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Pa6ouas nporpamma. Xummusi. 10—11 kiaaccsl.
Yriay0a€éHHBIA YPOBEHD

IHosicHuTe/IbHASA 3aIUCKA
PaGouass mporpamma cpemHero (moiaHOro) oOmero oOpa3oBaHMs IO XUMHUU
cocTaBieHa Ha ocHoBe {DenepallbHOrO TrOCYJIapCTBEHHOIO 00pa3oBaTEIbHOTO
cTaHjapra oO0miero oOpa3oBaHUs, a TaKX€ OCHOBHBIX WACH U MOJOXKEHUN
[Iporpammsl pa3BuTust U GOPMUPOBAHKS YHUBEPCAIBHBIX YUECOHBIX JNCUCTBUN AJIs
cpeaHero (IoJIHOTo) o0Iero 0Opa3oBaHMsl.
B ganHOI mporpamMme MpOCIEKUBAECTCS MPEEMCTBEHHOCTBMEXKIY BUJAMU
JESATEIbHOCTH 00Y4YaloIIMXCs, MPEeyCMOTPEHHBIX MPOrPaMMOMOCHOBHOTO OOIIIETO
oOpa3oBaHMsI ¥ BHJAaMU JICATEIBHOCTH, OOECIEUYHBAIONINX  PpeaTH3AIHI0
00pa30BaTeNbHON TPACKTOPUH, CBSI3aHHOW C YIIIyOJIEHHBIM HM3yYECHHUEM XHUMUHU.
CopnepxaHrne AaHHOW paboyedl MporpaMMbl YYWUTHIBAET HE TOJBKO IPEIMETHOE
COJIEp>)KaHUE HBO3PACTHBICIICUXOJOTHYECKHEOCOOEHHOCTH O00YyYarouuXxcs,HO |
NpOQUIbHYIO MOATOTOBKY K OOYYEHHIO B BBICIIEH UIKOJE,B KOTOPOM XUMUS
ABJIAETCS NPOQUIUPYIOIIEH TUCHUTIITUHOM.
TeopeTrnyeckoe U 3KCIEPUMEHTAIBHOE COIEPHKAHUE Kypca U3y4aeTCs Ha OCHOBE
NIO3HABATEJIbHON  JEATENIbHOCTH  OOYy4YalolIUXCsl: MPUMEHSTh TEOPETHUECKUE
3HaHUS TIOHATHUM, 3aKOHOB M TEOPUH XHUMHUU YIIIYOJEHHOTO YpPOBHSA IUIf
IPOrHO3UPOBAHMSI CBOWCTB XMMHUYECKUX OOBEKTOB M TOATBEPKACHHUE ITHX
IIPOTHO30B IIPU BBIOJHEHUM XHMHUYECKOTO JSKCHEPUMEHTA; IUIAHUPOBATH U
IIPOBOJUTH XUMUYECKUAN DKCIIEPUMEHT Y MHTEPIPETUPOBATh €ro
pe3yNbTaThl;yMETh  XapaKTepu3oBaTh M KilacCU(PUUMPOBATH  XUMUYECKHUE
AJIIEMEHTHI, BEIIECTBA U MPOLIECCHI; MOJHO U TOYHO BBIPAXKATh U apTyMEHTHUPOBATH
CBOIO TOYKY 3PEHHS;HaXOJIUTh UCTOYHUKH, MOJIYy4aTh, MPEACTABIATh U COOOIIATH
XUMHUYECKYIO HH(OPMALMIO B YCTHON M MUCHbMEHHOM peyu U JIp.
JlaHHBIM KypCc TO3BOJISET TOJATOTOBUTH OOYYAIOIIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY MPO(heCCHOHATBFHONNOATOTOBKH K MOCTYIJIEHUIO B BY3, B
KOTOPOM XMMHUS SIBJISIETCA NPOPUIBHOW TUCHUIUIMHOW, YCNEIIHOMY OOYYEHHIO B
HEM U BBIOOPY Mpodeccum.
CornacHo o0pa3oBaTeIbHOMY CTaHJIAPTYTJIABHBIC Yeiu cpeoHezo (RoIH020)
00weco oopazoeanun cocmoam:
1) B ¢dopMHpOBaHMH TEIIOCTHOTO TMPEACTABICHUS O MHPE, OCHOBAaHHOTO Ha
NpUOOPETEHHBIX 3HAHUSAX, YMEHUSIX U CIIOCO0aX IeATEIbHOCTH;
2) B TPUOOPETEHHM OMbITa Pa3HOOOpa3HOW JEATEIBHOCTH, OIbITA MO3HAHUS
Y CaMOTIO3HaHUS;
3) B MOATOTOBKE K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOpA WHIMBHIYaTbHON
oOpazoBaTeabpHON WM MpodecCHoHaIbHON TPACKTOPHH.
H3yuenue xumuu na y2nyoaéHHom ypoene BHOCUT OONBIION BKIIA B IOCTH)KEHHE
ATUX 1IeJIel cpeaHero (MOJHOTo) 00IIero 00pa30BaAHUSAUNPUZBAHO 00ECneYUmD.
1) dopmupoBaHuEe HAyYHOH KapTHHBI MHpaHAa OCHOBE CHCTEMbI XHMHUYCCKUX
3HAHUM (XUMUYECKON KapTUHBI MUpa) Kak €€ HEOThEMIIEMOT0 KOMIIOHEHTA;



2) BBIpAOOTKE y OOYYAIOIIMXCS TYMAaHHUCTHYECKHUX OTHOIICHHH W DKOJIOTHYECKU
IPaMOTHOTO TOBEACHUS B OBITY U TPYIOBON AESTENbHOCTH, HPABCTBEHHOTO
COBEPILICHCTBOBAHUS UPA3BUTHUS JTUYHOCTH OOYHAIOIITNXCS;

3) nmoHuMaHHEe OOIIECTBCHHON MOTPEOHOCTH Y OOYYAIONIUXCSA B PAa3BUTUU XUMHHU
U XUMHUYECKOU MPOMBIIIIEHHOCTH;

4) ¢dhopmupoBaHue y 00ydJarOIIMXCIOTHOMICHHUS K XUMUHU KaK BO3MOXKHOM 00J1acTH
podecCuOoHaNbHOM MOJTOTOBKH UIPAKTUYECKON eI TeIbHOCTH;

5) dbopMmupoBaHHE  YCHENIHOTO y4YacTUsS B  IMYOJWYHOM  IPEACTABICHUH
PE3YyIAbTATOB SKCIEPUMEHTAIILHON U UCCIIEI0BATENBCKON IEATEIIbHOCTH,;

6) ydacTHe B XMMHYECKHX OJIMMITHAJAX Pa3IMYHBIX YPOBHEH B COOTBETCTBUHU C
KETAeMbIMH  pe3yJbTaTaMM U aJCKBATHOM CaMOOIICHKOW COOCTBEHHBIX
BO3MOKHOCTEH;

7) MCHOJB30BaHUE XUMUICCKUX 3HAHUN JJTI 00BSICHEHUIOCOOCHHOCTEH 00BEKTOB
U TIPOLIECCOB MPUPOIHOM, COIUATBHON, KYIbTYPHOM, TEXHUYECKON CPEJIbI;

8) moHuMaHHe IICHHOCTH XHMHYECKOTO S3bIKa, BBIPAKECHHOTO B BepOabHOM
Y 3HaKOBOM (popMax, KaK COCTaBHOM HACTU PEUYEBOM KyJIbTYPhl COBPEMEHHOIO
CHEIUATNCTa BRICOKON KBATH(PUKAIIUH.

O01mas xapakTepucTHKa Kypca
ConepxxaHueyriy0I€HHOTO Kypca XUMUU B CpEIHEN (MOJIHOM) IIKOJIE CTPOUTCS Ha
OCHOBE M3YyYEHMSICOCTAaBAa M CTPOEHUS BEIIECTB, 3aBUCHMOCTUM HX CBOMCTB OT
CTPOEHMSI, TPAKTUUYECKOTO 3HAUYEHUs OTUX CBOMCTB, a TaKXe CIOCO0OOB
71a00paTOPHOTO U MPOMBIIUIEHHOIO MOJIYYEHHs] BaKHEHIIMX BEIIECTB, U3YyUEHUS
3aKOHOMEPHOCTEH XMMHUYECKHX IPOLECCOB U MyTel ynpaBieHUs UMH. OCHOBHBIE
coJiep>KaTelIbHbIC JIMHUK pabouel porpaMMbl:

o «Bewecmeo» — cucteMa 3HAHMM O COCTaBE€ U CTPOCHUM BELIECTB, HX
CBOMCTBAaX U OMOJIOTMYECKOM 3HAYCHUH,
o «Xumuueckaa peaxkyus» — CUCTEMa 3HAHUM 00 YCJIOBHUSX NPOTEKAHUS

XUMHUYECKUXITPOLIECCOB U CITOCO0aX YIpaBICHUSI UMHU;

o «Ilpumenenue eeuwecme» — CUCTEMa 3HAHHN O MPAKTUYECKOM MPUMEHEHHUH
BCIIECTB HAa OCHOBE WX CBOWCTB M WX 3HAYCHUST B OBITOBOH W
MIPOU3BOJICTBEHHOU cepax;

o «llonyuenue éeuiecme» — cucrema 3HAHUH 0 XUMUYICCKUX
MIPOU3BOICTBEHHBIX MIPOIIECCaX;

o «3bIK Xumuu» — CUCTeMa 3HAHWA O HOMEHKJIATYpEe HEOPTaHMYECKHX O
OpPraHUYECKUX COCIUHEHUM M XUMHUYECKOW TEPMHHOJOTHUHU, a TAKKE YMEHUE
OTpaxaTh WX C IOMOIIbIO XUMHYECKONM CHUMBOJMKHU (3HAKOB, (QopMyn u
ypaBHEHUI); HABBIKOB TepeBojla HHPOpMAlMM C S3bIKa XUMHH Ha
€CTECTBEHHBIN 1 00paTHO

o «KonuuecmeenHnvle OMHOUIEHUA)» — CUCTEMA PACUETHBIX YMECHUI U HABBIKOB
JUTSL XapaKTePUCTUKH B3aUMOCBSI3M KAYECTBEHHON M KOJMYECTBEHHOH CTOPOH
XUMHUUYECKUX 00BEKTOB (BEIIECTB, MAaTEPUAIOB U TIPOIIECCOR);

o «Teopus u  npaKmuka» — B3aMMOCBSI3b ~ TCOPETHUECKUX  3HAHUM
U XUMHYECKOTO JKCIIEPUMEHTa KaK KpPUTEpPUS HCTUHHOCTH W HWCTOYHUKA
MO3HAHUS.



MecTo npeamera B y4e0HOM IIaHe

Jlannass pabouas mnporpaMMa MpelHa3HaueHa i OO0ydarolIuXcs, KOTOpbIe

BBIOpAIM XUMHUIO I U3YUYEHUS Ha yrayOJaEHHOM YPOBHE.

Ota mporpamMma Mo XMMHUU JUIsl cpefHero (IOJIHOro) oOuiero oOpa3oBaHMs Ha

yriyOJIEHHOM YpPOBHE cocTaBiieHa W3 pacuéra 3 4 B Heaemo (204 4 3a nBa roga

oOyuenus). Takxke npeaycMOTPEHO U3yUYEHUE MpeaMeTa U3 pacyéra 5 4 B HEJEI0

(3404 3a gBa roma oOyueHHs) 3a CUET IIKOJHLHOTO KOMIIOHEHTA B IIKOJIAX H

KJ1accax XuMu4eckoro mpodwist. Hopma Bpemenu a1 KaXI0H TeMBI B POTpaMMe

yKa3aHa yepe3 Ipo0b.

Pe3yabTaThl 0CBOEHHS Kypca

JledaTenbHOCTh yUHuTENs] B O0OYYEHUM XUMHUU B CpeHEH (TIOJIHOW) IIKOJIE JOJIKHA

OBITh HampaBlieHA Ha JOCTH)KCHHE OOYYAIOIIMMUCS CIEAYIOMNUX JIUYHOCHHBIX

pe3yibmamog:.

1) B IICHHOCTHO-OPHUEHTAIMOHHOM chepe — 0co3HaHue POCCUNCKOMN rpaskIaHCKOM
UJICHTUYHOCTH, MMATPUOTU3MA, YYBCTBA TOPJOCTU 32 POCCUMUCKYIO XUMUYECKYIO
HAyKy;

2) B TpyAOBOil chepe — ecomosHocmb K OCO3HAHHOMY BBIOOPY JajbHEHIICH
o0pa30BaTeIbHON TPAGKTOPUU B BBICIICH IIKOJE, TJI€ XWUMHS SIBISETCA
npoGHIUPYIOMIeH TUCIUILINHOMN;

3) B TMO3HaBaTEeJIbHOW (KOTHUTHBHOHM, WHTCIUICKTyallbHOW) cdepe — ymeHue
VOPaBJIATh  CBOSH  TIO3HABATEIBHOM  JEATEIBHOCTBIO,  20MOBHOCHIb
u cnocobHocms K 00pa3OBaHHMIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
NPOTSDKCHUH BCEW JKW3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW MPOdeCCUOHAIBHOW M 0OIEeCTBEHHON

NEeSATEIbHOCTH; Gopmuposanue HaBBIKOB AKCIIEPUMEHTAIILHON
Y UCCJIeIOBATEIbCKON NEATENbHOCTH; yyacmue B MyOIMYHOM MPEACTABICHUH
pe3yJIbTaToOB CaMOCTOSITEIIbHOM MO3HABATEIbHON NESTENbHOCTH;

yuacmueB IPOPUILHBIX OJIMMITHAAAX PA3IMYHBIX YPOBHEH B COOTBETCTBUH
C )KE€JTaeMBIMU pe3yJIbTaTaMd M aJeKBaTHOM CaMOOIICHKOH COOCTBCHHBIX
BO3MOKHOCTEH;

4) B chepe 3M0pOBbECOEPEIKEHUS — NMpuHAmuUe U peanu3ayus IeHHOCTEH
3I0POBOTO M 0e30mMacHOro o0pas3a >KU3HU, Henpusmue BPEIHBIX MPUBBIYCK
(KypeHusi, ynoTpeOIeHHs] aIKOTO0JIsl, HAPKOTUKOB) OJiaro/iapsi 3HAHUIO CBOWCTB
HApKOJIOTHYECKUX W HAPKOTHUYECKHMX BEIIECTB; COOJIIOJCHUC MPaBUJI TEXHHKH
0e30macHOCTH B Ipoliecce padOThl C BELIECTBAMHU, MaTepUalaMu B Y4EOHOU
(Hay4HOI) 1a00paTOPUU U HA MMPOU3BOJICTRBE.

Memanpeomemnuvimu pe3ynvmamamu 0OCBOSHUS BBIITYCKHUKAMH CTYTICHH

cpeaHero (IMoJIHOT0) 00IIero 00pa3oBaHus Kypca XUMHUH SBIISIOTCS:

1) ucnonvzosanue yMEeHUH W HABBIKOB PAa3JIMYHBIX BHUJOB TO3HABATEILHOM
NESATCIIBHOCTH, TPUMEHEHHWE OCHOBHBIX METOIOB IIO3HAHUS (CHCTEMHO-
nHOOPMAITMOHHBIA ~ aHaMW3,  HAOMIOJEHHWE, UW3MEpEHHe, MPOBEICHUE
OKCIIEPUMEHTa, MOJICIIMPOBAHNUE, WCCIEAOBATEIbCKAS JICATEIBHOCT) IS
W3YYCHUS Pa3IMYHBIX CTOPOH OKPYKAIOIICH JCHCTBUTEILHOCTH;



2)

3)

61adeHue OCHOBHBIMH HWHTEIUICKTYaJbHBIMUA OMNEpanusMu: (OpMyIUpOBKa
TUMO0TE3, aHaJU3 M CHUHTE3, CpaBHEHUWE W CHUCTeMaru3alus, o000IleHue
Y KOHKPETU3alus, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBA3€d M ITOUCK
aHaJIOTOB;

no3HaHue OOBEKTOB OKpPYXAIOLIEro MHpa OT OOIIero uepe3 OCOOEHHOE
K €IMHUYHOMY;

4) ymeHnue TEHEPUPOBATH UJCH M OINPEICIATH CPEICTBA, HEOOXOJMMBIC JJIS WX

peanu3aIum;

5) ymenue omnpemenATh LENM W 3aJaud JAEATEIFHOCTH, BBIOMpPATh CpEICTBa

6)

peanu3anuy Ueau U TPUMEHATh UX Ha PAKTUKE;

UCNONb306aHUEe  PA3INYHBIX HCTOYHUKOB [UIS MOJNYyYEHUS XHMHUYECKOU
uHbOpMaIui, TOHUMaHUE 3aBUCUMOCTH COZEpX aHUs U (OPMBI PEACTABICHUS
uHbOpMaIK OT IeJield KOMMYHUKAIINH U apecaTa;

7) ymenue TIPOJYKTHBHO OOINAThCS M B3aUMOJCHCTBOBaTH B  IpoIlecce

8)

COBMECTHOM JAEATEIbHOCTH, YYUTHIBAThb NO3ULMH JPYTUX YYaCTHHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiaTh KOH(DIUKTHL;

20MOBHOCMb U CIIOCOOHOCTH K  CaMOCTOSITENIbHOM — MH(GOPMAIIMOHHO-
MO3HABATEIIbHOM  JEATENbHOCTH, BKJIIOYasd YMEHHE  OpPUEHTHPOBATHCS
B Pa3MUYHBIX  HMCTOYHUKAX  MHPOpMAIMM,  KPUTUYECKU  OIICHUBATH
U UHTEPIPETUPOBATH MH(GOPMAIIUIO, TTOTYYaeMYI0 U3 Pa3IMUYHbIX UICTOYHUKOB;

9) ymenue WMCNONB30BATH CpPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX

texHosoruii (nanee — MKT) B pelleHMH KOTHUTHUBHBIX, KOMMYHHKaTHBHBIX
Y OpraHU3alMOHHBIX 33/1a4 C COOII0IEHUEM TPEOOBAHUI SPTOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEXKEHUS, MPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MaCHOCTH;

10) e6nadenue SA3BIKOBBIMH CPEICTBAMH, BKIIOYAs W SI3bIK XUMHH — YMCHUE

SCHO, JIOTHYHO M TOYHO H3Jaratb CBOIO TOYKY 3pEHHs, HCIOIb30BATh
aJICKBAaTHBIE SI3BIKOBBIC CPEJCTBA, B TOM YHCJIE M CHUMBOJIbHBIC (XUMUYECKUE
3HAKH, (OPMYJIBI U YPABHECHHS).

