OPraHMYECKHX MOJIEKYJax.
[TomoxuTenbHbl ¥ OTPUIATEIBHBIM  HHAYKTHBHBIE 3 ¢dekTrl.IIporHo3  peakimoHHON
CIOCOOHOCTH QJIKAHOB. MeXaHM3M peakIiii paJuKaabHOTO 3aMelleHus. Peakiiuu paguKaibHOTO
3aMeIlEeHNs: TaJOreHUpoBaHUe U HUTpoBaHMe. Peakuun neruapupoBanus. Peakium okuciaeHus..
Hpyrue peakuuu ¢ pa3pyuieHueM yriiepoaHon 1enu. [I[puMeHenne aikaHoB HAa OCHOBE CBOMCTB.
Hukaoankanbl. ['OMOTOTMYECKU psii U CTPOCHHE WMKIOAKIAHOB. MX HOMEHKIatypa M
uzomepusi. [lonarue o npocrpancTBeHHON n3oMepun. Konpopmeps! nukiorekcasa.

Crioco0bI mostyuyeHus! HUKIOAIKAHOB: PeKTU(UKAIUS He(PTH, KATAIUTHYECKOE JeTUAPUPOBAHHE
apeHOB, BHYTPUMOJIEPYIIsIpHas peakuus Bropua.

dusnueckne M XMMHYECKME CBOMCTBAa IMKJIOAaKaHOB (peakUud MPUCOEAMHEHHUS U
3amenieHus ). [ IpumeHeHe IUKI0aKaHOB.

JemoncTpanuu.lllapocTep>xHeBble MOJETH MOJIEKYST alKaHOB JJISi MJUTIOCTPALUU CBOOOJIHOTO
BparieHus: BOKpyr cBs3u C—C, a Takke 3aCIOHEHHON M 3aTOPMOXKEHHON KOH(pOpMaIuii 3TaHa.
[TomyyeHne MeTaHa W3 anerara HaTpUs W I'MIPOKCHIA HaTpusa. ['opeHme MeraHa, NponaH-
OyTaHoBOW cmecu, mapaduHa B ycIoBHAX M30bITKa M HeJOCTaTKa Kuciopoaa.BspeiB cmecu

MeTaHa ¢ BO3ayxoM.OTHOIIEHHEe MeTaHa, MPOMaH-0yTaHOBOW cMecH, OeH3MHaK OpOMHON BOjE



u pactBopy KMnOs.

JladopaTropHble onbIThl. M3roToBienne napadhuHUPOBAHHON Oymarw, UCIbITAaHUE €€ CBONCTB
(otHOmIeHNE K Boae W kupy). OOHapyXeHUE BOABI, CaXH, YIJICKHCIOTO Ta3a B IMPOJYKTax
TOPEHUSI CBEUH.

TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOAOPO/BbI (13 4)

AJIKeHBL.OJJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbI 3THIEHA. [ OMOJOrnyecKkuil
pAIO U M30Mepusl aIKeHOB (YIJIEPOAHOIO CKeleTa, TeOMEeTpUuYecKasl Uil yuc-mpaHc-u30MepHs,
MOJIOXKEHUSI IBOMHOM CBs3M, MEKKiIaccoBas). HoMeHknarypa ajkeHoB.

[TpoMbIneHHBIE CTTOCOOBI TTOTYUEHHUS ATKEHOB: KPEKUHT alTKaHOB, BXOSIINUX B cOCTaB HehTH U
MOIYTHOTO He(TSIHOTO Ta3a, ACTUAPUPOBAHKE MTPEIETHHBIX YTIIEBOJIOPOIOB.

JlaGoparopHble CrocoObl MOJTyYEeHUS AJIKEHOB: peakuuu 3JIMMUHUPOBAHUS
(IeramoreHUpOBaHUE), JErujparanus CIUPTOB U JETAIOIC€HUPOBAHHE TUTAJOTE€HAIKaHOB, a
TaKXe  JErHJApOTaJOTeHUPOBAHUE  TaJIOT€HONPOU3BOJHBIX  MPEACNIBbHBIX  YIJIEBOJOPOIOB.
[IpaBuno 3aiinesa.

®u3nyecKue CBOMCTBA ATKEHOB.

B3anMHOe BiIusiHEE aTOMOB B OpraHUYECKUX MOJIEKYyJax. Me3omepHbIid d(dekT.

[IporHo3 peakMOHHONH CHOCOOHOCTH QAJKEHOB. MeXaHM3M peakuuil 3JIeKTPOPUIBHOTO
MPUCOECTUHECHHUS.

Peaknun npucoeHEHUs alIKEHOB: TAJIOTEHUPOBAHUE, TUAPUPOBAHUE, TUAPOraIOr€HUPOBAHUE,
rugpaTtanus, nomumepusamnus. [Ipasuno MapkoBHukoBa. Peakuun okucnenus ankeHoB KMnOgy
(peakuus Barnepa) B BomHOM U cepHOKHCION cpene.l[IpuMeHeHne ankeHOB Ha OCHOBE CBOMCTB.
Boicokomoniekysipabie  coeqnHeHus. CTpOe€HHE TMOJMMEPOB: MOHOMEpP, IOJIUMED,
3JIEMEHTApPHOE 3BE€HO, CTETIEHb MOJUMEPU3ALIHH.

JluneiiHble, pa3BeTBIEHHBIE U ceTyarble (cmMThie) moauMepbl. CTepeoperyispHble U
HECTEpeOoperysipHbIe MOJIUMEPHI.

OTHO1IEHUE TOJUMEPOB K HArPEBAHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MTOJIMMEPHI.
[Tonmumepsr Ha OCHOBE STUJIIEHOBBIX YIIE€BOJOPOIOB u 170:¢
MPOU3BOIHBIX: TIOJUATUIICH, MTOJIUIIPOIIUIICH, MOJUTETPA()TOPITUIICH

Y TIOJIMBUHWJIXJIOPU/I.

Aakanuenbl. Knaccudukaius TueHOBBIX YIIIEBOJOPOIOB: H30JIUPOBAHHBIC, KyMYIHPOBAHHBIC
W COMPSIKEHHBIE.

Homenknarypa u n3oMepusi IUEHOBBIX YIJIEBOJOPOJIOB (MEXKKIIACCOBasi, YIJIEPOJHOTO CKEIEeTa,
B3aUMHOTO MTOJIOKEHUSI KPATHBIX CBSI3€M, FeOMEeTpUUecKasi).

CrpoeHue conpskEHHBIX alTKaIUEHOB.



CriocoOsr MOJTy4eHUS AJIKaIMEHOB: JEruIpupOBaHUE AJIKaHOB,
peakuus Jlebenesa, AeruaporaJioreHupOBaHNE AUTATIOr€HATKAHOB.

®u3nyecKue CBOWCTBA JUEHOBBIX YIJIEBOJAOPOAOB. XHUMHYECKHE CBOMCTBA JHEHOBBIX
YIIIEBOIOPOOB: PEAKIIMH MPUCOCTUHEHUS, OKUCIICHUS U TIOJMMEPU3AIUNA — U OCOOCHHOCTH MX
nporekanus. HaxoxaeHue B mpupo/ie U npuMeHeHue ankaaueHoB. TepreHsl.

OnacroMmepsl. HaTypalibHBIN KaydyK, Kak MPOAYKT MOJIUMEpU3alUd n3onpeHa. CUHTETHYECKUE
Kay4qyKHu: OyTaJMeHOBBIN Kay4dyK (CBK), JTMBUHIIIOBBIH,
U30MPEHOBBIN, XJIOPOIIPEHOBBIHN, OyTaJlneH-CTUPONIbHBIN. Bymkanu3anuss  KaydykoB:  pEe3WHBI
1 DOOHHUT.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUJICHA.
["'oMonoruyeckuii psin ¥ U30MEPHs ATKUHOB (YTIIEPOTHOTO CKEJIETa, TOJI0KSHHUST TPOMHOU CBSI3H,
MexKinaccoBasi). Homenknatypa aakuHOB.

CriocoObl TIOJTy4eHUsl aJKWHOB: MUPOJM3 METaHa (B TOM YHUCIIE€ U OKHCIUTEIBHBIN MHUPOIU3
OPUPOJHOTO Tra3a), KapOWAHBIA METOMA, JACTHAPOTaIOTCHHPOBAHUE JIUTaJOTCHAIKAHOB,
B3aMMOJICICTBHE COJIeH alleTHIIEHOBBIX YIIIEBOAOPOIOB (aLETUIICHHU IOB) C TajloreHaIKaHAMH.
®u3nMyYecKue CBOWCTBA AallETHJICHOBBIX YIVIEBOAOPOJOB.XMMUUYECKHE CBOWCTBA. Peakunu
npucoeAMHEeHUs (THIPUPOBAHUE, TAOTEHUPOBAHME, THUIPOTAIIOTCHUPOBAHUE, TUIPATALUSA,
TpuMepu3auus aueruwieHa). Peaknus KydepoBa u npaBuino OnbTekoBa. KucioTHsle cBoiicTBa
anKUHOB. AuetmineHupl. OKuciieHne ankuHoB: pactBopoM KMnO4 u ropenue.

OO6nacTy MpUMEHEHUS alleTHJICHa Ha OCHOBE €Tr0 CBOMCTB. [IprMeHeHne roMoJIOTOB areTHIICHA.
[Tonmumepsl Ha OCHOBE alleTUiIeHa. BuHuaneTuieH.

Jemonctpaunun.O6bEMHBIE MOJICTH YUC-, MPAHC-U30MEPOB alIKeHOB. [lomydeHue 3TUJIeHA U3
9TaHOJa W J0KAa3aTelIbCTBO €ro HEMpEeAeNbHOTO CTpOoeHus (peakuuu c OpoMHOIl BOAOH U
pactBopom KMnO4). OGecuiBeunBaHUE STUICHOM OpPOMHOW BOABI M pPacTBOpa IEpMaHTaHaTa
kanus.l openne sTuieHa.B3anMOIEeCTBUEAIKAHOB U AJIKEHOBC KOHLUEHTPUPOBAHHOM CEPHOM
KUCIIOTOM.Mojenu  MoJeKyd  aJKaAueHOB C  HM30JIMPOBAHHBIMU, KyMYJIUPOBAaHHBIMU
U COMPSOKEHHBIMU JTBOMHBIMU CBSI3IMU. Koaryssiusi MJI€YHOro COKa KaydyKOHOCOB (MoJjouas,
onyBaHuMKa win (ukyca). [lemomumepusanus kaydyyka M JOKa3aTeIbCTBO HAIWYUS JABOWHBIX
CBA3€H B MOJIEKYJaX MOHOMEPOB (peakun ¢ OpOMHOM BOJOM M pacTBOPOM
KMnOs).O3nakomiienne ¢ kosutekiueil «Kayuyku u pesunb». [lonmydeHue auneruneHa us
kapOuga kanblusa.O0BEMHBIE MOACIM alKWHOB.B3amMopeiicTBue anetuiaeHa ¢ OpoMHOU
BoJI0M. B3anmoneiictBueanerunerna ¢ pactsopoM KMnO4.I'openne aneruiieHa.

JlaGopaTopHsble onbIThbl. O3HAKOMJICHHE C KOJUICKIUEH MOJMMEPHBIX 0Opa3loB IUIACTMACC U

BOJIOKOH.



IIpakTyeckas padora 2.IlonydeHre MeTaHa ¥ 3TUJIEHA U UCCIIEOBAHUE UX CBOMCTB.

TEMA 4. APOMATHYECKHUEYTJIEBOAOPOIBI (7 u)

ApenblIlepBeie cBeneHust 00 apomarnueckux coeauHeHUsx. CTPOCHHE MOJICKYJIBI OCH30J1a:
eMHasl 7-3JIEKTPOHHAS CUCTEMa, UJTU apOMaTHUYECKUN CEeKCTeT.

['omonoruyeckuii psa. M3oMepuss B3aUMHOTO PacCIOJIOKEHHUS 3aMECTHTENIH B OCH30JIbHOM
xonblie. Homenknarypa apenos. Kcunonst.

[IpomblinieHHBIE CIOCOOBI MOJyYeHHsI OEH30JIa U €ro TOMOJIOTOB: apOMaTH3alMsl aKaHOB U
UKJIOAJIKaHOB, TPUMEpPU3AIIH alleTuiIeHa (peakius 3eIMHCKOTO).

JlaGopaTopHble CMOCOOBI TIOJNIYYCHHS apeHOB: AJIKWJIMPOBaHHE OCH30J1a, TMHPOJH3 COJICH
apOMaTUYECKUX KUCIIOT.

dusnueckue cBoiictBa apeHOB.IIporHo3 peakIMOHHOW CIIOCOOHOCTH apeHoB. Peakimu
3MEeKTPOUIBHOIO 3aMEIIEHNs M MX MEXaHU3M: TaJOTeHUPOBaHUE, ANKWINPOBaHHE (peakuus
Opunens—Kpadrca), HUTpoBaHue, CyIbUPOBAHUE.

