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1. BBEJAEHHUE

[Tporpamma BkitOYaeT B ceOsi 00S3aTeNbHBII MUHIMYM COJIEpKaHHs OCHOBHOT'O OOIIEro 0O0pa3oBaHUs
[0 XMMHH, MaTepuaj MO YIIyOJEeHWIO MIKOJBHOTO Kypca XMMHH IO TaKHM TeMaM, Ha KOTOpPBIE CIEIyeT
00paTUTh 0co00e BHMMaHME (TaJlOTeHbI, TUAPONU3 coiel, anekrponn3 u OBP). Kaxnapiii pa3men Brirouaer
KpaTKHUii TEOPETHYECKUI MaTeprall U CUCTEMY 3aJaHuH, CIOCOOCTBYIOIIMX (POPMHUPOBAHHIO U PA3BUTHIO TAKUX
YMEHHH ¥ HaBBIKOB Kak: paboTa ¢ y4eOHMKOM W JOTOJHUTEIBHOW JINTEPaTypol, YMEHHE aHAJIH3UPOBATH,
CpaBHUBATb, YCTAaHABJIMBATh NPHYUHHO-CJICACTBCHHBLIC CBA3HM, CHCTEMATU3UPOBATD, O606HI3TI>, Jc€JIaTh
BBIBOZBI, OCYIIECTBJIAITh CAMOKOHTPOJIb M caMooleHKy. Cucrema 3amaHuii pa3HooOpasHa 1o ¢opme,
COZIEPKAHUIO U CTETICHN CJIOKHOCTH M TPEOyeT OT yJaIInXcsl aKTUBHOM TT03HABATEIBHON JIESTEIEHOCTH.

Kypc paccunrtan Ha y4eHHKa YBJIEUEHHOTO, XKEJIAIOIIEro MOoIydaTh 3HaHHUA Ha 0ojee BHICOKOM ypOBHE.
Hnst ycnemHoi paboTbl HE0OXO0IUMO, YTOOBI YJaluecs BIaAeiId MPOYHBIMU 3HAHUSIMH B PaMKax LIKOJLHOM
MPOrPaMMBI TI0 XMMHUH, BBIYUCIUTEILHBIMU HaBBIKAMH, ITOPUTMAMH PEIICHUS TUITOBBIX 3a/1ad.

2. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS KYPCA
JInuHOCTHBIE pPe3yJIbTATHI:
y yuawuxcsi 6yoym cqhopmuposanbi:

. OTBETCTBEHHOE OTHOIIEHHUE K YUCHHIO;
. TOTOBHOCTB U CITOCOOHOCTH 00YYarONIUXCsl K CAMOPAa3BUTHIO M CaMOOOPa30BaHUIO HA
OCHOBE MOTHUBAIIMU K OOYUCHHIO U IMO3HAHUIO;
L] YMCHUA ACHO, TOUHO, I'PaMOTHO HU3JIaraTb CBOHU MBICJIA B YCTHOI>'I U MAUCbMEHHOU pcuu,

IIOHUMATb CMBICJI IOCTABJICHHON 3a/1a4H, BBICTPAauBaTh apIryMEHTALUIO, IPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEDPBI;

. YMEHHsI KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT Y4eOHOI esTeNbHOCTH;
Y yuawuxcs mo2ym 0vims cqhopmuposanbi:
. KOMMYHHUKATHBHAs! KOMIIETEHTHOCTb B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU,

CTapUIMMH U MJIaJIIUMHU B 00pa30BaTeIbHON, yUeOHO-MCCIEA0BATEIbCKOM, TBOPUECKON U JPYTUX
BUJIAX IEATEIBHOCTH;

. KPUTUYHOCTH MBIIIJIICHHA, YMCHUA PACIIO3HABATD JIOTHYECKHU HCKOPPCKTHBIC
BbICKA3bIBAHUA, OTIIMYAThb 'HIIOTE3Y OT Q)aKTa;
. Kp€aTHUBHOCTU MBIINIJICHUA, MHUIIUATUBLI, HAXOAYUBOCTHU, AKTUBHOCTHU IIPU PCUHICHUHA

XUMHYECKHX 3a7ad.
MeTanpeaMeTHble pe3yabTaThl:
peryasituBHbie YY /|
yuawuecs Hay4amcs.

. (hopMyIMpOBATh U YAEPKUBATh YUeOHYIO 3a/1auy;

. BbIOMpATh IEHCTBUS B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eil U yCIOBUSAMU €€
peanusanuy;

. IUTAHUPOBATh MYTH JOCTHKECHHUS 1IeNIeil, 0COZHAaHHO BRIOMpaTh Hanboee 3 PpeKTHBHbIC
CrocoO0BbI pelIeHns: y4eOHBIX U NT03HABATENbHBIX 331a4;

. COCTABJIATH IUIAH U ITOCJIEN0BATEIBHOCTD ACHUCTBUM;

. OCYILECTBIIATH KOHTPOJIb 10 00pa3ily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTHBBI,

. aJICKBaTHO OIICHWBATh MPABMJILHOCTH WJIU OIMIMOOYHOCTH BHITIOJHEHUS Y4eOHOH 3a1a4H,
€€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHbBIE BOBMOKHOCTH €€ PELICHHUS;

. CJINYATh CIIOCO0 IEHCTBHA U €T0 PE3YJIbTAT C STATIOHOM C IENIbI0 O0OHAPY KEHHS

OTKJIOHEHHMH M OTJIIMYMH OT dTajJ0HA;

yuawuecs: Noay4am 603MOHNCHOCHb HAYUUMbCA.

. OTIpeeIATH MOCIEA0BATEIHLHOCTh MPOMEKYTOUHBIX IIeJIel U COOTBETCTBYIOIIUX UM
JICUCTBUI C YYETOM KOHEUYHOT'O PE3yJIbTaTa;



. IIPEABUACTh BO3MOXKHOCTH IIOJIyYEHUsI KOHKPETHOI'O pe3yibTaTa [P PELICHUH 3a/1a4;

o BBIACIIAATE U OCO3HABATH TO, UTO YK€ YCBOCHO U YTO C€IIC MOAJIC)KUT YCBOCHHUIO,
OCO3HaBaTh KAYCCTBO U YPOBCHb YCBOCHUS, 1aBaThb CAMOOLICHKY CcBOECH JCATCIIbHOCTH,
o KOHIOCHTPHUPOBATH BOJIIO JJIA MPCOAOJICHUA HHTCIINICKTYAJIbHBIX San}IJIHeHI/Iﬁ n

