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1. IIEJTA OCBOEHW A YUEBHOW AUCIIUTITAHBI
Henamu 0cBOEHHS AUMCHHIIMHBI «HeopraHuueckas XUMHA» ABISIOTCH:

- I3VYCHHE CTYASHTAMU OCHOBHBIX TMOHSATUN U 3aKOHOB XUMHU,
- OCBOEHME OCHOBHOIO Marepuaja 10 CTPOEHHI0 AaTOMOB, XHUMHYECKOH CBSI3W W
3aKOHOMEPHOCTSIM, CBfA3aHHBIM C TEPHOIMYECKUM 3aKOHOM H MEPUOAUYECKOH CHCTEMON
anemenToB JI. 1. MeHnaeneesa,
- U3y4eHHe OCHOB X MMHYECKOIl TEPMOAMHAMUKN U KMHETHKM X UMHUECKHUX MPOLIECCOB;
- mony4deHne TIIyOOKMX 3HAHUI 1O TEOPHH pACTBOPOB M TEOPHH SJICKTPOXUMHUCCKUX
MPOLECCOB,
- M3y4eHue CrocoOOB MOJNyUEHHS XHMHUYECKHX SJIEMEHTOB M HX COENWHEHWH; PacCMOTPEHHE
OCHOBHBIX TIPOLIECCOB, CBA3AHHBIX € XHMHYECKHUMM [PEBPALIEHUSAMH 3JIEMEHTOB H HX
COeAMHEHUI B KOHKPETHBIX CUTYaLIMAX;
- BbISICHEHHE BO3MOXKHBIX 00nacTell MpUMeHeHUs X UMUYECKHX 3JIeMEHTOB U X COeIHHEHMIT;

- H3yYEHUE CTYACHTAMU OCHOB 00LIeH M HEOpraHHYECKOM XUMHUH C LIEABIO MPUMEHCHHS UX
MPU U3YICHUY MOCICAYIOINX XHMUYCCKUX AHCLUTUIMH (QHATHTHYECKON XUMHH, (PU3MUECKON U
KOJUIOMOHOH XHMHH, XUMHH OKPYKAIOWIEH Cpeabl, XWMHH CHMEeLHAJbHbIX BELIECTB) H
NPaAKTHYECKOH NEATENbHOCTH;

- (hopMHUpOBaHHUE Y CTYEHTOB CIELHANBHOIO TUITa X MMHYECKOrO MbILUIEHHUS;

- OCO3HaHUE POJM XUMHH B MPOLIECCE OXPaHbL OKPY:KatOLLell cpebl.

2. MECTO YYEBHOW JUCIUTIIAHEI B CTPYKTYPE OITOTI BO

I[HCL[I/II'IJ'II/IHa «HeopraHuquKaﬂ XUMHs» OTHOCUTCA 0a30BOil  4acTu AUCLIMUITIIHH

n3yuaerca B 1,2 cemectpax.

Taéauna 2.1.

Cea3b AUCHUITIJIHHbI «HeOpl"ﬂHH‘ICCKaﬂ XHMHU» ¢ NAPATINECJIbHBIMH AHCHUILIHHAMH H
CPOKH UX H3YUCHUSA

Kon JUcLMnaMHEbL,  napaiieibHble AMCLUIIMHE Cemectp
NVCLUTLIAHBL «Heopranuveckas XHMUS
B1.b.6 MaremaTtuka 1-4
b1B.7 Dusnka 1-4
b1B38 Hudopmarnka 2
b1b.29 DIIEMEHTAPHBIN KYPC XUMHU 1




Tadauna 2.2,

Ces3p aucuuinibl «Heoprannyeckasi XHMHSI» € MOCIeAYHIIHMH JHCIHILTHHAMH H
CPOKH HX H3YYeHHS