Peakumu mpucoenuHEHMsA: TUAPUPOBAHHME, paJUMKaJIbHOE TralloTeHHpoBaHUE. Peakiun
OKHCIJICHHUS.

Tomyon, xak romojyor OeH307a. OCOOECHHOCTH XHWMHUYECKHMX CBOWCTB aJIKHWIOCH30JIOB.
OpueHTaHThl TMEpPBOTO U BTOPOro pojaa. BzaummHOe BIMSHME aTOMOB B  MOJIEKYNIax
IKWIOCH30JI0B HAa TIpUMeEpe peakluu 3aMenienus. Peakiun okucienus. llpumenenne apeHoB Ha
OCHOBE UX CBOMWCTB.

Jdemoncrpanun.lllapoctepxHeBsie U 00BEMHBIE MOJENM OEH30JIa U €ro TOMOJIOTOB.
PactBopenue B O€H30J€ pazNUYHBIX OPraHUYECKHX U HEOPraHWYECKUX BEUIECTB (HaIrpHUMep,
ceprl, nona). O3HakoMiIeHHEe ¢ (U3UYECKHMMHU CBOMCTBaMHU OeH30ja (pacTBOPUMOCTH B BOJE,
IUIOTHOCTb, TEMIIepaTypa IJIaBJICHUS — BBIACP)KUBAHUE 3allassHHOM aMITyJbl ¢ OeH30JI0M B OaHe
co npaoM). ['openne OeH3oJia Ha CTeKITHHOM manouke. OTHomeHne OeH3051a K OPOMHON BOJIE
u pactBopy KMnOs4. HutpoBanue Oenzona. OTHomieHWe Toiyona K Boje. PacTtBopeHue B
TOJNYOJIe Pa3TMYHBIXOPTaHMYECKUX M HEOPraHMYeCKHX BEIIECTB (HAlpUMEp, CEpbl, HOJA).
ObecnBeunBanue Toiyosnom pactBopa KMnO4 1 GpoMHOI BOJIBI.

TEMA 5. IPUPOJHBIE UCTOYHUKMU YI'JIEBOAOPOAOB (5 u)

IIpupoanblii rasu nonyTHbld HepTsIHOM ra3.[lpupoansbiil ra3 u ero cocras. [IpombinuieHHOE
UCIIOJIb30BaHUE U 1epepadoTKa MPUPOIHOTO rasa.

[ToryTHbIe HETsHBIE Ta3bl U UX NepepadoTka. DpakIuK MOMYyTHOTO HEPTIHOTO ra3a: ra3oBbIi
O€H3MH, pornaH-0yTaHOBast CMECh U CyXOH ras.

Hed1b. Hed1h, Kak pupoHBIN HCTOYHUK YTIIEBOJOPOIOB, €€ COCTaB U (hU3NUECKHUE CBOWCTBA.

YrneBogopoasl Kak MpeaMeT MeXAYHapOAHOIO COTPYJHMYECTBA M BaXKHEHIas oTpacib



SKOHOMUKH Poccun.

[TpompbinuierHast mepepabotka HedTH. Pektudukamus (ppakmuonnas meperonka). dpaxiuu
He(TH: OEH3MHOBAS, TUTPOMHOBAS, KEPOCUHOBAsI, Ta30ilib, Ma3yT. CoysipoBble Macna. BazenuH.
[Mapadpun. I'ynpon. KpekuHr HepTenpoayKTOB: TEPMUUECKUH, KATATUTUYECKHM, THIPOKPEKHHT.
Pudopmunr. Hukmuzamus. Apomarnsanus. JleroHaunoHHas croiikocTs OeH3znHa. OKTaHOBOE
YUCIIO.

Kamennplii yroJib. IlIpoMblnuieHHasi mepepadoTka KaMeHHOTro yrias.Haxoxaenue B mpupoje
¥ COCTaB yIJIeH: KaMEHHBIN YToJlb, aHTPALUT, OypPBIN Yroib.

KokcoBaHue u €ro npoayKThl: KOKC, KAMEHHOYTOJIbHAsl CMOJa, HaJCMOJIbHAs BOJA, KOKCOBBIN
ra3. ['asudukanus yrns. Bonsnoii ra3. Karanutudeckoe ruipupoBaHue yris.

TEMA 6. THAPOKCUJICOAEP KAIIUE OPTAHUYECKHUE BELHIECTBA (11 v)
Cnuprbl. [loHsTne o cnuprax, UCTOpUs HUX H3ydeHUs. DyHKIMOHAIBHAS THUIPOKCUIIbHAS
rpymma.

Knaccudukanus coupToB: 1Mo TUIY YIIEBOAOPOAHOTO pajukaia (MpeneibHble, HenpeaeabHbIE,
apoMaTHYECKHe), M0 YHCIY THAPOKCHIBHBIX TPYII B MOJIEKYle (OJHO- U MHOTOATOMHBIE), TIO
TUIYy YIJIEPOJHOTO aTOMa, CBSI3aHHOTO C TMJIPOKCHJIBHOM TpyMNIoi (IepBUYHBIE, BTOPUYHBIE,
TPETUUHBIE).

ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CHUPTOB.I'oMonIormdyeckuii  psin
IpelelbHbBIX OJHOATOMHBIX cnupToB. M3omepus (monoxeHus (QyHKIMOHAIBHON TPYyMIb,
YIJIEPOJAHOrO CKeJIeTa, MeXKIaccoBasi) 1 HOMEHKJIaTypa ajlKaHOJIOB.

OO0me crocoObl MONyueHHs AJIKAaHOJIOB: THUApATalMs ajlKEeHOB, THMAPOJIHN3 TaJlOTCHAJIKAHOB,
BOCCTaHOBJICHHE KapOOHMIIBHBIX coequHeHHH. CrocoObl MONydyeHHs HEKOTOPBIX aJIKaHOJOB:
METUJIOBOTO CIIMPTAa — peaKUued IIEJIOYHOTO TUAPOIN3a XJOPMETaHa M W3 CHUHTE3-Tras3a;
STUJIOBOTO CHUpPTAa — CHHUPTOBBIM OpPOXKEHUEM TIIIOKO3bl U TMpaTaliell dTUJIeHa; MpornaHoia-
l— BOCCTaHOBJIEHHEM NPONMMOHOBOIO AlbJAETH/A; MPOIAHOJa-2 — THIPUPOBAHUEM all€TOHA U
TUApaTalyen NpoNuicHa.

®dusnyeckue CcBOMCTBa crnupTOB. BomopoaHas cBsa3b. [IporHo3 peakIMOHHOW CIIOCOOHOCTH
IpEAEIbHBIX OJHOATOMHBIX CIIUPTOB M €ro MOJATBEPKACHUE NPU PACCMOTPEHUH XUMHUUYECKHX
CBOWCTBCIHMPTOB:  KHUCIOTHBIE CBOMCTBA, pEaKUMH HYKJICOPHUIBHOIO  3aMEUICHUs ¢
raJIoOTeHOBOIOPOJIaMH, MEXMOJIEKYIISIpHAs U BHYTPUMOJIEKYJIsIpHas AeruapaTtanus (MoxydyeHue
MPOCTHIX YPUPOB U ATKEHOB), PEAKIIUU JACTUAPUPOBAHUS, OKHCIEHUS U 3TepUPUKAIIUH.

Husmme u Bwicmme (xupHbIe) cnupThl. CuHTeTH4eckne moromme cpencrBa (CMC).Obnactu
NPUMEHEHHs METaHOJa Ha OCHOBE ero cBOMCTB. TokcHuHOCTH MeTaHoda. O0nacTH NpuMEHEeHHUs

9TWJIOBOTO CIIUpTa HAa OCHOBE Cro CBOMCTB. AJKOTOIM3M Kak CoOHaJIbHOEC ABJICHHC M €TI0



npoQUIaKTHKA.

MHoroaToMmHble CHUPTHI. ATOMHOCTh CHUPTOB. [nukonmu wu riaunepuHsl. M3omepus,
HOMEHKJIaTypa M MOJIy4YeHHE MHOTOATOMHBIX CIUPTOB. (OCOOEHHOCTH XMMHUYECKHX CBOWCTB
MHOT0aTOMHBIX cIMpTOB. KauecTBeHHas peakiys HAa MHOTOaTOMHBIE CIIAPTHI.

OTUJIEHTIIMKOJIb U TIULEPUH, KaK IIPEICTaBUTEIN MHOTOATOMHBIX CIUPTOB. IX IprMeHeHue.
®eHoibl. CocTaB U CTPOCHUE MOJICKYJbI (peHoIa. ATOMHOCTE (heHOJI0B.["'oMoorrnueckuit psia,
M30MEpHUsI U HOMEHKJIAaTypa (EeHOJIOB.

Crioco6b1  monmyyeHus (¢eHona: M3 KaMEHHOYTOJIBHOM CMOJBI, KYMOJBHBIM croco0, u3
raJIOT€HapeHOB U METOJIOM LIEJIOYHOT'O TIaBA.

@dusnueckue cBoiictBa (heHonmoB. XHMMHUYECKHE CBOMCTBA (peHONA: KHUCIOTHBIE CBOMCTBA,
OKHCJIEHWE, peaKIMu JJICKTPOPUIHLHOTO 3aMelleHus (TaJIOTCHUPOBAaHHWE, HUTPOBAHUE),
MOJIMKOHACHCAIUSI.

KauectBennsle peakuuu Ha (eHon: ¢ OpoMHONM BoJOH M pacTtBopoM xiopuna sxenesa(lll).
[Ipumenenue ¢heHomoB.

Jemoncrpauuu.lllapocTepxHeBbIEMOAENN MOJEKYI OJHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.
dusnyeckue CBOICTBAa dTaHOJIA, TpomaHoja-1, OyraHona-1.B3aumopeiictBue  HaTpus  Co
crnuprom.B3zaumonercTeuecnupra C pacTBOpOM auxpomara KaJus B CEepHOU
kucnote.llonyuenne cioxuoro s¢upa.llonydenue stunena u3 sraHona. CpaBHEHHE peakIMi
TOpPEHUS] ATHJIOBOTO M MPOMUIOBOro cnupToB.OOHapyKEeHHE 3TUIIOBOIO CIHPTA B Pa3IMYHBIX
MPONYyKTax €  MOMOIIpl0  HomodopMHOM  mpoObl.  BzammonelicTBue — TiMIIepUHA
CO CBEXKEOCAKIECHHBIM Cu(OH).. Pacnio3HaBaHMEBOIHBIX PacTBOPOBIIIULIEPUHA
¥ 3TaHoNa.OTHOWIEHNE  ATWIEHIVIMKOIS W TJMLEpUMHa K BOAE M OPraHUYECKUM
pactBoputensim.PactBopumocth  ¢deHONa B BOAE€ NPU  OOBIYHOM ¥ TIOBBIMICHHOMN
Temriepatypax.BeitecHenne ¢eHona u3 (eHonsTa HATPUS YroiabHOW Kuciaotou.KadecTBeHHBIE
peakiuu Ha Qenon: obecrBeunBanue OpoMHOI Boabl U ¢ pactBopoM FeCls. ObecrBeunBanue
¢denona pactrBopoMKMnOq.

IIpakTnyeckas padora Ne3. VMccinenoBanue CBONCTB CIUPTOB.

TEMA 7. AIBJAETI'U/1bI U KETOHBI (7 4)

Aabaeruabl. AnbAeTubl Kak KapOOHMIIbHBIE OpraHudeckue coenHeHus. CocTaB MX MOJICKYI U
JIEKTPOHHOE CTpoeHHe.['oMoornueckuii psii, N30Mepusi 1 HOMEHKJIaTypa ajlbJIerUJI0B.
CnocoObl TONMy4YEeHUS: OKUCIEHHE COOTBETCTBYIOLIMX CIIMPTOB, OKHCIEHHUE YTJIEBOJOPOJIOB
(Bakep-miporiecc), ruaparanus ajdKWHOB, IHUPOJIA3 KApOOHOBBIX KHCIOT WM WX COJICH,
IIEJIOYHOM TUAPOJIN3 TUTATIOTEHAIKAHOB.

®dusnueckue CBOICTBa aJbIETUIOB. [Ipornos PEaKUUOHHOU CIIOCOOHOCTH



aJbJIEerU10B. XMMHUYECKHE CBOMCTBA: peakuuun IPUCOEANHEHHUS (LMaHOBOAOPO/A,
ruapocynb@uTa HaTpus, peakTuBa [ puHbApa, THAPUPOBAHUE), pEAKUUU OKHUCICHUS
(cepebpstHoro 3epkana u  komiuiekcamu Menu(Il)), peakumm KoHmeHcanuu(aabIoJIbHAS W
KPOTOHOBAsl, C a30TUCTBIMU OCHOBAHMSIMM M IOJIMKOHJEHCALIMM), PEAKIUM 3aMelleHus 1o [ -
YIJIEPOAHOMY aTOMY.

Keronbl. Ketonsl kak kapOoHWIbHBIE coenuHeHUs.OCOOEHHOCTH COCTaBa W JJIEKTPOHHOTO
CTPOEHHUSI X MOJIEKYIL.