(bu3MYECKUX MPENSTCTBUM.
no3HaBarejbHble YY/I:
yuawuecs: Hay4amcsi:

o OPUMCEHATH IIpaBuJia U IIOJb30BATbCA HHCTPYKIUAMUA, OCBOCHHBIMH 3aKOHOMCPHOCTAMU,

o OCYHICCTBJIATH CMBICIIOBOC YTCHHC,

o CO3aaBaThb, IPUMCHATDb U HpeO6pa3OBBIBaTB 3HAaKOBO-CUMBOJIMYCCKHE CPCACTBA, MOOCIN
" CXEMBbI JJI1 pCHICHUA qu6HBIX U IIO3HABAaTCJIbHBIX 3a1a4,

o IMOHUMATb CYIHIHOCTb aJITOPUTMHUYCCKUX HpenanaHHﬁ U YMCTH }ICfICTBOBﬂTB B
COOTBCTCTBHHU C IIPCAJTOKCHHBIM aJITOPUTMOM;

o IIOHUMATb 1 UCIIOJIB30BATh CPCACTBA HATIAAHOCTH (pI/ICYHKI/I, YCPTECIKHU, CXEMBI 1 )Ip)
AJI WITIOCTPAlu, MHTCPIIPCTAlluK, apT'yYMCHTALUU,

o HaxXOoIWUTh B PA3JIMYHbIX UCTOYHHKAX, B TOM YUCJIC KOHTPOJIHUPYCMOM IMPOCTPAHCTBEC

WntepHera, nHdopmaruio, HeOOXOAUMYIO JUISl peIlieHHs TPOOIIeM, U PEACTABIATh €€ B MOHATHON
dbopwme;

. NPUHUMATH PEIICHUE B YCIOBUAX HETIOTHON U H30BITOYHOM, TOUHOM U BEPOATHOCTHOMN
nH(popMauu;

yuawuecs nomy4am 803MONCHOCHb HAYUUMbCA.!

. yCTaHABJIMBATh IPUYNHHO-CIICCTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKUE PACCYKICHUS,
YMO3aKII04YeHNs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

. BBIJIBUTATh TUITOTE3BI IIPH PEIICHUN YUSOHBIX 3a/1a4 ¥ IOHUMAHHS HEOOXOIUMOCTH UX
MIPOBEPKH;

. TUTAHUPOBATh U OCYIIECTBISITh JIEATEILHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3a/1a4
HCCIIEeIOBATENIbCKOTO XapaKkTepa;

. OCO3HAHHO BBIOMpaTh HanOosee A3 (HEKTUBHBIE CITOCOOBI pEIICHUsT yUeOHBIX U
MO3HABATENbHBIX 3a/1a4;

. WHTEPIPETHPOBATH HH(POPMAIIHIO (CTPYKTYPHPOBATH, IEPEBOIUTH CIUIOIIHOMN TEKCT B

TabJMILly, TPE3eHTOBATh MOJYYSHHYI0 HH(opMaIuio, B ToM yucie ¢ nomoursio MKT);
KOMMYHHUKaTUBHbIE YY /|
yuawuecs noayuam 03MOACHOCIb HAYYUMbCA!

. OpPraHU30BBIBATH YUYEOHOE COTPYIHUYECTBO U COBMECTHYIO I€SITEIILHOCTD C yUUTETIEM U
CBEPCTHUKAMHU: OMPENIEIATh e, pacipeaensaTh GyHKINUU U POJIA yYaCTHUKOB;
. B3aMMOJICHCTBOBATh U HAXOJUTh OOIIHE CIIOCOOBI pabOTHI; yMEHHS pabOTaTh B TPYIIIIE:

HaXOJUTh 00Ilee pelIeHre U pa3pemaTh KOH(QIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULIUHN U yuéTa
HMHTEPECOB, CIYyIIATh NapTHEPA, (POPMYIHPOBATh, APTYMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE;
. paspeniath KOH()IUKTH HA OCHOBE YUeTa HHTEPECOB U MO3UIUN BCEX YYACTHUKOB,;
. apryMEHTHPOBATh CBOIO MO3HUIIMIO U KOOPJAUHUPOBATH €€ C MO3ULUAMHU ITAPTHEPOB B
COTPYAHUYECTBE MPHU BBIOOPE OOIIETO PELIeHNs] B COBMECTHOM NeSTETbHOCTH.

3. ConepxaHue Kypca

Tema 1. Ctpoenue atoma (8 4) ATOM—CIOXHasA4acTH I a. ATOM— CIIO>)KHAs YaCTHULIA.
Jloka3zaTesnbCTBa CI0XKHOCTU CTPOSHMSI aTOMa: KaTOJHbIE U PEHTI€HOBCKHE JTy4H, PoTo3PPexT,
pannoakTUBHOCTb. OTKpBITHE 3JIEKTPOHA, MPOTOHA U HEWTpoHa. Mozenu crpoeHust atroma (Tomcona,
Pezepdopna, bopa). Makpomup u mukpomup. KBaHTOBO-MEXaHUUYECKHE MPECTABICHUS O CTPOSHUH
atoMa. COCTOSAHUEDNINEKTPOHOBBATOM €. HyknoHsl: npoToHsl 1 HENTPOHBI. HyKin sl
N306apse! u n3oronsl. KBaHTOBO-MexaHUYECKUE NPEACTABICHUS O IpUpoe d1ekTpoHa. [lonstue 06
JIEKTPOHHON OpOUTANIN U ANEKTPOHHOM oOuake. [IpaBuia 3anogHeHNs Y HEPTeTUUECKUX YPOBHEH U
opbOuraneit anexrpoHaMu. [IpuHIMND MUHUMYMa SHEPTUH. DIEKTPOHHbIE KOH(PUTypalluu aTOMOB U
1nOoHOB. OCOOEHHOCTH JIEKTPOHHOI'O CTPOEHUSI aTOMOB XpOMa, Me, cepedpa n 1p. BaneHTH Bl € B



O3MOXHOCTHATOMOBXUMUYECKUXDJIEMEHT O B. BaJleHTHbIE 2JIeKTPOHBI. BajieHTHBIE
BO3MOYKHOCTH aTOMOB XUMUYECKHUX AJIEMEHTOB, 00YCIOBIEHHbIE PA3IMYHBIMU (DaKTOpPaMH.
CpaBHeHuE NOHATUN <KBAJIEHTHOCTH>> U <KCTENEHb OKUCIEHUA>. [lepuoandyecKkuii3akoHHu
[TepuoaunueckasicuctreMaxumMuueckuxisinemenToB /.M. MengeneeBauctp
oeHHUeaT oM a. [Ipennocsinku otkpeitus [lepuonndeckoro 3akona. OTkpeiTue 3akoHa. [lepBas
dhopmynuposka [lepuoanueckoro 3akona. Ctpykrypa [lepuoandeckoit CHCTEMBI 3JIEMEHTOB.
CoBpeMeHHBIE MPEJICTaBICHUS 0 XUMHUECKOM dnieMeHTe. Bropas popmynuposka [lepuoaunaeckoro
3akoHa. [leprnonnueckas cucteMa u cTpoeHre atroma. @U3NYECKUl CMBICH HOPSIKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB I'pylIsl U nepuoaa. [lepuoanueckoe U3MEHEHNE CBOKCTB 2JIEMEHTOB: pajnyca
aToMma, 3JIEKTPOOTPULATEIbHOCTH. [I[pUUnHBI H3MEHEHHSI METAIIMYECKUX U HEMETAIUNTNYECKHUX
CBOWCTB 3JIEMEHTOB B IpyMIax U Mepuoax, B TOM 4ucie U B 6onbmux. TpeTbs (opMyIHpoBKa
[Tepronuueckoro 3akoHa. 3Hauenue Ilepuognyeckoro 3akona u [lepuoanueckoil cucTemsl s
Pa3BUTHS HAyKU M IOHUMaHUS XUMUYECKOW KapTUHBI MUpA.