Kon JucuunnuHel, caeaywolde 3a  AUCLIUMIMHON Cemectp
JAMCLMITIMHBI «Heopranuueckas xuMus»
B1.B.13 AHaIUTHYECKasT XUMHS 3.4
bl1.b.14 OpraHuueckas Xumus 5,6
B1.B.15 Duznueckas XxuMus 5,6
b1.b.17 BBICOKOMONEKYIAPHBIC COCAUHEHUS 7
B1B.9 CrpoeHue BemecTBa 5
b1.6.20 dDuznyeckre MeTOAbl HCCIIENOBAHUS 8
b1.b.16 XuMHUeckre OCHOBbI OHONOrHHYECKHX TPOLEeCCOB 6
b1.B.21 KomnonaHas xumus 7

B PE3YJbTATE OCBOCHHA JUCHHIVIMHBI CTYACHT JOJIKECH

3HATH:

YMeThb:

[MpuHuMnbl KnaccHPUKALNKM 1 HOMEHKNIATYPY HEOPraHHYECKHX COENHHEHHH,
OCHOBHbIE TUIBI XUMHUYECKUX CBsi3el,

OCHOBBI COBPEMEHHOI TCOPHH CTPOCHHS aTOMA,

TeopHio KOMIUIEKCHBIX COEINHEHNH,

OCHOBBI HEPreTHKH U KUHETHKHM XMMHUYECKUX MPOLIECCOB,

Teopuro pacTBOPOB HEIIEKTPOIHTOB U 3JICKTPOIHTOB,

OCHOBBI 3JIEKTPONUTHYECKUX MPOLIECCOOB;

XapaKkTepUCTHKY OTAENbHBIX FPYMI S-, p-, d- 1 f- 3771€MEHTOB Ha OCHOBE CTPOEHUS
MX aTOMOB;

Crnoco0bl MoONyu€HHs OCHOBHBIX COCOMHCHHI XHMHYECKHX O3JICMEHTOB, HX
CBOICTBA H O0IACTU NPUMEHCHUS,

OCHOBHbIE TIPUHLMIMBI MPOBEEHUS KOHKPETHBIX XUMHYECKHX 3KCMEepUMEHTOB M
00pabOTKy MONYyUEHHbIX Pe3ybTaTOB,

Haxogutb cBA3b  MeKay CTpOEHWEM BEWECTBA W €ro  XUMHYECKHMU
BO3MOYKHOCTSIMH;

Pewats ntoOble xMMUUeCKHe 3a/1a4H, ONUPAsCh HA TeOpeTHUECKUil MaTepHan OCHOB
XUMUMU;

[MpoBoauty mpocreiiie pacyérbl MO  OKUCIHTENbHO-BOCCTAHOBUTEIbHBIM
PeakuHsM, SHEPreTUIECKUM W KWHETHYECKUM IMPOLIECCam, TEOPUH PaCTBOPOB;
PaGotath B sabopaTopum ¢ MCMONb30BaHHEM MpocTeliliero naboOpPaTOPHOro
obopynoBaHus,



o (CoOCTaBJATbL XMMHUUYECKUE peaxkumnu MOOBIX XMMHYECKHUX IIpoLeCCOB U BbINOJIHATDH
Ha UX OCHOBC HeOGXOIll/leIe pacHeThL.

BJIAACTD:

® MeTO}_'[l/lKOfl NpOoBEACHUS XUMNYECKOTQ 3KCIICPHMEHTA B J'Ia60paT0prIX YCIOBUSAX,
e VMEHUEM MPABIJILHOTO OOBACHCHHS PE3YNBTATOB 3KCICPUMEHTA, €CIH [aXe
PE3yAbTAT OTPULIATEIIbHBII,
* Merogamu oka3zaHus MEepPBON MOMOIIM NPU HECHACTHBIX CIy4YasX B XUMHYECKOM
naabopaTopuu

3. KOMIIETEHIUHW OBYYAIOIIETOCAH, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA YYEBHOHU JTUCIIUTIVINHBI.

TMpouecc U3yueHNsT TUCUUIUIHHBL HAMPABICH HA (POPMHUPOBAHUE DJIEMEHTOB CISAYIOLIHX
xkomnereHuuit B cooreercteun ¢ ®I'OC BO u OIIOII BO nmo naHHOMY HampasiIeHUIO
MOATOTOBKHU!

a) oomenpodgeccuonanabnbix (OIMK) — OIIK-2, OTIK-5;

6) npodeccuonanbubix (I1K) — I[1IK-4, [1K-5.