Ilpeomemnvimu pe3ynomamamu N3y9eHUs] XUMUH HA YTITyOJIEHHOM YpOBHE Ha
CTYNEHHU cpeaHero (IMoIHOTo) 001mero oopa3oBaHus SBISIOTCS:

1) 3nanue (nonHumanue) XapaxmepHviX NPUHAKOBEANCHEUMUUX XUMUYECKUX
NOHAMULL. BEIIECTBO, XUMUYECKUHN AJIIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEIbHBIC
aTOMHBIC W MOJIEKYJISIPHBIC MAacChl, WOH, W30TOIbI, XUMHYECKas CBS3b
(koBaJICHTHAS TOJIIpHAS U HETIOJIAPHAS, HOHHASI, METATHYECKas, BOJOPOIHAS),
AIEKTPOOTPHIIATEIILHOCT, AJJIOTPONHUS, BaJCHTHOCTh, CTEICHb OKHCIICHHSI,
MOJIb, MOJIIpHAs Macca, MOJSAPHBIA 00BEM, BEIIECTBA  HWOHHOTO,
MOJICKYJIIPHOTO W HEMOJICKYJIIPHOTOCTPOCHHUS, PACTBOPHI, AJICKTPOIUTHI
Y HEAJICKTPOJIUTHI, JCKTPOJIUTUYECKAS] AUCCOIMAINS, THIPOJIN3, OKUCIUTEIID
Y BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAHOBJICHHE, JJIEKTPOJU3, CKOPOCThH
XUMUYECKON peaKiny, KaTaIu3aToOpbl U KaTajau3, o0OpaTUMOCTh XUMUYECKUX
peakiuii, XMMUIECKOE PaBHOBECHE, CMEIIICHUE PAaBHOBECHS, TEIUIOBON A (HEKT
peakiuu, YraAepoAHBIA  CKeNeT, (YHKIMOHAIbHAS Tpylma, H30Mepus
(cTpykTypHass ¥ TPOCTPAaHCTBEHHAs) W TOMOJIOTHS,  OCHOBHBIC
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TUTBI(COEUHEHUSI, PA3JIOKEHUS, 3aMEeIleHUsl, 0OMEHA), BUJIbI (TUAPUPOBAHUS
U JETUAPUPOBAHUS,  TUApaTalMd M Jeruaparanud, I[OJUMepu3aluu
U JENOJMMEPU3ALINY, TOJIUKOHJICHCAIMN W HM30MEpU3AlluU, KaTaTUTHYECKHE
U HEeKaTaJIMTUYECKHWe, TOMOI€HHbIE U TE€TEPOreHHbIE) U Pa3HOBUIHOCTH
(bepmeHTaTHBHBIE, TOPEHUS, STepU(PUKALINN, KPEKHHTa, PU(GOPMUHTA) PeaKIuil
B HEOPraHMYECKOM W OpPraHMYecKOW XHMHH, MOJUMEPbI, OUOJIOTHUYECKH
AKTUBHBIEC COCMHEHUS,

2) 6vlAsNeHUe B3AUMOCESA3U XUMUYECKUX NOHAMUUIIA OOBSICHCHHS COCTaBa,
CTPOEHHUSI, CBOMCTB OTJICNIbHBIX XUMUYECKUX OOBEKTOB U SIBJICHU;
3)npumenenue OCHOBHBIX NOJIONCEHUU XUMUYECKUX MeOoputi:TEOPUN CTPOCHUS
aToMa M XHUMHUYECKOW CBSI3U, MEPUOJAMYECKOrO 3aKOHA U MEPUOIUYECKON
CUCTEMBI XUMUYECKUX DJIIEMEHTOB . . Menneneesa, TEOPUHU
ANEKTPOJIMTUYECKON JTUCCOLMAIIMU, TPOTOHHOM TEOPUM, TEOPUUCTPOCHUS
OpTraHUYECKUX COECIMHEHUMN, 3aKOHOMEPHOCTEN XMMUYECKOW KUHETUKU — IS
aHajgu3a COCTaBa, CTPOEHUS U CBOWCTB BEUIECTB U MPOTEKAHUS XMUMHUYECKHX
peakuuii;

4) ymenue Kraccugpuyupoeams HeOPraHMUECKUE M OPTraHUYCCKHE BEIIECTBA
10 Pa3JIUYHBIM OCHOBAHUSM;

5) ycmanoenenue 63aumocenseil MKy COCTAaBOM, CTPOCHHEM, CBOHCTBaMH,
MPAKTUYECKUM MPUMEHEHUEM U MOJyYCHUEM BAXKHENIINX BEUIECTB;

6) 3HAHUEOCHO8 XUMUYECKOU HOMEHK1amypul (TpuBHANBHOM
U MEXKJYHApPOJHOW) # yYMeHue Ha3BaThb HEOPraHWYECKUE U OPTraHUYECKHE
coelMHeHus 1o (GopmyJie, 1 HAa000pOT;

7) onpeodenenue.BaICHTHOCTH, CTEICHU OKHUCIICHUS XUMHUYECKUX
AJIEMEHTOB,3apsA 0B HOHOB;BU/I0B XMMUYECKUX CBSI3€U B COCIMHEHUSX U TUIIOB
KPUCTAUTNYECKUX PEHIETOK;TPOCTPAHCTBEHHOTO CTPOCHUSI MOJEKYJ; THUIla
TUAPOJU3a M XapakTepa CpeAbl BOJHBIX PACTBOPOB COJEH; OKHCIHUTEINS
Y BOCCTAHOBUTEJS;IPOLIECCOB OKHUCIICHUS u BOCCTaHOBIICHHS,
MPUHAJICKHOCTH BEIIECTB K PA3JIMYHBIM  KJIACCAMHEOPTraHWYECKUX U
OpTraHUYECKUX COEOUHEHHI;TOMOJIOTOB U HW30MEpPOB; THUIIOB, BHIOB U
Pa3HOBUIAHOCTEW XMMHUYECKHX PEAKUIUU B HEOPTraHUYECKOU M OPTraHUYECKON
XUMHUH;

8) ymenue xapaxmepuzosams.:

— S-, p- u d-ameMeHTBI MO WX TIOJOXKEHHUIO B TICPUOJIUYCCKOMCHCTEME
1. 1. Menpeneena,

—0011I1e XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB M HEMETAJIJIOB,;
—XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTAHUUYECKUX W OPraHUYECKUX
COEJIMHEHMH B ILUIaHE OOIIET0, OCOOCHHOTO M €IMHIUYHOTIO;

9) obwvscHenue:

—3aBUCHUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB u 170'¢
COEOMHEHUNOT IOJIOKEHHUS dJIEMEHTa B MIEPUOIUYECKON
cucteme/l. 1. Menneneena;

—MpUPOABl  XUMHUYECKOW CBSI3M (MOHHOW, KOBAJIEHTHOW,METAJUIMYECKOMH,
BOJIOPOTHOM);



—3aBUCUMOCTH CBOMCTB HEOPTaHWYECKMX W OPTraHWYECKHX BEIIECTBOT HUX
COCTaBa M CTPOCHUS,

—CYITHOCTA W3YYCHHBIX BHUJIOB XHUMHYECKHX PEAKIUI: IEKTPOIUTHICCKON
JUCCOIUAITNN, IOHHOTO 0OMEHa,0KUCITUTEIThHO-BOCCTAHOBUTEIBHBIX
—BIUSHUS  PasIUYHBIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOMPEAKIINU
¥ Ha CMEIICHNE XUMUIECKOTO PAaBHOBECHS;

—  MEXaHHW3MOB  TIPOTEKaHWs  pPEaKIUid  MEXAYy  OpPraHMYECKUMHU
Y HEOPTaHUYECKUMHU BEIIECTBAMH;

10) ymenue:

— COCTaBJISITh YPAaBHEHHS OKHCIIHTEIHbHO-BOCCTAHOBHUTEIBHBIX — PEAKITUI
C TIOMOIIIBI0 METO/1a AJIEKTPOHHOTO OallaHca;

— TIPOBOJUTH PACUETHI O XUMUIECKUM (DOpMyJiaM U ypaBHCHUSIM;

— TMPOBOAWTH XUMHUYCCKHN OJKCIEPUMEHT (abopaTOpHBIE W TMPAKTHYCCKUE
paboThI) ¢ cobmoaecHuEM TpeOOBaHUH K MPaBUJIaM TEXHUKH O€30IMacHOCTH IIPH
paboTe B XUMUYECKOM KaOuHeTe (J1abopaTtopum).

I[lnanupyemble pe3yabTaThl U3YyUYeHHUs] Y4eOHOT0 npeaMeTa « XUMHUsD> Ha
YPOBHe cpeiHero oo1ero oopa3oBaHus

Buvinycknuk na y2nyo1éHHom ypoeHe Hayuumcs:

—NOHUMAamMb XUMUYECKYI0 KapTUHY MHpa KaK COCTaBHYK) 4YacTb LEJIOCTHOU
HAay4YHOUW KapTUHBI MUPA,;

—  packpvleamb  POJIb XMMHUM W XHMHYECKOTO  IPOM3BOACTBA  KakK
IIPOU3BOIUTENILHON CHIIBI COBPEMEHHOI'O O0IIECTBA;

—gopmynupoeams 3HaYECHUE XUMUU U €€ JOCTHXKEHHM B TMOBCEIHEBHOM KU3HU
YEJI0BEKa;

—VCMAaHAGIUEambB3aUMOCBI3A  MEXKIY XHUMHEH W JAPYTMMHUECTECTBEHHBIMU
HayKamu;

—hopmynuposamoniepuonnueckuii 3axkod [. 1. MeHnneneeBa U 3aKOHOMEPHOCTH
U3MEHEHUNB CTPOCHUM W CBOMCTBAX XMMMYECKHUX D3JIEMEHTOB M 00pa30BaHHBIX
UMHU BELIECTB HAa OCHOBE [MEPUOJUYECKONM CHUCTEMBbI Kak TIpaduyeckoro
0TOOpaXeHUsI IEPUOIUUECKOTO 3aKOHA;

—@OopMyIUPO6aMbOCHOBHBIE  TOJIOKEHUST TEOPUHM  XMMHYECKOTO  CTPOECHMS
OpPTraHUYECKUXCOETUHEHNN A. M. bytneposa, DpacKpuleams OCHOBHBIE
HAIIpaBJICHUS] 3TOM YHMBEPCAJIbHOM TEOPUU — 3aBUCHMOCTH CBOWCTB BEILIECTB HE
TOJIBKO OT XMMHYECKOIO, HO TaKK€ M OT DJIEKTPOHHOI'O M NPOCTPAHCTBEHHOIO
CTPOCHUS W  WILIIOCMPUposams  UX  NPUMEPAMH W3  OPTaHUYECKOMU
Y HEOPTaHUYECKON XMMUH;

—ap2yMeHmupoeams YHUBEPCAIBHBIA XapaKTep XWMHYECKHUX ITOHATHM, 3aKOHOB
U TCOpUU NIsi OOBSICHEHUS COCTaBa, CTPOCHUS, CBOWCTB W 3aKOHOMEPHOCTEH
O00BEKTOB (BEIIECTB, MATEPUAJIOB M MIPOLECCOB) OPTaHUYECKOW U HEOPTraHUYECKOM
XUMUH;

—xapakxmepuz06amuvS-, P-u0-3JEMEHTHINIO WX TOJIOKEHHUIO BIIEPUOTUUECKON
cucteme 1. . Menneneena;



—KAACCUDUYUPOBAMbXIMUUECKUE CBA3UU KPUCTAIITNYECKUE PEIIETKH,
00VACHAMBMEXAHU3MBl HUX O00pa30BaHUSI WM O00KA3bl8amb E€AUHYI TPUPOIY
XMMHYECKUX CBsI3eil (KOBAJIEHTHOM, HOHHOM, METAJUIMYECKOM, BOAOPOIHOM);
—00bsACHAMb TPUYMHBI MHOT00Opa3us BELIECTB Ha OCHOBE MPHUPOJIbI SBICHUN
M30MEPHUU,TOMOJIOTUH, AJITIOTPOIINH;

—Knaccuuyupogamsy ~ XUMHUYECKHE  pPEAKIUMU B HEOPraHMYECKOW U
OpPraHMYEeCKOMXUMHH TIO0 PA3IMYHBIM OCHOBAHUSIM M YCMAHABIUBAMb CTICTIUPUKY
TUIIOB peaklui OT OOIIETO Yepe3 0COOCHHOE K €TMHUIHOMY,

— Xapakmepuzoéams TUIPOIM3 Kak CHEHUPUYHBIE OOMEHHBIH MpoIlece
U pacKpvléams €0 POJIb B )KUBOM U HEXKUBOU NPUPOJE;

—XapaKkmepuso8amy ANEKTPOJIU3 ~ KAaK  CHCUU(PUUHBIA  OKUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIN MPOLIECC U €T0 MPAKTHYECKOE 3HAYCHHUE;

—Xapakmepuzo08ams KOPPO3UI0 METAJUIOBKAK OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MpolLIeCC U npednazams COCOOBI 3allUTHI OT HEE;

—ONUCHLIBAMb TIPUPOAY MEXAHU3MOB XMMHUYECKUX PEAKLIHM, MPOTEKAIOIINX MEXKITY
OpraHUYECKUMHU U HEOPTraHUYECKUMU BEIIECTBAMHY;

—K1accuguyuposams HEOPraHUUECKUE U OPTaHUYECKHE BEIIECTBA MO Pa3IuYHbIM
OCHOBAHUSIM;

—Xxapakmepuzoéams  00IIMEe XMMHYECKHE CBOWCTBA BAKHEWIIMX KJIACCOB
HEOPraHWYECKUX M OpPraHMYECKHUX COEJUHEHUN B IJIaHe OT O0O0Ilero uepes
0COOEHHOE K €IMHUYHOMY;

—UCNONb306aMb 3HAKOBYIO CHUCTEMY XHWMHUYECKOTO fA3bIKa IJIs OTOOpa’KEHUs
cocTaBa (XuMHUYeCKHe (POPMyYJIbl) U CBOMCTB (XUMUYECKUE YPABHEHUSI) BELIECTB;
—UCNONb306amMb TIPaBUIIA 1 HOPMbI MEXITYHAPOIHON HOMEHKJIATYPhI J1JIsI HA3BAHUM
BEIIECTB 1O (QopMyjaM H, HA0OOpPOT, IS COCTABJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (hOPMYJI COCTMHEHU I MO UX Ha3BAHUSIM;

—3Hamb TPUBHUAIIbHBIC Ha3BaHUS BAXXHEHIIMX B OBITOBOM W MPOU3BOJCTBEHHOM
OTHOILIEHUY HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB;

—Xapakmepuzoeamb  CBOICTBA, TMOJYy4YE€HUE M NPUMEHEHHE BaXKHEHIINX
MPEACTABUTENICH THUIIOB M KJIACCOB OPraHMYECKUX COEAMHEHUU (TpenesibHbIX,
HEMpEETbHbIX M  apOMaTHYECKHX  YIJIEBOJOPOJAOB, KHUCIOPOIACOAEPKAIINX
U a30TCOJIEPIKAIINX COCTUHECHUH, a TAK)KE OMOIOIrMYECKH aKTHBHBIX BEIECTB);
—ycmanaeIueams 3aBUCUMOCTb SKOHOMUKHU CTPaHbl OT JOOBIUU, TPAHCIOPTUPOBKU
U NIepepabdOTKH YIJIEBOJIOPOJHOTO ChIphs (HEPTH, KAMEHHOIO YIJIsl U MPUPOJIHOTO
rasa);

— DKCIIEPUMEHTAJIbHO noOmeepicoams COCTaB M CBOMCTBA  Ba)KHEHIIUX
MPEICTaBUTENIC MU3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB
C COOJIOJIEHUEM TMpaBUJl TEXHUKH O€30MacHOCTHIISL PabOThIC XMMHYECKUMU
BEILECTBAMHU U JAOOPATOPHBIM 000PYAOBAHUEM,

—Xapakmepuzo6ams CKOPOCTb XUMUYECKOM peakuu H €€ 3aBHUCHUMOCTb OT
pa3nTuYHBIX (AKTOPOB;

—ONUCLIBAMLXUMUYECKOE PaBHOBECHE U Hpednazamb CHOCOObI €ro CMEUICHHS
B 3aBUCUMOCTH OT Pa3IN4HBIX (aKTOPOB;



—npou3eooums Ppacy€Thl MO XUMUYECKUMGPOPMYIaM W YpaBHEHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUN MEXKy YYAaCTHUKAMH XUMHUYECKUX PEAKIIUM;
—Xapaxmepuzoeams BaXKHEHIINE KPYNMHOTOHHAKHBIC XWMHYECKHWE MPOU3BOICTBA
(cepHO# KHMCIIOTBI, aMMHaKa, METaHOJIa, NepepabOTKU HEPTH, KOKCOXUMHUYECKOTO
MPOU3BOJICTBA, BAXHEHUIINX METALTYPrUYeCKUX MPOU3BOJCTB) C TOYKH 3PEHUS
XUMH3Ma IPOIECCOB, YCTPOWCTBA BAXKHEWIMX alllapaTroB, HAYYHBIX NPUHIUIIOB
MIPOU3BOJICTBA, IKOJIOTUUECKON U AKOHOMHUYECKOM 11e71ec000pa3HOCTH;
—cobno0amsy TIpaBWIIA SKOJIOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHHSIX
C OKpYy’)Karomied cpeaol mnpu  oOpalieHMd ¢ XUMHYECKMMH —BEIIECTBaMH,
MaTepuajiaMH U IpoleccaMu.

Buvinycknuk na yenyonénnom yposne noiydyum 603mMo0HCHOCHb HAYUUMbCA:
—UCNOIL3068aMb  METOJIbl HAy4YHOTO I[I03HAHUS TPU BBINOJHEHUU MPOEKTOB
1 y4eOHO-UCCIIEIOBATENbCKUX 3a/1a4 XUMUUYECKON TEMATUKH;

—NpOCHO3UpO8ams ~ CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX
Y OPraHMYECKUXBEILIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBAMb TEUCHUE XUMHUUYECKUX IMPOIECCOB B 3aBUCUMOCTH OT YCIIOBHIA
UX MPOTEKAHUS U npeodiazams CIOCOObI YIIPaBICHUS ’TUMU IPOIECCAMU;
—yCcmaHaenIueams BHYTPUIPEIMETHBICB3aUMOCBSI3M XMMHUU Ha OCHOBE OOIIMX
IOHATUH, 3aKOHOB M TEOPUM OPraHUYECKOW UM HEOPraHWYECKOM XUMUHU
U MEXIPEIMETHbIE CBSI3U ¢ (U3UKOM (CTPOCHHE aToMa U BEIECTBA) U OUOJIOTHEH
(XuMuYeckas opraHu3alus >KU3HU U HOBBIE HAIPaBJICHUS B TEXHOJIOTMU — OHO-
Y HAHOTEXHOJIOTUH);

—packpvieams PoOdb TMOJYYCHHBIX XUMHUYECKUX 3HAHUM B Oyayumield ydeOHOM
U IpoeCCUOHAIIBHON JIESITEILHOCTH;

—npoexmuposams COOCTBEHHYI0 OOpa30BaTEIbHYIO TPACKTOPUIO, CBS3AHHYIO
C XMMHEH, B 3aBUCHUMOCTM OT JIMYHBIX MPEANOYTCHUH W BO3MOXKHOCTEU
OTEUYECTBEHHBIX By30B XMMHUYECKON HAIIPABICHHOCTH;

—ap2yMeHmupoeams €IWHCTBO MHUpA BEIIECTB YCTAHOBIEHUEM T'€HETUYECKOU
CBSI3U MEKJIYHEOPTaHUYECKUMH U OPTaHUYECKUMU BEILIECTBAMHY;

—671a0emb XUMUYECKUM SI3bIKOM KaK ()aKTOPOM YCIEITHOCTH B PO eCcCHOHATBHON
JEATEIIbHOCTH;

— Xapakxmepu3zo8ams CTAHOBJICHUE HAYYHON TEOpPHUM HA MPUMEPE OTKPBITUA
MEPUOANYECKOTO 3aKOHA U TEOPUU CTPOCHUSI OPraHUYECKHX M HEOPTaHUYECKHUX
BEILIECTB,;

—NPUHUMAMb y4acTue B MPOQUIbHBIX KOHKYpcaX (KOH(PEPEHIUSIX, OJUMIINAIAX )
Pa3IMYHOTO YPOBHS, AaJEKBATHO OYeHUu8ams PE3YJbTaThl TAKOTO YYacCTHS
U NPOeKmupo8ams MmyTH TTOBBIICHUS PEIMETHBIX TOCTUXKEHUI;

— KPUTUYECKH OmMHOCUMbCS K TICEBJIOHAYYHOW XHMMHUYECKOW HWHQpOpMaIny,
MOJTy4yaeMOi U3pa3HbIX UCTOYHUKOB;

—noHUMams TI00aTbHBIE MPOOJIEMBI, CTOAIINE TIEPET YETOBEUSCTBOM
(sxosTOTHMYECKHEe, PHEPTETUUECKUE, ChIPhEBBIC), U npediideams MyTH WX PEIICHN,
B TOM YHUCJIE U C TOMOIIbIO XUMHUH.



