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1. IEJA OCBOEHWUSA JTUCIHUTIJIUHBI

MenaMu  ocBoeHus aAucHMIIMHBI  «TeopeTHueckass HEOPraHUYECKAss XUMMA»
SIBJISIKOTCH:

—  H3Y4YE€HHE CTYIEHTaMH OCHOBHBIX MOHSATHIH H 3aKOHOB XMUMHH,

— OCBOEHHE OCHOBHOIO MaTepHasa Mo CTPOSHHIO aTOMOB, XHMHYECKOMH CBASH U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C MEPHOAUYECKHM 3aKOHOM U NMEPHOAHYECKOT
cuctemoi anementoB . M. MeHnneneena.

—  HU3y4YEHHE OCHOB X UMHYECKOU TEPMOAMHAMHKH U KHHETUKH XHMHYECKUX
NPOLIECCOB.

—  MNOoJy4YeHHe rTyOOKHUX 3HAHUI MO TEOPHH PACTBOPOB H TEOPHH 3JIEKTPOXUMHYECKHX

NpPOLECCOB.

2. MECTO JUCIOHUIIJIMHBI B CTPYKTYPE OTIOTII BO

HHCHHHIIHHa <(T€0peTH"IeCKaSI HECOPraHH4eCKasi XHMHsI» OTHOCHTCS K BapHaTHBHOﬁ YacTH

JUCLHITIHH MO BbI60py, SIBJISICTCSI aJ'IbTepHaTHBHOﬁ OHCLUTIIMHOMM; H3Yy4acTCsl B 1 CceMeCTpe.

Tabauua 2.1,
Cea3b AHCHMIJIMHBI «TeopeTnueckan HeopraHuuecKas XHUMHA» c
MpeAllecTBYOIHMH JHCUHIIMHAMH H CPOKH HX H3YUCHHS
Kon JWCUMIIIHHBL, NPeaecTBYOWHE IHCLHILITHHE Cemectp
JUCLIUTITHHBI «Teopernueckas HEOPraHUYeCKas X UMHUs»
bl.b.5 | Maremaruka 1
B1B.6 Dduzmka 1

b1 B.7 Hudopmarnka 1




Tabauua 2.2,

Crasb AHCUHIJIHHbI «TeopeTuquKaﬂ HEOPraHHYeCKaA XHMHA» ¢ NMOCJCIYHLUIHMH
AHCUHIVIHHAMH H CPOKH HX H3YUY€HHA

Kon JIucumnnuHel, cneayolue 3a AHCLUIIUHON Cemectp
JUCLUMITUHBI «TeoperHyeckas HeopraHuyeckas X UMHs»
b1.b5.8 Heopranudeckas xumust 2,3
B1.B.9 AHanuTH4eckast XUMHS 4.5
b1 B.10 OpraHuyeckas Xumms 6,7
BI.B.11 Duzuyeckas XUMHs 6.7
blB.12 BbicokoMonekynspHble COeIHHEHUS 8
b1 B.JIB.3 KonnougHas xumus 8
bI.BJB.6 |TeoperHueckue OCHOBbI HEOPTaHHUECKOH XUMHH 8

B pe3yabTaTe 0CBOEHHA AHCUHIIHHBI 00YHAIOLIHITCS JOIKEH:

IHATDb:
o IMpunuMnbl KaaccupHKaMU 1 HOMEHKJIATYPY HEOPraHUYECKUX COeMHEHMH,
. OCHOBHbI€ TUIbI XUMHUYECKUX CBSI3EH,
. OCHOBbBI COBpEMEHHOH TEOPUU CTPOEHUS aTOMa;
. Teopuro KOMMIEKCHBIX COEHHEHU,
. OCHOBbI HEPTETUKH U KUHETUKH XUMHUECKHX NPOLIECCOB;
. Teoputo pacTBOPOB HEINEKTPOJIUTOB U 3JIEKTPOIUTOB,
° OCHOBbI 3IEKTPONTUTHUYECKUX MPOLECCOB,
YMeETb:
L4 HaXO,ElMTb CBA3b MEXIOY CTPOCHUEM BeWecTBa M €ro XHUMHYCCKHUMU
BO3MOYKHOCTSIMH,
o Pemrate nro0ble XUMHUECKHE 3a1a4H, OMUPAsACh HA TEOPETHUECKUI MaTepuan

OCHOB XUMMHU,
o [TpoBoautbh NpocTeliliue pacyéTbl MO OKUCIUTENBHO-BOCCTAHOBUTENbHbBIM
PEAKLIMAM, SHEPreTUUECKHM U KMHETUUECKUM NMPOLIECCaM, TEOPHH PACTBOPOB;

. Paborats B naboparopuu ¢ Ucmojb30BaHHEM NpocTeiiimero nabopaTopHOro



000pyIOBaHUS;
. CocCTaBIATh XHUMHYECKHE DPEaKIMH JIOOBIX XMMHUYECKHX IPOHECCOB H

BEINIOJTHATHh HA HX OCHOBC HGOGXOILI/IMBIC PacyeTHhIL.

BJIAETh:

. MeToankoi IMpOBENCHUS XHMHYECKOrO JKCIHEPHMEHTa B J1abOpaTOPHBIX
YCIIOBHUSAX;

. VYMeHHEM MPaBUIBHOTO OOBACHEHHSA Pe3yJIbTATOB SKCIICPHMEHTA, €CIIH JIAXKE

pe3ynbTaT OTpUIAaTeNbHbIH;
. Merozamy oOKasaHus TIEpBOM IIOMOINM Ipd HECUaCTHBIX CilydasX B

XHUMHUYECKOH 1abopaTopHn.

3. KOMIIETEHIHUH OB YYAIOHNIEI'OCHA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCIUILIAHBI

IIponecc M3y4YCHUS MAUCUMIUIMHEI HampaBlieH Ha (GOPMHpPOBAHHE 3JICMEHTOB
cneayommux komnereHnuit B coorBetctBUE ¢ PI'OC BO u OIIOII BO no npanHomy
HAIPaBJICHUIO TIOIOTOBKH!

a) obmexyasTypusix (OK) - OK-6, OK-7;

0) npodeccuonanbubx (TIK) - I1K-3, ITK-6.