Taoauna 3.1.

MaTtpHua CBA3H KOMNETEHUHH, (OPMHPYEMBIX HA 0CHOBE H3YYE€HHS JHCUHILIHHBI
«Heoprannyeckas XHMH#A», C BpEMEHHBbIMH 3TANIAMH O0CBOEHHUS €€ COAePIKAHUSA

Konwi Komnerenuus Cemectp u
KOMMNETEHU U I Henest
(®1rOC) U3yueHUs
OIlK-2 BlIafieHue HaBbIKaAMH XHUMHYECKOTr O JKCMEPHUMEHTA, 1.2
CUHTETHYECKUMH W AHAIUTHYECKHUMH METONAMH TIONyYEHUS H
MCCIEIOBAHUSA XMMUYECKUX BELLECTB U peakLuid
Or1K-5 cnocoOHOCTL K TMOWCKY, 00paboTke, aHanu3y  Hay4HO# 1,2
nHpopMaunn u  GHOPMYyNHPOBKE HAa WX OCHOBE BBIBOJOB H
NPEJIOKEHHI
[IK4 CHOCOOHOCTH MPUMEHATh OCHOBHBIC €CTECTBCHHOHAYYHBIE 3aKOHBI 1,2
npy 00CYKIEHHH TTONYYEHHbBIX PE3yJIbTaTOB
[K-5 cnocoOHOCTL MpHOOpEeTaTh HOBbIE 3HAHHS C HCMOJb30BAHUEM 1,2
COBPEMEHHbIX Hay4HbIX METOAOB U BJAJ€HHE UMM Ha YPOBHE,
HeoOX0AUMOM s pelieHus 3ajau, HMEIOLLIMX
€CTeCTBEHHOHAYYHOC  COAEpXKaHWE W  BO3HUKAKINUX  IPHU
BBIIOJIHCHUN NIPO()eCCHOHATBHBIX (yHKIMIH




4. OFBEM JUCIHUTINHBI ¥ BUJBl YYUEBHOW PABOTBI

O6beM AHCUHILIHHBI H BHIbI Y4e0HO0H paGoTbl

Tabauna 4.1.

Bun yuednoii padotnl Bcero 1 2

4acoB cemMecTp ceMecTp

OObwast TpyA0EMKOCTb AUCLIUTIIHHBI 396 216 180

AyIUTOPHbBIE 3aHATHS 196 86 110
Jexuun 70 34 36
JlabopaTopHeie 3aHATHA 122 50 72
KoHTponb camocTositensHoli pabots! (KCP) 4 2 2
CamocrosrensHas padota ctyneHtos (CPC) 119 76 43
Kounrpons 81 54 27




5. COAEPKAHUE JUCOUIIJIMHBI, CTPYKTYPHPOBAHHOE IO TEMAM
(PABAEJIAM) C VKA3ZAHHEM OTBEAEHHOT'O HA HUX KOJJIHYECTBA
AKAJEMUYECKHX WJIH ACTPOHOMUYECKHUX YACOB H BUAOB YYEBHbBIX
3AHATHUHU