Conep:kanue Kypca
Kypc u4étko penuTcs Ha [JBE YacTH COOTBETCTBEHHO TIoJaM OOyYEHHUS:
opranndeckyro xumuio (10 kmacc) u oomryro xumuro (11 kmacce).
Kypc 10 knacca HaunHaeTcs cO 3HAKOMCTBA C MPEAMETOM OPraHUYECKON XHMHH,
WU3YUYCHHs] TEOPUM CTPOCHMS OpraHndeckux coemuHeHnii A. M. byrtnepoBa u
rUOpUIN3allid aTOMHBIX OpOMTasield. 3aTeM paccMaTpHUBAIOTCA KiaccUpUKaIUs
OpPraHWYECKUX COCAWHEHUM, NPUHUUIIBI HUX HOMEHKIATYpbl, a TaKXKe
KJaccuduKanus peakiuii B OpraHnyeckoi XUMUH.
[lepBOHAUaNIbHBIE TEOPETUYECKUE 3HAHUS Jlajieé MHOTOKPATHO 3aKpEIUIIIOTCS
Y Pa3BUBAIOTCA IIPU MU3YYEHHH KIJIACCOB OpPraHMYECKUX COEOUHEHHN OT
YTJIEBOJIOPOJIOB JI0 a30TCOAEPKAIINX COCTUHEHUIN U TIOJIUMEPOB.
Takoe mnoOCTpoeHHME Kypca MO3BOJIIET B TMOJHOM MEpe HE TOJBKO IIUPOKO
UCIIONB30BaTh  JIEAYKTHBHBIA Moaxoj B oOydenun xumuu 10 kimacca, HO H
peanu3oBaTh HUACK TEHETHYECKOM CBS3M  MEXAY KIacCcaMH OpPraHHYeCcKHX
COCIMHEHN.
Oco0oe BHHMaHUE B Kypc€ OpPraHMYECKOM XHMHH YJEJIEHO CIOXKHBIM IS
MOHMMAaHUs BOIIPOCAM: B3aMMHOMY BIIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YHUCJIE
JUIsL TIPEICKa3aHHsl CBOMCTB COEAMHEHUM; MEXaHHW3MaM U 3aKOHOMEPHOCTSIM
OPOTEKaHUs XMMMYECKHUX PpEeaKUUid, 4TO HEOOXOAMMO MJii IPOTHO3UPOBAHMS
IIPOJYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHUIO YIJIEBOAOB, AMUHOB, AMUHOKHCIIOT,
OEJIKOB U HYKJIEMHOBBIX KUCIIOT.
Kypc 11 knacca HauMHAETCs C PAaCCMOTPEHUs CIIO)KHOTO CTPOEHUs aToMa Ha
OCHOBE KBAHTOBO-MEXaHUYECKMX IIPEJICTABICHUA O CTPOCHUU €ro sapa Hu
AJIEKTPOHHOM 000JIOYKH, a TaKKe sIepHbIX peakuuil. Takas Teoperuueckas 6aza
MO3BOJISIET HA IPYrOM YPOBHE U3YUYUTh NEPHOJUUYECKUN 3aKOH U MEPUOJAHYECKYIO
cucreMy xumMuueckux syiemeHToB J[. M. MenneneeBa u emé pas3 OLICHUTH €ro
HAy4YHbIN NOJIBUT, HA HECKOJIBKO JECITHIIETUN ONIEPEIUBILIETO HAYYHYIO MBICTTb.
3aTeM wH3ydaeTcs CTPOCHHME BEIECTBA, OCHOBHBIE THIIBI XWMHYECKOW CBSI3H.
3HaHUS y4YallUXCAd «XUMUU B CTaTUKE» JIONOJHAIOTCS CBEICHUSIMH O
KOMILJIEKCHBIX ~COEIMHEHHUSX W JIUCIEpPCHBIX cucrtemax. JlormyHo nanee
paccMaTpUBAIOTCSI TaKM€ TOMOI€HHbIE CHCTEMbI, KaK pPAacTBOPbl U CHOCOOBI
BBIPAKEHUSI KOHLICHTPALIUX B HUX.
W3yyeHne OCHOB XHMMHUYECKOM TEPMOJIMHAMUKH, TOHSATUNA OO0 DHTAIBIUUA U
SHTPONMHM, 3aKOHOB ['ecca, TMO3BONAIOT Ha 0o0Jiee BBICOKOM YpPOBHE H3YUHUTh
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX pPEaKIU U (QU3HMKO-XUMUYECKUX
IIPOLIECCOB.
XHWMHYECKHE pEAKUMU B pacTBOpax pacCMaTpUBAIOTCS TakKe€  HAa HOBOM
TEOPETUYECKOM YPOBHE TOCJI€ BBEACHMS MOHSTHS O BOJOPOJHOM IIOKa3zarese u
U3Y4YEHUS! TMPOTOJIUTHUYECKOM TEOpUHM KHUCIOT U OcHOBaHUU. (O000matTcs
CBEJICHUSI O HEOPraHMYECKUX U OPraHWYECKHUX KHUCIOTaX M OCHOBAHHUSX B CBETE
MPOTOJIMTUYECKOW TEOPUU U TEOPHUH DJICKTPOIUTHUECKOW JAMCCOLMALIAU, & TaKKe
coJiell B CBETE TEOPUHU BJIEKTPOJUTUUECKOMN TUCCOLUALINU.
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OTtaenbHas riaaBa MOCBSLIEHA OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIM IpOLIECCaM, B
TOM YHCJI€ METOJAaM COCTABJICHHUsI YPABHEHUN M DJIEKTPOJIM3Y, KOTOPHIE BaXKHbI
JUIsL YCHEUIHOW CAa4yd WTOTOBOTO 3K3aMEHAa. bosbllloe BHUMaHUE B 3TOM IJaBe
YIEIEHO U XUMHUYECKMM HCTOYHMKAM TOKa, 0€3 KOTOPBIX CJIOXHO IPEACTaBUTH
COBPEMEHHOE OOIIECTBO.

XAMHSL HEMETAUIOB M METaUIOB, BAXKHEHIIWX IPEACTABUTENEH 3THUX KIIACCOB
BEUIECTB M HUX COEAMHEHUN H3ydaeTcs B CHUCTEME (COCTaB <> CTPOCHHE <>
CBOICTBAa <> IMPUMEHEHUE <> TIOJyYCHHE <> HAXOXKJIECHHE B IMPUPOJE) H
paccMaTpUBaeTCsd B E€OUHOM CBSI3M OPraHUYECKOW M HEOPTraHWYECKOM XUMUHU.
Takum o0pa3oM peanusyercss TiaBHAs HJes Kypca — EAMHCTBO J>XMBOTO U
HEXMBOTO MaTEPUAIHLHOTO MUPA, OMICHIBAEMOT0 OOIIUMHU 3aKOHAMU XUMHUH.
PackpeITh poiib XUMUYECKON HAYKH, KAK IPOU3BOAUTEIBHON CUJIBI COBPEMEHHOTO
oO1ecTBa Mo3BOJISET T1aBa 3aBepiaronias Kype 11 kmacca «Xumus u 001ecTBoy.

Oprannyeckas xumus. 10 kaace

TEMA 1. HAYAJIBHBIE TOHATUSIOPTAHUMYECKON XUMUHN
(13u)

IIpeamer opranuveckoit xumumn. Opranuveckue BemecTBa.Uto wu3ydaer
oprannueckas xumua. KpaTkmii o4epk pa3BUTHUS OpPraHMYECKOM XHWMHHU.
CpaBHEHHE HEOPraHMYECKMX W OpPraHMYecKux BemecTB. CrnocOOHOCTh aTOMOB
yIaepojia COEAUHATHCS B pa3IMYHbIE LENU. YTJIEBOAOPOAbl U UX MPOU3BOIHBIE.
[lonsATHE O 3amecTUTEE.
Teopusi crpoenusi opranuveckux coeguHeHud A. M. Bbyriaeposa. Ilonsitue
BaseHTHOCTH. PaboTel @. A. Kekyine. Ponb A. M. ByTiiepoBa B co31aHUM TEOPUH
CTPOEHHSI OPTaHUYECKUX COeTMHEHUN. E€ OCHOBHBIE TTOJIOKEHUS.
[TpuunrHBl MHOTOOOpA3HsI OPTraHMYECKUX COCAMHEHHI: 00pa3oBaHUE OJIMHAPHBIX,
JBOWHBIX M TPOMHBIX CBSI3€M MEXIy aromaMu yriepona. HM3omepus.
OMnupuyeckas, MOJEKyJIsipHas U CTPYKTypHass (OpPMYJbl OpraHUYECKUX
COCIMHEHUM.
Konuenuusi rud0puausannu arToMHbIX opouTaJieii. CTpoeHre atoma yriiepoga: S-
U p-opbutanu, TUNBl uX rudOpunuzanuu. OOpa3oBaHUE KOBAJECHTHBIX CBSI3EH.
DJIEKTPOHHAS U AJIEKTPOHHO-Tpaduueckasi GpopMyJsibl aTomMa yriaepoa.
Knaccupuxkanusas  opraHmvecKMx  COeAMHEHMUI. Knaccudukanus 1o
AJIIEMEHTHOMY COCTaBY: YIJIEBOJOPObI, rajJOreH-, a30T- U KUCIOPOACOAEpKAIlINe
OpraHUYeCKUE COECTUHEHHUS.
Knaccudukanusa 1o CTpPOEHHIO YIVIEPOJAHOIO CKEJeTa: AalUKIMYEeCKUue |
HUKINYECKUE (KapOOLMKINYECKUEe U TETEPOLMKINYECKUE) OpPTraHUYeCKUe
BEILECTBA.
Knaccudukainus yrieBomoposoB: TpeaeibHble (JIKaHbI H  ITUKIOAIKAHBI),
HETpeeTbHbIE (AKEHBI, aTKUHbI, aJTKaIUCHbI), APEHBI.
Knaccudukaiuys opraHudeckux COCIWHEHUNW IO HAIWYUI0 (PYHKIIMOHATHHBIX
rpynn  (TUIPOKCWIBbHAs, KapOOHWIbHAs, KapOOKCWJIbHAs, HUTPOTPYIIA,
amuHorpynma). Cruptel. Anpaerunbl. Kertonsl. KapOOHOBBIE — KHCIIOTHI.
Hurtpocoenunenusi. AMUHBL.
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IIpyHUMOBI HOMEHKJIATYPbl OpraHuYecKux coeauHenui. Ilonstne o
XUMUYEeCKO HoMmeHkiaType. HomeHknatrypa TpuBuanbHas (HMCTOpUYECKas)) U
paluroHAJIbHAS.

MexnayHapoiHass HOMEHKJIaTypa opranuueckux coeaunenuin — |UPAC.
[IpyHLMIBI COCTABIEHUS HA3BaHUS OPraHUYECKOTO COEAMHEHNS IO HOMEHKIIATYPE
IUPAC.

Knaccupukanusi peakumid B opranudeckoii xummuu. [lonarue o cyoctpare u
pearente. Knaccudukaruss peakiuii mo CTPYKTYpPHBIM H3MEHEHHUSM BEIECTBA!
NPUCOCTUHEHUS (B TOM YHCJIE MMOJIMMEPU3AINH, OTIICTUICHUS (DIIEMEHUPOBAHN),
3aMEIECHHS U U30MEpU3aliu.

[loHsiTME ©O TOMO- W IeTEPOJMTHYECKOM pa3pblBaX KOBAJICHTHOM  CBS3H,
ANIeKTpouIIax U HyKIeoduiax.

Knaccudukanuss peakumid 1Mo TUIY PEAaKIMOHHBIX YacTHIl: paguKajbHbIC,
ANEKTPOPUIIbHBIE U HYKJICO(DUITBHBIE.

Knaccuduxanusa peakiuii 1Mo M3MEHEHHUIO CTETEHEW OKUCICHUS: OKHCICHUS U
BOCCTAHOBJICHMUSI.

Knaccudukanumsa peakiuii 1Mo 4YacTHBIM NPHU3HAKAM: TaJOTCHUPOBAHHUE W
JIETaJIOTEHUPOBAHNE, TUAPUPOBAHUE W JACTUJIPUPOBAHWE, THApATALMM U
JeruapaTanuu, THAPOraIOr€HUPOBAHNUE U IETUIPOTAIOT€HUPOBAHUE.
JemoncTpanun.Koekuuss opraHndecKux BEUIECTB, MATEPUAIIOB U U3ACIUN U3
Hux.[llapoctepkHeBoie u 00béMHBIE Moxaenu (moxenu Crioapra—bpurieba)
TaHoNa W AWdTWIOBOro »dupa, OyraHa u u300yTaHa, MeTaHa, »STUJICHA
Y aleTuieHa. B3anMoieicTBUEHATPHS C 3TAHOJIOM; OTCYTCTBHE B3aUMOJICVCTBHUS C
JUATWIOBBIM  3dupoM.Monenbs  OTTalKMBaHHWS ~ THOPUIHBIX  OpOHTalIel
(IeMoHcTpalusl ¢ MOMOUIBI0 BO3AYIIHBIX IIApoB). JleMOHCTpanuoHHas Tadiauna
«Pa3nuuHble THOPUIIHBIE COCTOSHUS aToMa yriepoaa». OOpaslbl OpraHUuYECKUX
COCAMHEHUN  pPa3IMUYHBIX  KJIAcCOB.MoJenu  OpraHHYeCKUX  COCAUHEHUU
C pa3nUuHbIMU  (YHKIHUOHATBHBIMH Tpymnamu. ['opeHne MeraHa WM TPOIaH-
OyTaHOBOM cMecHM W3 Ta30BOM  3aXuranku.B3pelB cMmecm MeTaHa C

xJsiopoM.O6eciBeunBaHUEOPOMHOM BO/JIbI TWiIeHOM. Jlenonmmepu3sanus
nonuaTWiIeHa. [ lonydenue aTniieHa qeruaparanyen 3TaHoa.
JlaGopaTopHblii onbIT.M3roToBaeHne Mozeneil MoOJIEKyJl — MpeaCcTaBUTENEH

Pa3JIMYHBIX KJIACCOB OPTAHUYECKUX COECAUHECHUN.

IIpakTuyeckasi padboral.KauecTBEHHBIN aHAIN3 OPraHUYECKUX COCTMHEHUM.
KourpoabHasi padora 1mo Teme: «Hpaccudukaiusas v HOMeHKJIATypa
OPTraHUYECKUX COeTUHEHUID.

TEMA 2.IIPEJEJIBHBIE YI'JIEBOJOPOAbI (54)

AJIKaHbl. DJICKTPOHHOE€ W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl METaHa.
['oMosornueckui psii adlkaHOB WM WX H30oMepus. [I[pocTpaHCTBEHHOE CTpPOCHHE
MOJIEKYJT aIKaHOB (B TOM uucie u KoHpopMepsl). HomeHkaTypa ajakaHoB.
[IpoMbIlIUTIEHHBIE CTIOCOOBI TMOMYYEHHUS alKaHOB: KPEKUHT HEPTEMPOIyKTOB,
peakiusi aJKUIUPOBAHUS, TMOJYYECHHUE CHHTETHUYECKOro OCH3WHA, HarpeBaHUe
yraeposia B atmocepe Bogoponaa. JlabopaTtopHbie crmocoObl TOMYyUYESHHS aIKAHOB:
peakuust Bropiia, muponu3 coseil KapOOHOBBIX KHCJIOT CO IEI0YaMU, THAPOIIH3
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KapOua amfOMUHHUS.

dusnyeckre CBOWCTBA AJIKAHOB. B3auMHOE BIMSHUE aTOMOB B OPraHUYECKHUX
MoJiekynax. I1onoxuTenbHbl 1 OTpULATENBHBIN UHAYKTUBHBIE 3P QeKThl.[IporHo3
PEaKUMOHHOM CIIOCOOHOCTH QJIKaHOB. MeXaHu3M peakuuid paguKaabHOTO
3aMelleHns. Peaknuu  paguKambHOTO  3aMEILIEHHUs: TaJIOTCHUPOBAaHHE U
HuTpoBanue. Peakuuu neruapuposanus. Peaknun okucnenus. Jpyrue peakuuu ¢
paspylIeHHEM yIIIepoAHOM Lenu. [IpuMeHenne alkaHoB Ha OCHOBE CBOMCTB.
Hukioajakanbl. ['OMOJIOTHYECKHMU pAX W CTPOEHUE IUMKIOAKIAHOB. Nx
HOMEHKJaTypa u u3oMmepus. IloHATHE O TPOCTPAHCTBEHHOW W30MEPHHU.
Kondopmeps! mukiorekcana.

CriocoObl MOJTy4YeHHUs] IUKIOATKAHOB: peKTU(dUKamms HePTH, KaTaTUTHUYECKOE
JNEruApPUPOBAHUE aPEHOB, BHYTPUMOJIEPYIIsIpHas peakuus Bropua.

duznyeckne U XMMUYECKUE CBOWCTBA LUKIOAKAHOB (PEaKLMH MPUCOECIUHEHUS U
3ameneHus ). [ IpumeHeHre HUKII0aKaHoB.

HMemoncTpanuun.lllapocrepkHEBBIE MOIEIN MOJIEKYJI AIKAHOB JUISl WILTIOCTPALAN
cBoOOnHOrO BpamieHus BOKpyr cBs3u C—C, a Takke 3aclOHEHHON
Y 3aTOPMOKEHHOM KOoH(popmauuii 3TaHa. [lomyueHue meraHa u3 anerara HaTpus
U TUApOKcHaa HaTpus. ['opeHue MeraHa, MponaH-OyTaHOBOW cMecH, mapaduHa
B yCIOBUSIX M30BITKA M HEJOCTaTKa Kuciopoaa.B3pslB cmecu MeraHa c
B0O31yXoM.OTHOILIEHUE MeTaHa, MpOINaH-OyTaHOBOM cMecH, OeH3WHAaK OpOMHOMN
BoJie U pactBopy KMnOa.

JlabopatopHble onbIThl. M3roToBienne napa@uHUpOBAHHON OymMaru, UCIbITAHHUE
e€ CBOICTB (OTHOIIEHHE K BOAE U kUpY). OOHapyKEeHUE BOJbI, Ca’KH, YTIEKUCIOTO
raza B IpOJyKTaX TOPEHUS CBEUHU.

TEMA 3. HEIPEJAEJBbHBIE YT'JIEBOJAOPO/bI (13 4)
AJIKeHBI.DJICKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATHJICHA.
['omomornueckuii  pax W HU30MEpUsl  aJNKeHOB  (YIJIEPOJHOIO  CKEJeTa,
rEOMETPUYECKAsT WIM  YUC-MPAHC-U30MEPHUs], TIOJIOKEHUsT JBOMHOM  CBS3H,
MexkiaccoBasi). HomeHknaTypa ajkeHoB.

[TpoMbliIeHHbIE CTIOCOOBI MOJIYyUYE€HHUS AJKEHOB: KPEKMHI aJIKaHOB, BXOISIIUX B
cocTaB HE(pTH U TMOMYTHOTO HE(PTSHOTO rasa, IErHJIPUPOBAHUE MpPEIEIbHBIX
YIJIEBOIOPOJIOB.

JlaGopatopHble crOCOOBI MMOJIyYEHHsI QJIKEHOB: pEaKLUUU 3IMMUHUPOBAHUS
(meranoreHupoBaHHe),  Jeruaparanus  COMPTOB U JIETAJOr€HUPOBAHME
JUTAJOTCHAJIKAHOB, a TAaKK€ JETUIPOTATION€HUPOBAHUE TAIOTE€HONPOU3BOIHBIX
IpEeAENbHBIX yriieBoaopoaos. [Ipasumno 3aiinesa.

Pu3NYeCKUe CBOMCTBA aJIKEHOB.

B3auMHoe BiIMsHUE aTOMOB B OPraHMUYECKUX MOJIeKyJiax. Me3omepHbiid 3(hPexT.
[IporHo3  peakMOHHOM  CHOCOOHOCTH  aJIKeHOB.  MexaHu3M  peakiui
AIIEKTPOPHIBHOTO MPUCOETUHEHUSI.

Peakium npuCcOeIUHEHUS  AJKEHOB: TaJIOT€HHPOBAHUE, TUIPUPOBAHUE,
I'MIPOTAJIOTEHUPOBAHuUE, THApaTanus, nonumepusanus. [Ipasnino MapkoBHUKOBA.
Peakuun oxwucienuss ankeHoB KMnO, (peakuuss Barmepa) B BoaHOW U
CEpHOKHCIOM cpene.l[puMeHeHne alkeHOB Ha OCHOBE CBOMCTB.
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BbicokomouiekyJisipablecoenHeHus1. CTpOEHNE TIOJIMMEPOB: MOHOMED, MTOJIUMED,
AJIEMEHTAPHOE 3BEHO, CTENEHD MMOJUMEPU3ALUU.