Tema 2. Ctpoenue BemecTBa. [{ucnepcHbie cuctembl (6 u) XuMuueckasicBsA3b. Equnas
NPUPOTAaXUMHUYECKOIUCBA 3 U [IoHATHE 0 XUMUUECKON CBA3M KaK IIPOLECCE
B3aMMO/ICHCTBUS aTOMOB € 00pa30BaHUEM MOJIEKYJI, HOHOB U paJUKanoB. Buabl XUMHUUECKOH CBSI3U.
AmopdHbIe 1 KpUCTaJUIMYeCKHe BemecTBa. VloHHas XuMudeckas CBsA3b. JJMIOIbHBII MOMEHT CBSI3H.
CBolicTBa BELIECTB C MOHHOM KpUCTAILTNYECKOH pemeTkor. KoBajaeHTHast cBA3b. MeTO1 BAJICHTHBIX
cBsi3eill B 00pa30BaHUU KOBAJICHTHOM CBA3H. DIEKTPOOTPULIATEIBHOCTD U PAa3HOBUIHOCTH
KOBaJICHTHOM CBSI3U I10 3TOMY IIPU3HAKY: MOJspHas U HenojsipHasd. Criocol nepeKkphIBaHus
JIEKTPOHHBIX OpOHTATICH U KIacCU(PHUKAIMA KOBAICHTHBIX CBA3EH MO 3TOMY IPU3HAKY: G- U TT- CBA3H.
KpaTHoCTh KOBaJI€HTHBIX CBSA3€H U UX Kiaccu(UKALMs 110 3TOMY MIPU3HAKY: OJUHApHAs, ABOWHAS U T.
1. Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3U: OOMEHHBIN U JJOHOPHO-AKIIETITOPHBIH.
Kpucrannuueckoe cTpoeHHe BEIIECTB C 3TUM TUIIOM CBS3H, UX (PU3NYECKUE CBOWCTBA.
Mertamndeckas cBs3b U ee 0co0eHHOCTH. PU3NUecKre CBOWCTBA METAJIIIOB KaK (DyHKIIHS
METAJUTMYECKOM CBS3M U METAIIMYECKON KPUCTAIUINYECKON pelIeTKU. BoaopoaHas CBsA3b U MEXaHU3M
ee 00pa3oBaHus. MexXMONEKyIIpHas U BHYTPUMOJICKYJIIpHAs BOJOPOIHbIE CBsi3u. DPusnyeckue
CBOMCTBA BEILIECTB C BOJIOPOJHON CBA3bI0. bronornyeckas posib BOJOPOJHON CBSI3M B OPraHU3aLUN
CTPYKTYp OnononumepoB. ' muOpuguzanusiopoOuTtaneiiureoMeTpuaMONEK Y JL
Tunsl TMOpUIN3ALINY IIEKTPOHHBIX OpOUTANIEN U T€OMETPUS OPraHMYECKUX U HEOPraHMUEeCKUX
MOJIEKYJI. TEOpPUACTPOEHUAXUMHUYECKUXCOEIUHEHHU U [Ipeanocbuiku co3ganus
TEOpPUHU CTPOCHMSI XUMHUUECKHUX COeTUHEHM: paboThl npenmectBeHHUKOB A. M. Bytneposa (K. b.
Mioma, ®@. Benep, 1. @. XKepap, @. A. Kekyne), cve3n ecrectBoucnsitaTenei B r. [lneliepe.
JInunoctHble kauecTBa A. M. ByTiepoBa. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COCIMHEHHUN U COBPEMEHHOM TEOPUHU CTPOCHUs. 30MepHs B OpraHu4eCcKon 1
HEOPraHWYECKOW XUMHUU. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPTraHUYECKUX U HEOPTaHUYECKUX
BeecTB. OCHOBHBIE HAIIPABJICHUS PA3BUTHUS TEOPUH CTPOEHUS OPraHUYECKUX COEANHEHNN
(3aBUCHUMOCTH CBOMCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOTO, HO M OT MX 3JIEKTPOHHOT'O U
MIPOCTPAHCTBEHHOTO CTPOEHUs ). IHAYKIIMOHHBIA U Me30MepHBIN 3P dexTsl. CTepeoperysipHocTs. [ u
AIEKTUYECKHUEOCHOBBOOIMHOCTUABYXBEAYIMUXTEOPUUXUMHU U
Huanexktruueckue ocHOBBI oOHocTH [lepuonuueckoro 3akona /. M. MenaeneeBa u TeOpUH CTPOCHUS
A.M. BytnepoBa B cTaHOBIeHHH (pabOThI IPEAIIECTBEHHUKOB, HAKOIUIEeHHE (aKTOB, y4acTHE B
Che3/1aX, PyCCKHI MEHTAJIUTET), pecKa3aHuu (HoBbIe aeMeHTh — Ga, Se, Ge 1 HOBbIE BelleCcTBa
—u30Mephl) U pa3BuTuu (Tpu popMynupoBku). [lonumMepbolopraHu4YecKkueuHEeOpraHu
4 e ¢ K U €. [lonmumeppl. OCHOBHBIE IOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI:
KMOHOMEP>>, KHOoIUMEP>>, KMAKPOMOJIEKyIa>>, KCTPYKTYPHOE 3BEHO>>, KCTEIIEHb
MOJIUMEpHU3aKn>>, <KMOJIeKyJIsipHas Macca>>. CrocoObl MOTy4YeHHs NOJIMMEPOB: PEAKIIUN
MOJIMMEPU3AIUH U MoJIMKOHAeHcanuu. CTpoeHre MOJTUMEPOB: reoMeTpuyeckas hopma
MaKpPOMOJIEKYJI, KPUCTAIUIMYHOCTD U aMOP(PHOCTb, CTEPEOPETYIAPHOCTD. [lonuMepbl opraHuyecKue u
Heoprannueckue. Kayuyku. [Tnactmaccel. Bonokna. bruonoaumepsl: 6€1Ky U HyKJICHHOBBIE KUCIIOTHI.
Heopranuueckue monuMepsl aTOMHOTO CTPOSHHS (AJUIOTPOIIHBIE MOIM(UKAIIH yTiIepoa,
KPUCTAITTMYECKUI KPEMHUH, CeJIeH U TEeJUTyp LEMOUYEYHOr0 CTPOSHUS, TMOKCU KPEMHUS U JIp.) U



MOJIEKYJISIPHOT'O CTPOEHHUS (cepa miacTuieckas u Ap.). flucnepcHbl € c U C T € M bl. Huctobie
BemecTBa u cMecH. Kimaccudukanus XumMudeckux BemecTs mo yuctore. CoctaB cmeceit. PacTBopsl.
PactBopumocTs BemecTB. Knaccudukaius pacTBOPOB B 3aBUCHMOCTH OT COCTOSIHHSI PACTBOPEHHOTO
BelecTBa (MOJICKYJSIPHBIE, MOJICKYJIIPHO-UOHHBIE, HOHHBIE). THUITBI PACTBOPOB IO COJEPIKAHHUIO
pacTtBopeHHOro BeniectBa. KonueHnTpanus pactBopoB. [loHsTue <K aucnepcHas cuctema>>.
Krnaccudukanus qucnepcHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHoro COCTOSIHUS JUCTIEPCUOHHOMN
cpelbl M JUcTIepcHOi (asbl, a Takke Mo pa3Mepy dacTHil. I'pyOoaucepcHble CUCTEMBL: IMYIbCUU U
cycnensuu. Pacuerneie 3anaun. 1. PacyeTs! mo xumudeckum dopmyiam. 2. Pacuersl, cBsS3aHHBIC C
MOHATHSIMH <KMaccoBasi 10Js1>> U <K0ObeMHasl 10JI1>> KOMIIOHEHTOB cMecH. 3. Brruncnenue
MOJISIPHOW KOHLIEHTPALlUK PaCTBOPOB.