I'omonoruueckuii psia, H30MepHsi 1 HOMEHKIaTypa KeToHOB. CriocoObl MoJTy4eHHsI KETOHOB.
dusnueckue cBOiCTBa KeTOHOB. [IpOrHO3 peaklIMOHHOM ClTIOCOOHOCTH KETOHOB.

XUMHUECKUE CBOMCTBA: peakUUH MPHUCOEIUHEHUS (LMAaHOBOAOPOJAA, THUAPOCYIb(GUTA HATPHS,
peaktuBa ['puHBSpa, TUIPUPOBAHHUE), PEAKIMH OKUCICHMS, PEAKIHH 3aMelleHUus MO0 o-
YTJIEPOJTHOMY aTOMY.

Jemounctpanun.lllapoctepxueBsie u Crroapra—bpurneda moxenu anpaerugoB. OKuCICHHE
OeH3anbaeruia KuciopoaoM Bo3ayxa.llonydenne dpenondopmansaeruHoro noauMepa.
JlaGopatopHbie onbIThL.IlonydyeHune YKCYCHOT'O anpaeruaa OKHCIICHUEM
sta”ojna.O3HakoMiIeHHe ¢ (U3MYECKHMMH CBOMCTBAMHU ajbAETHIOB (alleTalbJIeruia U BOAHOTO
pactBopa hopmanpaeruna). Peakius «cepedpsiHoro 3epkanay.Peakius ¢ runpokcuaom meau(1l)
npu HarpeBaHuU.OTHOILLIEHHUE alleTOHA K BOJE. ALIETOH KaK OpraHUYECKUN PaCTBOPUTEIb.
IIpakTnyeckas padora 4. VccienoBanue CBOMCTB ajlbJECrUI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX ITPOU3BO/IHBIE (13 4)

KapOonoBble kuciaorbl. [lonstue o kapOoHOBbIX kuciorax. Kiaccudukanus kapOOHOBBIX
KHACJIOT: 10 MpPHUPOJE YIJIEBOJAOPOJHOTO paauKaia, IO YHCIy KapOOKCHIIBHBIX TPYIIIL
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIbHOM TpyIbl. KapOoHOBBIE KUCTOTHI B
IPUPOJE.

l'omonoruueckuii psii  OpeAeTbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. M3omepus
HOMEHKJIATypa.

[ToryueHne kapOOHOBBIX KHCIOT OKHCJICHHEM alIkaHOB, aJKEHOB, MEPBUYHBIX CHUPTOB U
aNbJIETU/IOB, a TAK)KE THIPOIN30M (TPUrajioreHaKaHOB, HUTPUJIOB).

ITonyuyeHne MypaBbUHOM KUCIIOTHI B3aUMOJEHCTBUEM THAPOKCHUIA HATPUS C OKCHJIOM YIJIEpOAa
(II), ykcycHoii — KapOOHHJIMPOBAaHMEM METHUJIOBOTO CIHUPTa M OpOXXKEHHEM STaHOIA,
MPOMUOHOBON — KapOOHUJIMPOBAHUEM ATHUJICHA.

Oduznyeckue CBOMCTBA KapOOHOBBIX KHCIOT, OOYCIOBJICHHBIE MOJSPHBIMH MaccaMd U
BOJIOPOJIHBIMU CBSA3SIMH. [IpOTHO3 XMMHUYECKUX CBOMCTB KapOOHOBBIX KUCIOT. O0Imue cBoiicTBa

KACIOT. Peakuum 1o  yrimeBogopogHoMy paaukany. OOpazoBaHue (QYHKIHMOHAIBHBIX



npou3BOAHBIX. Peakums stepudukammu. OOpazoBaHHME TalOTCHAHTHAPHUIIOB, AHTHIPUIOB,
aMUJI0B, HUTPUJIOB.

MypaBbrHass ¥ yKCyCHas KHCIOTBI, KaK IIPEACTABUTENM MPEAEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOTHI. [TallbMUTHHOBAS M CTEapUHOBAsI KUCIIOTHI, KaK MPEICTABUTEIH BBICIINX
IpEeJeNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. AKPHUIIOBas M METAKpHIIOBAasl KUCIOTHI, KaK
IPEJCTaBUTENIN HENPEJEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OyieMHOBas, JMHOJIEBas
U JINHOJICHOBAs, KaK IPEJCTaBUTEIUBBICIINX HENPEIEIbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. ben3soiinas u canuuuiosas, KaKIPEICTaBUTEIN apOMaTHYECKMXKapOOHOBBIX
KUCIOT./[ByXOCHOBHbIE KapOOHOBBIE KHCIOTHI Ha NpuUMepe InaBeneBod. [IpumeHeHue u
3HaYeHHE KapOOHOBBIX KHCIIOT.

Coau kap00oHOBBIX KMCJI0T. MbLia. [TonydeHue coneit KapOOHOBBIX KHCIIOT Ha OCHOBE OOIIHX
CBOMCTB KHCJIOT: B3aHMOJCHCTBHEM C aKTUBHBIMM METaJLIaMH, OCHOBHBIMHM OKCHAAMH,
OCHOBaHMUAMHU HIU coyisiMU. [lomydeHue cosieii KapOOHOBBIX KHCIOT LIETOYHBIM THAPOIU3OM
CJIOKHBIX 3(pupoB. XHUMUYECKHE CBOWCTBA CcOJIel KapOOHOBBIX KHCIOT: THAPOJIN3 IO KaTHOHY,
peaKIMy HOHHOro 0OMeHa, MUPOJIN3, IEKTPOJIU3 BOJHBIX pacTBOpoB. Mbuta. JKECTKOCT BOBI
U criocoObl €€ ycrpaneHus. [IpuMenenue coseil KapOOHOBBIX KUCIIOT.

Caoxnble 3¢upbl. CTpoeHHEe MOJEKYJ, HOMEHKIATypa M H30MEpHs CIOXKHBIX 3¢upoB. Mx
¢usnueckue cBoiictBa. CrocoObl MOMYYEHHUS CIOXKHBIX 3(PUPOB: peakuus STepUPUKAIIH,
B3aMMOJCHCTBUE CIHUPTOB C AaHTHAPUIAMU WIN TAJOT€HAHTHIPUIAMU KHCJIOT peaKkIuen
MOJIMKOH/JCHCAIMM Ha IpUMeEpe IMOJIydeHHs] NOJIudTUiIeHTepedTanaTa. XUMHUYECKHE CBOICTBa
CJIOKHBIX 3(pUpoB: THIpoNn3 U ropeHue.[IpuMenenne cioxXHbIX Y3QHUPOB.

Bocku u xupbl. Bocku, ux crpoeHue, CBOWCTBA U Kiaccu(UKaLuUs: paCTUTEIbHbIE U )KUBOTHBIE.
buonornueckas ponb.JKupbl, HX CTPOCHHME M CBOMCTBA: OMBUICHHE, THUIPUPOBAHUE
PACTUTEIBHBIX JKUPOB. buonormdeckas poib KUPOB. 3aMEHa XXMPOB B TCXHUKE HEMMILEBBIM
CBIPBEM.

Jemonctpauuun. [lapoctepxkueBsie u CTioapTa—bpurieda Mmoienu anbIeruoB.

Oxkucnenne OeH3anpaeruga KuciaopoaoM Bosayxa.llomyuenune ¢deHonpopManbaeruaIHOTO
nonumepa.lllapocTepkHeBbIEMOIEIN MOJIEKYST KapOOHOBBIX KucioT.Tabiauna «Knaccuduxanus
KapOOHOBBIX KHCIOT».PU3NYecKue CBOWCTBA 3TaHONA, MporaHoia-1, Oyranona-1.ITomyuyenue
yKCyHOM30aMmIoBoro »¢upa. Komnekius oprannyeckux KuciOT.OTHOIICHUE TNPEAEibHBIX H
HEMpeeIbHbIX KUCIOT K OPOMHON BOZIE M pacTBOpY NepMaHraHaTa kanus. [lomydenue Mpuia u3
s)kupa.CpaBHEHUE MOIOIIMX CBOMCTB X03s1iicTBeHHOTO Mbl1a 1 CMC B kécTkoit Boge. Komnekuus
cJIOKHBIX 3¢upoB. IllapocTepxHEBbIE MOJETU MOJEKYN CIOXHBIX 3(UPOB U HU30MEPHBIX MM

KapOOHOBBIX KHUCIOT. [lomyyeHwe TMPHUATHO MaxHYIIETO CJIOXHOTO 3¢upa.OTHOLIICHHE



CIIMBOYHOTO, TMOJICOJIHEYHOTO, MAalTMHHOTO Macel M MaprapyuHa K BOJHBIM pacTBOpaM Opoma
1 KMnOsa.

JladopaTropHbie onbIThbl. O3HaKOMJIEHUE ¢ PU3NUESCKIMH CBOMCTBAMH HEKOTOPBIX MPEAEIbHBIX
OJIHOOCHOBHBIX KHUCJIOT: MypaBbUHOM, YKCYCHOM, MaclisHOW. OTHOLIEHUE Pa3IUYHBIX KUCIOT K
Bojie.B3anmosieiicTBe pacTBOopa YKCYCHOM KHCIOTHI: ¢ MmetauiomM (Mg wim Zn), OKCHUAOM
metamia (CuO);ruapokcunom metaia (Cu(OH), wnmu Fe(OH)3), conbro, (NaxCO3 u pacTBOpoM
MbUTa). O3HAKOMJIEHUE ¢ 00pa3iaMu CIIOKHBIX d(upoB. OTHOIIEHUE CI0KHBIX 23(PUPOB K BOJIE U
OpTaHMYECKUM BelIecTBaM (KpacuTensiM).BriBeeHue XUPHOTO ISITHA C MOMOIIBI0 CIIOKHOTO
a¢upa. PacTBOpUMOCTH KUPOB B BOJIC U OPTAHHMYECKUX PACTBOPUTEIISX.

IIpakTnyeckas padora 5./MccnenoBanue cBOCTB KapOOHOBBIX KUCIOT U UX MPOU3BOIHBIX.
TEMA 9. YTVIEBOJBI (10 4)

YraeBoabl. CocTaB MOJIEKYIT YTIEBOIOB U X cTpoeHue.Kinaccuduxaius yrieBoaoB: MOHO- JH-,
OJINTO- W  TOJIMCAaXapujabl; KETO3bl M  albJ03bl; TETPO3bl, IMEHTO3bl, TEKCO3BI.
BoccranaBnuBaroiye 1 HEBOCCTaHABIMBAIOIINE YIIeBOAbl. bronoruueckas poiib yriieBoJIOB U
3HAYEHHE B JKU3HU YEIIOBEKA.

Monocaxapuabl. CTpoeHHe MOJIEKYJbl W (U3WYECKHE CBOMCTBA TIIOKO3BL. llukimmdeckue
(GhOpPMBI TITIOKO3BI M UX OTPAXKEHHUE C MOMOIIBI0 hopmys Xeyopca. [ TMKO3UIHBIN THAPOKCHIL. Q-
D-rmoko3a u f-D-rimroko3a. TayroMepus Kak pe3yinbTaT paBHOBECHS B PACTBOPE TIFOKO3BI.
[Tonyuenune rnoko3bl. POTOCHHTE3. XUMUYECKUE CBOMCTBA: PEAKIMHU IO ATbACTUIHOW M IO
TUAPOKCHIIBHBIM TpymnaM. CIUPTOBOE, MOJIOYHOKHUCIIOE U MACIISTHOKUCIIOE OPOKEHUS TIIFOKO3BI.
®pyKTOo3a Kak u3oMep riroko3bl. CTpykTypa u pU3uvecKre U XUMHUECKHUE CBOMCTBA.
ducaxapuabl. Crtpoenue MoJiekyn aucaxapuaoB. Caxaposza. HaxoxaeHue B mOpupoze.
[Tpon3BoACTBO caxapo3bl M3 CaxapHOM CBEKJBI. XMMHUYECKHE CBOMCTBa caxapo3bl. JlakTo3za u
MajbT03a KaK U30Mephl caxapossl. FIX CBOMCTBA U 3HAYCHHUE.

IMosmcaxapuapl. CtpoeHue Monekyn nonucaxapuaoB. Kpaxman. CoctaB M CTpOE€HHE €ro
MOJIEKYJI. AMMNII032 ¥ aMWIONEKTUH. XUMHUYECKHE CBOWCTBA: THUIPOJIU3 M KadeCTBEHHas
peakuus. Haxoxnenue B npupoje, MOJydeHHEe Kpaxmalla U ero npuMeHeHue. buomornueckas
poJib Kpaxmaiia.