Jlunelinpie, pa3BeTBIEHHBIC U ceTUaThie (CIIUTHIE) oJuMephl. CTepeoperyssipHbie
Y HECTEPEOPETYIISIPHBIE TTOJTUMEPBHI.

OTHOLIEHNE TOJUMEPOB K HAarpeBaHHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC
MTOJIUMEPBHI.

[Tonumepsl Ha OCHOBE ATUIEHOBBIX YTJIEBOJIOPOJIOB U 1754
MPOU3BOIHBIX: TOJUATUIICH, TOJUIIPOIUIICH, MOJIUTETPAPTOPITUICH

Y TTOJIMBUHWIXJIOPHUI.

Aaxkaguenbl.Knaccupukanys AUEHOBBIX — YIJIEBOAOPOJOB:  HM30JUPOBAHHBIE,
KYMYJIMPOBAHHBIE U CONPSIKEHHBIC.

HomeHnknmatypa © uW30Mepusi JUEHOBBIX YIJIEBOJAOPOJIOB  (MEXKIIAccoBasd,
YIJIEPOIHOTO CKEJIETa, B3aUMHOIO MOJI0KEHNS KPATHBIX CBSI3€H, TEOMETPUYECKas ).
CrtpoeHune COnpsKEHHBIX aJIKaIHUEHOB.

Crnioco6ml IIOJIyYEHUS aJIKaIMECHOB: NEruAPUPOBAHUE AJIKAHOB,
peakuus JleOenena, OeruaporaJoreHupOBaHUE AUTaIOr€HAIKaHOB.

@usnyecKkue CBOMCTBA JHUEHOBBIX YIVIEBOAOPOAOB. XUMHUYECKHE CBOWCTBA
JVEHOBBIX  YIJIEBOJOPOJIOB:  pPEAKUMM  NPUCOCIMHEHUSA, OKHUCIECHUS U
NOJIMMEPU3AIMM — U OCOOEHHOCTH MX mpoTekaHus. HaxoxxneHue B mpupozae u
IIPUMEHEHUE alKaaIueHOB. TepreHsl.

OnacroMepbl. HarypanpHbI KaydyK, Kak IPOAYKT ITOJIMMEPHU3ALMU H30IPEHA.
Cunrernueckne kayuyku: OyragueHoBbli kayuyk (CBK), nuBUHUIOBBIN,
M30IPEHOBBIN, XJIOPOIPEHOBBIN, OyTaMeH-CTUPOJIbHBIN. Bynkanuzamus
Kay4yKOB: pE3UHBI U S00OHMT.

AJIKMHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI AllCTUIICHA.
['oMonoruveckuii psa U U30Mepus AJIKUHOB (YIJIEpOIHOTO CKEJETa, MOJIOXKEHUS
TPOITHOM CBA3M, MEXKKJ1accoBasi). HoMeHKaTypa ajJKuHOB.

Crioco0bl oJTyyeHus! aIKMHOB: MUPOJIM3 METaHa (B TOM YHUCIE U OKHCIUTEIIbHBIH
OUPOJIU3 TPUPOJHOTO Trasza), KapOUIHBIA METOH, JETUIPOTaJoreHUpPOBaHUE
JUTAJIOTCHAJIKAHOB, B3aMMOJEWCTBUE COJIEH AaUETUJICHOBBIX YIJIEBOJOPOJIOB
(ameTHIICHNUI0B) C rajoreHaIKaHaMH.

Pu3nyecKkrue CBOMCTBA AalETWIEHOBBIX YIJIE€BOJAOPOA0B.XMMHUYECKUE CBOWCTBA.
Peakunn IIPUCOECANHEHNUS (ruapupoBaHue, raJOreHUpPOBAHUE,
TUAPOTAIOTEHUPOBAHUE, TUApATalMs, TpUMEpH3auus aneTuwieHa). Peakius
KyuepoBa n npaBwiio DnbrekoBa. KucioTHeie CBOMCTBA AIIKUHOB. ALIETHIICHUBI.
Oxkucnenune ankuHoB: pactBopoM KMnO, u ropenue.

OOsiacT TIpUMEHEHUsl aleTUIeHa Ha OCHOBE ero cBOMCTB.  Ilpumenenue
rOMOJIOTOB aneTuieHa. [lonrumepsl Ha OCHOBE alleTuiIeHa. BUHMIaeTuiIeH.
JMemoncTpanun.O0bEMHBIE MOJIEIH YuUC-, MPAHC-U30MEPOB aJIKeHOB. [lonmyueHue
ATWIEHA M3 ATAHOJIA M JOKA3aTeJIbCTBO €ro HENPEAEIbHOIO0 CTPOECHMS (peakiuu
¢ OpoMHO#1 Bogoit u pactBopom KMNQ,). OGeciBeYrBaHKE STHIEHOM OpPOMHOI
BOJBI " pacTBopa IIepMaHraHara Kayms.l 'openne
ATWICHA. B3aMOIEICTBUCAIKAHOB M QJIKEHOBC KOHIIEHTPUPOBAHHOW CEPHOM
KUCJIOTOM.Moaenu MOJIEKys ajJKaaueHOB ¢ U30JUPOBAHHBIMU, KyMYJIUPOBAHHBIMU
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U CONPSKEHHBIMUA  JABOMHBIMU  CBa3siMH.  Koarynsiuuss  MJIEYHOTO  COKa
Kay4yKOHOCOB (MoJioyasi, OyBaHurMKa win ¢ukyca). [Jenonumepusaius kayuyka
U JI0Ka3aTeIbCTBO HAJTUYMS JIBOMHBIX CBsI3el B MOJIEKYJaX MOHOMEPOB (peaKIuu
c 6poMHO# BOJI0#1 U pacTBopoM KMNO4).O3nakoMiieHue ¢ kosuiekiueit «Kayayku
u pesunbl». llomydenue arerwieHa u3 kKapOuja kaublus.OObEMHBIE MOJAEIU
ankuHoB.B3auMoieicTBue areTuiIeHa C OpoMHOM
BOJI0M. B3aumMoeiictBueanerrieHa ¢ pactsopom KMnO,4.I'openue aneruieHa.
JlaGopaTopHblie onbITbl. O3HAKOMIIEHHE C KOJUICKIIMEH MOJMMEPHBIX 00pa3iioB
IJIaCTMAcC M BOJIOKOH.

IIpakTnueckas padora 2.IlomyueHne mMeTaHa W OTWIEHA U MCCIEAOBAaHUE HX
CBONCTB.

TEMA 4 APOMATHYECKHUEYTJIEBOJOPO/BbI (74)

Apensbl.llepBrie cBeaeHns 00 apoMaTHUeCKUX coequHeHUsAX. CTpOoeHHE MOJIEKYIIbI
OeH30J1a: eIMHasl 7-AJIEKTPOHHASI CUCTEMA, WU apOMAaTUYECKUM CEKCTET.
['omonornueckuii psia. M3oMepuss B3aUMHOIO pAaCMOJIOKEHUS 3aMECTUTENEH B
0eH30;1bHOM KoJble. HomenknaTypa apeHoB. Kcunoss.

[IpomblliIeHHBIE CITOCOOBI MOIYYeHUs] OEH30J1a U €ro TOMOJIOTOB: apOMaTU3allHs
QJIKAHOB U IIUKJIOAJIKAHOB, TPUMEPHU3aLMA alleTUJIeHa (peakius 3eIMHCKOrO).
JlaGopatopHble cOCOOBI MOJIyYEHUsI apEHOB: AJKWJIMPOBaHUE OCH301a, MUPOITU3
COJIEM apOMATHYECKUX KHUCIIOT.

®duznyeckre cBoMcTBa apeHoB.IIporHO3 peakunOHHOW CIIOCOOHOCTH ApPEHOB.
Peakiuu 37eKTpoPMIBHOTO 3aMEIIEHHUS M WX MEXaHU3M: TaJlOTeHHpPOBaHUE,
ankunupoBanue (peakuus Opuaens—~Kpadrca), HUTpoBaHUE, CYIbPUPOBAHKE.
Peakuun mnpucOeMHEHUS: TUAPUPOBAHHWE, paAIUWKAIbHOE TallOr€HUPOBAHUE.
Peakuun okucneHusl.

Tomyon, xak romoyor Oenzona. (OcCOOEHHOCTH XWMHYECKHX  CBOWCTB
ankuia6en3om0B. OpuEHTaHThI TIEPBOTO W BTOPOro poja. B3anmuoe BiusiHHE
aTOMOB B MOJICKYJIaxX aJIKUJIOCH30JI0B Ha MPUMEpE PEaKIuU 3aMeleHus. Peakimu
okucyieHusd.l [pumeHeHrne apeHoOB Ha OCHOBE UX CBOMCTB.
HMemoncTpanuu.lIlapocrepxHeBbie U 00bEMHBIE MoAenH O€H30Jla U €ro
roMosoroB. PacTBopeHue B O€H30J1€ pa3InyHbIX OPraHUYECKUX U HEOPraHUYECKHUX
BELECTB (Hampumep, cepbl, nojaa). O3HakomileHHEe ¢ (PU3NYECKHUMH CBOMCTBAMU
OeH3ona (pacTBOPUMOCTh B BOJAE, IUIOTHOCTb, TEMIEpaTypa IJIaBICHUS —
BBIJICP’)KMBAHKME 3allassHHOM aMImyjbl ¢ O€H300M B OaHe co JiboM). ['opeHue
OcH3071a Ha CTEKISIHHOM mamouke. OTHomeHWe OcH30Ja K OpOMHON BOC
u pactBopy KMnOs. HurtpoBanume Oenzona. OTHOIIEHHE TOJIyoJia K BOJIE.
PactBopeHue B TOJIyoJi€ Pa3IMYHBIXOPTAaHUYECKUX M HEOPraHWYECKHX BEIIECTB
(manpumep, cepsl, uoma). OOeciBeunBaHWE TOIyolaoM pactBopa KMnO4
1 OpOMHO#1 BOJIBI.

KonTpoabnasa pabora 2no Ttemam «lIpenenbHble  YrI€BOIOPOJIBI»,
«HenpenenbHbie YrieBOAOPOIbD, «APEHBI»

TEMA 5. IPUPOAHBIE NICTOYHUKHU YTJIEBOJIOPOIOB (5 u)
IIpupoanslii rasu nomyTHblii HedTaHOM ra3.llpuponHbli ra3 m €ro cocras.
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[TpoMbInIIeHHOE UCTIOIB30BAaHUE U MTEpepadbOoTKa MPUPOIHOTO Taza.

[TonyTHble HETSHBIE Ta3bl U UX NepepadoTka. Opakuuu MONyTHOrO HEPTIHOTO
rasa: ra3oBblil O€H3UH, IponaH-OyTaHOBask CMECh U CYXOH Ta3.

Hedr1s. HedTh, Kak TpUPOIHBIH HMCTOYHHUK YTIEBOJOPOJOB, €€ COCTaB U
(uznyeckue CBOMCTRA.

VYrneBogopoasl Kak MpeaMeT MEXIYyHApOJIHOTO COTPYAHMUYECTBA M BaXKHEHIIas
oTpaciib 5JKOHOMUKH Poccun.

[Tpomebinnennas nepepadotka HedTu. PexTudukanus (PppakiroHHas MeperoHka).
@Opakuun HepTH: OCH3UHOBAS, JUTPOUHOBAs, KEPOCHHOBAs, Ta30iliib, Ma3yT.
ConsapoBsie macna. Baszenun. [lapadpun. I'ynpon. KpekuHr HedTenpoayKTOB:

TEPMUYECKUN, KATATUTUYECKUH,  TUAPOKPEKUHT. Pudopmunr. Huxnmuzanus.
Apomatuzanus. JleToHanMoOHHas CTOMKOCTh OeH3nHa. OKTaHOBOE YHCIIO.
Kamennblit yroJib. IIpombinieHHas nepepadorTka KaMEHHOI'0

yras.HaxoxneHne B MpUpOJE W COCTaB YIJICH: KaMEHHBIA YTroJib, aHTPAITUT,
OypBlii yTroJb.

KokcoBanue 1 ero mpoJyKThl: KOKC, KAMEHHOYTOJIbHAs CMOJia, HaJICMOJIbHAs BOJIa,
KOKCOBBbIY Ta3. ['azuduxanus yrius. BoasHoit ra3. Katanutudeckoe ruipupoBaHue
yTJISL.

TEMA 6. THAPOKCHJICOAEPKAIIIUME OPTAHUYECKHUE BEIIECTBA
(114)

CruprsLlloratue o cnuprax, wuCTOpUs UX U3ydeHHs. DyHKIHOHAIBHAS
TUAPOKCUIIbHAS TPYTIIIA.

Knaccudukanusa cnupToB: MO TUIY YIVIEBOJOPOJHOTO paaukaia (IpeAesibHbIE,
HEIpeIeNIbHbIE, apOMAaTUYECKUE), IO YHUCITY TUJIPOKCUIBHBIX TPYNI B MOJEKYJE
(0OMHO- W MHOTOaTOMHBIE), MO THUIy YIJIEPOJHOTO aToMa, CBA3aHHOIO C
T'UJIPOKCUIIHOM Irpynnoi (IepBUYHbIE, BTOPUYHBIE, TPETUUHBIE).

DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ CIUPTOB.I OMOJIOrnuecKuit
P TpeAeNbHBIX  OAHOATOMHBIX  cnupToB.  M3omepus  (monoxxeHus
(YHKIIMOHAJIBHOW  TPYIIIHI, YIJIEPOJAHOIO  CKelleTa, MEXKJIaccoBas) U
HOMEHKJIaTypa aJIKaHOJIOB.

OOmme crnocoObl MOJMYYEHHs] alKaHOJIOB: THApaTalys ajJKEeHOB, TUIPOJIN3
rajJOreHajKaHOB, BOCCTAHOBJEHME KapOOHWIBHBIX coearHeHud. CrocoObl
MTOJTYYEHHSI HEKOTOPBIX AJIKAHOJIOB: METUJIOBOTO CIIMPTAa — PEaKUUENd MIET0YHOIO
TUAPOIM3a XJIOPMETaHA W W3 CHUHTE3-Ta3a; STUJIOBOTO CIHPTa — CIHPTOBBIM
OpO’KEHHEM TJIIOKO3bl M THApaTaluel 3TUIIEHA; IpoIaHoia-1— BOCCTaHOBIEHUEM
IPOMUOHOBOTO  allbAeTHa;  IPOIMaHoJia-2 — TUAPUPOBAHMEM  aleToHa U
TUJIpaTaluen MponuiIcHa.

du3nveckue CBOWCTBA CIUPTOB. BomopoaHass cBa3b.IIporHo3 peakuuoHHOM
CHOCOOHOCTH TpPEAENBHBIX OJHOATOMHBIX CHUPTOB M €ro MOATBEPXKACHHUE IPH
PAaCCMOTPEHUH XUMHUYECKUX CBOMCTBCIIMPTOB: KHUCJIOTHBIE CBOWCTBA, PEAKLUU
HYKJICOQUIBHOTO 3aMEUICHHs] C TajJOr€HOBOJOPOJAaMH, MEXKMOJIEKYJsIpHAas |
BHYTPUMOJIEKYJISIpHAsl Jeruaparanus (IoJydyeHUEe MPOCTHIX 3(PUPOB U AIKEHOB),
peaxkuu 1eruIpUpOBaHusl, OKUCIECHUS U dTEpUPUKAIIH.
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Huszmme wu Bbiciive (kUpHbIE) COUPTHL.CUHTETUYECKHME MOIOIIME CpPEeICcTBa
(CMC).O0nacT mpUMEHEHUsI METaHOJIa Ha OCHOBE €ro CBOMCTB. TOKCHYHOCTH
MeraHosna. OO0lacTh NMPUMEHEHMs] ATHUJIOBOTO CIUpPTa Ha OCHOBE €ro CBOMCTB.
AJKOTOJIM3M KaK COIMAIbHOE SIBJICHHUE U €ro MPOHUIaKTHKA.

MHoroaroMHbie CHUPTbI. ATOMHOCTh CHHUPTOB. [JIMKOIM W TJIMLEPUHBL.
N3oMepusi, HOMEHKIIATypa U MOJIy4YeHHEe MHOTOATOMHBIX cUPTOB. OCOOEHHOCTH
XUMUYECKUX CBOWCTB MHOIOATOMHBIX CHUPTOB. KadecTBeHHass peakuus Ha
MHOT'OaTOMHBIE CITUPTHI.

OTUJIEHTIIMKOIb U TJIUMUEPUH, KAaK MPEACTABUTENM MHOTOATOMHBIX CIUPTOB. MX
IPUMEHEHUE.

®enoabl. CoctaB U CTpOCHHE  MOJEKydbl  ¢eHona.  ATOMHOCTh
¢denonoB.I"'omonoruueckuii psij, ©30Mepus 1 HOMEHKIIaTypa (EeHOJIOB.

Crioco6b1 onyueHust peHoa: U3 KaMEHHOYTOJIbHON CMOJIBI, KyMOJIBHBIHN CIIOCO0,
13 raJIor€HapeHOB U METOAOM IIEJIOYHOTO T1aBa.

®dusnueckne cpoiicTBa (EHOIIOB. XUMHUECKHE CBOMCTBA (DEeHOJIA: KHUCIOTHBIE
CBOMCTBA, OKUCJICHHUE, PEaKLUU AIEKTPOPUIBHOIO 3aMelleHus (TaJoreHupoBaHue,
HUTPOBAHUE ), MOJUKOHACHCALIUS.

KauecTBeHHble peakuuu Ha (eHOJ: ¢ OpOMHON BOAOW M PAcTBOPOM XJIOpHJA
xene3a(lll). [lpumenenue GpeHonoB.

HMemoncTpanuun.lllapocrepxHeBbIEMOIETN MOJIEKYJI OJIHOATOMHBIX
Y MHOTOAaTOMHBIX crnHUpTOB. Du3nyeckne CBOICTBAa 3TaHO’Na, MpomaHoia-1,
OyraHona-1.B3aumonelictBue  Hatpus ~ co cnupTtoM.B3ammopeiicTBuecnupTa
C paCTBOPOM JUXpomMaTra Kainusg B cepHOM kuciore.llomydenne CcioxHOTO
s¢upa.llomyuyenne stunena u3 staHosa. CpaBHEHHE peaKLMi TOPEHUs 3TUIIOBOTO
Y IPONUIOBOro  couptoB.OOHApYKEHHE OSTUJIOBOTO CHUPTA B Pa3IMYHBIX
IPOAYKTaX C MOMOIIbI HonohopMHONM MpoObl. B3aumoneicTBue TriMiliepUHA
co ceexxeocaxaeHHbiM CU(OH),. Pacmno3HaBaHMEBOJIHBIX PACTBOPOBIIIMIIEPUHA
¥ 3TaHoJa.OTHOIIEHHE ASTWICHIVIMKOJIS W TJIMLEPUHA K BOAE U OPraHUYECKUM
pactBoputelsiM. PactBopuMocTh (eHONa B BOJE NMPH OOBIYHOW M TOBBIIMICHHOM
temneparypax.BeitecHenue  ¢enonma w3 QeHonsATa  HATpUS  YrOJbHOMU
kucnoToi.KauecTBenHsie peakimu Ha (eHos: obOecuBeurBaHUE OPOMHOM BOJIBI
u ¢ pactBopoMm FeCls. O6ecuBeunBanue dhenosna pactBopoMKMnOs,.
IIpakTuyeckas padora Ne3. VccnenoBanvue CBOWCTB CIIUPTOB.

Konrpoasnasi padora 3no teme «CnupThl U PEHOIIBI.

TEMA 7. AJIBJAETW/bI U KETOHBI (7 1)

AJabaernbl. AnbAeruibl Kak KapOOHUIIbHBIE OpraHndyeckue coenuHenus. Cocra
UX MOJIEKYJl M DJIEKTPOHHOE cTpoeHue.l'omomornuecknii  psin, H30MeEpus
Y HOMEHKJIaTypa ajibJeTU/I0B.