Tema 3. Xumnyeckne peakunu (13u) KnaccupukanuussXxuMUUYecCKUXpeaKI UM BO
PraHUYEeCKOHWMHEOPraHMUYeCcKOMXuMu u. [loHITHE O XUMUYECKON pEAKLIUHU, OTINYUE
€e OT AJAePHON peakuuu. AJUIOTPOITHBIE U MOJIMMOpGHBIE TpeBpalieHus BemecTB. Knaccuduxanus
peakuuii B HEOPraHUYECKOM XUMUH 110 YUCITY U COCTaBY pearrupyroux BeniecTB (pa3iokKeHus,
COCIMHEHUS, 3aMelIeHus1, oOMeHa). Knaccnpukanus XuMHUECKUX peakluii B OpraHMueCKOl XUMUHU
(mpucoenuHeHus, 3aMeIleHUs, OTUIeTIeHus, n3oMepuzanun). Kinaccudukanus peakuuit o
TerioBoMy 3¢ dekrty, mo $pa3zoBoOMy COCTaBY, 1O yUaCTHIO KaTanu3atopa. O0patuMbie U HEOOpaTUMBIE
peakuuu. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUMU U PEeaKIUH, UAYIIHe 0€3 N3MEHEHHUs CTeNeHeH
OKHUCJICHUS AJIEMEHTOB. MEXMOJIEKYISIPHbIE U BHYTPUMOJICKYJISIPHBIE OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE pEAKIMU. Peakiny 1ucrponopuuoHUpOBaHus. MeTOo bl COCTaBIECHUS
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX PEAKLUI: METO/] 3JIEKTPOHHOT0 OajaHca U METOJ] IIOJIypeaKLui.
OCHOBHBIE OHATHS XUMUYECKOUN TepMoanHamMukH. [lepBoe Hayano TepmoanHamMuku. TerioBon
a¢dekt xumudeckoi peakmun. 3akoH ['ecca u ciencTBust U3 Hero. Teriora (SHTaNbIH) 00pa30BaHUS
BelecTBa. Tepmoxumuueckue pacuetsl. [lonstre suTponuu. Bropoe Hauano TepMoAMHAMUKH.
CBobopnas sneprust ' ub6ca. PacueTsl caMoOnpon3BOIBHOTO MPOTEKAHUS XUMUYEcKoi peakiuu. C K o
POCTHhXMUMHUUYECKUXDPeEaKI UM [Ipeamer xumudeckoid KuHeTUkU. [loHATHE CKOPOCTH
XUMUYECKOHM peakuuu. KuHeTuueckoe ypaBHEHUE PEaKIMM U KOHCTAaHTa CKOPOCTH XUMHUUYECKOU
peakuuu. GakTophl, BIUSIONINE HA CKOPOCTh XUMHUUECKON peakiuu (IpUpo/ia pearupyrouiux BEelecTs,
KOHIICHTpallUs, TEMIIepaTypa, MOBEPXHOCTh COPUKOCHOBEHUS BellecTB). [ToHsiTHE 0 KaTanu3aTopax u
KaTtaym3e. ['oMoreHHbI U reTeporeHHbIi karanus. @epMeHTe. O O paTUMOCTHBXHUMH Y E CK U X
peaknuil. Xu MH4YeCcCKOEepaBHOBECHUe. O0paTuMble XUMHUUECKHE PEAKIIUN, U3MCHEHHE
sHeprun [ m66ca B oOpaTrmMom mporecce. XMMUYECKOE PABHOBECHE U €r0 JUHAMUYECKUMA XapaKTep.
Koncranra xumuueckoro paBHoBecus. [Ipunnun Jle Harense. CMellieHre XUMUYECKOTO PaBHOBECHS.
ODONEKTPONUTUUYECKAAAHUCCOIHAILHU A DIESKTPOIUTHI U HEANEKTPOIUTHI.
DNEeKTpoNUTHYECKas! JUCCOLMALIMS, MEXAHU3M JUCCOLMAIINU BEUIECTB C PA3IMYHBIMUA BUJIAMH CBSI3H.
CunbHble U cradble 1eKTpoauThl. CTeneHb AUCCOIMAIMY U €€ 3aBUCUMOCTD OT Pa3iINYHbIX (PaKTOPOB.
HNonnoe npoussenenue soasl. [lonstue pH. Bonopoausiii nmokasarens. I' u g p o i1 u 3. ['uaponns kak
oOMeHHbIN mporiecc. OOpaTUMBII 1 HEOOPATUMBIN THAPOTIU3 OPTaHUYECKUX U HEOPTaHUYECKHUX
BemecTB. ['uaponus coned. ['maponn3 opraHndeckux COeIMHEHUN KaKk XMMHYeCcKasi OCHOBa 0OMeHa
BemecTB. ['uaponn3 AT® kak 0CHOBA SHEPTETHUECKOTO OOMEHA B KMBBIX OPraHU3Max. Y CHIICHHE U
MoJIaBlIeHUE 00paTUMOro ruAposnsa. Pacuetnelie 3agauun. 1. PacdeTsl o TepMOXUMUYECKUM
ypaBHEHUAM. 2. Boruncnenue teraoBoro a¢¢ekra peakiuy 1no TermioTe 00pa3oBaHus pearupyonmx
BELIECTB U NPOAYKTOB peakuuu. 3. Onpenenenne pH pacTBopa 3a1aHHON MOJISIPHON KOHLIEHTpaLUH. 4.
Pacuet cpeaneit CKOpOCTH peakuu M0 KOHIIEHTPAUIM pearupyronmx BemecTB. 5. Berunucienus ¢
WCIIOJIb30BaHUEM TOHATUS <KTeMIEepaTypHbIi K0d(hPUIIMEHT CKOpOCTH peakuuu>>. 6. Haxoxaenue
KOHCTAHTBI PABHOBECHS PEAKLIUU 110 PABHOBECHBIM KOHUEHTPALMAM U ONPEAECICHUE UCXOIHBIX
KOHIIeHTpauuii BemecTB. JIaboparopHsie onbITh. 1 Pa3noskeHune nepokcuaa BoI0poaa ¢ HOMOIIBIO
okcuna meau (II) u kaTamasel. 2 3HakomMcTBO ¢ Koyueknuert CMC, coaeprkanux H3uMbI. 3. Peakmuu,
UayIme ¢ 00pa3oBaHUEM 0CaJIKa, Ta3a WM BOJBI UISI OPTaHUYECKUX U HEOPTaHUIECKUX
31EeKTPOJIUTOB. 4. Paznuunble ciyyau rujiponusa coneil. Mccenenoanue cpeapl pacTBOPOB € MTOMOIIBIO
uHAKaTopHOU Oymaru. Tema 4. BemiectBa u ux cBoiictBa (29 u) Knaccupukanmusuneopras
HYeCKHUXBeIN e cTB. Bemecrsa npocTeie U cinoxHble. baaropoansle ra3el. CpaBHUTENbHAS