4. OBBEM JHCHUITHABI ¥ BBl YYEFHOUH PABOTHI

Tabanna 4.1.
O0beM TMCHMILIHHLI B BHABI YUe6HOH paboThi
Buj yuedHoit paGoTni Bcero yacosn 1
ceMecTp

OO01mas Tpy0eMKOCTh JHCIATUTHHBI 180 180
AYIMTOpHBIE 3aHATHA 104 104
Jlexnum 34 - 34
[IpakTryeckne 3aHATHA 68 68
Kourpoms camoctosirensuoit pabotet (KCP) 2 2
CamocTostensHas padora ctynentos (CPC) 40 40
Kontpons 36 36

5. COAEPKAHUE JUCIUILIMHBI, CTPYKTYPHPOBAHHOE ITO TEMAM
(PA3JIEJIAM) C YKA3SAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMHYECKHUX HJIH ACTPOHOMHYECKHX YACOB U BHI10B YUEBHBIX

SAHATHI

CTpyKTypa H cogepkaHne AMCUHNIAHBI

Tatoanma 5.1.

n/n

Paznen qUCIMITIIMHEL

0OTEI, BKIIIOYAs

caMoCT. paboTy

UIbl yUeOHOH pa-

(DopMa TEKYLICT'O KOHTPOIIA

yCreBaeMoCTH, opMa

Jlex

II1H

Cemectp
Henena cemectpa

IIpakr.

paboThI

pabota

CaMOCTOAT.

IPOMEXYTOYHOTO KOHTPOJIS

K aTTeCTallHA




Beenenue. OcHOBHBIE . s 8 4 Tect Ha xuM.
NOHATHSA U 3aKOHBI XUMHH., HOMEHKJIATYpy
2
Crpoenue atoma 1 3 4 8 4 TectoBrie 3aaHus
4
XuMHYecKas CBA3b 1 514 8 4 Konrponsnas pabora Nel
6 .
Ilepuon. 3axon u llepuon.
1 714 6 6 Konnoxsuym Nel
cucremMa
CTpoeHne KOMILIEKCHBIX 8
1 4 8 4 TecroBrle 3a1aHus
COECMHEHU ] 9
Havana xuMuaeckoi
1 (10| 4 8 4 TecToBEIe 3ajaHUS
TEPMOIHHAMHUKH
KuHeTnka 1 MEXaHu3M 11
4 8 4
XUMHYECKOH peaKiuum 12 KonTtponeHas pabota Ne2
13
14
PactBOpHI 1 s 4 8 6 TecroBble 3ananus
16
17
TecroBble 3axanus
DNEeKTPOXUMHYECKHE CBOHCTBA 18
1 4 6 4 Kontponsnas padora Ne3
pacTBOpOB 19
Konnoxsuym Ne 2
20
Hroro 1 34 68 40




Ta6auna 3.1.

MaTpHua ¢BA3H KOMIleTeHIHH, JOPMHPYEMBIX HA 0CHOBE H3Y4YEHHS AHCIUILIHHLI
«Teopernyeckas HeOPraHMYECKas XHMHSA», ¢ BpEMEHHBLIMH 3TANIAMH OCBOCHHS €€

coepKaHus
Konsi Kommnerenuus Cemectp
KOMITETEHIUH H3y4YeHUd
(®rocC)
OK-6 CrnocoOHoCcTh padoTaTh B KOJUIEKTUBE TOIEPAHTHO |
BOCIIPUHHMMATH COLMANIbHBIE, ITHHYECKHE, KOHPECCHOHALHBIC H
KyNbTYPHBIE Pasingus
OK-7 CriocobHOCTH X caMoopranu3alniy 4 caMo00pa3oBaHUIO 1
[1K-3 Bnanenue cucremoit hyHAaMEeHTaNTBHEIX XUMHYECKUX MMOHATHIE
IK-6 BrnaneHue HaBbIKaMu NpeACTaBICHUS MOJIYYCHHBIX pe3yJIhTaTOB 1
B BH/IE KPATKHX OTYETOB M NpEe3eHTaUuH




Tabauna 5.2.

Konkperuzauus pe3yJibTaTOB OCBOCHHSA AHCIHNJIHHLI

OK-6 Cnocobrnocmv pabomamv 6 KOAIeKMuUGe MONEPARMHO GOCRPURUMAMb COYUANbHDLE,

SMARUHECKUE, KOHQheCCuOHaJIbele U KYIomypusie pa3niusun

3HATH: 3aKOHBI Pa3BUTHA
o0lecTBa, COIUANBHOM IpyIi-
Ibl, KOJUIEKTHBA; OCHOBHI IICH-
XOJIOTHH B3aUMOOTHOLUECHHH.

YMersb: BEIpaxath 1 00oc-
HOBBIBAaTh COOCTBEHHYIO
no3uuuIo B chepe npodec-
CHOHAIBHOU AATEIBHOCTH,
paboTaTh B Hay4HOM KOII-
JTICKTHBE.

Buanerb: HABBIKaMH JI€JIOBO-
ro oOnIeHN s, MEKITHIHOCT-
HBIX OTHOIIIEHHH, HaBBIKAMHU
paspemeHust KOHQIINKTOB,
COITHAIbHOM afanTalum.

OK-7 Cnocobrocmu Kk camoopeanu3ayuu 4 camoodpazoéanuio

3HATh: OHATHS «CAMOOPTa-
HU3AIUD», «CAMOKOHTPOIBY,
«camo00pa3oBaHHEY; CYII-
HOCTh H OCOOCHHOCTH BO3/CH-
CTBHSA NMO3HABATEINBHEIX IPO-
HECCOB JIMYHOCTH HA CaMoop-
raHW3aIHIo U caMoobpa3oBa-
HHE; METOJbI ¥ IPHEMEI CaMo-
o0yueHus, ciocobsl Ghusu-
4eCKOro COBEPIICHCTBOBAHUS
OpraHu3Ma.