Crpoenne Mosekyn Lesunoio3sl. CBOMCTBAa LEIUTIONO3bI: 00pa3oBaHHE CIOXKHBIX 3(UPOB U
INPOAYKTOB alKuWiaupoBaHus. HuTparsl W aneraTsl LEUIIOJI03bI — OCHOBA IOJIYyYEHUS
B3pbIBYATHIX BEIIECTB U UCKYCCTBEHHBIX BOJIOKOH. HaxoxaeHue B mpupoje u e€ Ouosoruyeckas
poiib. IIpuMeHeHne 1enton03sl

Jemonctpanun. OOpasubl yrieBoqoB W u3nenuii u3 Hux.llomydenwe caxapara KaiblHs H

BBIJICIICHUE Caxapo3bl M3 pacTBOpa caxapaTa Kajblus.Peakiusi «cepeOpsHOro 3epkaniay s



TII0KO3bI. Peakiiuu ¢ (yKCMHCEpHUCTON KHUCIOTOH.

OTHOIICHHE PACTBOPOB caxapo3bl W MalbTo3bl K Tuuapokcuay menu(ll). Os3makomieHnue c
dbuzndeckuMu cBoiicTBamMH kpaxmana.llomydenue kpaxmanbHOro kieicrepa. O3HaKOMIICGHHUE C
bu3HYECKUMU CBOMCTBaMH 11eJUTI0NI03b1. [loTydeHre HUTPATOB IEIITIOI03bI.

JlabopaTropHble ONBITHI. O3nakomieHue c buznuecKkuMu CBOMCTBaMH
TI0KO03b1. B3anMoeiicTBre mimroko3sl ¢ ruapokcuaoM Meau(ll) mpu kOMHAaTHOW TeMIiepaType u
npyu HarpeBaHuW. KUCIOTHBIM ruaponn3 caxapo3bl. KadecTBeHHass peakius Ha Kpaxmadl.
O3HakoMJIEHUE C KOJUIEKIIME BOJIOKOH.

IIpakTHyeckas padorab. cciaenoBanue CBOWCTB yrieBOIOB.

TEMA 10. ABOTCOAEPKAIIUE OPTAHUYECKHUE COEIMUHEHUA (15 u)

Amunsl. [Tonstue 06 amunax. Kinaccudukaiys aMMHOB: 110 YHCITY YIIEBOJIOPOAHBIX PAAUKAIOB
(mepBUYHBIC, BTOPUYHBIC, TPETHUYHBIC) U O WX TpHUpoje (amdaTHYecKrue, apoMaTHIEeCKUue U
KUPHO-apOMaTHUECKHUE).

DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJl aMuHOB.I'oMonorudyeckuii psia,
U30MepUsT U HOMEHKJIATypa MpeIeNbHbIX aidudaTuuyeckux amuHoB.I'oMomornyeckuit psn,
M30MEpUsl U HOMEHKJIATypa apOMaTH4YECKUX aMUHOB.

CrocoObl monydeHus: anu(aTuyecKux aMHHOB: B3aUMOJCHCTBHEM aMMHaKa CO CIUPTAMU,
B3aMMOJICVCTBUEM TAJIOE€HAJIKAHOB C aMMHAKOM, B3aHMMOJECHCTBHEM COJIEW QJIKMIIAMMOHUS CO
mEI09aMu

CrnocoObl  MONy4YeHHS  apOMAaTHYECKMX  aMHUHOB:  BOCCTAHOBJICHMEM  apOMaTHYECKHX
HUTPOCOCIWHEHNN (peakuusi 3WHWHA), B3aUMOACHCTBHEM AapOMATHYECKHX aMHUHOB C
rajieHaJIkaHaMU.

[IporHo3  peakuMOHHOW  CIIOCOOHOCTM  aMHUHOB  HAa  OCHOBE  HMX  AJIEKTPOHHOIO
CTpoeHUs. XMMUUYECKHE CBOMCTBA AaMHMHOB, KaK OpraHMYeCKMX OCHOBaHMH. Peakuumn
AIIEKTPOPMIBHOTO 3aMEIEHUSI apOMAaTUYECKIX aMUHOB, Peakinu OKHUCICHUS, alIKHINPOBAHUA.
Ob6pa3zoBanue amu10B. B3anuMoseiicTBue aMuHOB C a30TUCTON KucioTod.IlpumeHenne aMuHOB
Ha OCHOBE CBOWCTB.

AMuHOKHCJI0THI. [loHAaTHe 00 amuHOKHcioTaXx. CTpoeHHE MOJEKYJ W HOMEHKJIATypa
AMUHOKHCIIOT.

CrnocoObl  TOJNy4eHUsT ~ aMUHOKHUCIIOT:  THUAPONW3  OENKOB, CHHTE3 HAa  OCHOBE
raJIOT€HONPOU3BOAHBIX KapOOHOBBIX KHCIOT, IUAHTUIPUHHBIN CHHTE3, OMOTEXHOJIOTHYECKUN
c1rocoo.

Ou3nyecKkue CBOWCTBA aMHUHOKUCIOT.AMHUHOKHCIOTHI KaK aM(OTepHbIE OpraHUYECKUe

COCOAMHCHUA: B33.HMO,Z[€I>1CTBH€ C KuCJIOTaMHu M IICJI04YaMH, 06pa3013aHne 6HHO.H$IpHOI‘O HOHa.



Peakuuu sreprudukauy 1 KOHIEHCALNH.
[lentnaHass cBsA3p W nonaunenTuabl. KadecTBeHHbIE peakUMM HAa  aMUHOKHCIIOTBHI:
HUHUTHUJIPUHOBAs U KCAHTONPOTEHMHOBaHUA. [IpruMeHeHne aMMHOKHUCTIOT U Ouosiornyeckast poiib
HNENTUIOB.
Beakun.CtpykTypsl Moiiekysl O€NKOB: TEepBUYHAs, BTOPUYHAS, TPETUYHAs, YETBEPTHYHAs.
Cunte3 OenkoB.CBoiicTBa O€NKOB: JCHATypalus, THAPOIN3, KAUYEeCTBCHHBIC PEAKIIHH.
buonornueckne QpyHKIUN OCIKOB.
HyxkJjenHoBble kucao0Thl. [lonsTre 00 a3otucTeix ocHoBaHuAx. Hykiennoble kucinotel: PHK
u JIHK. Hykneotuasr u ux cocraB. CpasHenune JIHK um PHK u wux pons B mnepenaun
HACJIE/ICTBEHHBIX MTPU3HAKOB OPTaHU3MOB M OMOCHHTE3€e OeKa.
JemoncTpauuu. duznveckue cBoricTBa aHwinHa.OTHomIeHHe OCH30JIa U aHWJIMHA KOPOMHOM
BoJie. KomnmeknusiaHuamHoBbIX KpacuTteneil.l'openne metunamuna.B3anMoieiicTBueMeTuIaMUHa
Y aHWIMHA ¢ BOJOW U KucnoTtamMu.OKpallliBaHUETKAHEW aHUIIMHOBBIMU KpacuTelsaMu. [ 'uaponus
O0enkoB ¢ moMmompio merncuHa. OOHapyXeHue (QYHKIMOHAIBHBIX TPYHNI B MOJEKyJax
aMUHOKHUCIJIOT (Ha mpumepe riuuuHa). OOHapyKEeHHEeaMUHOKHUCIIOT C MOMOUIbI0 HUHTUIPUHA.
PactBopenune u ocaxxnenune OenkoB. [lenatypanust 6enkoB. KauecTBeHHBIE peaknnu Ha OCTKH.
Mogenu JIHK u paznuunbix Bunos PHK.
JlabopaTopHble onbIThl. 3roToBieHHe MIAPOCTEPKHEBBIX MOJAENEH MOJIEKY] H30MEPHBIX
aMUHOB. M3roToBiieHHE MOJENEH MPOCTEHIMMXIIENTHIOB. PacTBOpeHHe OEIKOB B BOAE M HX
koaryisinus. OOHapyxeHue 0enka B KypUHOM sIiile U MOJIOKE.
IIpakTyeckas padora7. AMUHBI. AMUHOKUCIOTHL. benku.
IIpakTnyeckas padora8. VneHTudukanus opraHmuyeckiux COeAMHEHUH.

Oo0masa xumusn.11 kiaacc
TEMA 1.CTPOEHUE ATOMA. NEPHOJJUYECKH 3AKOH U TIEPUOJUYECKASI
CUCTEMA XUMHNYECKHX 2JIEMEHTOB JI. U. MEHJIEJIEEBA. (10 4).
Crpoenne aroma. CinoxHoe cTpoeHHe aroMa. JlokazaTrenbCcTBa 3TOrO: KaTOAHBIE U
peHTreHoBckue nydd, ¢Gotodddekr, paguoakTUBHOCTh. OTKpPBITHE 3JIEMEHTAapHbIX YaCTHIL:
9JICKTPOHAa W HYKJIOHOB (TIPOTOHOB W HeWTpoHoB). Monenu Tomcona, Pesepdopna, bopa.
[Toctynars! bopa. CTpoeHue atoma B CBETE KBAHTOBO-MEXAHUUYECKUX NPEACTABICHUI.
Hyxiions! (mpoTOHBI W HEUTpOHBI), HyKIUAbL. [loHAaTne 00 m300apax u m3oromnax. SnepHbie
PEeaKIMu U UX YpaBHEHUSI.
KopnyckynsspHO-BOJIHOBOW — Jyaiu3M  3JeKTpoHa. [loHsATHE DJIEKTpOHHOW opOuTamu u
AJIEKTPOHHOTO obnaka. s-, p-, d- u f~opoutanu. KpantoBble uncia. CTpoeHHE 3JIEKTPOHHOU

000J104KH aToMa.



[lopsimok 3amoJHEHUs 3JEKTPOHAMH AaTOMHBIX OpOWTaneld B COOTBETCTBUU C TNPUHIIUIIOM
MHUHUMyMa »Hepruu, 3anperoMm Ilaynu,  npaBunom XyHpaa, mnpaBuiom KieuykoBCKOro.
DneKTpOHHbIE (POPMYIIBI aTOMOB ¥ HOHOB.

Ilepuoanueckunii  3axkon  /I. U. MenaeneeBa.  [lpennochiku — OTKPBITHS:  PabOTHI
IPEIIIECTBEHHUKOB, PEIICHNUs MEXKIYHAapOJHOTO Che3/la XMMHUKOB B I. Kapicpys, nuuHOCTHBIE
kauectBa [[. 1. Menneneena.

OTkphITHE MEPUOJMYECKOTO 3aKoHa. MeHeneeBckas GopMyIupoBKa NEPUOAMUECKOTO 3aKOHA.
B3anMocBs13b IEpHOINYECKOr0 3aKOHA M TEOPHH cTpoeHus aToMa. CoBpeMeHHasi popMyJInpoBKa
NEPUOANYECKOI0 3aKOHA.

B3aumocBsI3p IEpHOAMYECKOTO 3aKOHA U NEPUOANUYECKOM cucTeMsl. Ilepnoanueckas cuctema u
cTpoeHue aroma. OU3NYECKHIl CMBICT CUMBOJIMKH [TEPUOIUYECKON CHCTEMBI.

H3MeHeHre CBOMCTB 3J€MEHTOB B MEPUOAAX M Ipynmnax, Kak (YHKIMS CTPOEHHUS UX aTOMOB.
[Tonatne 06 SHEPTHM MOHU3ALUH U CPOJICTBA K DJICKTPOHY.

[leproa4YHOCT, MX WM3MEHEHMSI METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB JJIEMEHTOB B
rpynmnax u nepuojax, Kak QyHKIuUs CTPOSHHS 3JIEKTPOHHBIX 000JI0UE€K aTOMOB.

3HaYeHHe MEPUOIMYECKOTO 3aKOHA U IEPUOANYECKON CHCTEMBI.

Jdemonctpanun.®orospdexr. Karonusie nydun (91eKTpoHHO-TyueBble TpyOkm). IlopTpers
Tomcona, Pesepdopma, bopa. Iloptperst MBanenko u ['anmona; bepuenumyca, [lebepeiinepa,
Hrronennca, MenneneeBa. Monenu opOutaneit pasnuaHoil (Hopmbl.CIIEKTPBI MOTJIONIEHUS U
UCIyCKaHMsI COEAMHEHMH XMUMHYECKHX JJIEMEHTOB (C MOMOUIbIO CHEKTpockoma). Pasnmuunbie
BapUaHTHl TaOJIUI] MEPUOJUYECKOH CHUCTeMbl XHMMUYecKHX 3neMeHToB [I. . Menneneesa.
OOpa3ipl TPOCTHIX BEIIECTB, OKCHUAOB M THUAPOKCHIOB 3JEMEHTOB TPEThEro IMepuoja u
JIEMOHCTpAIIUS UX CBOMCTB.

TEMA 2. XUMHNUYECKAS CBA3b U CTPOEHUE BEHIECTBA (10 4)

Xumuyeckas cBsasb.llonsaTre o xumudeckoi cBsizu. OCHOBHBIE XapaKTEPUCTUKHA XUMUYECKON
CBSI3U: SHEPTUSI, IJIMHA, TUTIOJIbHBII MOMEHT.

Honnasi xumMuyeckasi CBsi3b U HOHHBIE KPHUCTAJUIMYECKUE PEIIETKU.3aBUCUMOCTh (PU3NYECKHUX
CBOICTB BEILIECTB OT TUIA KPHUCTAJUIMYECKON PEIIETKH.