XapaKTEPUCTUKA MPOCTHIX BEIIECTB: METAUIOB U HEMETAJIJIOB, OTHOCUTEIIBHOCTb 3TOM
kinaccudukanun. CII0KHBIE BEIIeCTBa: OMHAPHBIE COCTUHEHHMSI (OKCHIBI, TaJIOTeHUIbI, CYIb(UIBI U T.
1.), THAPOKCHUIBI, cONu. [IoHsTHE O KOMILIEKCHOM cOeMHEHUHU. JJOHOPHO-aKIIENTOPHOE
B3aUMO/ICHCTBHE KOMILJIEKCOOOpa3oBaTesei u muranioB. KoopamHanmoHHOe 9rCiio
KOMIUIeKCooOpa3zoBarens. BHyTpeHHssI 1 BHEITH:S cdepa KOMIUIEKCOB. Jluccoruanis KOMIUIEKCHBIX
coequHeHnil. [I[puMeHeHne KOMIUIEKCHBIX COEJUHEHHI B XUMUYECKOM aHAJIU3€E U B
MIPOMBIIIIJIEHHOCTH, X pOJib B ripupoae. KnaccudpukanmussopraHmuyecKHUXBe € CTB.
Knaccudukanmst opraHmdecKux BEMIECTB TI0 CTPOCHUIO YTIAECPOTHOM e  (AIUKINIECKUEe U
UKINYECKHE, HACBIIIEHHBIC U HEHACHIIICHHBIE, KAPOOLMKINYECKUE U TEeTEPOIIMKINYECKHE,
apOMAaTHYECKHE YTIIEBOJIOPOIbI). YTIIEBOIOPOIbI (aTTKAaHbI, AJIKEHBI, aTKMHBI, ITUKIIOQTKAHBI,
aJIKaJUEeHbl, apEHbI, TaJOT€HONPOU3BOIHBIE YTIEBOAOPO10B). OYHKIIMOHAIbHBIE TPYIIIIHI
(runpokcuibHasi, KapOOHUIIbHAS, KAPOOKCUIIbHASL, HUTPOTPYIINA, aMUHOTPYIINA) U KilacCUpUKaLUs
BEIIECTB 10 3TOMY IIpu3HaKy. Me T a 1 i1 bl. [lonoxxenue meraios B [lepuonnueckoni cucreme /1. U.
MenpeneeBa. OCOOEHHOCTH CTPOEHUS aTOMOB U KpucTailioB. [Tomumopduszm. O6mue dpuznueckue
cBoicTBa MeTa/ioB. DeppOMArHeTUKH, MAPaMarHeTUKU U TMaMarHETUKH. DIEKTPOXUMUYECKUM sl
HanpspDKeHUH MeTauioB. CTaHAapTHBIN BOJOPOIHBIHN 31eKTpo. CTaHAapTHHIE JIEKTPOIHBIC
noteHnuanbl. O01Me XUMUYECKUE CBOMCTBAa METAIIOB: B3aUMO/ICHCTBUE C HEMETaJlIaMHU, BOJIOM,
OMHAPHBIMU COCAMHEHUSMHU, KHCIIOTaMH, COJIIMUA. B3anMoieiicTBre HEKOTOPBIX METAJIOB C
pacTBopamu 1ienoueil. BzaumoaeicTBre akTUBHBIX METAJIJIOB C OPrAHUYECKUMU COETMHEHUSIMU.
Oco0OeHHOCTH peakIiii METaIOB C a30THOM U KOHLEHTPUPOBAHHOM cepHOil kuciotol. Koppoi3us
M e T a a1 o B. [lonarue koppo3uu. XumMuueckas u 3JIEKTPOXUMHUYECKast KOPPO3HSI U CIIOCOOBI 3alTUTHI
METaJUIOB OT KOPpo3uu. O 0 M ecnmocoO MONYyUYEHHU I M€ T aJiio B. MeTrajibl B IpUpo/Ie.
OcHoBHbIE CTIOCOOBI MOTYYESHHsI METAJIOB (MIMPOMETAJLTYPrusl, THAPOMETAILTYPT U,
AJIEKTPOMETAILTYPIHs). DICKTPOIIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MTPOIIECC. DIIEKTPOIU3
pacIIaBOB AJIEKTPOIUTOB. DIEKTPOJINU3 PACTBOPOB IIEKTPOIUTOB C UHEPTHBIMU M aKTUBHBIMU
aneKkTpoaMu. Mcronb3oBaHue 3€KTpOar3a B IPOMBIIUIEHHOCTH. M € Ta NI BITIABHBIXTO AT P
y 1 1. [llenounbie MeTamibl, 00IIas XapakTepUCTHKA Ha OCHOBE MoyioxkeHus B [leproauueckoit
cucteme anemeHnToB J[. 1. MenneneeBa u ctpoenus aromoB. [lonydenue, puznueckrue u XUMHYECKUE
CBOMCTBA, IPUMEHEHUE LIEJTOYHBIX METAJJIOB U UX COEAMHEHUI. bepuinuii, Maruui,
HIEJI0YHO3EMEITbHBIE METAJITBI, UX 00IIast XapaKTEPUCTHKA HA OCHOBE MoJokeHus B [leproanyeckoit
cucteme snemenToB J[. . MenneneeBa u ctpoenus aromoB. [lonydenue, puznueckrue U XUMUYECKUE
CBOICTBA, MPUMEHEHHUE MIETOYHO3EMENIBHBIX METAJUIOB U UX COCIMHEHUN. ATTFOMUHHUI, CTPOCHHE
aToMa, GU3NYECKHE U XUMUYECKIE CBOMCTBA, MOJTYYeHHE U TPUMEHEeHne. M e TaM I BI M0 0 0 4 H bl X
MO T Py I I XapaKTePUCTHKA METAJIOB MMOOOYHBIX MOATPYIII TIO UX MOJIOKCHHIO B
[Tepuoauueckoii cucreme anementoB J[. . MeHnneneeBa u cTpoeHuio aToMoB. Menb: dhuznyeckue u
XMMHYECKHUE CBOMCTBA, MOJyYEHUE U MpUMEHEHHE. BaxHeiine coequHenus meau. Gu3ndeckue u
XUMUYECKHUE CBOMCTBA, MOJIYUYEHNUE U TPUMEHEHNE IMHKA. XapaKTePUCTUKA BaKHEUIIUX COCTUHEHUIN
(oxcuma u rugpokcuaa uHKa). Gu3znyeckne U XUMUYECKUE CBOWCTBA, MOJTYyUYECHHUE U TPUMEHEHNE
XpoMa. XapaKTepruCTHKa BaXKHEHIIIMX coeMHEHHUH (oKcuaa u ruapokcuaa xpoma (I11), nuxpomaros u
XpOMAaTOB MICIOYHBIX METAILIOB). OCOOEHHOCTH BOCCTAHOBJICHHS IMXPOMATOB B 3aBUCHMOCTH OT
cpenabl pacTBOpoB. PU3NUECKHE U XUMUUYECKHE CBOMCTBA, IOJYyUYEHUE U IPUMEHEHHUE MapraHiia.
XapaKkTepuCTUKA BaXKHEHIINX COCTUHEHNI: OKCUIOB, THAPOKCHIIOB, cojieil. OcoOeHHOCTH
BOCCTAaHOBJIEHHUS IEPMAHTAHATOB B 3aBUCUMOCTHU OT cpelibl pacTBOpoB. H e M e T a 11 11 b1. [lonoxenue
HeMmeTaiioB B [lepuonuyeckoii cucreme [l. V1. Menaeneea. OCOOEHHOCTH CTPOEHMSI aTOMOB U
KpUCTAJUIOB. Anotponusi. bnaropoanslie ra3pl. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA
HeMeTayuioB. OO0Ias XapakTepUCTHKA BOAOPOJIHBIX COeIMHEHUN HeMeTaioB. OO0mas
XapaKTEPUCTUKA OKCUJIOB U THAPOKCHUI0B HeMeTauioB. ["anorensl. CTpoeHUE aTOMOB rajlOr€HOB, UX
CpaBHUTEJIbHAS XapakTepucTrKa. CBOMCTBA MPOCTHIX BEIIECTB 00OPa30BaHHBIX rAJIOTCHAMMU.
OKuCIIUTENBHBIE CBOMCTBA TAJIOr€HOB. ['a10reHoBO10pO/Ibl, UX CBOMCTBA, CPABHUTEIbHAS
XapakTepUCTUKA. XJIOP U €ro COCIMHEHNS, HAXOKIECHUE B IPUPOJIE, IOJTyYEHUE, CBOMCTBA,
IpUMEHEHUE. XJI0POBOJOPO/I U COJIIHASI KUCIO0TA. XJIopubl. Xalbkorenol. HaxoxaeHue kuciaopoaa u
CephlI B MIPUPO/IE, OJYUCHUE X B MPOMBIIIIICHHOCTH U JabopaTopun. CBOMCTBA KUCIOPOA U CEPHI:



AJIOTPONHs U PU3NUECKHE CBOMCTBA aJUIOTPOITHBIX MOAN(DUKALIMI; OKUCIUTENIbHBIE CBOWCTBA
KHCIIOpOJIa U Cephl B pEakLUsAX C MPOCThIMU BelllecTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA CEPHI.
OxucneHne KUCIOPOAOM CIIOKHBIX BelecTB. OKUCINUTENbHBIE CBOMCTBA 030HA. [IpumeHeHue
KHcnopoa u o3oHa. [Ipumenenue ceprl. CepoBo10po1, HAX0XKIEHUE B IPUPO/IE, TOTYUEHHE,
CTPOEHHUE MOJIEKYJIbI U CBOMCTBA: (pu3nueckue U xumudeckrne. CepoBo1opogHast KHCIO0Ta U
cynbduasl. Oxcun cepsl (IV), ero croiictBa. CepHuctas Kuciora u ee coiau. CepHasi KHUCIIOTa:
MIPOMBIIIJICHHOE NPOU3BOACTBO, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA (OKUCIUTENbHbIE U OOMEHHBIE).
[Ipumenenue ceproit kuciaotel. Conu cepHoi KUCTIOThI. A30T. HaxoxaeHue B mpupoje, Mmoyy4eHue.
Crpoenne monexyibl. OKUCINTENBHBIE M BOCCTAHOBUTEIbHBIE CBOICTBA a30Ta. I[puMenenue a3ora.
AMMUaK: noysy4eHue, CTpOeHHe MOJIEKYJIbl, CBOMCTBA (OCHOBHBIE, PEaKIIMN KOMILIEKCOOOpa30BaHMUsl,
BOCCTaHOBUTEJIbHBIE, OKMCIUTENIBHBIE, PEAKLIMU C OPraHUYECKMMHU BEILIECTBAMU U C YTIEKUCIIBIM
razom). Conm aMmMoHuUsI 1 uX ipuMeHeHne. OKCHUIIBI a30Ta, UX CTPOCHHUE U CBOMCTBA. A30THAs
KHCJIOTA: MTOJIyYE€HUE, CTPOCHUE MOJIEKYJIBI ¥ CcBOKCTBAa. HUTpAThI, MX TEPMUUECKOE Pa3I0KEHUE.
®dochop. Haxoxaenue B mpupoe, modydeHne. AJIoTponus U GU3HIECKUE CBOMCTBA MOAU(PUKAIIHIA.
OxucnuTenbHble CBOWCTBA (PEAaKLIMU C METaJUIaMU) U BOCCTAaHOBUTEINIbHBIE CBOMCTBA (pocdopa
(peakiuu ¢ TaJoreHaMu, KUCIOPOI0M, KOHIIEHTPUPOBAHHOW CEPHOU M a30THOU KucyioTaMu). OKcus
¢dochopa (V). PochopHbie KUCITOTH U UX conu. Yriepoa. HaxoxaeHnue B npupojie. AIOTPONUS U
¢u3nueckue cBoiicTBa Moau@UKauil (MOBTOpeHNE). XUMUYECKHE CBOMCTBA YIJIepoa:
BOCCTAHOBUTEINIbHBIE (B3aUMOJICHCTBUE C TaJIOTEHAMU, KUCIIOPOJOM, CEPOM, a30TOM, BOJIOH, OKCUAOM
meau (II), KoHIIeHTpUPOBAaHHOM CepHON U a30THOM KUCIOTAaMHU) U OKUCIIUTEIbHBIE (B3aUMOIEHCTBUE C
MeTaJllaMH, BOAOPOAOM, KpeMHHeM, Oopom). [losyuenue, cBoiicTBa U MPUMEHEHHE OKCHJIOB
yriaepoaa. YronbHas KucioTa u ee coinu. Kpemuuit. HaxoxneHue kpeMHuUs B IPUPOJIE U €T0
NoJIyyeHue. AJUIOTPONHUS U CBOMCTBA aNIOTPOIHBIX MOIM(UKAIMI KpeMHMs. BoccTaHOBUTENIbHBIE
(peakuuu ¢ rajJoreHamMH, KMCJIOpOI0M, paCTBOPaMHU ILIEJI0UYEH) U OKUCIUTEIbHbIE CBOMCTBA KPEMHUS
(peakuu ¢ meraiiamu). [lpumenenue kpemuus. OKcuz KpeMHUsI, KpEMHHUEBasi KUCJIOTA U €€ COJIH.
CunukaTtHas IPOMBIIUIEHHOCTb. KN CTOTH OpraHMYyecKUENHEOPTraHUYECKUE.
Cocras, knaccuuKaiys 1 HOMEHK/IaTypa HEOPraHWYECKUX M OpPraHn4YecKuX KUcioT. [lonmydyenue
BaYKHEHNIINX OPTraHUYECKUX U HEOPraHUYECKUX KUCIOT. XUMUYECKUE CBOMCTBA (pPEeaKIUu ¢
MeTaJlllaMH, C OKCUJAMH METAJNIOB, C OCHOBAHUSAMH, C COJISIMH, CO ciupTamu). OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOU M a30THOM KUCI0T. O CHO B a
HUSSOpTaHUUYECKHEeUuHeopraHuuyeckue. Cocra, knaccupukaiys, HOMCHKIATypa
HEOPraHMYECKUX U OPraHu4eCKUX OCHOBaHUN. OCHOBHBIE CIIOCOOBI MTOJIY4YE€HHUS THIPOKCHUIOB
METaJIOB (ILIEI0Yei — PeaKIUsIMU METAJUIOB U MX OKCUIOB C BOJIOM, HEPACTBOPUMBIX OCHOBaHHH —
peaknueit oomeHa). [TomydeHne aMmmMuaka 1 aMHHOB. XMMHYECKHE CBOMCTBA OCHOBAHUIA: MIEIOYCH
(peakuuu ¢ KUCIOTaMU, KUCIIOTHBIMU OKCHJIaMHU, pAaCTBOPAMU COJIEH, C TPOCTHIMU BEIIECTBAMH, C
raJIoNI0NTPOU3BOTHBIMHU YTIIEBOIOPOIOB, (DEHOIIOM, JKHPAaMH); HEPACTBOPUMBIX OCHOBAaHUH (peaknu
C KUCJIOTaMH, PEaKluu pa3okeHus). AMpoTepHBeOoOpraHudyecCKUeHHEOpPranumuec
KuecoenuHeH U s1. CiocoOs! moydeHus: aMmpoTepHBIX COeTUHEHNH (aM(OTEPHBIX OCHOBAHUH U
AMUHOKHCIIOT), UX XUMHUYECKHEe CBOICcTBa. [ e HeTHYeCcKasICBA3ZbMEXKAYKIaccaMUuopr
AHMYECKUXMHEOPraHUYECKUXCOEAUHEHHU W [lonarna Krenernyeckas cBsi3b>> U
«reHeTruueckuii psa>>. OCHOBHbBIE MPU3HAKU T'€HETHYECKOTO psijia. ['eHeTnueckue psabl METaioB (Ha
MpUMepe KajbIHs U JKeje3a) U HEMETaJUIOB (Ha MpuMepe cepbl U KPEMHHUS) U TIEPEXOJHOTO IEeMEHTa
(Ha mpumepe anoMuHMs). 'eHeTHUeCKUE psAbl M TEHETUYECKasl CBSI3b B OPraHMYECKON XUMUU.
EnuncTBO Mupa BemecTB. Pacuernsie 3amaun. 1. Beraucnenue maccol uiam o0beMa MpoIyKTOB
peaxIiy 1o U3BECTHON Macce MM 00beMy HCXOIHOTO BELIECTBA, COAEPIKAIIEr0 IPUMECH. 2.
Brruncnenue maccel HCXOAHOTO BEIIECTBA, €CJIM U3BECTEH MPAKTUYECKUN BBIXOI M MAacCOBas €ro JI0JIst
OT TEOPETUYECKH BO3MOXKHOrO0. 3. BblunciieHus 1o XMMMUYECKUM YPAaBHEHUSIM PEAKLUI, €CIIU OAHO U3
pearupymolrx BelecTB AaHo B u30bITke. 4. OrpeneneHre MOJIEeKyIIpHON GOopMyJibl BElIeCTBa MO
MacCCOBBIM JIOJISIM JIEMEHTOB. 5. Ompenienenue MoJIeKyJIIpHON (GOpMyIIbl ra3000pa3HOro BEIECTBA 110
M3BECTHON OTHOCHUTEIHLHON IIIOTHOCTH U MacCOBBIM JIOJISIM 3J1eMeHTOB. 6. Haxoxxienue
MOJIEKYJISIPHOUM (pOpMYITBI BEIIECTBA MO Macce (00beMy) MPOayKTOB cropanus. 7. KomOuHUpOBaHHBIE
3amaun. JlabopaTtopHsie onbIThL. 5. O3HaKOMIIEHHE ¢ 00pa3iamMu MpeICTaBUTENIEH Pa3HbIX KJIACCOB