YMeTh; HCTIONBE30BATh ATH
3HAHUS MPH PeLICHHH CO-
LUHAIBHBIX H Ipodheccruo-
HAaJbHBIX 3a1a4; A1 IPHOO-
peTeHHs HOBBIX 3HAHUH U
yMEHHUI; ONIPENeIITh MyTH
B3aMMOJAEHCTBHS B KOJLIEK-
THBE T JOCTHXKEHHS IIOC-
TABJICHHBIX LiCNICH,

BuaajaeThb: HaBBIKAMH BBICTpa-
HBaHHsA COOCTBEHHOTO TI0BE-
JEHHS ¢ YUESTOM OKPYXKECHH,
CHTYaLlHH.

ITK-3 Braodenue cucmemoti hyHOameHmanviblx XUMU4eCKux NOHAMul

3naTh: 0OCHOBHI (PyHIAaMEH-
TAJIBHBIX Pa3feIoB XUMHH: HE-
OpraHHYECKON XHMHH (COCTaB,
CTpO€HHE, CBOHCTBA BEIIECTB U
COCAVHEHM), OpraHHM4eCcKOH
XUMHH (OCHOBHBIE KJIACCHI YT~
JIEBOAOPOIOB, FoMOG yYHKIIHO-
HaNEHBIX, FeTepoYHKIHAO-
HAJIBHBIX ¥ FeTePONHKINICC-
KHX COC/IAHEHUI), AHAIHTH-
YECKO# XUMUH (METPOJIOTH-
YecKHe OCHOBBI aHAJIM3a, Cy-
UIECTBO PEaKIU, IPUHLIAIIEL H
o0acTH HCNOMB30BAHMS XH-
MHYECKOTO aHamu3a), ¢pusn-
YyecKo# XuMHH (OCHOBHI Tep-
MOJIHHAMUKM, TEOPHH PaCTBO-
poB ¥ (pa30BBIX paBHOBECHUH,
XUMHMYCCKOH KWHETUKH M KaTa-
nH3a, MEKTPOXUMHH ), IIepC-
TICKTHBEI pa3BATUA HAYK; POIb
XUMHUYECKOT0 aHaJIN3a, OCHOB-

YMeTh: IPHMEHATE TEOpe-
THYECKUE 3HaHUA A7 pelile-
HHs KOHKPETHBIX 337124 B
XHMMHH; NIOJIb30BATHCS COB-
PEMEHHBIMH IIPE/ICTABICHH-
SIMH OCHOBHBIX pa3/Ic/iOB
€CTECTBEHHBIX HaYK JUIN
00BACHEHHS cIenUGUKA
NIOBEJICHUS XUMHYECKHX
COEIMHEHUIH; HCII0JIb30BATh
JIaHHKIE TI0 CTPOEHHIO Be-
LIECTB H COEAMHEHHH UIA
U3YYEHHS MX CBOMCTB; HC-
TN10/1630BaTh CTPYKTYPHBIE
JIaHHLIE B HCCIICAOBAHHH.

Baagers: ocHOBaMH TEOpHH
(bYHI[aMGHTaIIBHLIX pa3acioB
XHMHH; HABBIKAMH DEUICHM S
KOHKPCTHBIX TCOPETHYCCKUX
H 3KCNICPHMCHTAIbHBIX
3azgad.




HbIe 0COOCHHOCTH CBOMCTB BEI-
COKOMOJIEKYJISIPHBIX CHCTEM
{cTpyKkTypa, CBOHCTBA, METOAEI
CHHTE3a, 00JIaCTH IPHMEHEHHS
MOJINMEPOB), TCOPETHYECKHE
OCHOBBI XHMHUKO-TEXHOJIOTH~
4ECKHX MPOIIECCOB; OCHOBHELIE
npuONMKEeHUs KBAHTOBOM XH-
MHUH; TEOPETHYECKHE OCHOBEI
KOJUIOH/IHOH XHUMHUH, TEOPHIO
CTPOCHHS KPUCTAILIOB H CXEMY
HX KBaTH(UKALHH; BO3MOXK-
HBIC C)ephl HX CBA3U H MPHIIO-
JKEHUs1, BOSMOXKHOCTB HX HC-
MOJIE30BaHMSA B IO3HABATEIE-
HOM ¥ npo)eCCHOHATEHOM Jes-
TENBHOCTH; IEPCIICKTUBEI pa3-
BHUTHA OHOTEXHOJIOTHH.

IIK-6 Bnadenue nagoixamu npedcmaanenus nOay4YeHHbIX Pe3yiomamos 6 eude Kpamxux

omuyemos u npeaenmaquﬁ

3HaThL: TpeGoBaHUA K
oopmnenuio pedeparos,
Hay4YHBIX CoOOIIECHUH, cTaThelt
JUIA IIeYaTH | T.01., Cnoco0s!
NpeCcTaBleHHs MOy YeHHBIX
Pe3yJIbTaToB.

YMeTh: IpeACTaBIATh
MONyYeHHBIE Pe3YNbTaThl B
BHJE KPaTKHX OTYETOB
(cTen0BbIE HOKIAIBY,
pedeparsl, CTaTbH B
IEPUOJAHYECKON Hay4YHOH
[IEYaTH), B YCTHOM
BEICTYIUICHUH (XOKJIAIEbl,
MPE3CHTALHH).

BaaneTh: HaBLIKAMH
MPEACTABIICHHUS MOTYYEHHBIX
Pe3yNBTaTOB B BUAE KPaTKHX
OTYETOB U NpE3CHTAIHiA,
ONEBITOM y4YacTHS B HAyUHBIX
JHCKYCCHSX.