Bo30Oyxnénnoe cocrosiuue atoma. llonstne o KoBaJieHTHOHW cBsi3u. OOMEHHBIM MeXaHU3M
00pa30BaHUsl KOBAJIECHTHOM CBS3H. DJIEKTPOOTPHILATENLHOCTh. HampaBieHHOCTh KOBaJEHTHOU
CBs3M, €€ KpaTHOCTh. OG- U T- CBsA3U. JIOHOPHO-aKUENTOPHBIH MEXaHHW3M 00pa30BaHUs
KOBQJICHTHOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK C KOBAJICHTHOM CBS3bIO: aTOMHAas M
MOJICKYJISIpHAs.

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.



[Ipupona xumMHuUECKO CBA3M B MeTaiiax U criaBax. OOmume ¢puzndeckre CBOWCTBA METAIJIOB:
TEIUIO- U 3JIEKTPOIPOBOJAHOCTb, MIIACTUYHOCTh, METAITTNUYECKHM OJ1eCK, MarHUTHBIE CBOWCTBA.
Merannuueckass KpucTaJUIMueckas pemeéTka U e€ 0COOEHHOCTH, KaK (PYHKIMS MEeTaTTH4eCKOn
CBSI3H.

Kommniekcusblie coequHenns.KommiekcooOpa3zoBaHue U KOMIUIEKCHbIE coennHeHus. CTpoeHue
KOMIUIEKCHBIX COEIMHEHUI: KOMIUIEKCO00pa3oBaTellb U KOOPAMHALIMOHHOE YHWCIO, JUTaH[bI,
BHYTPEHHSISI U BHEIIHSIS c(hephl.

Knaccupukanmss  KOMIUIEKCOB:  XeNaTbl, KAaTHOHHBIC, AaHWOHHBIE W  HEWUTpalIbHEIE,
AKBAKOMILJIEKCHI, aMMHUAKAThl, KapOOHWIBI METaJUIOB. HomeHnkmnatypa KOMILJIEKCHBIX
COEIMHEHUH U X CBOMCTBA. Jucconuanus KOMIUIEKCHBIX COeMHEHUN. 3HaU€HNE KOMILIEKCHBIX
COEIMHEHUN W UX POJIb B IPUPOJE.

ArperatHblie COCTOSIHMSI BellecTB M (pa3oBble mepexoabl.l'a3bl u ra3oBbie 3akoHbI (boits-
Mapuorra, [apins, I'eii-JIroccaka). YpaBHenue MeneeBa-Kianelipona ais uieanbHOro rasa.
Kunkoctu. TekyyecTs, UCIApEHHUE, KPUCTAILITU3ALIMSL.

Teépnapie BemecTBa. [InaBnenne. ®a3oBbie nepexoapl. Cydonumanus u necyosumanus. XKuakue
kpuctauibl. [1na3zma

Me:xMoJiekyasipable  B3auMoaeucTBua.Bogopoanas ¢Bs3p U €€ Pa3HOBHUIHOCTH:
MEXMOJIEKYJIIpHAas U BHYTpUMOJIEKyJsipHas. Du3nyeckue CBOWCTBA BEHIECTB C BOJAOPOJHOMU
cBsi3bto. EE Ouonornueckas posib B OpraHM3alld CTPYKTYp O€IKOB M HYKJIEHHOBBIX
KHCIJIOT.BaH1epBaaibCoBO B3aMMOJACHCTBUE M €r0 THUIIBI: OPUEHTAMOHHOE, MHAYKLIHUOHHOE W
JUCIIEPCUOHHOE.

Jemoncrpanun. Kosekuuss KpUCTAIUIMUECKUX BEUIECTB HOHHOTO CTPOCHHS, aMOPQHBIX
BEILIECTB M M3ACIUN M3 HUX. MoJaelnn KpUCTAUIMYECKUX PEHIETOK ¢ MOHHOW CBS3bI0. Mojenu
MOJIEKYJT Ppa3IUYHON AapXUTEKTypbl. Mogenu KpUCTAIUIMYECKUX BEIIECTB aTOMHOM U
MOJIEKYJIAPHON CTPYKTYypbl. Koiiekiusi BEHIeCTB aTOMHOTO U MOJIEKYJISIPHOTO CTPOEHHUS U
m3nenud w3  Hux. Iloprper Bepuepa. IlonydeHHe KOMIUIEKCHBIX OpPraHUYECKHX U
HEOPraHWYECKUX  COeAMHEHUM. JleMOoHCTpamus Cyxux  KpuUCTauloruapatoB. Mopgenu
KPUCTAJUIMYECKUX PEIIETOK METAIOB. Bojga B pas3nMuUHBIX arperaTHblX COCTOSIHUSAX U €€
da3zoBeie Tepexoapl. Bo3ronka woma winM OeH301HON KHCIOTHL. Jluarpamma «®Da3zoBble
nepexoas! BemecTsy. Monenu monekyn JJHK u Genka.

JlabopaTopHble onbIThl. B3anMoelicTBe MHOTOATOMHBIX CITUPTOB M TJIFOKO3HI ¢ (DETMHTOBOM
KHUJKOCThIO0. KadecTBeHHbIe peaknun Ha HoHb Fe?™ n Fe*,

IIpakTuyeckass paGora 1. [lonyuyeHue KOMIUIEKCHBIX OpPraHUYECKUX | HEOPTAaHMUYECKUX

COEIUHEHHUI U UCCIIENOBAHNUE X CBOUCTB.



TEMA 3. AJUCIHHEPCHBIE CUCTEMBI 1 PACTBOPBI (9 4)

JAucnepcHble cucreMbl. XMMUYECKHE BEIIECTBA U CMECH. XUMHUYECKasl cucrema. ['oMoreHHbie
U reTreporeHHsle cMecu. JlucrepcHasi cucreMa: TUCHEPCHOHHAas cpela M AucrepcHas ¢asa.
Knaccudukanus aucnepcHbIX CUCTEM.

Abspozonu. [IponemienTel. OMynbeuu U 3mMysabraropsl. Cycnensuu. CenumeHTanus.
Komnoumueie  pactBopel.  Oddexkr Tunmana. [lomyueHue  KOIJIOWAHBIX — PacTBOPOB
JTUCTIEPCUOHHBIM, KOHJICHCAIIMOHHBIM U XMMHUYECKUM criocobamu. 3011 U Koarymsiuus. ['enu u
CUHEpe3UC.3Haue€HNE KOJIJIOUIHBIX CUCTEM.

PacTtBOpbI. PacTBOpHI Kak FOMOTE€HHBIE CUCTEMBI U MX THUIIBI: MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-
HOHHBIe, MOHHBIE. CIOCOOBI BBIPAKEHHsI KOHIICHTpAIlMU DPAacTBOPOB: 00BEMHas, mMaccoBas U
MOJIbHAs! 107U PACTBOPEHHOTO BelecTBa. MoIIsipHasi KOHIIEHTPALMS pacTBOPOB.
JdemoncTpauuu.O0pasiibl JTUCTIEPCHBIX CHCTEM W WX XapakTepHble mnpu3Haku.OOpa3ibl
(KOJUTeKIIMM) OBITOBBIX M IMPOMBIIIICHHBIX a’pO30Jiel, dMylbcuidl u cycnen3uil.Ilpoxoxnenue
Jdy4a CBeTa 4Yepe3 KOJUJIOMIHBIE M HUCTHHHBIE pacTBopbl (3ddext TuHnmans).3aBUCHMOCTD
pacTBOpUMOCTH B BOJA€  TBEPABIX, IKUAKMX M  Ta3000pa3HbIX  BEIIECTB  OT
temneparypsbl.IlonydeHre nmepechlleHHOT0 pacTBOpa THOCYJIb(ara HaTpus U €ro MIHOBEHHas
KpUCTAJUTU3ALIUS.

JlabopaTopHblie onbITBI. 3HAKOMCTBO C  KOJUIEKIMSIMM  IHIIEBBIX, MEIULUHCKUX
1 OMOJIOTHYeCKUX reseit u 3oiei. [lomydyenue komongHoro pactpopa xyuopuaa xemnesa(lll).
IIpakTuyeckasi padora2.PactBopuMoCTs BemecTB B BoJe W (PaKTOphl €€ 3aBUCUMOCTH OT
pa3u4yHbIX (HaKTOPOB.

IIpakTuyeckas padora3. Ouncrka BO/JIBI ¢bunbTpOBaHNEM, JUCTUIIIALIEH
Y MIePEeKPUCTATIIU3AIUCH.

IIpakTnyeckas padora 4.I[purotoBiaeHre pacTBOPOB pa3TMIHOMN

KOHIIEHTPALUH.

IIpakTyeckas padora 5.0npenencHne KOHIEHTPALMK KUCIOTHl THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH NPOTEKAHUS XUMWYECKUX PEAKIIMH M
OUZUKO-XUMHNYECKUX ITPOLECOB (9 4)

OCHOBBI XHMHYECKOHl TePMOAMHAMMKH.XUMHUYECKAs TEPMOJUHAMUKA. TepMoaMHAMHUUYECKas
cucrema. OTKpBITasd, 3aKpbITas, M30JUPOBAHHAs CUCTEMBl. BHYTpEHHsS SHEprusi CUCTEMBI.
OHTaNBIUS, WIK TEIUIocoAepkaHue cucteMbl. [lepBoe Havano TepmoanHaMUKU. M30X0pHBIN 1
M300apHBINA MPOIIECCh. TePMOXUMHUUYECKOE YpaBHEHHE.

Onransnus. CtannapTHasd sHTaNbNUA. Pacuér sHTanenuu peakuuu. 3akoH ['ecca u cieacTsus us

Hero. DHTponus. Bropoe u TpeThe Hadana repmoguHamMuki. CBoOoHas sHeprus [ uboca.



Cxopoctb xumMuyeckux peaknuid. [loHsATHE O CKOpPOCTM peakUMU.DHEPTUs aKTHBALMM U
AKTUBHPOBAHHBIM KOMIUIEKC. 3aKOH JEHCTBYIOIIMX Macc. KuHeTHyeckoe ypaBHEHHE U
KOHCTaHTa CKOPOCTH XUMHUYECKON peakiuu. [Topsaaok peakuuu.

@akTophl, BIMAIOLIME HAa CKOPOCTb TI'OMOT€HHOM peakLUMU: NpHUpOJa M KOHLEHTpaLus
pearupyromux BelecTB, Temmeparypa. TemmeparypHbiii kodpduuuent. Ypasuenue C.
AppeHnnyca.

@akTOophl, BIUAIOIIME HA CKOPOCTh TI'ETEPOr€HHOW pEaKIMHU: KOHLEHTpALUs pPearupyronmx
BELIECTB U IIJIOLIA/Ib UX COIIPUKOCHOBEHUS

OCHOBHbBIE TMOHATHUS KATATUTUYECKOW XHMMHM: KaTajlu3aToOpbl W KaTaliu3, TOMOTEHHBIH U
TeTepOTreHHBIN KaTalu3, IPOMOTOPHI, KATATUTHYECKUE SIIBI U MHTUOUTOPHL. MeXaHu3M JeHCTBUs
KaTaJIn3aToOpOB.

OcCHOBHBIE  THUNBl KaTajdu3a: KUCIOTHO-OCHOBHOW,  OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIM,
METAJUIOKOMIUIGKCHBI W KaTanu3  MeTajuiaMu, (GepMeHTaTuBHbIA. DepMeHThl, Kak
OMoNIorHYecKHe KaTaln3aTopbl OEIKOBOI MPUPOIBL.

XuMmnuyeckoe paBHoBecHe. [loHsTHE 00 OOpPaTHMBIX XMMHUYECKHUX IPOIECCaX. XHUMHYECKOE
paBHOBECHE W KOHCTaHTa paBHOBeCUA.CMEIIEHUE XUMHUYECKOIO PABHOBECUS HM3MEHEHHEM
KOHIIEHTPALlUHU BEIIECTB, N3MEHEHNUEM JABIICHUS U TEMIIEPATYPHI.

JeMoHCcTpanuu. DK30TEPMHUUYECKHUE INPOLIECCH HA NPUMEPE PACTBOPEHUSI CEPHOM KHUCIOTHI B
BOJIC.DHAOTEPMUYECKUE TPOLECCHl Ha MPUMEpPE pPACTBOPEHHS coyiell amMMoHus. M3ydeHne
3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEaKkIMM OT KOHLEHTPAlUW BEIIECTB, TEMIIEPATypbl
(B3anMoOIeHiCTBIE THOCYNb(haTa HATPUSL C CEPHOM KHCIOTOMN), MOBEPXHOCTH COMPHUKOCHOBEHUS
BEIECTB (B3aUMOJCHCTBUE COJSIHOM KHUCJIOTHI C TpaHyJaMd M TOPOIIKAMU aIOMUHUS WU
nuHka). [IpoBeneHne KaTanUTUYECKUX pEaKUUN paslioKEeHUs MEpOKCHIa BOJOpOJa, TOpEeHUs
caxapa, B3auMOJICUCTBUS noAa U amomMuuus. Kopposus xesneza B BOIHOU Cpee ¢ ypOTPOITUHOM
U 6e3 Hero.HabGmonenue CMEILCHHUS XHUMHUYECKOTO paBHOBECHS B
cucteMax:2NO2«>N204,FeCl3+tKSCN—Fe(SCN)3+3KCl.