CrnocoObl  MOJTY4YEHUs: OKHUCJICHUE COOTBETCTBYIOUIMX CHUPTOB, OKHUCIICHHE
yriaeBoopoaoB (Bakep-mporuecc), rugparanus ajikdHOB, MHUPOJU3 KapOOHOBBIX
KHCJIOT WX UX COJIEH, IEJOYHON THIPOJIN3 TUTAIOr€HAIKAHOB.

dusnyeckre CBOMCTBA almbAeTHA0B. [IpOrHO3 pPEaKIMOHHOW CHOCOOHOCTH
aJbIeTUA0B. XMMUYECKHE CBOMCTBA: PEAKUMU NPHUCOECAUHEHUS (LIMaHOBOJIOPOAA,
ruaApocyabduTa HaTpus, peakThBa [ puHBSpa, THAPUPOBAHUE), PEAKITUU
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OKHUCJCHHUS (CepeOpsHOro 3epKajia W komriuiekcamu  meau(ll)), peaknuu
KOHJCHCAUUU(aJIbJOJIbHAsl M KPOTOHOBAsl, C  a30TUCTBIMU  OCHOBaHUSIMHU
Y TIOJIMKOHIEHCAIMH ), PEAKIIMH 3aMEILEHUS 10 OL-yTJIEPOJIHOMY aTOMY.

Keronbl. KeroHpl kak KapOOHWJIBHBIE coeIUHEHHS.OCOOEHHOCTH COCTaBa M
AIIEKTPOHHOTO CTPOECHUS UX MOJIEKYII.

["omonornyeckuit psiji, U30MEpUsi U HOMEHKIIaTypa KeTOHOB. CriocOOBI MOTydYeHHUS
KETOHOB.

duszuueckue cBoicTBa KeTOHOB. [IpOrHo3 peakmonHoi crmiocoOHOCTH KETOHOB.
XHAMHMYECKHE  CBOMCTBA: peakuuu  NpUCOeOUHEHHs  (LIMaHOBOAOPOJA,
rupocyibdura HaTpus, peakTuBa ['puHBSApa, THAPUPOBAHUE), pPEAKUUU
OKHCJICHMS, PEAKIIMH 3aMELIEHUS 10 0-YTIIEPOTHOMY aTOMYy.
Hemoncrpanuu.lllapocrepxxueBsie u Ctroapra—Dbpurieda Moienu aabAeruaoB.

Oxucnenue OeH3asbaeruaa KHUCIIOPOIOM Bozayxa.llonyuenue
dbenonpopMaIbAETUIHOTO OJIUMEPA.
JlaGopaTopHbie onbIThbl.Il0TydyeHHE YKCYCHOTO anbAEruaa OKHUCICHUEM

sTaHoJa.O3HaKOMIIEHHE C (DU3UNYECKUMH CBOMCTBAMHU AJIbJIETUIOB (alleTalbIeI11a
¥ BOJHOTO pactBopa (opManbiaeruaa). Peakiusa «cepedpsiHoro 3epkana».Peakius
¢ ruapokcuaom meau(ll) mpu HarpeBanuu.OTHOIIEHHE alleTOHA K BOJE. ALIETOH
KaK OpraHUYECKUN paCTBOPUTEIIb.

IIpakTuueckasi padora 4. lccnenoBanue CBONCTB albJETrUI0B U KETOHOB.
TEMA 8. KAPBOHOBBIE KUCJIOTBI U UX TPOU3BO/IHBIE (134)
Kapo6onoBbie kucjaorbl. [lonsitne o kapOOHOBBIX KucioTax. Kiaccudukarms
KapOOHOBBIX KHUCIIOT: TIO TPUPOJIC YIJIEBOJOPOAHOTO pajvKalia, IO YHCIY
KapOOKCWJIBHBIX  Tpymm. ODJIEKTPOHHOE U  MPOCTPAHCTBEHHOE  CTPOCHUE
KapOOKCUIIBbHOM rpytinbl. KapOOHOBBIE KUCIOTHI B IPUPOJIE.

['oMonoruveckuit  psii  MPEeiabHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCIOT.
N30Mepust 1 HOMEHKIIATypa.

[TomydyeHnne KapOOHOBBIX KHCJIOT OKHCIECHHUEM aJKaHOB, AJKEHOB, MEPBUYHBIX
CIIUPTOB U aJIbJETUI0B, a TAKKE TUAPOIU30M (TPUTATIOTCHAIKAHOB, HUTPUJIOB).
[TonmyyeHne MypaBbUHOM KHUCIOTHI B3aMMOJCWCTBUEM THAPOKCUIA HATpUS C
okcusioM yriaeposaa (II), ykcycHolt — KapOOHUIMPOBAHUEM METUIJIOBOTO CIIUPTA U
OpOKEHHUEM ITaHOJIa, TPOMTMOHOBON — KapOOHUJIMPOBAHUEM ITHIICHA.
du3znyecKue CBOMCTBa KapOOHOBBIX KHUCJIOT, OOYCIJIOBJICHHbIC MOJSPHBIMU
MaccaMu U BOJOPOJHBIMH CBSI3IMU.IIPOTrHO3 XMMUYECKUX CBOMCTB KapOOHOBBIX
kucioT. OOmue cBoiicTBa Kucnot.Peakiiuu 1o yriieBOJOPOJHOMY paJiUKaly.
OOpazoBaHue (PYHKIIMOHAIBHBIX TMPOU3BOJAHBIX. Peakuust sTepudukaiuu.
OO0pa3zoBaHuE TAIOTEHAHTUAPHUIOB, AaHTUAPUIIOB, AMHUIOB, HUTPHUJIOB.

MypaBbrHasi W  yKCYCHasl KHUCJIOTBhI, KakK MPEICTABUTEIN  MPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOTHIIlambMUTHHOBAS W cTeaprUHOBAsT KUCIIOTHI,
KaK MpPEICTAaBUTEIN BBICIINX MpEeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT.AKPUJIOBAsi U METAKPHJIOBAsi KUCJIOTHI, KaK MIPEACTABUTENN HEMPEACIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT.OJIEMHOBAs, JTMHOJICBAsI U JIMHOJICHOBAs, KaK
MPEJACTABUTEIIMBBICIINX HEMPEACIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ben3zoiinast 1 canuiuioBas, KaKIpeCTaBUTEN apOMaTHIECKUXKapOOHOBBIX
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KHUCTIOT.JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTBI Ha npumMepe
niaBesneBoil. [ [pumenenrie u 3HaueHre KapOOHOBBIX KUCIOT.

Coun kap06oHOBBIX KucJ0T. MbLia. [lonyuenue coseil kKapOOHOBBIX KHUCIOT Ha
OCHOBE OOIIMX CBOWCTB KHUCIOT: B3aMMOJICHCTBUEM C aKTUBHBIMU METaJlJIaMH,
OCHOBHBIMU OKCHUJAMHU, OCHOBAaHUSMH WA COJISIMH. [lonyyenue conei
KapOOHOBBIX KHUCIJIOT IIEIOYHBIM THAPOIM30OM CIOXKHBIX A(GUPOB. XHUMHYECKUE
CBOMCTBa coJiell KapOOHOBBIX KHUCJIOT: THPOJIU3 MO KaTUOHY, PEaKLUU MOHHOTO
oOMeHa, MUPOJN3, AJNEKTPOJIU3 BOAHBIX PAcTBOPOB. Mbuta. JKECTKOCTH BOIBI H
crocoOwI €€ ycTpanenus. [[pumenenne comneit KapOOHOBBIX KHCIIOT.

Caoxubie 3¢upbl. CTpoeHHE MOJEKYJ, HOMEHKJIaTypa U HU30MEPHUS CIOXKHBIX
apupoB. Ux ¢Pusuueckue cporictBa. CrocoObl TMONYYEHHUS CIOXKHBIX 3PHPOB:
peakiusi 3TepudUKALNM, B3aUMOACHCTBHE CIUPTOB C AaHTUAPUIAMHU WIH
TAIOTCHAHTHIPUAAMUA  KUCJIOT peakluued TMOJMKOHJCHCAIMM Ha TpUMeEpe
MOJIyYeHHS TOMATUIICHTEpedTanara. XUMUUYECKUE CBOMCTBA CIIOXKHBIX 3()UPOB:
r'UJIpoan3 U ropenue.lIpuMenenue cioxHbIX 3pUpPOB.

Bocku u :xxupbl. Bocku, ux ctpoeHue, CBOMCTBa U KilacCU(UKALUA: PACTUTEIbHbIE
U JKUBOTHBIE. buosornyeckas pojib., UX CTPOEHHE M CBOMCTBA: OMBUICHUE,
THAPUPOBAHUE PACTUTENBHBIX KHUPOB. buosoruueckass poiib KUPOB. 3aMeHa
KUPOB B TEXHUKE HEIMUIIEBBIM CHIPHEM.

HNemoncrpanuu. [Hapocrep:xueBbie 1 CTroapTa—Dbpuriieda Mojenu anbIeruios.

Oxucnenue OeH3aIbAeruaa KHCIIOPOJIOM Bo3nyxa.llomyuenne
(denonpopMaIbAETUAHOTO noaumepa.lllapocrep:kHeBbIEMOENH MOJIEKYI
KapOOHOBBIX kucnoT. Tabnuna «Knaccudpukanms KapOOHOBBIX

KuciIoT». Du3ndeckue CBOMCTBa ATaHOJA, MporaHoja-1, Oyranomna-1.llonydenue
yKcyHOoM30ammioBoro 3¢upa. Kosmekuus opraHnyeckux KHCIOT.OTHOIIEHHE
MpeeIbHBIX U HEMPEeIeTbHBIX KUCIOT K OPOMHOI BOJIe U pacTBOPY MepMaHTraHaTa
kaius. [lomydyenue mpuia u3 xxupa.CpaBHEHHE MOIOIIMX CBOWCTB X035 HCTBEHHOTO
Mbi1a 1 CMC B xéctkoit Boge. Komtekius cnoxHbix 3¢upos. [lapocrepxHeBbie
MOJIENIA MOJIEKYJI CJIOXKHBIX S()UPOB U H30OMEPHBIX UM KapOOHOBBIX KHUCIIOT.
[TonyyeHne mTPHUATHO MAXHYIIETO CJOXKHOTO d(upa.OTHOIIEHHE CIMBOYHOTO,
MOJICOJTHEYHOT0, MAIIMHHOTO Macell U MaprapuHa K BOJHBIM pacTBOpaMm Opoma
u KMnQs;.

JlabopaTtopHblie onbIThbl.O3HAKOMIICHHE C (PU3UYECKUMHU CBOMCTBAMH HEKOTOPBIX
MPEAEIbHBIX OAHOOCHOBHBIX KHCIJIOT: MYpPaBbHUHOM, YKCYCHOW, MAacCISHOW.
OTHOLIIEHUE pa3IMYHBIX KHUCJIOT K Boje.B3ammopelcTBrue pacTBOpa YKCYCHOM
kucnotel: ¢ metauiom (Mg wmm Zn); okcuaom metamta (CuO);ruapoxcuaom
metaia (Cu(OH), wm Fe(OH)s), compro, (Na,CO; wm pacTtBopoM MbLIa).
O3zHakomiieHHe ¢ 0o0paslamMu CIHOXKHBIX 3QupoB. OTHOLIEHUE CIOXKHBIX 3(PUPOB
K BOJIC M OpPraHMYECKUM BellecTBaM (KpacutelsiMm).BreiBeneHre >KUPHOTO TMsTHA
C TIOMOIIBIO CIIOKHOTO 3(upa. PacTBOPUMOCTh KUPOB B BOJAEC WU OPTaHUUYECKHUX
PacCTBOPUTEIISX.

IpakTnueckass padora 5.McciemoBanue CBOWCTB KapOOHOBBIX KHCIOT M HX
MPOU3BO/IHBIX.

Koutpoabnasi padora 4 mo temam «AJNBIETHABl U KETOHBI», «KapOoHOBBIE
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KHUCJIOTHI U UX TIPOU3BOJIHBIEY.
TEMA 9. YI'JIEBO/bI (10 u)

YraeBoabl. CocTaB MOJEKyN YIVIEBOJOB M uX cTpoenue.Knaccudukanus
YTJIEBOJIOB: MOHO- JU-, OJINTO- U MOJINCAXAPHU[bI; KETO3bl U alIbJI0O3bI, TETPO3BI,
MIEHTO3bl, I'€KCO3bl. BOCCTaHaBIMBAKOIINE W HEBOCCTAHABIMBAIOIIUE YIJIEBOJBIL.
buosiornueckas posip yriaeBoJ0B U 3HAUEHUE B )KU3HU YEIOBEKA.

Monocaxapuabl. CTpoeHHe MOJEKyIbl W (U3MYEeCKHe CBOWCTBA TJIHOKO3BI.
[Muknuueckre GOpMBI TIIOKO3BI U UX OTpaskeHHE ¢ momolisio popmyn Xeyopca.
['mukosuaaeiii  tuapokcui. «-D-rmoko3a u  f-D-rmokosza. Tayromepust kak
pe3yJIbTaT PaBHOBECHS B PACTBOPE TIIFOKO3BI.

[Tonyuenne r1moOKO3bl. POTOCHMHTE3.XMMHUUYECKUE CBOWMCTBA: pEaKUUU IO
anbACTUIHOW W MO TUIPOKCHIBbHBIM TIpymmnaMm. CHHUPTOBOE, MOJOYHOKHCIIOE
Y MaCJISTHOKHUCIIOE OPOKEHUS TIIFOKO3bI.

®pykTo3a Kak u3oMep TIIOKo3bl. CTpykTypa W (QU3MYECKHE U XUMUYECKUE
CBOWCTBA.

Jucaxapuabl. CtpoeHue Monekyn aucaxapunaoB. Caxapo3a. HaxoxneHune B
npupoze. 1Ipon3BoacTBo caxapo3sl U3 caxapHOM CBEKIJIBI. XUMUYECKUE CBOWCTBA
caxapo3bl. JIakTo3a 1 MaJIbT03a Kak U30MephI caxaposbl. X cBoWCTBa 1 3HAUCHHUE.
Hommucaxapuabl. CtpoeHue wosekyn mnonucaxapunoB. Kpaxman. CocrtaB wu
CTPOCHHME €ro MOJIEKYJ. AMWIO3a W aMWIONEKTUH. XHMHUYECKHE CBOMCTBA!
TUAPOJIM3 M KayeCcTBeHHas peakinus. HaxoxxaeHue B mpupojie, MOTyYEHHE
KpaxMalla U ero npuMeHeHue. buonornyeckas poiap Kpaxmala.

Crtpoennie MoJeKyn 1eiTo03bl. CBONCTBA IEUTIONIO3bI: 00pa30BaHUE CIOMKHBIX
7(GUPOB U NPOAYKTOB ANKHIUPOBaHUs. HUTpaThl U aneTaThl HEJUTI0I03bI — OCHOBA
MOJYYEHHsI B3PbIBUATHIX BEHIECTB M HCKYCCTBEHHBIX BOJIOKOH. HaxoxkaeHue B
npupoze u e€ Ouosioruueckasi poib. [[puMeHeHne eTI0I03bI
JMemoncTpamun.O0pa3npl yriaeBogoB u u3aenui u3 Hux.[lomydeHue caxapara
KIbIIMSI U BBIJCIICHHE Caxapo3bl M3 pacTBopa caxapara Kaibuus.Peakims
«cepedpsTHOTO 3epKaiay ISl II0KO03bl. Peakiuu ¢ yKCUHCEPHUCTOM KUCIOTOM.
OTHOIIICHWE PACTBOPOB caxapo3bl M MajabTo3bl K ruapokcuny wmeau(ll).
O3HakomileHHE ¢ PU3HUECKUMU CBOMCTBaMH Kpaxmaina.llonyyenue kpaxMaabHOro
kieictepa. O3HakoMmiIeHHE ¢ (DU3NYECKUMU CBOMCTBaAMHU Iesutroi03bl.Ilonyuenue
HUTPATOB LIEJUTIOIO3BI.

JlaGopaTopubie  onbITbl.O3HAKOMJICHME ¢ (U3MUECKMMH  CBOMCTBaMHU
rI0K03b1. B3aumoetictBue ritoko3bsl ¢ ruapokcunom meau(ll) mpu xomHaTHOM
TeMIIEpaType U MpHU HarpeBaHuM. KUCIOTHBIN rHApOsIn3 caxapo3bl. KauecTBeHHas
peakius Ha kpaxmas. O3HaKOMJIEHUE C KOJUIEKIIMEN BOJIOKOH.

IIpakTuyeckas padorab. VccienoBanue CBONCTB yrieBOIOB.

KonTpoabHasi pabora 5 1o teMe «YTJICBOABIY.

TEMA 10. ABOTCOAEPKAILIUE OPITAHUYECKHUE COEJIUHEHUSA
(21u)

Amunbl. [lonstue 00 amunax. Kiaccudukanyss aMHHOB: 1O  YHUCITY
YTJIEBOJIOPOAHBIX PaaUKaNOB (TIEPBUYHBIC, BTOPUYHBIE, TPETUYHBIE) U MO HX
npupoze (anudaruyeckue, apoMaTHUECKUE U )KUPHO-ApOMATUUYECKHUE).
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DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aMUHOB.I OMOIOTHYECKU
pan, U30MEpHUs u HOMEHKJIATypa NPEAETbHBIX anuQpaTUIeCcKuX
aMUHOB.['OMOJNIOTMYECKUI1 psii, HM30MEpPUST W HOMEHKJIATypa apOMaTHYECKUX
aMUHOB.

CrnocoObl monydyeHus: anupaTHYeCKUX aMUHOB: B3aWMOJCHCTBHEM aMMHakKa CoO
CIIUPTaMH, B3aUMOJICCTBUEM TaJIOTCHAIKAHOB C aMMHMAKOM, B3aMMOJECHCTBUEM
COJIEW aJIKMJIAMMOHHS CO MIENI0YaMU

CriocoObl MoTy4YeHus: apOMaTHIECKUX aMHHOB: BOCCTAHOBJICHHEM apOMAaTHYECKUX
HUTPOCOCANHEHUN (peakiusi 3UHUHA), B3aUMOJCHCTBUEM apOMAaTUUYECKUX AMUHOB
C TaJICHAJIKAHAMM.

[IporHo3 peakIMOHHON CIOCOOHOCTH aMHUHOB Ha OCHOBE UX BJEKTPOHHOIO
CTPOEHHUS. XUMUYECKHUE CBOWCTBA AMHHOB, KaK OPraHHMYE€CKHMX OCHOBAHUM.
Peakmuu  »nekTporIIBHOTO 3aMEIIEHUsT apoOMaTHYECKUX aMUHOB, Peakiuu
OKHUCJIeHMS, alkminpoBanusa. OOpa3zoBaHue aMuJ0B. B3aumoeiicTBue aMUHOB C
a30TUCTOM KUCI0TON.I[puMEHEeHe aMHMHOB HA OCHOBE CBOMCTB.

AMUHOKHCHOTBI. [lonarue o0 amuHOKucnoTax. CTpoeHHE MOJIEKYT U
HOMEHKJIATYpa AMUHOKHCIIOT.

CrocoObl TOJIy4eHHsS] aMUHOKHUCIIOT: THAPOIN3 OEIKOB, CHUHTE3 Ha OCHOBE
raJIOTeHONPOU3BOAHBIX ~ KapOOHOBBIX  KHCIIOT, UHMAHTUAPUHHBIA  CHHTE3,
OMOTEXHOJIOTUYECKHM CTI0C00.

®dusznyecKkue  CBOMCTBA  AMUHOKHUCIOT.AMHHOKHUCIOTBI  Kak  aMdoTepHbie
OpPraHUYECKUE COCIWHEHUA: B3aUMOJICMCTBUE C KHUCJIOTAMH U LIEJIOYaMHU,
oOpa3zoBaHue OUNIOJIAPHOTO MOHA. Peakiuu 3Tepudukany 1 KOHAEHCAUH.
[lentuaHas cBsA3p W noJunentuabl. KauecTBEHHBbIE peakiui HA aMUHOKHUCIIOTHI:
HUHUTUAPUHOBAS M KCAHTONPOTEHMHOBAaHMWSA. I[IpuMeHEeHHE aMHHOKHUCIOT U
OMOJIOTNYECKast pOJIb MENTHJIOB.

beaxn.CTpykTypsl MOJIEKYJT O€JKOB: TIEpBUYHAs, BTOpPUYHAs, TpPETUYHAS,
yetBepTruHas. CunHTe3 OenkoB.CBOWcTBa O€NKOB: JI€HATypalus, TUAPOIH3,
KadeCTBEHHBIC peakiuu. bromorndeckue GpyHKInu OCIKOB.