Conepaxanne mucuuniInHbl « TeopeTHYECKAs HEOPTAHHYECKAS XHMHS»

1. Beenenne

XUMHSI KaK CHCTeMa 3HaHHIl O BEeLIeCTBAX W UX MpeBpalleHUsX. Teopus U SKCMEePUMEHT
B XUMMH. PaznugHbie YpOBHH XUMHueckoi Teopuu. MHpopmanuonHble cucreMbl, Cuctema
NMPUOPUTETOB B Pa3BUTHH XUMUU. OCHOBHBIE MPOOIEeMbl COBPEMEHHONH HEOPraHUYECKOH XUMHH.
Pycckast HOMEHKIaTypa HEOPraHHYEeCKHX COeOHHEHHI (KHCIOPOHd, OKHCEN, THAPOOKHCH, BOZA,
IIeJoYb, TMepeKHCh BOAOPONA, CEPHOKUCIBIHA, XJIOpPHCTHIH W T.JO.). MexayHapoaHas
HOMEHKJIaTypa. XUMHs M DKOJIOT U,

OcHOBHBIE TIOHATHS M 3aKOHBI XUMHM. ATOMHas e€gWHULA MacChl. ATOMHAs M
MOJIEKYJIpHasi Maccel. Monbs. MonbHas Macca. BaneHTHOCTE. CTeneHb OKHCIEHUS. DKBUBAIEHT.
MonsHasi Macca 3KkBHBajieHTa. OmnpeneneHHs XHMHUECKOTO 3KBHBAIEHTA 3JIEMEHTA, KHCIIOTHI,
TMOpPOKCHUOA, CcOJW, oOkcuaa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE HKBUBANEHTbl.  3aKOH
CTEXUOMETPHH. 3aKOH SKBHBAJIEHTOB.

CnocoObl BbIpasKeHHST KOHIEHTPALUH PaCTBOPOB.

2. Crtpoenne aTtoma. PaseuTHe npeacrapjieHuii o crpoeHnd aroma. KeaHToBo-
MEXAHHYECKAA MO/e b,

ATOM — Kak cnokHas cucreMa. CroskHas cTpykrypa siapa. IIpoToHbI U HEHTPOHBI.
IIpOTOHHO-HEHTPOHHASA TEOPUSI CTPOCHUS AnPa.

JIBolicTBeHHast npupona 3nexkTpoHa. Macca W 3apsin 3nekTpoHOB. BonHoBbIe CROMCTBa
anektponoB. CoorHoieHue HeonpenenenHoctu [eiizenbepra. [Monstue opburanu. BonHosas
$yHKOHST U BOMHOBO¢ ypaBHeHHe lllpenunrepa. PamuanpHas u opOUTaIbHAST COCTABIAIOILLE
BOJIHOBOI (PYHKLIMHU.

KBanTOBbBIE yKcna, CTPpyKTypa 37eKTpoHHbIX 00onovek. KBaHTOBble YPOBHH, KBAHTOBbIE
noaypoBHu, s-, p-, d-, f- aromusle opOuramu. [lpasuno Krneukosckoro. Peanbhblie
PaCIONOKEHHS YPOBHEH U MOAYPOBHEH B aTOME.

OcHOBHblE MPHHLMIbI PaclpeneneHHs] 3JeKTPOHOB B aTOMe. NPHHIUN HaHMeHbIIeH
sHepruu, npuHuun Iaynu v npasuno I'yuna.

HU306paxeHue 3neKTPOHHOI CTPYKTYPbI 2TOMA MPH MOMOLIH dJIEKTPOHHBIX (HOPMYIT U

KBAHTOBbIX AY€CCK. 9H€pF€TH'~IeCKHe AHarpaMmMbl MHOTO3JICKTPOHHBIX aTOMOB.



3. XHMHYecKan CBS3b

[Mousitue xumuueckol cBsizu. Kpueble M3MeHEHHst IHEPrud npu 0Opa3OBaHUH CBA3H.
[Tpupona xumMu4eckoii csizu. KonmuuecTBeHHBIE XapaKTePUCTUKU CBs3U. Tun cBs3u. BaneHTHEIE
U MEXMOJICKYJISIPHbIE CBS3U.

KopanentHast cBsi3b. JIBa Meroma 0ObsICHEHWST KoOBajieHTHOH CBs3u. (OCHOBHbIE
nojoxeHus Meroza eaneHTHbIx ceszed (BC). INonspuocTte cBs3n. HenmonsipHble M monsipHble
MONEKYJbl. JUMONbHBIE MOMEHT M XapaKTEPUCTUKU CTENECHU IMONSPHOCTU CBA3U. Tumsl
ruOpuau3anuii aTOMHBIX OpOUTaNeil, HANpaBIEHHOCTb XUMUUYECKOH CBSI3U, FeOMETPHYECKast
KOHQUrypauuss Monekyla. o- U 7@- cBsisu. OnouHapHble, ABOIHblIE U TpOIiHBIE CBS3M.
HeHachllaeMocThb ¢BA3H. JHEPrus CBA3H

OCHOBHblEe TIOJIOJKEHUS MeToma MOJNekyJsipHblx opOutaneii (MMO). CesaswiBaromue,
pas3pBIXJIOLINE M HECBA3BLIBAIOLIUE MOJNEKYJSIpHBIE OpOUTanM, G- M 7- MOJEKYJSIPHBIC
opOuTanu. CxeMbl MOJEKYJAPHbIX OopOuTanel NBYXaTOMHBIX FOMOSIIEPHBIX, FETEPOsiIepHbIX U
MHOrOaTOMHbBIX MoJiekyi. [Topsaaok ceszu. MaruuTHble cBoiicTBa Mosieky. CpaBHEHHE METOLOB
BC u MMO

Honnas cBs3b. Kpurepuit oOpasoBaHusi HOHHOI CBs3U. HeHacwIIaeMOCTb CBS3U.
Kpucrannuueckoe cocTOsIHUE HOHHBIX coenquHeHuid. HeHanpaBaeHHOCTb CBSI3U. DHEPrusi CBSI3U.

Me:xMonekynapHble cesi3u. BomopoaHas ceaseb.

4. lMlepnoanvecknii 3aK0H M nepuogHyeckas cucrema 3nemenros J.H.
MenpeneeBa

[Touckn  ocHOBbI  kjaccHPHMKAUMM ~ XUMHUYECKUX  DJIEMEHTOB OO0  OTKPBITHA
NePUOAUYECKOTO 3aKOHA.

Tpu sTana padoter 4 W. MeHneneesa B 00NaCTH CUCTEMAaTUKKM XUMUYECKUX SJIEMEHTOB.
dopMynnpoBKa nepuoanMueckoro 3akoHa. CoszmaHue MNepUOAUYECKOH CHUCTEMBI 3JIEMEHTOB,
Jlornueckue BbIBOABI U3 NMEPUOIAUYECKOrO 3aKOHA U MEPHOIUUECKOH CUCTEMbI 3JIEMEHTOB.