Ta6uua 5.1,
CTpyKTypa H coAep:RaHHE JHCUHILIHHBI

NeNe | Hammenosanue paspena | o | o Buabi ®opmbli
n/n (Tembr) E < yueOHOH TEeKyIll1ero KOHTPOJIst
z q;'f pa6oThI yCNeBaeMOCTH
© J|[J3] cp
Pazgea 1. O6was xumusn
1. | OcHoBHble mOHATHA XH-| 1 | 1, | 2| 2 8 CobecenoBaHue, TECTOBBI
MUl CTEXHOMETPHYCCKUE 2 KOHTpOJb, OTHET IO J1a-
3AKOHBI. HoparopHoii pabore.
KouTtponbHas pabora |
2. | Ctpoenue aToma. 113, (4] 6 8 CobecenoBanue, TECTOBbIH
4 KOHTPOJIb.
KoHTponbHas pabota 2
3. | Nepuonuueckuit 3akon n| 1 [ 5, | 4| 6 8 CobecenoBanue, TECTOBbIH
nepuoaAMYECKas  CcUCTeMa 6 KOHTPOb.
XUMHUECKUX  3JIEMEHTOB KoHTponbHas pabota 2
J M. MeHneneena.
4. | XuMnueckas CBa3b. 117, 16| 6 8 ColbecenoBanue,
8 TECTOBBIA KOHTPOJIb.
KouTponwHas pabora 3
5. | CkopocTh xumuueckux | 1 | 9, [ 4| 6 8 ColbecenoBanue,
peaxuuii. Xumuueckoe 10 TECTOBBIH KOHTPOIb.
paBHOBECHE. Konrponbnas padora 4
6. | DHepretuka u HampasjieH- | 1 (11, | 4| 6 8 CobecenoBaHue,
HOCTb XHMMHYECKHX TIPO- 12 TECTOBBIN KOHTPOIIb.
LICCCOB, KontponsHas padora 4
7. | PactBoper. Teopus smext- | 1 |13, 6| 6 10 CobecenoBanue,
POJUTHYECKOH AHUCCOLHa- 14 TECTOBBIN KOHTPOIIb.
L1 Kontpoabhas pabora 4
8. | OkucnurenpHo-BOCCTAHO- | 1 |15, 2| © 10 Cobecenopanue,
BUTEJILHBIE PEAKLIHH U 16 TECTOBBII KOHTPOJIb.
3JIEKTPOXUMUUECKHE TIPO- Kontponbhas pabora 5
LIeCChl.
9. | KomnnekcHble coeauHe-| 1 (17,12 | 6 8 CobecenoBaHue,
HUsL. 18 TECTOBbIH KOHTPO/b.
KonTtponpHas padota 5
Pasznen 2. Heopranuueckasi XHMHs (XHMHSA 3JIEMEHTOB H HX COeJHHEHHI)
10. | OcHOBHEBIE 3akoHomep- | 2 | 1, | 4| 8 4 CobcceaoBanuc,
HOCTH B U3MEHEHHH CBOMU- 2 TCCTOBbIIT KOHTPO1b.
CTB P- 3JICMEHTOB.
I 3pements VIIA, VIA,VA | 2 | 3, | 4| 8 4 Cobecc10BaHUC, TCCTOBBIH KOH-
TPYIIIL 4 TPOJIb.




KouTtponsHuas pabora 6

2.1 Dnements IVA, 1IA

CoBbcceaoBatue, TCCTOBLIN KOH-

rpynm. 6 TPOTb.
KoutpoasHas pabora 7
13. | OcuoBHBIE sakoHo- | 2 | 7, | 4| 8 4 CobcceaoBanue,
MEPHOCTH B H3MCHCHHH 8 TCCTOBBIH KOHTPO:Tb.

CBOIICTB $- 3JICMEHTOB.

14. | OcHoBHBIE
MEpPHOCTH B
CBOICTB d- 371EMEHTOB.

3akoHo- | 2 | 9, | 4 | 8 4
U3MEHEHHH 10

CobcceenoBanuc,
TCCTOBBIH KOHTPO.1b.

15. Onementsl I1IB, IVB, VB | 2

TPYIIIIBL.

CobcceenoBanuc,
TCCTOBBIH KOHTPO.1b.
KounTposnsnas pabota 8

16. DnemenTol VIB, VIIB
rpyNIbl.

CobecenoBanne,
TECTOBHIH KOHTPO:Th.
KoxTtponsnag paborta 9

17. | Pmementsr VIIIB
rpynnol

CobcceaoBanuc,
TECTOBBIH KOHTPOJb.
KowuTponsnas padora 10

18. OnemenTsl 1B, 11B
rpymIbl

CobcceaoBanuc,
TECTOBHIH KOHTPO:TH.