HyxkiaennoBble kucjaotbl. [loHsTHe 00 a30THUCTBIX OcHOBaHUAX. HykiienHOBbBIE
kucinotel: PHK u JIHK. Hykneotunsr u ux coctaB. CpaBuenue [JHK u PHK u ux
pOJIb B Mepeaaun HaCAeACTBEHHBIX TPU3HAKOB OPTaHU3MOB U OMOCHHTE3€e OeKa.
JemoHcTpamuu. uzndeckue cBorcTBa anuianHa. OTHOIIeHHEe O€H30/1a U aHWJIMHA
KOpOMHOM BOJ1e. KOeKIMssaHMITMHOBBIX Kpacutenei.l'openue
MeTuiaMuHa.B3anmoaencTBueMeTuiiaMMHa W aHWJIMHA € BOAOM W
kuciotamu.OKpaiiviBaHUETKaHEW aHWJIMHOBBIMHM KpacuTeIsIMU. [ uponn3 OenKoB
c momolpio mnerncuHa. OOHapyXeHue (QYHKIHMOHAJIBHBIX TPYHI B MOJIEKYJax
aMUHOKHUCIIOT (Ha mpumepe rimiuHa). OOHAPYKEHUEAMUHOKHUCIIOT C MOMOIIBIO
HUHrUapuHa. PacTtBopeHune u ocaxjaeHue OenkoB. JleHarypauusi O€IKOB.
KauectBennsie peakiuu Ha 6enku. Moaenu JIHK u paznuunsix Bumos PHK.
JlaGopaTopHbie onbIThI. M3roToBIEHUE MIAPOCTEPKHEBBIX MOJEIEH MOJIEKYI
W30MEPHBIX  aMHUHOB.  M3rotoBieHne  moAened  MPOCTEUIMXIENTHIOB.
PactBopenue OenkoB B Bofe U uX Koarymsuus.OOHapyxkeHHe Oellka B KypUHOM
ANLE U MOJIOKE.
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IIpakTnyeckas padora/. AMUHBL. AMHUHOKHCIIOTHL. benku.

IIpakTueckasi padora8. Mnentudukanus opraHudecKuX COCTUHECHU.
KonTposabnass pabora 6 1o Teme «A3oTcoaepKallMe OpraHUuYECKHe
COCJIMHEHUSD.

I'onoBasi npoMeKyTOUHAA ATTECTAUSA PadoTa M0 Kypcy OpraHn4eckom
xumuu 3a kype 10 kiacca coctout u3 aAByX yacrteid. Hacts 1 - Bonpocs 11-18
Tecta EI'J, yacts 2 — Bonpocsl 33 u 35 tecta EID.

Hroro: tuarHocTuyeckux pador — 7(BK/JIH0Yas FOA0BYI0 IPOMEKYTOUYHY IO
arrecranuio). [Ilpakrnueckux pador — 8.

OO0masa xumung.11 kiaacce
TEMA 1.CTPOEHUE ATOMA. IEPUOJUYECKHUH 3AKOH
N HEPUOJUYECKASA CUCTEMA XUMHNYECKHUX 3JIEMEHTOB
A. i. MEHIEJIEEBA. (104).
Crpoenne aroma.Clio)kHOE CTpoeHHE aToma. J[0Ka3aTenbCTBA ATOr0: KaTOAHBIE U
peHTreHOBCcKue JTyud, potodrddekT, paanoakTUBHOCTb. OTKPBITHE 3JIEMEHTAPHBIX
YaCTHUIl. AJIEKTPOHA W HYKJIOHOB (IIPOTOHOB M HEHUTpoHOB). Monenu TomcoHa,
Pesepdopna, bopa. Iloctynmatet Bopa. CtpoeHue aroma B CBETE€ KBaHTOBO-
MEXaHUYECKUX NPEICTABICHUN.
Hyxsonsl (IpOTOHBI U HEUTPOHBI), HYKIUABL. [loHsTHE 00 M300apax W M30TOMAX.
SnepHbie peakuuu U UX ypaBHEHUS.
KopnyckynsipHO-BOJHOBOH Jyanu3m 3ekTpoHa. [loHsTHe 31eKTpoHHON opOuTamu
U DJIEKTPOHHOTro oOjaka. S-, p-, d- u f-opourtasm. KBantoBbie umcna. CTpoeHHe
AJIEKTPOHHOM 000JIOYKU aToMa.
[Topsimok 3amojiHEHHsI DJIEKTPOHAMHU AaTOMHBIX OpOUTaiel B COOTBETCTBUU C
MPUHIUIIOM MUHUMYyMa 3Hepruu, 3anpetroM [laynu, npasunom XyHa, IpaBUIOM
KieukoBckoro. DnekTpoHHbIe (OPMYIIbl aTOMOB U HIOHOB.
Iepuoguuecknii 3axkon /. M. MenaeneeBa. [Ipeanocbuiku OTKpPBITUS: pabOThI
MPEIIECTBEHHUKOB, PEIISHUs] MEXIYHAPOIHOTO Che3la XUMUKOB B T. Kapiicpyn,
nudHocTHBIC KauecTBa /. 1. Menaeneena.
OTKpbITHE  TEPUOAMYECKOrO0  3akoHAa.  MenneneeBckas  GOpMyJIHUpPOBKa
MEPUOANYECKOTO 3aKOHA. B3auMOCBSI3b MNEPUOAMYECKOTO 3aKOHA M TEOPUU
cTpoenus aroma. CoBpemeHHasi GOPMYITUPOBKA MEPUOTUUECKOTO 3aKOHA.
B3auMocBsi3p  MEPUOAUYECKOTO  3aKOHA U MNEPHUOJUYECKOM  CHUCTEMBL.
Ilepuonnueckass cucrema U CTpoeHHE aroma. PU3HMYECKUH CMBICI CUMBOJIMKU
MEPUOIUYECKON CUCTEMBI.
H3meHeHne CBOWCTB JIEMEHTOB B TMEPHOJIaX W TPYIIAX, KaK (PYHKITUS CTPOCHHUSI
ux aTomMoB. [ToHsITHE 00 PHEPTUM MOHU3ALIUU U CPOJCTBA K DJICKTPOHY.
[leprogMYHOCT, WX HM3MEHEHUS METAUIMUYECKUX U HEMETATMYECKUX CBOMCTB
AJIEMEHTOB B Tpynnax M TNepuoaax, Kak (QYHKIUS CTPOCHUS DIICKTPOHHBIX
000JI04€K aTOMOB.
3HadYeHUe NMePUOANIYECKOr0 3aKOHA U TIEPUOIUUECKON CUCTEMBI.
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HNemouncrpanuu.®otorpdexr. Karonusie ayun (37€KTPOHHO-IIyUYEBBIE TPYOKH).
[Toptpetst Tomcona, Pesepdopna, bopa. Iloptpersi MBanenko u I'amona;
bepuemnyca, JleGepeitnepa, Hreronenaca, MenaeneeBa. Mojaenu opOuTanei
paznuuHoil  (opMbL.CHEKTpBl  MOTJIOLIEHUS W UCIYCKAHWS  COEOUHEHMH
XUMHUYECKHUX 3JIEMEHTOB (C IOMOILBIO CHEKTpPOCKomna). Pa3nuyHble BapuaHThI
TaOJIML TEPUOANYECKON cucTeMbl XuMuueckux snemeHtoB /Jl. M. Menneneesna.
OOpa3upl MNpPOCTHIX BELIECTB, OKCUJIOB M THAPOKCHIOB 3JIEMEHTOB TPETHETO
IIepuoaa 1 1EMOHCTPALUS UX CBOWCTB.

Konrpoabnas padora 1 no teme «Crpoenue aroma. lleproguueckuii 3aKoH U
IIEPUOANYECKAS] CUCTEMA XMMHUUYECKUX AeMeHToB /[. . Menneneesa»

TEMA 2. XUMHNYECKAS CBSI3b U CTPOEHUE BELHIECTBA (10 u)
Xumnueckas cBs3b.JloHdaTHEe 0 XUMHUYecKOl CBsi3H. OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKOM CBS3M: SHEPI'Us, NIMHA, TUIOJIbHBII MOMEHT.

HMoHHas XUMHUYECKash CBSI3b U MOHHBIE KPUCTANIMYECKHUE PEIIETKH.3aBUCHUMOCTD
(u3NYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAJUIMYECKOM PEIIETKH.
Bo30yxnénHoe cocrosinue aroma. IloHarne o kKoBaJeHTHOM cBsi3u. OOMEHHBIN
MEXaHU3M O0Opa3oBaHMs  KOBAJIEHTHOM CBS3U. OJEKTPOOTPHULATEIBHOCTb.
HamnpaBiieHHOCTh KOBAJCHTHOM CBS3H, €€ KPaTHOCTb. G- U T- CBA3U. JJOHOpHO-
aKUENTOpPHBIA ~ MeXaHM3M  OOpa3oBaHMsS  KOBAJEHTHOW  CBA3M.  THIIBI
KPUCTAUINYECKUX PEIIETOK C KOBAJEHTHOM CBSI3bI0: aTOMHASI U MOJIEKYJISIpHASL.
3aBUCUMOCTD (PM3UYECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH.
[Ipupoga XuMUYeCcKOll CBA3M B MeTauiax U cmiaBax. OOmme ¢dusnyeckue
CBOMCTBA  METAJUIOB:  TEIUIO- W DJIEKTPONPOBOJHOCTh,  IJIACTUYHOCTD,
METaJIJTNYEeCKUi OJIECK, MAarHUTHBIC CBOMCTBA.

Mertannnueckass KpucTajuiMueckass pemeérka M e€ 0COOEHHOCTH, Kak (DYHKIUsS
METAJJINYECKOU CBS3H.

KommiekcHble coeguneHusi. KommnexcoobpasoBanue U KOMIUIEKCHBIE
coequHeHusl. CTpoeHHe KOMIUIEKCHBIX COEIMHEHMI: KOMILIEKCOOOpa3oBaTeilb U
KOOPAMHAILIMOHHOE YKCIIO, TUTAaH/Ibl, BHYTPEHHSS U BHEILHSSA C(EephL.
Knaccudukanus KOMIJIEKCOB: XelaTbl, KATUOHHbIE, aHUOHHBIE M HEUTpaJbHbIE,
aKBAaKOMILJICKChI, =~ aMMHaKaTbl, KapOOHWJIBl  METAJIJIOB. HomeHnknarypa
KOMIUIEKCHBIX COE€IMHEHMM U HUX CBOMCTBA. Jluccomuanus KOMILIEKCHBIX
COEIMHEHNI. 3HAYEHNE KOMIUIEKCHBIX COCIMHEHUN U UX POJIb B IPUPOJE.
ArperatHbie COCTOSIHMS BellecTB M (pa3oBble mepexoabl.l'a3pl U ras3oBbie
3akoHbl (boitng-Mapuotra, apns, ['eit-Jlroccaka). YpaBHenue MenaneeBa-
Knanelipona mus  wumaeanpHoro rasza. JKuakoctu. TekydecTs, ucnapeHue,
KpUCTAJUTA3ALUS.

Teépabie BemectBa. I[lnaBnenue. DazoBeie mnepexonsl. CyOnumanus u
necyonumanus. XKuakue kpuctamisl. [1azma

MeskmodieRyasipable B3auMoaencTBusa.BoaopoaHas cBs3b u €€ pa3HOBUIHOCTH:
MEKMOJIEKYJIIpHAasi U BHYTPUMOJEKysApHasd. DHU3NYecKue CBOWCTBA BEILIECTB C
BOJIOPOAHOM CBs3b0. E€ Ouonornueckas posib B OpraHu3alii CTPYKTYp OCJIKOB U
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HYKJIEMHOBBIX  KHUCJIOT.BaHnepBaambcOBO  B3aMMOJEWCTBUE W €0 THIIBL
OPUEHTALIMOHHOE, UHAYKIMOHHOE U JUCIIEPCUOHHOE.

Jemoncrpanun. KoJuleKuus KPUCTAIUIMYECKHX BEIIECTB HMOHHOTO CTPOCHUS,
aMOp(HBIX BEIIECTB M H3ACIUMNA M3 HHUX. Mojenu KpPUCTAUIMYECKUX PEHIETOK
C MIOHHOM CBf3bI0. MoJenn MOJEKYJl Pa3jddyHOM apXUTEKTypbl. Mojaenu
KPUCTAUTMYECKUX BEUIECTB AaTOMHOW M MOJEKYJSIPHOW CTPYKTYpbl. Komekius
BEILIECTB aTOMHOIO M MOJEKYJISIPHOTO CTpO€Hus W um3aenuii u3 Hux. lloptper
Bepnepa. IlomyyeHne KOMIUIEKCHBIX OpPraHMYECKMX M HEOPraHUYECKHX
COCTMHEHU. JleMoHcTpanus CYyXHX KPUCTaJIIOTUAPATOB. Monenmn
KPUCTAUINYECKUX PEIIETOK MeTAUIOB. Boma B pasnuuHBIX  arperaTHbIX
coctosiHUAX H €€ (Da3oBbie Tepexoapl. Bo3ronka moma i OCH30WHOM KUCIIOTHI.
Juarpamma «@Pa3oBble iepexoasl BemecTs». Moaenu monekyn JJHK u Oenxka.
JlaGopaTopHble onbIThbl. B3anMoielicTBUE MHOTOATOMHBIX CIIUPTOB M TJIFOKO3BI
¢ (eTMHroBOI XUAKOCTEI0. KauecTBeHHbIe peakyn Ha HoHBI Fe?* u Fed*,
IIpakTuyeckass paGora 1. IlomyyeHue  KOMIUIEKCHBIX  OpPraHUYECKHUX
Y HEOPTaHUYECKUX COCAUHEHUN U UCCIIEIOBAHUE UX CBOMCTB.

KontpoabHast padora 2 1o TeMe «XMMHAYECKAsI CBSA3b U CTPOCHHE BEILIECTBAY.

TEMA 3. AMCIHEPCHBIE CUCTEMbI U PACTBOPBI (9 )

JlucnepcHbie cuCTeMbl. XMMHUYECKAE BEIIECTBA U CMECH. XHUMHUYECKAsI CUCTEMA.
['oMoreHHble M reTeporeHHble cMecu. JlucrepcHasi cucTema: IUCIEPCHOHHAS
cpena u nucnepcHas daza. Knaccudukanus TUCTIEPCHBIX CUCTEM.

Aspozomu.  Ilpomemnentel.  OMmynbcum U dmyaberatopsl.  CycrieH3nu.
CenuMmenTanys.

Komnouansie pactBopel. Dddext Tunnansa. [lonyueHne KOJUTOUIHBIX PacTBOPOB
JIMCTICPCUOHHBIM, KOHJCHCAIIMOHHBIM M XUMHUYECKUM crnoco0amu. 307U U
koaryssinus. ['enu u cuHepesnc.3HaueHHe KOJUIOUIHBIX CUCTEM.

PacTBopbl. PacTBOpbl Kak TOMOTE€HHBIE CUCTEMBI U MX THUIIBI: MOJIEKYJISIPHBIE,
MOJIEKYJIIPHO-HOHHBIE, HOHHBIE. CITIOCOOBI BRIPAYKEHUS KOHIICHTPAIIMA PACTBOPOB:
o0OBEMHass, MaccoBas M MOJbHAs JOJIM PACTBOPEHHOIO BeliecTBa. MomsipHas
KOHIIEHTpAI1sl paCTBOPOB.

JMeMoncTpanun.O0pa3ipl  UCIEPCHBIX  CUCTEM M MX  XapaKTepHBIC
npu3Hak.O0pa3npl  (KOJJIEKIUKA) OBITOBBIX M MPOMBIIUICHHBIX — a3PO30JIeH,
AMyJbcHl U cycnieH3ui. [ I[poxoxaeHue Jiyua cBeTa yepe3 KOJUIOUIHBIC U HICTUHHBIC
pactBopel (3ddext Tunmans).3aBUCUMOCTh PACTBOPUMOCTH B BOJI€ TBEPIBIX,
KUJKUX M Ta3000pa3HbIX BElIECTB OT TeMmriieparypsl.lloydeHue nepecheHHOro
pacTBOpa TUOCYJb(aTa HATPUS U €r0 MTHOBEHHAs! KpUCTAIUTA3ALIHS.
JlaGopaTopHbie ONbITHI. 3HAKOMCTBO C KOJIJICKIIUSIMU THIIEBBIX, MEAUITUHCKUX
u Ouosiorndeckux reyer u 3os1ei. [lomydeHue KOJUIOMTHOTO pacTBOpa XJOpHUaa
xenesa(I1D).

IMpakTuyeckas padora2.llpurotoBienne pacTBOPOB Pa3IUIHON

KOHIICHTPAIIUH.
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IIpakTHyeckas padora3. OnpeneneHue KOHILIEHTpaLuu KHUCJIOTBI
tutpoBaHueMKoHnTposibHasi paGora 3 mno Teme «JlucnepcHble CUCTEMBI U
PacTBOPBI».

TEMA 4. 3AKOHOMEPHOCTH IIPOTEKAHUA XUMHNYECKHUX
PEAKIIUN U ®U3NKO-XUMHUUYECKHUX IMTPOIIECOB (8 u)

OCHOBBI  XMMHUYECKOH  TePMOAMHAMHMKM.XUMHUYECKAss  TEPMOJMHAMUKA.
Tepmonunamuueckass cucreMa. OTKpbITast, 3aKpbITasi, W30JUPOBAHHAS CHCTEMBI.
BHyTpeHHSIT 3HEprusi CUCTEMBblL. JHTAJbIUS, WM TEIUIOCOJIEPKAHUE CHCTEMBI.
[lepBoe Hawano TtepMoAMHAMUKH. M30XOpHBII W W300apHBIM  IMPOIIECCHI.
TepMOXUMUYECKOE YpABHEHUE.

Onranenusa. CTangapTHas 3HTaIbIHs. Pacy€r sHTansnuu peakuuu. 3akoH ['ecca
W CJIEICTBHSL M3 HEro. OHTponus. BTopoe m Tperbe Hayana TEPMOJMHAMHKHU.
CBobojanas sneprus ['u66ca.

Cxopoctp xuMHuyecKHX peakuuii. IloHsATHE O CKOpPOCTH peakuuu.JHEpIus
aKTHBAallMM W AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JCHCTBYIOUIMX Macc.
KuneTtnueckoe ypaBHEHHE U KOHCTaHTa CKOPOCTH XUMHUYECKOU peakumu. [lopsaok
peaKuuu.

@axTopbl, BIMAKOIIME HAa CKOPOCTh TOMOT€HHOM peakUuuu: Ipupoia H
KOHLIEHTpalMsl  pearupyrollux  BEIIeCTB, TeMIlepaTypa. lemMIepaTypHbII
ko3 urment. Ypasuenue C. Appenuyca.

@dakTopbl, BIMIIOLNIME HA CKOPOCTh TETEPOr€HHOM peaklUWH: KOHLIEHTpalus
pearupyronmx BEMIECTB U IUIOMIA/Ib UX CONIPUKOCHOBEHUS

OCHOBHBIE TIOHATUS KATAIMTHYECKOW XHMMHH: KaTald3aTopbl U  KaTalus,
TOMOTEHHBI M TE€TepOTeHHbId KaTalu3, MPOMOTOPHI, KaTAIUTUYECKHUE SAbl U
UHTUOUTOPBL. MexaHu3M JeHCTBUS KaTalu3aTOpPOB.

OcHOBHBIE THUTIBI KaTanusa: KHCIIOTHO-OCHOBHOW, OKHUCITUTEBHO-
BOCCTAHOBUTEIBbHBIM,  METAUIOKOMIUIEKCHBIH M KaTalu3  MeTallJlaMH,
dbepmenTaTuBHBIN. DEpMEHTHI, Kak OMOJOTHYECKHE KaTalu3aToOpbl OEIKOBOM
PUPOJIBL.

Xumnueckoe paBHoBecHe. [loHsiTHE 00 0OpaTUMBIX XMMHUYECKUX IpOIleccax.
XHWMHMUYECKOE pAaBHOBECHE M KOHCTaHTa paBHOBeCHS.CMEIEHHE XUMUYECKOTO
paBHOBECHS H3MEHEHUEM KOHLEHTpAlMU BEIIECTB, MU3MEHEHHEM [aBJICHUS U
TEMIIEPATYPHI.