HEOpraHM4YecKuXx BellecTs. 6. KauecTBenHble peakiuu Ha noHbl Fe2+ u Fe3+ . 7. O3nakomiieHue ¢
oOpa3iamu npecTaBUTeNel pa3HbIX KJIACCOB OPraHNYeCcKUX BelecTB. 8. KauecTBeHHbIe peakliuy Ha
katnoHsl Meau. 10.KauecTBeHHBIE peakuy Ha ranoreHua-uoHsl. 11. KauecTBeHHbIE peakiuy Ha
cynbua-, cynbGuT- u cyibpar-annonsl. 12. KadecTBeHHas peakiiis Ha HOH aMMOHUS. 13.
KauectBennas peaxiust Ha GpocgaT-anuoH. 14. KauecTBeHHas peakiys Ha KapOOHAT-aHUOH. 15.
[TonyueHne kpeMHHEBOM KUCIIOTHI B3aMMOJECHCTBUEM PAacTBOPA CHIIMKATa HATPHsI C CUIIBHOM
kuciotoid. CoaepxaHnue UIMEeT KOPPEKTUPOBKY, B HETO 100aBJIEHBI BONPOCHI 110 OPraHMYECKOW XUMUHU
3a cyeT cokpaileHus TeM "Xumus u obmectBo", ypokoB "O0oO01IeHre U CUCTeMaTU3alMsl 3HaHHH ",
"T'unponuz", "Permenne 3ama4 BeICOKOM cioxHocTh"(TeMa 3)," Metannudeckas cBsi3b. BomopoaHas
cBs3b.", " [IpocTpancTBeHHOE cTpoeHue mosekys.", " [lonumepsl opraHndecKkre U HeOpraHuyeckre
"(Tema 2). Takum o6pazom Tema 5."Xumus u o01mecTBo" 3amMeHeHa Ha TeMy "OpraHudeckue
BemecTtBa" Tema 5.0prannueckue Bemiectsa.(12 yacos) Knaccudukanus opraHuueckux coeJMHEHHM
10 CTPOCHHUIO YTIIEPOJHOIO CKelleTa U 1o (yHKIIMOHATIBHBIM rpynnaM. HoMeHk1aTypa panuoHaibHas
u UIOITAK (IUPAC). Ankansl. MexaHu3M peakiuy paJuKalbHOIO 3aMELICHHS], €r0 CTaNH.
[IpakTHyeckoe KCIoIb30BaHUE 3HAHUM 0 MeXaHW3Me peakluil B npaBuiax Th B ObITy U Ha
npousBocTBe. AnkeHbl. [lonsTue 06 nunayktuBHoM (+1) apdexre Ha mpumepe MoIEKyIIbI MPOMEHA.
MexaHu3M peakiuy MeKTPOGUIBHOTO NPUCOSANHEHHS K ankeHaM. AnKuHbL.. OcoOble cBOMcTBa
TEPMUHAJIBHBIX aJIKUHOB. [I[puMeHeHre anknHOB. ANIKaIueHbl. B3auMHOE pacionoKeHue peBs3eil B
MOJIEKYJIaX aJIKaJUeHOB: KyMyJIUPOBAHHOE, CONPSIKEHHOE, N30JupoBaHHOE. OCOOEHHOCTH CTPOCHUS
COTIPSDKEHHBIX aJIKaJNEeHOB, X nosrydeHue. . Padoter C. B. Jlebenera. OcobeHHOCTH peaKinii
IIPUCOEAVHEHUS K alIKaJeHaM C CONPsKEHHBIMHU CBA3sIMU .L{nkiioankansl. ['omonoruueckuii psaa u
oOuras popmyna nukinoankaHos. Hanpspkenue nukia. [lonydyenue u xumuyeckue cBocTBa
uKioankaHoB. OcoOble CBOWCTBA LIUKIIONPOIIaHa, UKI00yTaHa. ApeHbsl. beH30:1 kak npencTaBuTeNb
apeHoB. Ctpoenue mMosekyssl Oen3ona. Conpskenue csizell. Mzomepus 1 HOMEHKIIaTypa apeHoB, UX
nosyyeHue. I'omonioru O6en3ona. BiusiHue 60K0BOI 1IeNH Ha 3JEKTPOHHYIO MJIOTHOCTh CONPSKEHHOTO
p-o0naka B MOJIEKyJIaX TOMOJIOTOB OeH301a. XUMHUYECKHEe CBOMCTBA OeH30a. Peakinu 3amenieHust
6en3ona. Cnuptsl. Kinaccudukanus cnuptoB. MexxMomneKkysipHas BOJOPOHAS CBA3b. XUMHUECKUE