CoBpemeHHass (HOpPMYJHPOBKA TEPUOAUYECKOr0 3akOoHAa. CTPYKTypa COBPEMEHHOI
MEePUOAUYECKON CHUCTEMBI 3JEMEHTOB. KOpOTKONMEpUOAHBIN M AJUHHONCPUOAHBIM BapUAHTEI
nepronudeckoit cucremsl. [lepuon. I'pynma. [lenenue rpynmbl Ha moarpymnmbl. Tunuueckue
SJIEMCHTbI, ITOJIHbLIC aHAJIOTH.

§-, p-, d-, {- snemeHTEI. BHYTpeHHSIS U BTOpUYHAS IEPUOAUYHOCTb.

3aKOHOMEPHOCTH HM3MEHEHUSI OCHOBHBIX XaPAaKTEPUCTUK aTOMOB IO NEPUOAAM H

rpynnaM. Paadycel aTOMOB M HOHOB, JHEPIrUs HOHMU3ALMU, CPOIACTBO K JIEKTPOHY,

IJICEKTPOOTPHUATENbHOCTb. H3MCHCHHUA 3THX XaPAKTCPUCTHK MO NEpHOdaM W rpynmnam.



3aKOHOMCPHOCTH W3MEHEHHSA BATIEHTHOCTH, OKHCITUTETLHO-BOCCTAHOBHUTCITEHBIX CBOMCTR
3JIEMEHTOB H CBOUCTB OJHOTHIIHBIX COEIHHEHHI.
BaneHTHbIE 31€KTPOHBI H MHOrOOOpAa3He BAJIEHTHBIX COCTOAHHIA ATOMOB S-, P-, d-,

f- 3nemMeHTOB.

5. CTpoeHne KOMIIEKCHBIX COeAHHEHHH

KoopnuHaunoHHas Teopuss BepHepa kak mepBas yJavHasi IOMbITKA TEOPETHUYECKOro
obbcHeHus  cTpoeHuss  KomrnekcHblx  coeauneHuit  (KC).  OcHOBHblE  NOJOXEHHS
KOOPIHHALMOHHOH TEOPHH: LUEHTPaNbHbI aTOM W JIMraHIbl, BHEWHAS U BHYTPEHHAs cdepa,
KOOPIUHALMOHHOE YHCJIO, siIPO KOMILUIEKCA, €ro 3apsl, riaBHas U MoO0YHas BAJICHTHOCTH

[Mpupona xumuueckoit cesazu B KC. Coueranue 3J€KTPOCTATHUECKOrO H KOBANEHTHOrO
B3aMMOIEHCTBHA LEHTPAILHOrO atoma (MnM uoHa) ¢ juranzamu. [loHsTHe O KHCHOTax M
OCHOBaHUsX JIblouca.

Pons KC B nmpupozne (pepMeHTbI, XITOpOoPHILI, reMorno0uH, KOMITJIEKCHBIE COEOUHEHUSs
MHKPO3JIEeMEHTOB B ITUTaHWHW pacTeHHH, nekapcTBa W saabl). Mcnons3oBanne KC B TexHonoruw,
CEJIbCKOM XO35HCTBE U MeIULIMHE (pa3aeNeHre H OUUCTKAa CMeCel HEOPraHHYECKUX COCIHHEHH,
Hopbba ¢ XJI0PO30M pacTeHuk, NMPOTHBOOIMYXOJIEBOE NEHCTBHE KOMIIEKCOB MIATHHBI M APYrUX
sneMeHToB). Jleryune KC u ux posb B HEOPraHU4YeCKOM CHHTe3¢ (TOHKHE TILICHKH,

reTePOCTPYKTYPbI).

6. Hauana xuMH4YeCKO#H TePpMOIHHAMHKH

XUMHYECKHE TIpoLeccbl Ha MHKPO - M MakpoypoBHAX. BakHeliuue mpuU3HAKH
XUMHUeCKHX TpeBpalueHuil, [ToHATHEe O XMMHYECKHX TpeBpallleHHs] B HEOObIYHBIX YCIOBHAX:
NJIa3MOXUMHSA, 3BYKO- H MEXaAHOXHUMHSA, KPHOXUMHS, Na3epHast XUMHS.

OcHOBHbIE NOHATUA XMMHUYECKOW TEPMOOHHAMHKH: CHCTEMA, MapaMeTpbl COCTOSHHA,
paboTa, 3Heprusi, TEMIOoTa.

BHyTpeHHsiss 3Heprusi, U ee M3MEHEHHe MPH XUMHUYECKHX H ()a30BbIX MPEBPALLEHHSX.
[Tepoe Hauano TEPMOAMHAMUKU. JHTaNbMHSA O00Pa30BAHUS XUMHYECKHX COCOUHEHHIA.
CrangaprHoe cocrtosinie. CraHpapTHble 3HTajbnuu  obpasoeanus. Teruosble 3dpdexTbl
XUMHUYECKHUX peakuui. TepMoXuMHUYECKHe pacdeTbl, OCHOBaHHbIe Ha 3akoHe ['ecca. Tepmoxu-
MHueckHe LHKbl. TerngoeMkocTb, TeMnepaTypHas 3aBUCHMOCTb TEMJIOEMKOCTH U 3HTAJLIHH,
VpaBuenne Kupxroga. IHeprvsi XUMHUECKOH CBA3H.

BTopoli 3akOoH TepMOAMHAMUKH. JHTPONHUsA. 3aBUCHMOCTb JHTPOMHH OT TEMIIEPATypbl.
CranpaptHas 3HTpornus. M3MeHeHHe 3HTPONMUH TpH (a30BbIX MEPeXOonax U XHUMHUECKUX

peakuusx. OHeprua I'ndbca u sHeprus Tenbmronbua. Kpurepuii camMonpousBOJbHOrO



NMPOTCKAHHUA MPOLECCOB. XUMHUECKH U NOTEHU AN, 3aBUCHMOCTb XHMHUYCCKOro noTeHuuama OT
KOHLIEHTPALMH, JOAaBJICHHUSA PCArceHTOB. Ycnosue XHMHYECKOTO PaBHOBECHA. [/[30TepMa
XHUMHYECKOM PCaxKLiuu.