JlaGopaTtopHbiii onbIT. 3HaKOMCTBO ¢ koyutekiuert CMC, coaepkaiux SH3UMBI.
IIpakTuyeckasi padora 6. M3yueHnue BIUsHUS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peakuuu.

TEMA 5. XUMHWYECKUE PEAKIIUHU B BOAHBIX

PACTBOPAX (12 4)

CroiicTBa pacTBOpPOB IEKTPOJIUTOB. Boga — cmalbrii snexTponut. KatnoH rugpokcoHus.

HNonHoe npousseneHue Boawl. HelrpanbHas, KUCIOTHas W 1uenodHas cpensl. llomstue pH.



Bonoponusiii nokasarens. Muaukaropsl. Pons pH cpenbl B nmpupone M KM3HU 4YeJIOBEKa.
HonHbIE peaKIMK U yCIOBHUS UX IPOTEKAHUS.

PanHue npencraBieHns O KHCIOTAaX M OCHOBaHMAX. KHCIOTBI M OCHOBaHMS C MO3ULIMH TEOPUU
JIEKTPOJIUTUYECKON aucconuanuu. Teopuss KUCIOT U OcHOBaHui bpeHncrena—IJloypu.
ConpsikEHHBIE KUCIOTH M OCHOBAaHUS. AMQOIUTHI.

Knaccudukanmst Kucinor u cmocodbl  mx momydeHus. OOmuye XUMHUYECKHe CBOMCTBA
OpPraHMYECKHUX U HEOPraHWYECKUX KUCJIOT: PEaKIUU ¢ METaJNIaMH, C OKCHJaMHU U THAPOKCUIAMU
METAJIJIOB, C COJISIMM, CO cnupTaMu. OKHCIUTENIbHbBIE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpHOU U
A30THOM KHCJIIOT.

Knaccudukanus ocHoBaHM M cmocoObl uMX moiydeHus. OOmuMe XUMHUYECKHE CBOICTBa
LIEJIOYEH: PEAKIMH C KMCIOTAMH, KUCJIOTHBIMU U @aMOTEPHBIMH OKCUIAMHU, COJIAIMU, HEKOTOPBIMU
MeTaJulaMd M HEMeTaulaMH, C OpPraHWYECKMMH BeIIeCTBaMH (IajJOUJONPOU3BOJAHBIMU
yIJIEBOAOPOAOB, (heHOJIOM, >XKUpaMH). XHMMUYECKHE CBOHCTBA HEPAaCTBOPUMBIX OCHOBAHHIA:
peaKkIuu C KHCIOTAaMH, pEaKIUH Ppa3JokKEeHHUsS U KOMIUIEKCOOOpa3oBaHUA. XUMHUECKHUE
CBOMCTBa OECKHCIOPOAHBIX OCHOBAaHMW (aMMHaKa W aMHHOB): B3aWMOJCHCTBHE C BOJOW W
KHCJIOTAMH.

Knaccudukanus coneli opraHmdeckuié M HEOPraHMYECKHUX KHCIOT. OCHOBHBIE CIOCOOBI
noyydeHuss cojed. XUMHUYECKHE CBOMCTBA COJICH: DPAa3jOKEHHWE IIpU  HArpeBaHWH,
B3aUMO/ICHICTBHE C KUCIIOTAMU U IIEJIOYaMH, JPYTUMHU cOsIMU. JKECTKOCTH BOABI M CIIOCOOBI €€
yCTpaHEHHUS.

I'uaposms. Ilonstie ruaponusza. ['maponus coselt M ero kiaccupukanus: oOpaTUMBIA U
HEOOpaTHMBIi, IO aHHOHY M 10 KaTUOHY, CTYNEHYAThIA. Y CHIIEHHE U MOAaBICHUE 00paTUMOro
ruapoian3a. Heobpatumelii Tuapon3 OMHAPHBIX COSTUHEHU.

JdemoncTpanmu. CpaBHEHHE BJIEKTPOINPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB. CMmelieHue
paBHOBECHS JUCCOIMALNU CIa0bIX KUCIOT. HANKATOpBl M U3MEHEHHE UX OKPACKU B pa3HBIX
cpenax.B3auMozneiicTBue  KOHLICHTPUPOBAHHBIX ~ a30THOM M CEPHOM  KHUCIOT, a TakKke
pa30aBJICHHON a30THOW KHUCJIOTHI ¢ MEIbI0. Peakims «cepeOpsiHOTO 3epKayiay JUisi MypaBbUHOM
KUCIO0ThL. B3anmoaeicTBe aMMUaKa 1 METHJIIAMUHA € XJIOPOBOAOPO0M U Boaou. [lomydenue u
CBOMCTBa pacTBOpa Irmapokcuaa HaTpus. [losydeHne MbplUla M M3yd€HUE CPElbl €ro pacTBopa
uHanKaropamu.l uaponns kapOoHATOB, CyIb(PATOB U CHIMKATOB IIEIOYHBIX METAIOB, HUTpATa
ceuHna(ll) nnm nuHKa, XJI0pUIa aMMOHHMS.

Jlaboparopuble onbIThbl. Peaknuu, maymue ¢ oOpa3oBaHHMEM OcCajKa, raza W BOMABI, IS
OpPraHUYECKHUX M HEOPTaHUYECKUX 3JIEKTPOIUTOB. CBOWCTBA CONIAHOM, pa30aBIeHHON cepHOIl U

YKCYCHOU KucioT.B3anmoneiicTBue ruapokcuaa Hatpus ¢ coisimMu: cyiabpatom meau(ll) u



xyopusiom ammoHnus. [lonydyenue u cBoiictsa rugpokcuga meau(Il). CoiicTBa pacTBOpoB coieit
cynbpata Memu u xjopuga kenesa(lll). HMccmemoBanme cpeapl pacTBOPOB C  IMOMOIIBIO
WHIUKATOPHOU Oymaru.

IIpakTyeckas padora 7. VccnenoBanue CBOWCTB MUHEPAIBHBIX M OPTaHUYECKUX KHUCIIOT.
IIpakTnyeckass padora 8. [lonyuenue conell pazauMuHBIMU croco0aMu U MCCIEIOBAHUE HUX
CBOMCTB.

IIpakTnyeckasi padora 9. [ uapoan3 opraHMYEeCKUX U HEOPraHUYECKUX COCTUHEHUN.

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI (9 4)
OKHCINTEJIBbHO-BOCCTAHOBHTEJIbHBIE peaxkuuu. IlonsTue 00 OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakluax. CreneHb okuciaeHus. [Ipouecchl OKMCIeHUS 1 BOCCTAaHOBIICHNUS.
Baxxneilmye okucauTeNn U BOCCTAaHOBUTEIH. MeTO/ 3JEKTPOHHOTO OanaHca AJisi COCTaBIICHUS
YPABHEHUH  OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil.MeToapl  MOHHO-3JIEKTPOHHOIO
Oananca (MeToJ nmoxypeakuuit). OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE TOTEHINAIIBI.
JuiekTposmm3. [loHsATHE »>IEKTpOoiIM3a Kak OKHCINUTEIbHO-BOCCTAHOBUTEIBHOIO Ipoliecca,
MIPOTEKAIOIEr0 HA AIEKTPOIax. DJIEKTPOJIA3 PACILIABOB IEKTPOJIUTOB.

DJIIEKTPOIN3 PACTBOPOB AJIEKTPOJIUTOB C HMHEPTHBIMHU JJIEKTPOJAMH. IJIEKTPOJIA3 PacCTBOPOB
IEKTPOJIMTOB C M aKTUBHBIM  aHOAOM. IIpakTuueckoe 3HayeHHE  BIEKTPOIM3A:
AIIEKTPOXUMHUYECKOE TIOJIyY€HHE BEIIECTB, JJICKTPOXUMHUECKAs OYMCTKA (paUHHUpPOBAHUE)
METaJIOB, TAJIbBAHOTEXHUKA, TajlbBaHOIUJIACTUKA, TAIbBAHU3ALIMS.

XuMHYeCKHe HCTOYHMKM TOKA. [‘anpBaHuWyeckue nsyieMeHThbl. CTaHIapTHBIM BOAOPOIHBIN
annekTpoa. CraHAapTHBIE AJIEKTPOAHBIE MOTeHIMANbl.COBpEMEHHBIE XMUMHMUYECKUE HCTOYHUKU
TOKa: OaTapeku M aKKyMYJISTOPBIL.

Koppo3us meTaiioB u cnoco0bl 3amuThl 0T Heé. [loHsTue o Koppo3uu. Buasl koppo3uu mo
XapakTepy OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB: XUMUYECKAS U AIEKTPOXUMHUYECKAs.
CriocoObl 3alIUThl METAJUIOB OT KOPPO3MH: MPUMEHEHHE JISTUPOBAHHBIX CIIABOB, HAHECCHHE
3aIUUTHBIX  IOKPBITHM, M3MEHEHME COCTaBa WM  CBOWCTB  KOPPO3HMOHHOW  CpE.bl,
3JEKTPOXUMHYECKUE METOJIbI 3aLUTHI.

Jemoncrpauuu.Boccranonenne oxcuma meau(ll) yrmem m Bomopomom. BoccranomieHue
IUXpoMara Kajusi OSTUJIOBBIM CHUpTOM. OKHCIUTENbHBIE CBOWCTBA JUXpOMaTa Kajus.
Oxucnenue anpJeruja B KapOOHOBYIO KHCIIOTY (peakLusi «cepeOpsHOro 3epKajiay UiIH peaklus
¢ ruapokcuaoMm  meau(ll).Onextponus  pactBopa cynsdara wmeau(ll). CocraBnenue
rajqbBaHUYECKHUX 3JIEMEHTOB.KOppo3us METalioB B pa3IMUHbIX YCIOBUAX M METOABI 3aIUTHI OT

Heé.



JlabopaTopHble onbIThl. B3aumoaeiicTBuE METaINIOB ¢ HEMETAJIJIaMH, a TaKXKe C pacTBOpaMu
coyiell U KHUCIOT. B3aumoeiicTBue KOHUEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIOT C MEIBIO.
OkucnuTeNnbHBIE CBOWMCTBA IEpPMAaHraHaTa Kajaus B Pa3iIM4HbIX cpenax. O3HaKOMJIEHHE C
KOJUTEKIIHEH XUMHYECKUX UCTOYHUKOB TOKa (0aTapeiiku, CBUHIIOBBIC aKKyMYJISITOPHI U T. 11.).
TEMA 7. HEMETAJLJIBI (23 1)

Bonopoa. /IBOWICTBEHHOE TMOJIOKEHHE BOJAOPOJA B MEPUOJUYECKOM CHUCTEME XUMUUYECKUX
aneMeHToB: B [-A u VII-A rpynnax. M3otomnsl Bogopoa.

Haxoxnenne B npupone. CTpoeHre MOJEKybl, (U3NYecKre CBOHCTBA. XMMHUYECKHUE CBOICTBa
BOJIOPOJIa: BOCCTAHOBUTENBHBIE (C 00JIee AIEKTPOOTPUIIATEILHBIMA HEMETaNIaMH, C OKCHIaMU
METAJIJIOB, THIPUPOBAHUE OPTaHUYECKHUX BEIIECTB) M OKUCIHUTENbHBIC (¢ MeTammamu [-A u I1-A
rpymm).ITonydenne Bomopona: B jabopaTropud (B3aMMOJCUCTBHEM KHCIOT C METalIaMU) H
MIPOMBINIUICHHOCTH (KOHBepcuel). [Ipumenenue Bogopoa.

I'anorennl. Onementsl VIIA-rpynmbsl — rajoreHbl: CTPOEHHE aTOMOB M MOJIEKYJI, TaJOT€HbI-
MPOCTHIE BEUIECTBA, COCAMHEHUS: CPAaBHUTEIbHAS XapaKTEPUCTHKA.

["amorensl B mpupoje.3aKOHOMEPHOCTH M3MEHEHUs (U3NYECKUX U XUMHUYECKHX CBOMCTB B
VIIA-rpynne: B3auMOJICMCTBHE TaJOr€HOB C METaJUIaMHM, HEMETAIJIaMU, CO CIOKHBIMHU
HEOPraHUYECKUMH U OpraHMYeCKUMU BelecTBaMmu. [logyueHnre u npuMeHeHre rajloreHoB.
CtpoeHrue MOJEKynT U (U3NYECKHUE CBOMCTBA TaJIOTEHOBOJIOPOAOB. XHMHUYECKHE CBOWCTBA
raJOr€HOBOJOPOJHBIX ~ KHUCJIOT: KHCIOTHBIE CBOMCTBA, BOCCTAHOBUTEJIBHBIE CBOWCTBA,
B3aUMOJICHCTBUE  C OPraHMYECKMMHM  BemlectBamu.  [lomyyeHue  rajaoreHoBOJOPOJIOB.
lanorenuapl. KauecTBeHHBIE peakliMK Ha TaJOT€HU-UOHBI.