CBOMCTBA CIIUPTOB, O0YCIIOBIIEHHBIEC HAJIMYMEM B MOJIEKYJIaX THAPOKCHIBHBIX rpymin. OCOOEHHOCTH
CBOMCTB MHOTOaTOMHBIX clIUPTOB. KauecTBeHHasl peaklys Ha MHOIOATOMHBIE CIIUPTHL. DEHOIIBI.
B3aumHoe BIusSHUE aTOMOB U IPYII B MOJIEKYJIaX OPraHUYECKUX BELIECTB Ha IpUMepe GpeHoa.
[onmukonaeHcanus gpenona c popmanbaerugoM. KauectBennas peakuus Ha peHos. CpaBHeHHE
KHMCIJIOTHBIX CBOMCTB BEIIECTB, COJIEPKALINX I'HIPOKCUIIbHYIO TPYIIITY: BOJIbI, OTHO- © MHOTOaTOMHBIX
CIMPTOB, peHona. AnbAeruibl U KeToHbl. OTeNbHBIE IPECTaBUTENN allbJAETHIOB U KETOHOB.
XUMUYECKUE CBOWCTBA allbJIETHI0B, 00YCIIOBIIEHHBIE HAJTMUNEM B MOJIEKYJI€ KApOOHUIbHON TPyIIbI
aToMoB. KauecTBeHHbIE peakIMK Ha abAeru/ibl. Peakius moJukoHieHcauuu GopMabaeruia ¢
¢denonom. OcoOOEHHOCTH CTPOCHUS M XUMHUECKUX CBOMCTB KETOHOB. CITIOCOOBI MOITydeHHUsI.
Kap6onoBsie kucnotsl. Kitaccudukanus n HoMeHKIaTypa KapOOHOBBIX KUCIOT. PU3nuecKkue
CBOICTBa KApOOHOBBIX KUCJIOT U UX 3aBUCUMOCTb OT CTPOEHMSI MOJIEKYJ. XMMHUUYECKHE CBOMCTBA
HenpeAeabHbIX KapOOHOBBIX KUCIOT. CioxkHbIe 3¢upbl. CTpoeHHE U HOMEHKJIATypa CI0XKHbIX
s¢upoB. PaBHoBecHe peakuuu sTepruuKanuy . GakTOpsl, BIUSIONIAE Ha HETO. JKUpbI Kak CIIOXKHBIE
s¢upsl. Homenknarypa u kinaccudukanus ;xupoB. MoHo-, 1u- 1 nonucaxapusl. IlpeacraBurenu
Kaxaoi rpynnsl. AMuHbl. CocTaB U cTpoeHue aMuHOB. Knaccudukanus, u3oMepusi 1 HOMEHKJIaTypa
aMHHOB. Anudarnyeckue aMuHbl. AHWINH. [loyyeHre aMHMHOB: alKUIMPOBAHUE AMMUAKA,
BOCCTAaHOBJICHUE HUTPOCOSANMHEHUH (peakius 3uHuHa). Pru3ndeckue CBONCTBa aMUHOB. XUMHUECKUE
CBOICTBAa aMHHOB: B3aUMOJCHCTBHE C BONOM U KUcI0TaMu. [[puMeHeHne aMuHOB. AMUHOKHUCIIOTBI U
6enku. CocTaB ¥ CTPOEHUE MOJIEKYJI aMUHOKHUCIIOT. MI30Mepusi aMMHOKUCIIOT. J[BOMCTBEHHOCTD
KHMCIJIOTHO-OCHOBHBIX CBOWCTB aMUHOKHCIIOT U €€ IPUYUHBL. B3auMozeicTBrie aMUHOKHUCIIOT C
OCHOBaHMSMH. B3anMoaelicTBHe aMUHOKHCIIOT C KHCIOTaMH, 00pa30BaHKE CIOXKHBIX 3(HUPOB.
OO0pa3oBaHue BHYTPUMOJIEKYJISIPHBIX cosiel (OunossipHoro noxa). Peakius monukoHAeHcaluu
aMuUHOKHCIIOT. [Ipumenenne amuHokucioT. benku kak npupoHslie 6nononumepsl. Ilentuanas rpynmna
aTOMOB U nentuHas cBsa3b. [lentunpl. benku. [lepBuunas, BropudHasi U TpeTUYHAs! CTPYKTYPBI
0enKoB. XMMHUECKUE CBOMCTBA OEIIKOB: TOPEHHE, ICHATYPALUs, THAPOJIN3, KAYeCTBEHHBIE (IIBETHHIC)



peaxiuu. buonorunueckue GpyHkimn 6enkoB. 3HaueHHe OenkoB. UeTBepTUYHAS CTPYKTYpa OETKOB Kak
arperaiys OEIKOBBIX U HEOSITKOBBIX MOJICKYJI. TeMaTnueckoe MIaHuPOBAaHUE C YKa3aHUEM YacoB,
OTBEJICHHBIX Ha M3yueHUe TeMbl.( 2 yaca B Hellenro, Bcero 68 yacoB) Ne Tema Komnuect