KoHcTaHTa XHMHUYECKOIO PAaBHOBECHS KaK MCEpa FJ'IY6HHI:>I NMPOTCKaHHA MNPOLECCCOB.
Hcnonb3oBanve 3HauveHui CTaHﬂapTHOFI SHTANIbIIHK W OBHTPOMHH OJIs1 pacveTa KOHCTAHT
PaBHOBECHA XHMUYCCKHX peaKuuﬁ. (DaKTOpbl, BIHUAKOIIHE HA BEIUYHHY KOHCTAHTBI PABHOBECHA.
TepMOHHHaMH‘IeCKHﬁ BBIBOO 3aKOHa ﬂCﬁCTByIOLLlHX Macc. CHBHF XHMHUYCCKOrO PaBHOBCCHA.

[Ipunuun Jle [latense.

7. KHHeTHKA H MEXAaHH3IM XHMHYECKHX PeaKuHH

CKOpPOCTb XUMHYECKOH peakLHH, €€ 3aBUCHMOCTb OT TMPUPONBl U KOHLEHTPaLMH
pearcHTOB, TemnepaTypsl. [lopsmok W MONEKYJIspHOCTb peakiuuu. KOHCTaHTa CKOPOCTH, ee
3aBHCHMOCTb OT TeMIlepaTypbl. YpaBHeHHe AppeHHyca. JHeprusi akTHBalluM (IelcTBUTE IbHAS
u Kaxywasics). [loHsiTHE O TEOpHH aKTHUBHBIX COYHApPEHHH, aKTHBUPOBAHHOM KOMIIEKCce B
TEOPUH a0CONMOTHBIX CKOpOCTECH peakuuu. MexaHH3M M KHHETHKA PeakLHil B TOMOTEHHBIX U
reteporeHHblx cucremax. llemuble (H H.CemenoB) u konedarenvHele (b.I1.benoycos,
A M. KabotuHckuil) peakunmu. TOMOreHHbIH W reTeporeHHblit karanus. Ayrokatanus. Kune-
TUYECKMI BbIBOA 3aKOHA JACHCTBYIOWMX Macc. PopmanbHas KHHETHKA, KHHETHYeCKUe
YpaBHEHUs 17151 ONHOCTOpOHHUX peakuuil 1 u 1l nopsaaka.

HUurubutops! U uHruduposanue. OCOOEHHOCTH KUHETHKH ra3o(asHbIX, KUAKO(DA3HBIX U
TBepAC(a3HbIX peakiuii. MexaHU3Mbl peakLHit ¢ yuacTHEM OPraHHUYECKHX COeIHMHEHUIA.

Xumuueckoe pasHoBecue. OOpaTHmble M HeoOpaTHMble XWUMHUYECKHE PEaKLMH.
CocTosiHHE paBHOBECHSI U MPHUHLIMN MHKPOCKOTIHUECKOH OOpaTUMOCTH peakunu. KuHernueckuii
U TEPMOIMHAMHYECKHI TTOIXOABI K OMUCAHHUIO XUMHUYECKOTO PaBHOBECHS.

KoHcTaHTa XMMHUECKOrOo paBHOBECHS U pas3yiHdHble CrocoObl ee BblpaxeHus, CBsi3b
KOHCTaHTbhl XHMMHYECKOTO PpaBHOBECHUSI CO CTAHOAPTHBIM H3MeHeHHeM sHepruum [ ubbca.
CMmerneHne XUMHYECKOTO paBHOBECUs NMPpU W3MeHeHuu ycnosuil. [Tpunuun Jle Llatenve.

BnusiHue cpenpl Ha TNpOTeKaHHE XHUMHYECKHUX peakuuil. OCOOEHHOCTH ra3odasHbIX,
*)unkotasHbiX, TBeprodasHbix peakiui. Pojb SHTANBMHWHOTO M SHTPONUIHHOIO (HakTOpOB B

ONnpencNeHU HarpaslEeHKs NMpoLecca.

8. PacTBOpBI
PactBopbl skuakue (BOOHblIE M HEBOOHbIE), TBepabie W razoodpasHbie. CriocoOsbl
BbIpQ)KEHUsT KOHLEHTPalUHH PacTBOPOB. MAcCOBas OOJs, MOJSPHOCTb, HOPMAJIbHOCTbD,

MOJISINIBHOCTD, MOJIsIpHast ~ OOJIs. Brnussaue Ha pacTBOPUMOCTb  3HCPruM  CTPYKTYPBI



KPUCTAJIMYECKOrO  BELLeCTBA M DHEPruu  coJibBaTallMd. PacTBOpel  HacbllLEHHbIE,
HEHACBILECHHbIE H, KOHUCHTPWUPOBAHHbLIEC U p336aBJ'IeHHble. 3aBUCUMOCTD PacTBOPHUMOCTH OT
TeMnepaTypbl. PacTBOpEI HAeaNbHBIE U pPeaIbHBIE.

PactBop kak ¢pasa mnepemeHHoro cocraBa. lloHaTHe O (a3oBBIX gHAarpamMmax,
KOMITOHeHTax, ¢asax, cTeneHsx codoabl. [lpaBuno ¢as 'mb6ca. DazoBbie AuarpamMmbl
OZHOKOMIIOHEHTHbIX CUCTEM Ha MpuUMepe AuarpaMMmbl COCTOsiHWH Boabl. (OCHOBHbBIE THIIbI
($a30BBIX AMarpaMM JBYXKOMIOHEHTHBIX CHCTEM: CUCTEMBI C HEOIPAaHUYEHHOH pacTBOPUMO-
CTBIO, 3BTEKTHUECKHE CHCTEMBI, CHCTEMbl, BKJIFOUAIOIIUE KOHTPYSHTHO M UHTOHIPYIHTHO
MUTaBALLHEC XUMUUYECKHE COeAUHEHHU. TPUAHTYIALMS CIIOKHBIX CHCTEM.