JleMoHCTpauM. DK30TEPMHUUECKHE MPOLECCH HA MPUMEPE PACTBOPEHUS CEPHOMN
KHUCJIOTBI B BOJE.OHIOTEPMHUUYECKHE MPOLECCH HA MPUMEPE PACTBOPEHUS COJIEU
aMMOHHMsI. M3ydeHue 3aBUCMMOCTH CKOPOCTM XHMHYECKOW pPEaKUUU OT
KOHLIEHTpAaI[MU BEILECTB, TEMIIEpaTypbl (B3aMMOJEUCTBHE THOCYJb(aTa HATPHUs
C CEpHOM KHCIIOTOI), TOBEPXHOCTU CONMPHUKOCHOBEHHS BEIIECTB (B3aMMOJICUCTBHE
COJITHOM KHCIIOTBI C TpaHyJaMd U TOpPOILIKaMU aJlOMUHUSA WA LHUHKA).
[IpoBeneHrEe KaTaJIUTUUYECKUX PEAKLUUH Pa3IOKEHHs NEPOKCHAA BOJOPOJA,
rOpEeHUs caxapa, B3aMMOJECHUCTBUS MoJa U amtoMuHusa. Koppo3us xene3a B BOJHOU

cpene ¢ yporponuHoM u 0Oe3 Hero.HaOmiomenue cMemeHus XUMHYECKOTO
paBHoBecus B cuctemax:2NOy«>N204,FeCl;+KSCN«—Fe(SCN);+3KCl.

25



JlaGopaTopHblii onbIT. 3HaKOMCTBO ¢ Koyuekiuenn CMC, coaepxkaniux 3H3UMBbL.
IIpakTnyeckas padora 4. M3yueHue BIUSAHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKiiH.

TEMA 5. XUMHNYECKHUE PEAKIIUU B BOJHBIX

PACTBOPAX (12 u)

CaoiicTBa pacTBOpPOB 3JIeKTPOJuTOB. Boma — cnalbiii anextponuT. Katnon
rugpokconus. HMonHoe mpousBeneHue Bonabl. HeuTpanpHas, KHCIOTHas u
nienoynas cpensl. [lonstue pH. Bonopoansiii nokasarens. MaaukaTopsl. Poas pH
Cpeapl B MPUPOJEC U JKU3HU YelnoBeKa. VOHHBIE peakiuu W YCIOBHUS HX
MPOTEKAHUS.

Pannue mnpencraBieHHs O KUCIOTaxX M OCHOBaHUAX. KHCIOTBI M OCHOBaHHUS C
MTO3ULIAHA TEOPUU BJIEKTPOJIUTUUECKON JUCCOMatnu. Teopus KUCIOT U OCHOBAHUM
Bbpencrena—Iloypu. Conpsk€HHbBIE KUCTOTHI U OCHOBaHUS. AMGOJIUTEI.
Knaccudukanumsa xuciaor u cnocodbl  ux mnodydeHus. OOmMe XUMHUYECKHE
CBOMCTBA OPraHMYECKUX W HEOPraHWYECKUX KHUCJIOT: PEAKUUU C METajulaMu,
C OKCHJIaMH U TUAPOKCUAAMU METAIUIOB, C COJSIMU, CO cUpTamMu. OKUCIUTEIbHBIE
CBOMCTBA KOHLICHTPUPOBAHHOMN CEPHOU U A30THOU KHUCJIOT.

Knaccuduxainus ocHoBaHuM M cnocoObl WX moiydeHus. OOIMe XUMHUYECKHE
CBOMCTBA IIEJIOYEH: PEAKUMU C KUCIOTAMHU, KHUCIOTHBIMU U aMOTEPHBIMU
OKCHJAaMH, COJISIMH, HEKOTOPBIMU METAJJIAMH U HEMETAJUIaMU, C OPraHUYE€CKUMU
BellleCTBaMU  (TaJIOUIONIPOU3BOIHBIMUA  YTJIEBOAOPOAOB, (PEHOJIOM, KUPAMH).
XHWMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHMM: PEAKIUU C KHCIOTaMHU,
peaklUu pa3JIoKEHHs] M KOMIUIEKCOOOpa3oBaHMs. XHMHUYECKHE CBOMCTBa
OECKHUCIIOPOJIHBIX OCHOBaHUM (aMMMaka M aMHUHOB): B3aMMOJICCTBUE C BOJOUN U
KHCJIOTAMH.

Knaccudukaiusa coneil opraHuyecKuii U HEOpraHW4YeCcKux KucioT. OCHOBHBIE
CIOCOOBI TOJy4YeHUs: coyiel. XUMHYECKHE CBOMCTBA COJICH: pa3jiokKEHUE MpH
Harpe€BaHWM, B3aMMOJCHUCTBUE C KHUCJIOTAMU M IIEJIOYAMH, JPYTHUMHU COJISIMH.
’KécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUS!.

I'uaposm3. Ilonarue ruaponusza. ['uaponus conel u ero kiaccUpUKAIMS:
oOpaTUMBI U HEOOPATUMBIH, 10 AaHUOHY U TIO KaTHOHY, CTYNEHYAThIA. Y CHIICHHE
U TmojaBieHHe oOpatumoro ruaponu3a. HeoOpatumblii ruaponau3 OWHAPHBIX
COECIUHEHUN.

Jemoncrpanuu. CpaBHEHHE DJIEKTPONPOBOAHOCTH PAaCTBOPOB JJIEKTPOJIUTOB.
CwMmernieHue paBHOBECHUS AUCCOIMAIMU CJIA0bIX KUCIOT. THauKaTOphl U U3MEHEHUE
MX OKpacku B pa3HbIX cpenax.B3zanmmMopeicTBre KOHIEHTPUPOBAHHBIX A30THOU
Y CEpHOM KHCJIOT, a TakKXe pa30aBJICHHOW a30THOM KUCIOTHI ¢ MeJblo. Peakius
«cepeOpstHOTO 3epKaia» i MYpPaBbUHOM KHUCIOThl.B3aumonelictBue ammuaka
Y METUJIAMHHA C XJIOPOBOJAOPOAOM W Bojaou. [losiyueHne u cBOMCTBa pacTBOpa
rugpokcnaa Harpus. [loydyeHne MbUla W M3y4EHUE CpeAbl €ro pacrBopa
uHAUKaTopamMu.l uaponus KapOOHATOB, Cynb()AaTOB W CHIMKATOB MIEIOYHBIX
MeTaiioB, HuTpaTta cBuHia(ll) nnm nuHka, XJI0puaa aMMOHUS.
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JlaGopaTopHble onbIThl. Peakiuu, uaynme ¢ oOpa3oBaHUEM OCaJKa, ra3a WM
BOJIbI, JUIsl OPTAHUYECKUX M HEOPraHUYECKUX DJIEKTPOJIUTOB. CBOMCTBA COJISIHOM,
pa3baBIeHHON CepHOM U YKCYCHOM KHCIOT.B3anmoaeicTBre ruipoKcria HaTpus ¢
coimsimu: cyiabdarom memau(ll) m xmopumom ammonus. Ilomyuenue u cBoiicTBa
ruapokcuga meau(Il). CoiictBa pacTBOpoB cosieil cyibdara Meau U XJIopuia
xene3a(Ill). MccnenoBanue cpeapl pacTBOPOB € TOMOIIBIO HHIUKATOPHOM OyMard.
IIpakTueckas padora 5. MccienoBanue CBOMCTB MUHEPAITBHBIX
Y OPTaHUYECKUX KHUCIIOT.

IIpakTuyeckas padora 6. [lomyuenue comeil  pasaUMUHBIMH  CIOCOOaMu
Y UCCIIETOBAHNE UX CBOMCTB.

IIpakTuyeckas padora 7. [uaponns OpraHMYECKMX W HEOPraHUYECKUX
COECIMHEHNH.

KontpoabHas padora 4 no temam «3aKOHOMEPHOCTH MPOTEKAHHUSI XUMHUYECKUX
peakiuii U GU3NKO-XUMHUYECKUX MPOIIECCOB» U «XUMUYECKUE PEAKIIUU B BOJIHBIX
pacTBopax».

TEMA 6. OKUCJIIUTEJIBbHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9
)

OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu. [loHstre 00 OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakiusix. CreneHb okucieHus. IIporeccel okucieHus u
BOCCTAHOBJICHUS. BaXHEWIIME OKUCIUTEIM W  BOCCTAaHOBHUTENW. MeTon
AJIEKTPOHHOTO  0ajaHca  JyIsi  COCTaBJCHUS ~ YPaBHEHUN  OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peakiuii.MeToapl HMOHHO-3JEKTPOHHOTO OanaHca (METOo.
noiypeakiuit). OKUCIUTENHLHO-BOCCTAHOBUTEIIbHBIC MOTCHIINAIBI.

DuekTpoau3. [loHsATHE »JIEKTpoSiM3a KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
npoIriecca, MPOTEKAIIIETO Ha IEKTPOAaX. IIEKTPOJIU3 PACIIIIABOB JIEKTPOJIUTOB.
DNEKTPOaIU3 pacTBOPOB BJEKTPOJIUTOB C MHEPTHBIMU BJEKTPOAAMHU. DIIEKTPOJIN3
pPacTBOpPOB 3JIEKTPOJIUTOB C W AKTUBHBIM aHOAOM. [IpakTMueckoe 3HayeHUE
ANEKTPOJIN3A: DBIEKTPOXMMHUYECKOE IOJYYEHUE BEUIECTB, BJIECKTPOXUMUUYECKAs
ounctka (pauHUpPOBAHKME) METAIOB, TaJlbBAHOTEXHHMKA, TajlbBaHOIUIACTHKA,
rajibBaHHU3aLINS.

XuMHUYecKHe MCTOYHUKHM ToKa. [‘aibBaHmdeckue nsiaeMeHThl. CTaHaapTHBIN
BOJOPOJHBIN 31eKTpo. CTaHAapTHBIE 3JIEKTPOJIHbIE MOTEHIMAIbl. COBPEMEHHbIE
XUMHUYECKUE UCTOYHUKH TOKa: OaTapelKu U aKKyMYJISITOPHI.

Koppo3us MeTa/ii0B U cioco0Obl 3a1MThl OT Heé. [lonsaTne o xopposuu. Bunasl
KOPpPO3UHM MO  XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IMPOIIECCOB:
XUMHYECKasl U dJeKTpoxuMuueckas. CrocoObl 3allliThl METAUIOB OT KOPPO3UHU:
MPUMEHEHUE JICTUPOBAHHBIX CIUIABOB, HAHECEHHUE 3alllUTHBIX IOKPHITUH,
W3MEHEHHE COCTaBa WJM CBOMCTB KOPPO3WOHHOW Cpeibl, SJIEKTPOXUMHYECKUE
METO/IbI 3aIUTHI.

JMemoncrpanun.BoccranoBnenue okcuga Meau(Il) yrmem u Bomopoaom.
BoccraHoBinenue guxpomaTta Kaiusl ASTUJIOBBIM CHUPTOM. OKHUCIUTENbHbBIC
cBOiicTBa nuxpomara kanus. OKHCICHHE allbJleruaa B KapOOHOBYIO KHCIIOTY
(peakmusi  «cepeOpsSHOTO  3epKajay  WIM  peakius C  THAPOKCHUIIOM
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meu(Il).Onexrponus pactBopa cynbdara menu(ll). CocraBnenne raapBaHUYECKIX
aneMeHTOB.Koppo3usi MeTaiioB B pa3MYHBIX YCIOBHUSIX W METOJbI 3allUTHI OT
HeE.

JlabopatopHble onbIThbl. B3anmoelicTBre METaIOB ¢ HEMETAJUIAMH, a TaKXkKe
C pacTBOpamMu coJjied U KucioT. B3auMopaeilcTBHE KOHIEHTPUPOBAHHBIX CEPHOMU
W @30THOM KHUCIOT ¢ MeAbto. OKHUCIUTENbHBIE CBOWCTBA IEpMaHraHaTa Kajus
B pa3nuyHbIX cpefax. O3HAKOMJIEHHE C KOJUIEKIIMEH XUMUYECKUX HCTOYHHKOB
ToKa (OaTapelKu, CBUHIIOBBIE aKKyMYJIATOPBI U T. 1.).

Konrpoabnass pabora 5 mo Tteme «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
IIPOLIECCHI.

TEMA 7. HEMETAJUIBI (23 4)

Boaopoa. /IBOWCTBEHHOE TMOJIOKEHHE BOJAOPOJAa B NEPUOJMYECKOM CHUCTEME
xuMuyeckux 35eMeHToB: B |-A u VII-A rpynmnax. M3oTonsl Bogopoa.
Haxoxnenue B IpUpoJIe. Crpoenue MOJIEKYJIBI, busnueckue
CBOMCTBAa. XMMUYECKUE CBOMCTBAa BOJOpOJA: BOCCTAaHOBHUTENBHBIE (C Ooee
IIEKTPOOTPHULIATEBHBIMU HEMETAJUIAMH, C OKCHJIAMHM METAJUIOB, T'MAPUPOBAHUE
OpraHMYeCKUX BeHIeCTB) M oOkucautenbHble (¢ wmetammamu I-A u  1l-A
rpynmn).Ilonyuenue Bomopona: B sabopaTopuu (B3aUMOAECUCTBUEM KHUCIIOT C
MeTaJlaMH) U TIPOMBIIINIEHHOCTH (KOHBepcueit). [Ipumenenue Bogopoa.
I'anorensl. DnemenTsl VIIA-rpynnsl — rajgoreHsl: CTpOSHUE aTOMOB U MOJIEKYIL,
raJIOreHbI-IIPOCTHIE BEUIECTBA, COCIMHEHUS: CPABHUTEIbHASA XapaKTEPUCTUKA.
["asmorensl B mpupoje.3aKOHOMEPHOCTH W3MEHEHUS! (PU3MYECKHX M XUMHUYECKUX
cBoiicTB B VIIA-rpynmne: B3auMoJIeliCTBUE raJJOT€HOB C METAJlJIaMU, HEMETaJUIaMH,
CO CJIO’)KHBIMHU HEOPTaHWYECKUMH M OpPraHW4YecKHMMH BemiecTBamu. llonydenue u
IIPUMEHEHUE TAJIOTEHOB.

CrpoeHrie MOJIEKYNT U (PU3MUECKHE CBOMCTBA rajor€éHOBOJOPOJIOB. XHUMHUYECKHUE
CBOICTBA raJIOr€HOBOJOPOJIHBIX KHCJIOT: KHCIJIOTHBIE CBOIICTBA,
BOCCTAHOBUTENBHBIE CBOWCTBA, B3aWUMOJCHCTBHE C OPTraHMYECKHMMH BELIECTBAMHU.
[Tonyyenue ramoreHoBofoponoB. l'asorenuasl. KauecTBeHHbIE peakuuu Ha
raJIOr€HU/I-HOHBI.

Oxkcusl XJopa. Kucnopoacoaep:xamue KHUCJIOTBI XJjopa. Comu
KHCIIOPOACOIEPKAIINUX KHUCIOT XJiopa. [lonmydeHne M NMpUMEHEHUE BaKHEWIINX
KHCIJIOPOJHBIX COEIMHEHH XJI0pa.

Kucaopoa. O6uias xapakrepucTka 3JeMeHTOB VIA-Tpynmbl.

Kucnopoa: HaxoxkaeHue B  mOpupoie, TMojydeHue (JlabopaTopHble U
MPOMBIIIIEHHBIE CIOCOOBI) U (PU3UUECKUE CBOICTBA.

XUMHUYECKHE CBOMCTBA KUCIOPOJA: OKUCIUTEIbHBIE (C MPOCTHIMU BEUIECTBAMHU, C
HUBIIMMHA OKCUIAMH, C OpraHMYECKUMHM W HEOPTaHMYECKMMH BeIlleCTBaMH) U
BOCCTaHOBUTENbHBIE (C pTOpoM). OOIACTH TPUMEHEHHUS.

O3zo0H. Haxoxaenue B npupoje. Pu3ndeckue U XUMUYECKUEe CBOMCTBa 030Ha. Ero
MOJIy4eHUE U IpUMEHeHHE. Posib 030HA B KUBOU IPUPOJE.

CrtpoeHue MOJIEKYJIbl MEPOKCHAA BOJIOPOAA, €ro (U3NYECKUE U XUMHUYECKHUE
CBOMCTBa (OKUCIMTEIBHBIE M BOCCTAHOBHUTEINBHBIE). [lodydeHue u mpuMeHEHHE
NepOKCUAa BOJOPOAA.
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Cepa. HaxoxneHnue cepbl B npupoje. BalleHTHbIE BO3MOKHOCTH aTOMOB CEpHI.
Annotporiusi cepbl. PU3MYECKUE CBOWCTBA POMOMYECKOM cepbl. XHUMHUYECKHE
CBOMCTBa cepbl: OKHUCIUTEIbHBIE (C MeETaulaMH, C BOJOPOJAOM M C MEHee
ANIEKTPOOTPUIIATEIILHBIMU HEMETANIAMU) U BOCCTAHOBUTENbHBIE (C KUCIOPOIOM,
KHUCIIOTAMU-OKUCIIUTEISIMU ), PEAKIIUU JTUCTIPOTIOPIMOHUPOBAHUS (CO IIET0YaAMU).
[Tomydyenue cepbl 1 001aCTH TPUMEHEHHUS.

CrtpoeHnie MOJIEKyJIbl U CBOWCTBa cepoBoaopojia: pusnyeckue, HU3noIOrHuecKue
u  xumudeckue.CepoBOJOpOA, KAaK  BOCCTAHOBUTENb, €r0  MOJy4YEHUE
u npuMmeHeHue.CynbQuapl U UX XUMHYECKUE CBOMCTBa. Pacno3HaBanue cynbdu-
VMOHOB.

CepHucThlii Ta3, ero (QuU3MYECKHE CBOWCTBA, IMOJYy4YCHUE U MPUMEHCHHUE.
Xumuyeckue cBoiictBa okcuaa cepbl(IV): BoccTaHOBUTENBHBIE (C KUCIOPOAOM,
OpOMHOW BOJOW, NEpPMaHraHaTOM Kaliusd W CEPOBOJOPOJOM) M CBOMCTBA
KHCJIOTHBIX OKCHJIOB €O mienoyaMu. CepHHUCTast KUCIOTa U €€ COJIN.

CepHblil aHTHIpPHUI, €ro (u3MyecKkue CBOWCTBA, MOJYYEHHE U TPUMEHEHUE.
Xumuueckue cBoiictBa okcuga cepbl(VI), Kak OKUCIUTENS U TUIIHMYHOTO
kucioTHoro  okcunma.  CepHas  kucioTa:  cTpoeHMe U (usmyeckue
CBOMCTBa. XMMHUYECKHUE CBOMCTBA pa30aBIIEHHON CEPHON KUCIIOThI: OKHCIUTEIbHBIC
U OOMEHHBIE U OKHUCIUTEIbHBIE CBOMCTBA KOHIEHTpUpOBaHHOW. [lomydyeHue
CEpPHOM KHUCJIOTHI B MPOMBIIIUIEHHOCTH. OO0JIaCTH MPUMEHEHUSI CEPHOU KUCIIOTHI.
CynbdaTel, B TOM 4HClI€ U Kynopocbl. Il'uapocynbdarel. Puznueckue
U XMMUYECKUE CBOMCTBa COJIed CepHOM KUCIOTHI. Pacro3naBanue cymnbdar-
AHUOHOB.

A301.001as xapakTepucTuka 31emMeHToB VA-rpynmbl. A3oT. CTpoeHue aroma.
Haxoxnenne B  npupoxe. Dusnueckne CBOUCTBA. OKHUCIUTEIBHBIE U
BOCCTAaHOBUTEJbHBIEC CBOMCTBA. [lomydyeHre n NpuMEHEHNE a30Ta.