Oxcupapl xyopa. Kucnopoacoaepxamue KUcioTsl xjaopa. Conu KUCIOpPOACOAEP/KAINX KUCIOT
xjopa. [lonydeHue u npuMeHEeHEe BaXKHEUIIIUX KUCIOPOIHBIX COCTMHEHUN XJI0pa.

Kucaopoa. O0mias xapakTepuCcTHKa JIEMEHTOB VIA-TpyTIIibL.

Kucnopon: HaxoxeHue B MpUpPOJE, MOTydeHHE (JJaOOpaTOpPHBIE U MPOMBIIIIICHHBIE CIIOCOOBI) U
¢u3uueckue cBOMCTBA.

XUMHYECKHE CBOICTBA KHUCIOPOJA: OKHUCIUTENbHBIE (C MPOCTHIMHU BEIIECTBAMHU, C HU3IIUMU
OKCHJAMH, C OpPraHMYECKUMHU U HEOPraHMYEeCKHMMH BEIeCTBAaMHU) M BOCCTAHOBHUTENIbHBIE (C
dTopom). ObmacTH MpUMEHEHUS.

O30H. Haxoxnenue B npupoje. Gusndeckue 1 XuMUYeckre cBoicTBa o30Ha. Ero nonydenue u
npuMeHeHue. Posib 030Ha B )KMBOM MPUPOJIE.

CtpoeHue MoOINEKYNIbl NEpOKCHIAa BOJIOPOAA, €ro (u3MUecKue U XHUMHYECKHE CBOMCTBa

(OKHCTTUTENBHBIE U BOCCTAaHOBUTENbHBIC). [loTyueHne u mpuMeHeHre TIePOKCUIa BOIOPOIa.



Cepa. Haxoxnenue cepbl B npupojie. BajieHTHbIE BO3MOKHOCTH aTOMOB CEpbl. AJIIOTPONUS
cepbl. Du3nUecKue CBONCTBa pOMONUECKON cephl. XMMUYECKHNE CBOMCTBA CEPhI: OKUCITUTEIbHBIC
(c MeramnamMu, C BOJOPOJIOM M C MEHEE DIEKTPOOTPULIATENIbHBIMU HEMETallaMu) |
BOCCTAaHOBUTEJIbHBIE (c KHCJIOPOJIOM, KHCJIOTAMU-OKUCIUTEISIMU ), peakiumn
JTUCTIPOTIOPITMOHUPOBaHUS (co mienodamu). [lomydeHne cepsl U 001aCTH TPUMEHEHUS.

CtpoeHue MOJEKyabl U CBOICTBa cepoBojopona: (usmueckue, (QU3NOIOTUYECKUE U
xummnueckne.CepoBoIOpo/1, KaKk BOCCTAHOBUTENb, €ro MnoiydeHue u npumenenue.Cynbpuubsl u
UX XUMHUYECKHe CBOMCTBa. Pacro3HaBanue cynb(hua-noHOB.

CepHucThiii Ta3, ero (U3NUYECKUE CBOMCTBA, MOITYYEHUE U PUMEHEHNE. XUMHUECKUE CBOMCTBA
okcuza ceprl(IV): BoccTaHOBUTENBHBIE (C KUCIOPOIOM, OpOMHOI BOJIOW, IEpMaHTraHATOM Kallus
U CEpPOBOJOPOJOM) U CBOMCTBA KHCIOTHBIX OKCHJIOB cO mienouyamu. CepHucCTas KUCIOTa U €€
COJIN.

CepHblii aHTUApUI, €ro (U3NYECKHE CBOWCTBA, IMOJYYCHHE M MPUMEHEHHE. XHUMHUYECKUE
cBoiictBa okcuma cepwi(VI), kak OKHCIUTENs] ¥ TUIUYHOTO KHUCIOTHOro okcupa. CepHas
KHCJIOTA: CTpPOCHHE W (U3MYECKHE CBOMCTBA.XMMHYECKHE CBOMCTBa pa30aBIECHHON CEpHOU
KHUCJIOTBI: OKHCIUTENIbHbIE U OOMEHHbIE U OKHCIHMTEIbHbIE CBOMCTBA KOHILIEHTPUPOBAHHOM.
[TonmyyeHue cepHOW KHUCIOTHI B MPOMBIIIIEHHOCTH. (OONacTH NMPUMEHEHUS CEPHOM KHUCIIOTHI.
Cynbdatsl, B TOM dnciae U Kynopochl. ['mapocynbharel. Ousnueckue U XUMHYECKHE CBONCTBA
coJiel cepHOM KucaoThl. Pacrio3HaBaHue Cynb(ar-aHuOHOB.

A301.00m1as XxapakTeprucTuka 37eMeHToB VA-rpynmnsl. A3ot. CtpoeHue atoma. HaxoxaeHnue B
npupone. Puzndeckue cBoicTBa. OKUCINTENBHBIE 1 BOCCTAHOBUTENBbHBIE CBOMcTBA. [Tonyuenne
Y IPUMEHEHUE a30Ta.

CtpoeHue MOJIEKYJBI aMMHaka, ero (gui3nueckue cBOMCTBA.OOpa3oBaHHWE MEKMOJICKYISIPHON
BOJIOPOJIHOM CBSI3U. XMMHYECKHUE CBOMCTBA aMMHAKa KaK BOCCTaHOBUTEINSI. OCHOBHBIE CBOMCTBA
aMMHaKka Kak  DJJIeKToHoJoHopa. KowmmiekcooOpa3oBaHwe ¢ y4acTHeM  aMMHUaka.
BzaumopeiicTBue aMmMuaka ¢ OpraHM4eCKUMH BEILIECTBAMU U C YIIIEKUCIBIM razoM. llomyuenne
U npuMeHeHne amMuaka.Cojlu aMMOHMS: CTpPOCHHE MOJEKyN, (QHU3NYecKue U XHUMHUYECKHe
CBOICTBA, IPUMEHEHUE.

Coneobpasyronmue (N203, NO2, N2Os) u Heconeobpaszyromue (N20O, NO) okcunbl. Ux cTtpoenue,
duznyecKre 1 XUMUIECKIE CBONCTBRA.

A30THCTast KUCIOTA U €€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS ABOMCTBEHHOCTh. COJIM a30TUCTOM
KHCJIOTBI — HHUTPUTHL. CTpoeHUE MOJEKYNIbl U (PU3NYECKUE CBOMCTBA a30THOW KUCIOTHL. EE
XUMHUYECKHE CBOMCTBA: KUCIOTHBIE U OKUCIUTENbHBIE B PEAaKLUIX C METAJJIaMU U HEMETaJUIaMH,

pCaku CO OPraHN4YCCKUMHU U HCOPTaHNUYCCKUMHU COCAUHCHUAMMU. HonyquHe a30THOM KHUCJIOTBI



B MPOMBIIIUIEHHOCTH U JabopaTopuu U e€ nmpuMeHenne. Hutpartsl (B TOM YMCIIe U CETTUTPHI), UX
bu3nvecKkue W XUMHYECKHE CBOMCTBAa. TepMuueckoe pasliokeHue HUTpaToB. [IpumeneHue
HUTPATOB.

®ochop. Crpoerne aroma u amiorponus ¢ocpopa. Pu3NUECKUE CBOICTBA AIOTPOIHBIX
Moau(dUKaIMi U WX B3aUMOMEPEXOJbl. XUMHYECKHE CBOHCTBa ¢ocdopa: OKHCIUTENBHBIE (C
METaJUlaMH),  BOCCTAHOBUTEJBHBIC (C  OOJiee  DJIEKTPOOTPHIIATEILHBIMA  HEMETaJIaMH,
KHCJIOTAMHU-OKUCITUTEISIMU, OEPTOJIETOBOM COJIBIO) M TUCIIPOTIOPITMOHUPOBAHHMS (CO IIETIOYAMM ).
Haxoxnenue B npupoze u ero nomydenue. ocduH, ero crpoeHre U CBOHCTBA.

Oxcunpl pocpopa(lll) u (V). @ocdopHble KUCTOTHI, UX (PUIMUECKUE U XUMHUECKUE CBOMCTBA.
[Monyuenue u mpumenenue oprodochoproit kuciaotel. Conu opTohocHOpHO KUCIOTH U HX
IIPUMEHEHUE.

Yraepoa. Yriepon — nsnemedT [VA-rpynmbl. AmoTpomHbie MOAW(UKAIMHM YTIEpoJa, X
NoJIydeHue u cBoiicTBa. CpaBHEHHUE CBOICTB anMasa u rpadura.

XVMHYECKHE CBOMCTBA YIJEpOAa: BOCCTAHOBHUTEIBHBIE (C TajoreHamH, KHCIOPOAOM, CEpOii,
azoroMm, Bojaou, oxcuaoMm wmeau(ll), KuCIOTaMH-OKHCIHUTENSIMH) W OKHUCIUTEIbHBIE (C
MeTaJlJIaMH, BOAOPOJOM U MEHEe 3JIEKTPOOTPULIATEIbHBIMU HEMETAUIaMu ). YTJIepO/1 B IPUPOJIE.
Oxcup yrnepona(ll): ctpoenne MoiieKysbl, CBOMCTBA, OJyUYEHUE U IPUMEHEHHE.

Oxcup yrinepona(IV): ctpoeHne MoeKyJbl, CBOMCTBA, NOJy4YE€HUE U IPUMEHEHHE.

VYronpHas kucinora u e€ coiu: KapOOHAThl W TUAPOKApOOHATHl, — HMX MPEACTaBUTENU U
IIPUMEHEHUE.

Kpemunii. Kpemuuii B npupozne. Ilonydenne u npumeHeHue KpeMHus. Puznueckue u
XMMHUYECKHE CBONCTBA KPUCTAJUTMYECKOTO KpPEMHHs: BOCCTAaHOBUTENBHBIE (C TaJoOreHami,
KHCJIOPOJIOM, PaCTBOPAaMH IIEJI0YeH U MIaBUKOBOM KUCIOThI) U OKUCIUTENbHbIE (C METAJIIaMH).
Okcun xpemuus(IV), ero cpoiictBa. KpemnueBas xkucimora u e€ comu. CumkaTHas
IIPOMBIIIIEHHOCTD.

Jdemoncrpauuu. Ilonydyenne Bogopoaa u ero cpoiictBa. Komnekuust «I ajmoreHbl — mpocTbie
BelecTBay. [lonydenne xjaopa B3aMMOAECHCTBUEM IEpMaHTaHaTa Kajdusl C COJSIHOW KHCIIOTOM.
[Tonydyenue cosstHOM KHCIOTBI U €€ cBOMCTBA. OKHUCIHMTENbHBIE CBOMCTBA XJIOPHOM BO/IBI.
Ot6enuBaroiee neiicTBue *apeneBoil Boabl.I opeHne cnuuku. B3pbiB metapapl WM MHUCTOHOB.
[losnydyenne kuciopoaa pa3jaoKEHUEM IEpMaHraHata Kaiuus W HuTpara Hatpud. [lomydeHue
OKCHJIOB U3 MPOCTHIX M CIOKHBIX BemlecTB. OKUCIeHHEe aMMUaKa ¢ IOMOIIbIO MHAUKATOpa U 0e3
Hero. PasnoxkeHune mepokcuaa BOAOPOJA, €ro OKHUCIUTEIbHBIE CBOMCTBA B PEAKLIUU C
ruapokcuaoM xene3a(ll) u BoccTaHOBUTEIbHBIE CBOMCTBA C KUCJIBIM PacTBOPOM II€pMaHIraHaTa

kamua.l'openne cepsl. BzaumopnencTtBue  cepel € METAJUIAMH:  AJIOMMHHMEM, LIMHKOM,



xene3oM. Ilomyuenne cepoBogoposa U cEpOBOAOPOIHOM KHUCIOTHI. JlOKa3aTeNbCTBO HaIW4Ms
cynbua-nona B pactBope.KadecTBeHHBIE peakiuu Ha Cyab(uT-aHMOHBL.CBOWCTBA CEpHOU
kucnoTbl. KauecTBeHHbIE peakiuu Ha CcylbQUT- U cylabdar-aHMOHbL.CXeMa MPOMBIIIICHHON
YCTAHOBKH ()PAaKIIMOHHOM IMEperoHKH Bo3nayxa. IlodydeHue u pasiokeHue XJIopuja aMMOHHUSL.
KauecTBennas peakuuss Ha uoH amMmoHus. Ilonmydyenume oxcupa azora(lV) peakuwmeit
B3aMMOJICUCTBUSI MEIW C KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOW. B3ammopelcTtBue okcuaa
azota(IV) c Bogoii. Paznokenne HuTpara HaTpus, TopeHue 4€pHoro nopoxa. ['openue docdopa,
pactBopenue okcuga (ocdopa(V) BBome. KauectBennas peakuuss Ha (ocdar-aHHOH.
Komneknust muHepanbHbIX ynoOpeHuit. Komnekmuss NpUpPOTHBIX COSAMHEHHM Yriepoja.
Kpucrammmueckue pemérku anmasa u rpapura. Axcopouus okcuaa azora(lV) ak THBUpOBaHHBIM
yrieM. Boccranonenue okcuma meau(Il) yrmem. O3HakomiieHHE ¢ KOJUICKIIUEH MPUPOIHBIX
CUJIMKATOB U MPOAYKIHUEH CUIMKATHOM MPOMBINIIEHHOCTH. [lolydyeHne KpeMHUEBON KHUCIIOTHI
B3aUMOJICVCTBUEM PACTBOpA CHIIMKATa HATPUsI C CUIIbHOM KUCIOTOM, paCTBOPEHUE KPEMHUEBON
KHCJIOTHI B IIEIOUH, PA3JI0KEHUE ITPU HATPEBAHUH.