[ToHAaTHEe O KONIOUAHBIX PacTBOpaXx.

KonnuratusHble CBOHCTBA PACTBOPOB HE 3JIEKTPOJUTOB U 3JICKTPONMUTOB. [aBieHue napa
OUHAPHBIX pacTBOPOB. 3akoHBl Payma. Kpuockomus ©  30yJUIHOCKONUST KAaK —METOABI
onpeneneHus MOJApHbIX Macc. OCMOC M OCMOTHYECKOe JaBJieHWe B HEOPraHU4yeckux |
Ouonornyeckux cucremax. 3akonsl Payns u Bant Todda ans pacTBopoB He 3MEKTPOIUTOB U
snekTponutoB. M3oToHHUYeCKUid KOS PULIUEHT.

[Mpouecc 3aMep3aHus BOABI H BOOHBIX PacTBOPOB. KpHOruapaT U KpHOruapaTHas TOYKA.
BriBeTpuBaHUe KpucTaamoruaparoB cojieid. PacnibiBaHHe 00e3BOKEHHbIX CONEH BO BIAXXHOM
armocdepe

Dnektponutudeckas auccoumanus (C.Appenuyc). CunbHble W cnadble AJEKTPOIUTHI.
CreneHb U KOHCTaHTa AUCCOLHALUH. DaKTOPBL, BIMAKOLLIHE HA CTENEHb SJICKTPOIUTHYECKOM
nuccounauru. Kakywasca creneHb OHUCCOLMALMM CUIIBHBIX 3JIEKTPONUTOB. Jluccouuaums
cnabbIx 371eKTponuToB. 3aKkoH passeneHus OcTeanbaa.

Bomna xak Baxseiimmuii pactBoputTenb. KoncTaHTa auccoumauuu Boabl. MOHHOE
Npou3BeaAeHHEe BOAbL. BOonopoaHelil nokasaTens.

INiaponus u conbBosn3 coneil. KoHcTaHTa paBHOBecUs peakuuu ruaponusa. PakTopsl,
BIUSIIOLLIME HA PABHOBECHE PeaKLIUH rMAponu3a

[MpousseneHne pacTBOPUMOCTH TJIOXO PACTBOPHMBIX CHJIBHBIX 3JICKTPOJHTOB. Y CIIOBUS
OCaKIEHHUs U PaCTBOPEHHS OCAAKOB.

OCHOBHblE TOJNIOKEHUs MpoToNMTHYeckoi Teopuu bpencrena-Jloypu. ConpsixeHHbie
KUCJIOTBI U OCHOBaHuWsi. KOHCTaHTa NMPOTOIUTHHECKOTO PAaBHOBECHS KAaK XapaKTEPHCTHKA CHJIbI

KHCJIOTBI H OCHOBAHHA.

9. INeKTPOXHMHUECKHE CBOICTBA PACTBOPOB
ConpssxeHHble  OKUCIHTENbHO-BOCCTAHOBHUTENbHbIE napbl. [loHATHE © 1OBOHHOM

SJCKTPHYECKOM CJ0€. DJIEKTPOIbI, TaJbBAHHUYECKAas sueiika. DJIEKTPONHBIA MOTEHIIHA.



CranpapTHblit  37exkTpogHbiii noteHuuan. Psa  HanpsokeHuwit. OnpeneneHue HarpasieHUs
OKUCIIUTENBHO-BOCCTAHOBUTENBHBbIX peakuuii. YpasHenve Hepuera. Huarpammbl JlaTumepa
[MoHATHE O MUAarpaMMaxX OKUCJIUTEbHBIX COCTOSHUI (AMAarpaMMbl «BOJIbT-3KBUBAJIEHT - CTEIIEHb
OKUCJIEHUs»). 3aBUCHMOCTb 3JIGKTPOOHOrO TmoTeHUuana ot pH cpembl.  DaexTposus,

SIEKTPOXUMHUUCCKHNE UCTOYHHUKH SHCPTHH, KOPPO3Us KaK BHCKTpOXI/IMHHeCKHﬁ npouecc.

6. OBPA3OBATEJIbHbBIE TEXHOJIOI'HH

[Ipy u3yueHUu TeOpeTHYECKOro Kypca Ha JIEKUHUAX MNpeaycMaTpHBAeTCs 3all0KeHHe
marepuana B Buae npesentauuu. OTaenbHble NEKUHH H3TAraloTes no npodaeMHON TEXHOIOTHH.

Ha nexuusix Mcnonb3ylTCs B KayecTBE IEMOHCTPALMOHHOro matepuana [lepuonuueckas
cucrema 31ementoB . 1. MeHneneesa u psx APyrux CIpaBOUHbIX TabIUL

[Mpu usyueHUM CBOMCTB OTHEIbHbIX XUMHUUYECKUX COCAWHEHHWNH U XHMUUECKHUX TMPOLECCOB
NnpeaycMaTpUBAETCA NOCTAHOBKA JIEKLIMOHHBIX TEMOHCTPALHOHHBIX OMNbITOB.

Hexotopble pasgenbl TEOPETHYECKOrO  Kypca  U3YyYalOTCs ¢ KCMOJb30BaHUEM
onepekaroeli CaMOCTOATENbHON padOThl: CTYOEHThI MOMYYAKT 3aJaHUS HAa O3HAKOMIIEHHUE C
HOBbIM MaTepHaJIOM JI0 €r0 W3JIOXKEHUS Ha JIEKLIMSX.