Ctpoenre MOJIGKYJTbl amMMuaka, ero (Qusuyeckue cBoiictBa.O0pa3oBaHue
MEKMOJICKYJIAPHON BOJIOPOJHOM CBSI3M. XMMHUYECKHE CBOMCTBA aMMHAaKa Kak
BoccTaHOBUTENS. OCHOBHBIE CBOMCTBA aMMHaka Kak 3JIEKTOHOJOHOpA.
Kowmrmnekcoobpa3oBanre ¢ ydacTueM aMmmuaka. B3aumomeiicTBue amMmuaka ¢
OpPraHMYECKUMH BEILIECTBAMU U C YIVIEKHCIBIM Tra3oM. [lonydenue n npumeHeHue
ammuaka.Colli aMMOHHMSI: CTPOCHHE MOJEKyd,  (U3UYECKUEe U XHUMHUYECKHE
CBOWCTBA, IPUMEHEHUE.

Coneoopasyromiue (N203, NO2, N2Os) u Heconeoopasyromme (N2O, NO) okcubl.
Wx cTpoenue, puznyeckre 1 XMuMUYECKHUE CBOMCTRA.

A30THCTasi KUCIIOTa U €€ OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHAA JBONCTBEHHOCTD.
Conu a30TUCTOM KHCJIOTBI — HUTPUTHL.CTpoeHHUE MOJEKYIbl U (U3UYECKUE
CBOMCTBAa a30THOM KHUCJIOTbl. E€ XMMUYECKHME CBOWCTBA: KHUCJIOTHBIE U
OKHUCJIIUTEIIbHBIE B PEaKIUAX C MeTaulaMd M HEMeTa/ulaMHu, PEaKUuu Co
OpPraHMYECKUMH W HEOPraHWYEeCKUMHU coeauHeHussMHU. [lomydyeHune a3oTHOM
KHUCIIOTHI B TIPOMBIIIUICHHOCTH U Jlaboparopun U e€ nmpuMmeHenune. Hurpatel (B Tom
YUCJI€ W CENMUTpPhl), WX (U3MYECKHEe U XUMHUYECKHE CBOWCTBA. TepMuueckoe
pasyoxeHue HUTpaToB. [ [pumeHenne HUTpaToB.
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®ochop. Crtpoenne aroma u amnorpornusi dochopa. Duznyeckue CBOUCTBA
AIUTOTPONHBIX MOJAU(DUKAIMNA M UX B3auMoNepexonbl. XHUMHYECKHUE CBOWMCTBA
dbochopa: okucauTenapbHble (C MeTa/slaMH), BOCCTAHOBHTEINBbHBIE (C  OoJiee
ANEKTPOOTPULIATETBHBIMU HEMETaJUIaMH, KHCJIOTAMU-OKUCIUTEISIMH,
0epTOJIETOBOM COJIBIO) U AUCTIPONIOPLUMOHUPOBaHUS (co menouamu). Haxoxaenue
B IIPUPOJIE U ero noiyuyeHue. PocuH, ero CTpoeHUE U CBOMCTBRA.

Oxcunbl  docdopa(lll) u (V). dDocdopHbie KUCIOTH, HUX (PUINYECKHE U
xuMuueckue cpoictBa. [lonydenne u mpumeneHue opTodochOpHONl KUCIOTHI.
Comnu opTodochopHOI KUCTOTHI ¥ KX TPUMEHEHUE.

Yraepoa.Vraepon — osneMmeHT I[VA-rpynmel. AnnmoTponHble MoauduKanuu
yriepoja, ux MoyiydeHue u cBoiictea. CpaBHEHHE CBOMCTB anMasa U rpadura.
XHWMHUYECKHE CBOWICTBAa YIJepoAa: BOCCTAHOBUTENIbHbIE (C  rajJOreHaMH,
KHCJIOPOAOM, CEepoHM, aszoroM, BojoH, oxcugoM Meau(Il), xucmoramu-
OKUCJHUTENIIMH) W OKUCIUTENbHbIE (C MeTajulaMH, BOJOPOAOM U MEHee
AIEKTPOOTPUIIATEIILHBIMU HEMETAINIAMHU ). Y TJIEPO]T B IPUPO/IE.

Oxcun yraepoaa(ll): ctpoeHre MOIeKyIibl, CBOMCTBA, MOJyUYeHUE U TPUMEHEHUE.
Oxcun yraepona(lV): ctpoeHne Mosiekyibl, CBOHCTBA, IOJYYCHHUE U IPUMEHEHHE.
VYronpHas kuciaora u €€ Coiau: KapOOHAThl M TUAPOKApOOHATHI, — UX
MPEACTABUTENIN U IPUMEHEHUE.

Kpemunii. Kpemuuii B mnpupone. Ilonydenne W TNpUMEHEHUE KpPEMHUSI.
dusznyeckue U XUMHUYECKHE  CBOMCTBA  KPUCTAIUIMYECKOTO  KPEMHMS:
BOCCTAHOBUTENbHBIE (C TaJIOT€HAMH, KHUCJIOPOJOM, pPAcCTBOpAMU LIEIOYEH U
IUTABUKOBOW KHUCJIOTBI) W OKHCIUTENbHBbIC (¢ MeTtautamu). Oxcup kpeMuus(1V),
ero covictBa. Kpemuuenas kuciora u €€ conu. CuimkaTHas IPOMBIIUIEHHOCTb.
Jemoncrpanumn.llonyuenne Bogopoaa u ero cpoiictea. Kosutekuus «I anorensr —
npocteie BemiecTBay.llomyuenne xiopa B3aMMOJEHCTBHEM MEpMaHraHaTa Kajus
C colitHOM  kucioTou.llomydeHne  CoONsTHOM  KHACJIOTBI HM €€ CBOMCTBA.
OxucnuTenbHbIe CBOMCTBA XJIOPHOW BOABL.OTOENMBAlOIEE JIEHCTBUE KABEJIECBOM
BojblLI'openue cnmuku. B3peiB merapapl unu nuctoHoB. llonmydenue kuciopona
pa3lIoKEHUEM TepMaHTraHaTa Kalusg U Hutpara Hatpus.llomydeHue OKCUIOB U3
MPOCTBIX M CIIOXHBIX BemecTB. OKHCIEHME aMMHaKa C MOMOILIBI HUHAUKATOpa
u 6e3 Hero.PasnoxkeHue nepokcuia BOAOPOJA, €r0 OKUCIHUTEIbHbIE CBONCTBA
B peakuuu ¢ ruapokcuom xkenesza(ll) u BoccraHoBUTEIbHBIE CBOMCTBA C KUCIIBIM
pacTBOpoM TiepMaHraHara kKanus.lopenue cepbl. BzaumojeicTBue — cephl
C METaJUlaMU:  aJIOMUHUEM, ULHMHKOM, kene3oMm.llomyuenne cepoBomopona
Y CEPOBOJIOPOAHOM  KHUCIOTHL. JloKa3arenbcTBO Hanuuus Cyiab(uI-HOHA B
pactBope.KauecTBeHHbIE peakMu Ha  CyJIb(pUT-aHuOHBL.CBOICTBA CEepHOM
KUCIOThl. KadecTBeHHbIE peakiuu Ha CylIbQuT- U cyibdaT-aHnoHbl.CxeMa
MPOMBIIIUICHHONM YCTaHOBKM (pakLMOHHON meperoHku Bozayxa.llomydenue wu
paszlioxkeHue  XJopujga — amMMoOHUA.  KadecTBeHHass  peakiuss Ha  HOH
amMmonus.Ilonyyenne oxcunma azotra(IV) peakiuedl B3auUMOAECHCTBHUSL MEOU C
KOHIICHTPUPOBAHHON a30THOM KucioToi. BzaumopeiictBue okcuaa azora(lV) c
BOJIOM. Pa3noxxeHue HuUTpara HaTpus, TOpeHUE YEPHOro mnopoxa. [opeHwue
dbocdopa, pactBopenue okcuaa dochopa(V) B Boae. KauecTBeHHas peaknusi Ha

30



dochar-annon.Komnekuust MuHepaidbHbIX yaoOpeHuit. Kosiekiuss mpupoIHbIX
coenuHeHuid yraepoja. Kpucrtamnumyeckue pemérku ainmaza u - rpadura.
Ancopbuusa oxcuna azora(lV) aktuBupoBaHHBIM yriieM. BoccTaHoBiieHue okcuaa
meau(Il) yrmem. O3HakomieHHE € KOJUIGKIIMEH MPUPOJHBIX CHUJIMKATOB M
MPOAYKIMENW CUJIMKATHOW MNpoMbIIUICHHOCTU.[IoydeHne KpeMHHUEBOM KHUCIOTBI
B3aMMOJICHCTBUEM PACTBOPA CHJIMKATa HATPHs C CUIIbHOM KHCIIOTOM, paCTBOPEHNUE
KPEMHUEBOW KUCJIOTHI B IIETOYH, PA3JI0KEHHUE IPU HATPEBAHUMU.

Jlabopatopubie  onbITbl. KauecTBEHHbIE  peakUMd HA  TAJOT€HH]I-HOHBI.
O3HaKOMIIEHHE C KOJUIEKUMEH MNPUPOJHBIX COeIWHEHUW cepbl. KauecTBeHHas
peakiusi Ha cynbaT-aHHOH. [lomyueHue YTrIEKUCIOro rasza, B3aUMOJCHCTBHE
MpamMopa C COJISTHOM KHCIIOTOM M MCCIEIOBAHUE €ro CBOMCTB. KauecTBeHHas
peakius Ha KapOOoHaT-aHUOH.

IIpakTuyeckas padora 8. [lomyueHne OKCHIOB HEMETAJUIOB U MCCIEAOBaHUE MX
CBOWCTB.

IIpakTuyeckas padora 9. [lonyueHue ra3os U nccie10BaHUE UX CBOWUCTB.
Konrpoabnasi padora 6 no reme «Hemeramsiy.

TEMA 8. METAJLJIBI (21 1)

Ilenounbie metasmibl. [lonokeHHE WIEIOYHBIX METALUIOB B NEPUOAHYECKOMN
cucreme 31emeHToB 1. 1. MenaeneeBa u CTpOo€HHE UX aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS] (PU3UYECKUX M XUMHUYECKHX CBOMCTB B 3aBUCHMOCTH OT aTOMHOIO
HOMEpa MeTajula (M3MEHEHHUE IUIOTHOCTH, TEMIEpaTyp IUIABJIICHUS U KUICHUS,
peakuuii ¢ Booi). EnnHnuHOE, 0cOOEHHOE M 001Iee B PEAKLHIX C KUCIOPOJIOM,
JPYTUMH HEMETAIJIAaMU, KUJKUM aMMHAKOM, OPTaHMYE€CKUMH U HEOPTaHUYECKUMU
KUCJIOTaMU U JAp. coeAuHeHusiMu. HaxoxxneHue B Tpupojie, UX MOIYyYECHHE U
MIPUMEHEHHUE.

Oxkcuipl, ux noaydeHue u coicrra.lllénoun, ux cBoMcTBA ¥ MPUMEHEHHUE.

Conu menoYHbIX METAIOB, UX MTPEACTABUTENHN U 3HAYEHHUE.

Metasisl Ib-rpynnbi: meanb u cepedpo. CTpoeHre aTOMOB MEIM U cepedpa.
@u3nueckue MW XUMHUYECKHME CBOMCTBA 3THX METAUIOB, HUX TMOJy4eHUE U
npuMeHeHue. Meab u cepedpo B MpUpoIE.

CBoiicTBa W TNpUMEHEHHE BaKHEWIMX coeauHeHui: okcumoB memu(l) u (1),
cepedpa(l); coneit meau(ll) (xopuma u cynndara) u cepedbpa (propuaa, HUTpaTa,
XpoMarta u aleraTa).

bepunimii, mMarHuii W WEI0YHO3EMeJbHbIe MeTaibl. [lonokeHue B
nepuoandeckon cucreme sneMeHTtoB /[l. M. MenneneeBa u CTpoeHMST aTOMOB
metawioB |lA-rpynnel. Haxoxzaenue B mnpupoje, MHoidydyeHue, (PU3NYEcKHe U
XUMHUYECKHUE CBOMCTBA, MNpPUMEHEHHUE IIEIOYHO3EMENIbHBIX METAaUIOB U HX
BOKHEHUIINX COCTMHEHUH (OKCUIOB, THAPOKCHUIOB U COJICH).

BpeMennast u moctostHHasi *KECTKOCTh BOJIBI U CIIOCOOBI YCTPAHEHHS KaKIOTO U3
TUINIOB. VIOHUTEI.

uuk. [lomoxenue B nepuoaudeckon cucreme siemeHToB [l. . MenneneeBa u
CTPOCHMS aTOMOB ITMHKA. Ero gusndueckne m xummuueckue cBoiictBa. Haxoxxaenue
B MIPUPOJIE, MOTYYCHUE U TPUMEHEHUE I[UHKA.
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Oxcup, TuIPOKCUJT U COJTM IIMHKA: UX CBOMCTBA U MPUMEHEHUE.
Anromunuii.llonoxenune B IIEPUOIUYECKOU CUCTEME DJIEMEHTOB
J. 1. MenneneeBa U CTpoeHHs aToMoB amomuHus. Ero ¢usuyeckue wu
XUMUYECKUE CBOMCTBA. HaxoxkaeHue B NOpUpoOAE, MOJYYEHHUE M IPUMEHEHUE
ATIOMHUHUSL.

Oxcuji, THAPOKCU U COJIM ATIOMUHHUS (B KOTOPBIX ATIOMUHUNM HAaXOJUTCS B BUJE
KaTHOHA U aJIIOMUHATHI): UX CBOWCTBA U MpUMeHeHne. OpraHuyecKrue COeTMHEHMUS
ATIOMUHHSL.

Xpom.Ilonoxkenne B nepuommyeckon cucreme anemeHtoB [. . MenneneeBa u
CTpoeHHs aTOMOB xpoma. Ero ¢usnueckue u xumudeckue cBoiictBa. Haxoxnenue
B PUPOJIC, MOJYYEHHUE U TPUMEHECHHUE XpOMa.

CBoiicTBa, MOJy4CHUE U TPUMEHEHUE BAXKHEHIIINX COCAMHEHUS XpOMa: OKCUJIOB U
TUJIPOKCUIOB XPOMa, JUXPOMATOB H XPOMATOB IIEJTOYHBIX METAJIIOB.
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHAOB Xpoma OT
CTEIIEHU €ro OKHUCJIEHHs. XpoMaTbl M JUXPOMAThl, HUX B3aUMONEPEXOAbl HU
OKHCJIUTEIIbHBIE CBOMCTBA.

Maprauneu.llonoxenne B nepuoandeckoun cucreme 3nemeHToB 1. . MenneneeBa
U CTpPOEHHs aTOMOB MapraHia. Ero ¢Qusmyeckue M XuUMHUYECKHE CBOMCTBA.
Haxoxenue B npupojie, oJiy4eHUe U MIPUMEHECHUE MapraHiia.

[lonmydyeHune, CcBOWCTBA M IIPUMEHECHHE BAXXHEHMIIMX COCAMHECHHMM MapraHua:
OKCHJOB U TUAPOKCHJIOB, COJIEH MapraHlla B pa3InyHOM CTENeHU okuciaeHus.Comu
mapranua(Vll), 3aBUCUMOCTb UX OKUCIIUTEIIbHBIX CBOMCTB OT CPEJIbl paCTBOPA.
Keaeso. [lonoxenue B nepuoanueckor cucreme sneMeHToB . . MenaeneeBa u
CTpoeHusT aTroMoB kene3a. Ero (¢usmyeckue W XUMHYECKHE CBOWCTBA.
Haxoxpaenue B mpupojie, nojayueHue (4yryHa M CTajid) U MPUMEHEHHE Keye3a.
[Tonmydenue, CBOMCTBA U MPUMEHEHHE BakHeWmuXx coeaunenni sxeiesa(ll) u (11):
OKCHIOB, TUAPOKCHUIOB, COJiel. KOMIIJIEKCHBIE COEIMHEHNS KENe3a.
JMemoncTpamuu. OOpa3mpl IIEJIOYHBIX MeTauIoB.B3anuMoelicTBie IICIOYHBIX
METaJUIOB C BOJXOW. Peakuus oOkpamMBaHHs IUIAMEHU COJSIMU  LIEJIOYHBIX
MetamuioB. Ob6pasipl MetawioB || A-rpynmel. BzaumopaeiicTBue Kanbius ¢ BOAOM.
['openue Maruus B BOAE U TBEPAOM YIJIeKUCIIOM raze. KauecTBeHHbIE peaknu Ha
KaTHUOHBl MarHus, Kajiblus, Oapusi. Peakuuu OKpaluBaHUS IUIAMEHU COJISIMU
meramioB  |lA-rpynmei.  Tlomydenune — k€cTKOM  BOABI M yCTpaHEHHUE
*kéctkoctu.llonyuenue u HUCCJIeJOBaHNE CBOMCTB TUIPOKCHUIA
xpoMa(Ill).OkucnurensHpie  CBOMCTBa  auxpoMara  Kanus.OKUCITUTENbHbIE
CBOMCTBA IlepMaHranara kanus. Jlaboparopubie onbIThl. KauecTBeHHBIE peakuun
Ha KaTUOHBI MEU U cepedpa

[Tomyuenue u WHCCIEIOBaHUE CBOMCTB THAPOKCUIA LIMHKA. B3anmopmencTBue
AJIIOMUHHS C pacTBOpPaMU KHUCJIOT U 1ienouden. 1lonydenue u uzyyeHue CBOMCTB
rupokcuaa amoMuHusa. Komekuus Kene30conepKalux pyd, YyryHa U CTaju.
[TonmydyeHne HEPACTBOPUMBIX THAPOKCHUIIOB JKEJle3a W H3Yy4YEHUE HX CBOMCTB.
[TomydyeHne KOMIUIEKCHBIX COCIMHEHHM XKee3a.

IIpakTuyeckas paGora 10. PemeHue HKCIEPUMEHTANIBHBIX 3aJad IO TEMeE
«lTonyuenune coeTMHEHNI METAJJIOB U UCCIEAOBAHUE UX CBOVCTB).

32



IIpakTnyeckas padora 11.Pemenue skcnepUMEHTaNbHBIX 337a4 [0 TEMaMm:
«Meramnbe» u «Hemertamis.
KonTpoabnasi pabora 7 o teMe «MeTamibh».

Hroro: nuarHocTudyeckux pador — 8(BKJIH0OYAS IOJ0BYIO IPOMEKYTOUHYIO
aTTecTanmio)
IpakTuyeckux pador — 11.

DopMbI KOHTPOJISI

1) IlucemeHHas mTpoBepka - JOMAIIHUE, MPOBEPOUHbIC, J1A0OpATOPHEIE,
MPaKTUYECKHUE, KOHTPOJIbHBIE, TBOPYECKHUE paboTHI, KOMILJIEKCHBIE
JTUArHOCTUYECKHE PAaOOThI, MUCHbMEHHBIE OTBETHI HA BOIPOCHI, TECTUPOBAaHHE (B
TOM YHCIIE€ C HCHOJb30BAHUEM HHPOPMAIMOHHO - TEJICKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI), pedepatsl, 3aJJaHUSI HA OCHOBE TEKCTa.

2) YcTHas mpoBepKa - YCTHBIA OTBET HA OJUH WUJIM CHCTEMY BOMPOCOB B (hopme
pacckasza, Oecenpl, coOeceloBaHUs, JOKIAIbl, COOOIEHHUS, 3allUuTa IPOEKTa,
nyOJIMYHOE BBHICTYTIICHHUE.

3) KoMOMHUpOBaHHAs TPOBEPKA - COUETAHHE MUCHbMEHHBIX U YCTHBIX (POPM.

4) T'ogoBasi MPOMEKYTOYHASI aTTeCTAMS NMpoBoauTCs B hopme EID.

PexoMeHIannM Mo OCHAIIEHWIO YYeOHOT 0 Mpouecca
YMK «Xumus. 10 kaacce. Yriy0JéHHbIA YPOBEHb»

1. Ta6puensu O. C. Xumusa. 10 kmacc: yde0. mocobue s oOrieoOpas3oBar.
OpraHu3alni: yTIIyo. YPOBEHb / O. C. I'abpuensH,
N.T. Octpoymos,C. A. Cnagko. — M.: [Ipocsemenne, 2019.

2. I'abpuensn O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensina u ap.
«Xumusa. 10 kmacc.  Yrayonémmeiii  ypoBenb» [ O. C.T'abpuensH,
N. T. Octpoymos,C. A. CnagkoB. — M.: IIpocsemenne, 2019.
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