JlaGopaTopHble omnbITbl. KauecTBEHHbIE pEaKIMM Ha TaJOreHHA-HOHbL. (O3HAKOMIICHUE C
KOJUIeKIIMEeH MPUPOAHBIX coeAuHeHuid cepbl. KauecTBeHHas peakius Ha Cyib(dar-aHHOH.
ITonyuyeHue yrileKucioro rasa, B3auMOJCUCTBUE MPaMoOpa € COJISTHOM KMCIIOTOW U UCCIIEIOBAHUE
ero cBoiicTB. KauecTBeHHas peakiusi Ha KapOOHAT-aHHUOH.

IpakTnyeckas padora 10. [TonydeHre OKCHUI0B HEMETAJJIOB U UCCIIEIOBAHUE UX CBOMCTB.
IIpakTnyeckas padora 11. [TonyyeHne ra3oB u UCCIE€IOBAHUE UX CBOWCTB.

TEMA 8. METAJUJIBI (16 4)

Ilenounbie ™metasabl. [lonokeHHE IIETOYHBIX METAUIOB B MEPUOAUYECKON CHUCTEME
snemeHToB [[. 1. MeHneneeBa © CTpOEHHME MX aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS
bu3NYECKUX U XMMUYECKUX CBOMCTB B 3aBUCHUMOCTH OT aTOMHOTO HOMepa MeTaiia (M3MeHeHHe
IUIOTHOCTH, TEMIIEpATyp IJIaBJICHUS M KUIEHHUs, peakuuid ¢ Bonoil). Enuanunoe, ocobennoe u
o0I1ee B peakiusax ¢ KUCIOPOAOM, IPYTUMU HEMETAJUTAMHU, KUJIKIM aMMHAKOM, OPTaHHYECKUMU
Y HEOPraHWYECKMMH KHCIIOTaMU M JIp. coeAuHeHusIMU. HaxoxeHue B mpupoje, ux MojaydyeHue
Y IPUMEHEHUE.

Oxkcuabl, ux noiayyeHue u ceorcrna. LlEmnoun, ux cBOMCTBA U IPUMEHEHUE.

Conu 1eI0YHbIX METAIIOB, UX MPEICTABUTEIU U 3HAYCHUE.

Metausbl Ib-rpynnbi: meab u cepedpo. CTpoeHre aTOMOB MeZIU U cepedpa.

®u3nuecKkue 1 XMMHYECKHE CBOMCTBA 3THX METAJUIOB, UX IOJY4YEHUE U NMpUMEHeHue. Menp u

cepebpo B mpupo/Ie.



CaolicTBa U mMpuMeHeHue BakHelmux coenunenuit: okcuaoB meau(l) u (II), cepedpa(l); coneit
meu(Il) (xmopuna u cynbdara) u cepedpa (hropuma, HUTpaTa, XxpomaTa | arerara).

bepuiuiuii, Maruumii u mEI04YHO3eMebHbIE MeTa/LIbl. [lonokeHne B TEepUOIUYECKOMN
cucreme oaneMeHToB /. 1. MenneneeBa u  cTpoeHMss aromoB MeTauaoB [[A-rpynmsl.
Haxoxnenne B mpupoje, MmoiiydeHue, (U3MUECKUE U XHMUYECKHUE CBOWCTBA, MPUMECHEHHE
HIETOYHO3EMENbHBIX METAIOB M WX BaXHEMIIUX coequHeHHH (OKCHIIOB, THAPOKCHIOB U
coJiei).

Bpemennass u mocTosiHHas JKECTKOCTh BOABI M CIHOCOOBI YCTPAaHEHUS KaXKIOTO M3 THIIOB.
HNoHuTHI.

HMuuk. Ilonoxenue B mnepuommueckoil cucreme 3neMeHToB [I. 1. MenneneeBa u crpoeHus
aToMOB 1IMHKA. Ero usmueckue u xumuueckue cBoiicTea. HaxoxxeHue B mpupojie, nojiydeHue
Y IPUMEHEHUE [IUHKA.

Okcua, THAPOKCHU]T U COJIA LIMHKA: UX CBOMCTBA M MPUMEHEHHUE.

Amomunuii. [Tonoxxenne B neproguueckoit cucreme snemenTos . 1. MenneneeBa u crpoenus
aToMOB amioMuHMs. Ero ¢wusmyeckne m XmMHYEeCKHMe CBOWcTBa. HaxoxxaeHue B mpupoje,
MOJIyYEHUE U IPUMEHEHUE ATFOMUHUS.

Oxcup, TUAPOKCUI U CONIM ATIOMHUHHS (B KOTOPBIX AIIOMHHHI HAaXOJUTCS B BHJIE KaTHOHA U
AJIOMUHATHI): UX CBOWCTBA U MpUMEHEeHHe. OpraHn4ecKrue COeTUHEHUS aTFOMUHUS.

Xpom. Ilonoxenue B mepuoamdecko cucteme sieMeHtoB J[. 1. MenaeneeBa u cTpoeHHs
aTomMoB xpoMa. Ero ¢usnueckne n xumuueckue cBorictBa. Haxoxaenue B nmpupojie, moaydeHue
Y IPUMEHEHUE XpoMa.

CaoiicTBa, MOJIy4eHUE U MPUMEHEHUE BAXKHEHIINX COSUHEHUS XPOMa: OKCUIOB U THAPOKCH]IOB
XpOMa, TUXPOMATOB U XpPOMATOB IIEJIOYHBIX METAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCUIOB XpOMa OT CTEIEHH €ro
OKHUCIIEHUs. XpOMAaThl U AUXPOMAThI, UX B3aUMOIIEPEXO/Ibl U OKUCIUTENbHBIE CBOMCTBA.
Mapraneun. [lonoxenue B nepuoandeckor cucreme anemMeHToB . . Menaeneesa u crpoeHus
aToMOB Maprania. Ero ¢usmyeckne W XHMMHUYECKHE CBOWCTBA. HaxoxaeHue B mpupoje,
MOJIy4eHUE U IPUMEHEHUE MapraHua.

[lonyuyenue, cBOMCTBA M NPUMEHEHUE BAXXHEUIIMX COCIMHEHUW Maprasia: OKCUIOB U
THUAPOKCUIOB, COJe MapraHiia B pa3nuyHod crermeHu okucieHus. Comu wmapranmna(VIID),
3aBUCUMOCTb UX OKHCIIUTEIBHBIX CBOWCTB OT CPE/bl PACTBOPA.

Keaeszo. Ilonoxenue B nepuoauyeckoi cucreme annemeHtoB JI. 1. MenneneeBa u cTpoeHus
aToMoB xkerne3a. Ero ¢pusndeckne u xumudeckue cBorictsa. HaxoxaeHue B mpupoe, MmorydeHue

(uyryHa W cTayiv) M NMpuUMeHeHHe xkeine3a. [lomyyeHue, CBOWCTBA M MPUMEHEHHE BaKHEUIIMX



coequnenuit xeneza(ll) u (III): okcumoB, THUAPOKCUAOB, coyield. KoMIUIEKCHBIE COeTMHEHUs
xKenesa.

JdemoncTpauuu. OOpasmpl MIETOYHBIX METAUIOB. B3amMonelcTBUE MIETOYHBIX METAIOB C
BOJION. Peakiust OKpamuBaHus TUIAMEHU COJISIMU IIETOYHBIX MeTauioB. O0Opa3iel MeTamioB [1A-
rpynmsl. Bzaumoaeiicteue Kaiblus ¢ BOJOU. I'opeHre MarHus B BOAE U TBEPAOM YIVIEKUCIIOM
raze. KadecTBeHHblEe peakIMM Ha KaTHOHBI MarHus, Kaiuplus, Oapus. Peakuuu oxpamivmBaHus
maMeHu cojiiMu MeTtauioB IIA-rpynmel. [TonydeHue xKECTKOM BOABI M YCTPAHEHUE KECTKOCTH.
[Monyuenne wu wmccnemoBanue cBoiicTB ruapokcuna xpoma(lll). OxucnurenbHBIE CBOWCTBA
nuxpoMara kanusa. OKHCIUTEIbHbIE CBOWCTBA MepMaHraHata kaiaus. JlaGopaTopHble ONBITHI.
KauecTBeHHBIC peakIuy Ha KATHOHBI MEIH U cepedpa

[Tonydyenne W ucclieoBaHUE CBOMCTB THIAPOKCHIIA IMHKA. B3amMoaelcTBuE altOMHHUSA C
pacTBopamMu KHUCJIOT W wenoudei. IlonmydeHne u M3ydeHUE CBOMCTB THIPOKCHAA ATIOMHHUA.
Komnekuust xenesoconepkamux pyla, uyryHa U cranu. [loaydeHue HepacTBOPUMBIX
TUAPOKCHUIOB JKeJe3a U U3Yy4eHUE UX CBOUCTB. [loydeHne KOMINIEKCHBIX COCIMHEHUH JKelle3a.
IIpakTnyeckasi padora 12. PemeHune 5KCIEpUMEHTaIbHBIX 3amad 1mo TeMe «llomyuenne
COCIMHEHUN METAJUIOB U UCCIIEAOBAHUE UX CBOMCTBY.

IIpakTyeckas padora 13.Pemienue skcnepUMEHTaNbHBIX 3ahad IO TeMaMm: «Meramib U

«HewmeTamnby.
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YMK «Xumus. 10 kiacc. Yriay0JéHHbId YPOBEHb)
1. 'abpuensu O. C. Xumus. 10 kmacc: yue6. mocobue a1t 001eo0pa3oBaTeIbHbIX OpTaHU3aIui:
yriny6. ypoBenb / O. C.T'abpuensan, U. I'. Octpoymos,C. A. CnagkoB. — M.: IIpocsemenue,
2019.
2. T'abpuensu O. C. Meroaudeckoe nmocoodue k yueonuky O. C. ['abpuensna u ap.

YMK «Xumus. 11 kiacc. Yriay0JéHHbId YPOBEHb)
1. T'abpuensn O. C. Xumus. 11 kiacc: yue6. mocobue asst 001eo0pa3oBaTeIbHBIX OpraHU3aIM:
yriny6. ypoenb / O. C.T'abpuensn, U. I'. Octpoymos, A. H. JIéBkun, C. A. CnaakoB. — M.:
[Ipoceemenue, 2019.
2.T'abpuensn O. C. Meroaudeckoe nocodoue k yaeonuky O. C. ['abpuensna «Xumus. 11 kmacc.
VYrnyonéunsnii  ypoBenb» / O.C.Tlabpuensn, W.TI. Ocrpoymos,C. A. CnaakoB. — M.:
[Ipoceemenue, 2019.

Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol Ha pycckom A3viKe

1. http://www.alhimik.ru. IIpencraBiensl cieayromue pyoOpuKu: COBEThl aOUTYPUEHTY, YUUTEIIO

XUMHH, CIIPABOYHUK (OYeHb OoublIast moa00opKa TaOlMIl M CIPABOYHBIX MaTepHANIOB), Becénas
XUMHUS1, HOBOCTH, OJIMMIINA/bI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUUECKUX CBEICHUM).

2. http://www.hij.ru/. XKypHan «XuMHUsI U )KU3HBHIOHITHO M 3aHMMATEIIbHO pacCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO IIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3.http://chemistry-chemists.com/index.html. DnexTpoHHBIH XypHanm «XHMHKA U XUMHUS», B

KOTOPOM TIPEJCTABICHO MHOKECTBO OIBITOB 1O XWMHHU, 3aHMMATEIbHOW WH(pOpMammu,
MO3BOJIAIONIEH yBIIeYb YYEHHKOB 3KCIIEPUMEHTAIbHOM YacThIO IPeIMETa.

4. http://c-books.narod.ru. BceBo3moxkHas muteparypa 1o XuMuHu.

5. http://1september.ru/.)KypHan st ydureneid ¥ HE TONbKO. bBojbIIoe KOIU4ecTBO padoT

YUYCHUKOB, B TOM YUCJIC U UCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIBHBIA MOPTAJI CO CChUIKAMU

Ha 00pa3oBaTeIbHbIE CATHI IO XUMUH.

7. www.periodictable.ru. COOpHHUK cTaTeli O XMMHYECKHX 3JEMEHTaX, WJUTIOCTPUPOBAHHBIN

DKCIIEPUMEHTOM.
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