[lepen ouepenHON neKkUMM, KaK TNPABUJIO, NMPAKTUKYIOTCH GIETYYKU» MO MaTepHamy
npenblayileii JeKUud. JTO TMO3BONSCT OMpPEIeNUTh CTENeHb YCBOCHUS H3JIOKEHHOrO paHee
matepuana. Jns Oomee OCHOBATENBbHONH OLUEHKH YCBOAEMOCTH TEOPETHYECKOrOo MaTepHasia
CTYAEHTAMU HUCMOMb3YKOTCS TECTbl, a TaKXe TPaAULIMOHHbIE TMHUCbMEHHbIE W YCTHBIE

KOHTPOJIbHbIE MEPONPHATHS (KOJIOKBUYMBI, KOHTPOJIbHbIE PabOThI)

7. NEPEYEHb YYEBHO-METOJHUECKOIO OBECMEUEHUSA A5
CAMOCTOSITEJIBHOH PABOTbI OBYUAIOLIIMXCS MO AUCUUIVIMHE (MOAYJIH0)

JIcKUHOHHBIC 3aHSITHS NPoBOAATCs | pa3 Heaci0 B 0OBCMC 2 4acoB H 4 4acoB NPAKTHUCCKHX 3AHITHH B
ncpeoM  ceMmeeTpe. [locac OKOHUAHHS M3YUCHMS KAKIOH TCMBI CTYACHTH MPOXOIST TCCTHPOBAHMC,

cobeceI0BaHME, BBIMOJHSIOT KOHTPOIbHBIE pabOTHI.

7.1. INepeyeHp-yueOHO-MeTOANUECKOTO O0ecneueHUs A 00yHaoLUXCst 0 AUCLIUITIUHE:

. Axmeros H. C. Ofwas 1 HeopraHuyeckas XUuMHst: yueOHUK U1 BYy30B/—

M.: Bbicw. wk., 2012. - 743 ¢



7.2. YKazanust 115 06y4aroWMXcs 1O OCBOEHHIO AHCUHIUTHHbBI

Inuuka HJL O6was xumus. — M :Unterpan-Tpece, 2010. — 727 ¢.

Inuuka H.JL 3apauu u ynpaskveHus no obweit xumuu. — JI: Xumus, 2011

Tabauua 7.1.. CoaepkaHue caMOCTOATEILHOI PadoThl 00yUAIOIIHXCSI

Homep

Da30e

TOA-IIJI"G()HP()CIJI, GBLHOCHMBIE A CAMOCRIOAMENbIOE H3Y-
YEeHUE

Kou-60

yacos

Dopater padomer

1.

BeeneHre. OCHOBHBIE MOHATHS U 3aKOHbI X UMHH.

cobecenosaHue,
TECTOBbIH
KOHTPOJIb

CTtpoeHne aToma

codecenoBaHue,
TECTOBbIM

XuMHU4ecKkas CBA3b

CobecenoBaHue,
TECTOBbII KOH-
TpONb

[Tepuonnueckuii 3aKOH MW NepuoigHveckas CHCTeMa

xUMuueckux 3nementos [ M. Menneneesa

ColecenoBaHue,
TECTOBbII KOH-
TPOJb

CTpoeHHe KOMMIEKCHBIX COeTHHEHHH

cobecegoBaHue,
TECTOBbII KOH-
TPOIb

Hauana xuMHU4YeCKOH TEPMOIUHAMUKH

cobecenosanue,
TECTOBbIH
KOHTPOJIb

KuHeTHka 1 MEXaHHU3M XHMHYECKOMN peakum

cobecenoBaHue,
TECTOBbII
KOHTPOJB

PacTeopbl

codecenoBaHue,
TECTOBbIH
KOHTPOJIb

DNEKTPOXUMHYECKHE CBOHCTBA PACTBOPOB

cobecenosanue,
TECTOBbIH
KOHTPOJIb




8. OUEHOYHBIE CPEACTBA JJUIA TEKYHIETO KOHTPOJISA YCIIEBAEMOCTU U
NPOMEXYTOYHOH ATTECTALIUHU

®OoHAbI OLIEHOYHBIX Cpeacte W KpPHUTEPUH OLECHKH MOpPEeacTaBj€Hbl OTACJbHO, Kak

npusioKeHue K paboueli nporpamme.

9. YHEBHO-METOAUYECKOE U UHO®OPMALUOHHOE OBECNNEYEHUE
JAUCHOUILTTUHBIL

1) OcHoBHAs MTEpaTypa:

. Axmeros H. C. O6was u Heoprannyeckas xumus: yueSuuk s syzos/H. C.

AxmeToB. — M.: Beicr, mk., 2012. — 743 ¢.

2. Taunka HJL O6wmas xumusi. — M.:UnTerpan-TIlpece, 2010. — 727 c.

3 I'nunka HJL 3azaun v ynpasxknenust no obweit xumun. — JI.: Xumus, 2011,

4. Hekpacor b.B. O0was u HeopraHudeckast xumusi. — M.: Xumust, 1973.

5. Heopranuueckas xumusi: B 3 T./TTox pen. FO. [ Tpetbsikora . - M.: U3naTenbckuit
ueHTp «Axagemus», 2004. — 240 c.

6.Yrait A.A. O6was v Heopranuveckas xumus. — M.:BLL, 2000. — 527 c.

2) JdonoaHMTebHAs JUTepaTypa

I CrenuH b. /1. Heopranuveckas XUMHS: Y4eOHHK IUIST XHMUYECKUX W XHUMHKO-
TEXHOJIONHYECKHX crieuHanbHocTel Boicw. yued. 3apenennii/b. 1. Crenun, A. A LlseTrkos. — M.
Bricmas mxona, 2008. — 256 ¢.

2. Cysopos A. B. O0wmas xumusi: ydyedHoe nocodue as Bbicll. yued. 3aBeneHuit/A.
B. CyBopos, A. b. Hukonbckuit. — CII0.: xumust, 1995. — 624 ¢.

3. Jlugun P. A. Peakunn Heopranuvyeckux Bewects: cnpaBodHuk/P. A. Jlugnn. — 2-e
us3n., nepepad. u qon. — M. Apoda, 2009. — 638 ¢.

4. PabuHoBuu B. A. Kpatkuit xummuyeckuit cnpasouHnk/B. A. Pabunosuu, 3. 5.
XasuHa. — CII6 .. Xumus, 1994 — 432 c.

5. Jlypee 0. 0. CnpaBounuk no aHanutuyeckoit xumun/H0. KO, Jlypve. — M.
Xumus, 1967 — 390 c.

6. 3amauu W ynpakHeHus mo odueit xumun: yuedHoe nocodbue /Tlox pen. H. B.

Koposuna. — M.: Beicinas wkona, 2003. — 255 ¢.