Hroro:

70 | 122 | 119

Dk3ameH 1, 2 cemecTps

YciaoBHbIE 0003HATEHHS:

JI — nexuuoHHbIe 3aHaTHA, JI3 — maboparopHeie 3auaTus; CP — camocroaTenbHas paboTa

Taoauua 5.2,

KOHerTI/BaHI/Iﬂ pPe3yJabTaToB OCBOCHHUA AHCHHUILITHHDBI

OIlIK- 2

saaoenue

HAGHIKAMU

XUMUYCCKO2O

JKChepuMenmd,
QHAUUMUYE CKUMU M MOOaM HONYHCHUA U UCCACOOBAHSL XUMUYECCKUX GeHieCmae [)(:‘Cl]s’u‘l»lﬁ

CUNMEMUYeCKUMY U

3HaTBL: OCHOBBI CHHTETHYEC-
KUX U QHAIUTHYECKUX METOAOB
NOJIyYeHHUs U UCCHea0oBaHUs
XUMHYECKHX BELIECCTB u
peaKLHii.

Ymerb: BbiOupath meTon
UCCNEOBAHUS,  METOAMKY
MpoBeNeHUsl 3KCIEePUMEHTa
B COOTBETCTBHH C IOCTaB-
JICHHBIMH 33a4aMH, TUIAHH-
poBaTh XUMHYECKHH JKCre-
PHUMEHT,  MPOrHO3MPOBATHb
pe3yJbTaThl HKCMEPHUMEHTA,
aHaNW3MpOBaTb M  MHTEp-
OPETHPOBATE  [TOJYYCHHBIE
SKCTICPUMEHTANBHEIE  pe-
YJIbTAThl, OMUCHIBATH MOIY-
YEHHBIE PE3yJIbTATDI.

Baagern: TexHUKOH 3Kcne-

PUMEHTA.

OlK-3 CIIOCOOHOCTL K

MONCKY,

obpaborke,

AHAJU3y HAYYHOH

nudopmMaunun U




(hOopMyIHPOBKE HA NX OCHOBE BBIBOJOB U MPEAJIOKEHUI

3HaTh: OCHOBHBIC METOIBL | ¥YMeTb: OCYLICCTBIATE mo- | Baagers: mpuemamu camoc-
criocoObl M CpencTBa MMONy- | HCK W AHAIN3  HAYYHON | TOATENBHOTO  COCTABJIEHUS
YeHHd, XPaHEHHUs, mepepa- | iurepatypel, (QopMynupo- | mnaHa  HCCNedoBaHWs W
00TKM MH(GOPMALIMKN, NPUHLK- | BaThb BbIBOAbI W MpeAIo- | OTYETa.

nbl 00paboTKH HHpOPMALIMH. KEHHS.

[1K-4 cnocoonocms RPUMEHANb OCHOBHbBIC €CMECCMBCHHORAYYHBIC 30KORbE NP ()66'_)/‘.‘)!(!()(:'HH'II
HOYHENNbIX Ppe3Yabmamoe

3HATB: OCHOBHblE €CTECTBEH- | ¥YMeTb: HCMOIb30BaTh OC- | Bmagers: comepxxaHueMm ec-
HO-HAYy4HBIE 3aKOHBL. HOBHBIC €CTECTBCHHOHAYY- | TCCTBCHHO-HAYUYHBIX  3aKO-
HBIC 3aKOHbI JJI1 ONHCAHUSA | HOB.

CTPOEHHS W CBOWCTB BeuIE-
CTB, IS OObscHEHUs pe-
3ybTaTOB XUMHUECKUX
IKCMEePUMEHTOB, AJsl 00bsC-
HCHHUS CHeHU(pUKHU TOBE-
IOCHUS XUMHYECKUX COCIH-
HeHUH, OOOCHOBBLIBATL I10-
Jy4yeHHble BBIBOIBIL, IpH-
MEHSITh MEeTOAbl MaTeMaTH-
YECKOrO aHaiu3a MpH pe-
LICHUH MPHUKJIAJHBIX 3a0a4.

IIK-5 cnocobnocms npuobpemams noesie snanist ¢ HCHOIb30GANIEM COCPEMENIBIX HAYYIbIX
MEMOO06 U eaqoerie UM 1A Yposne, NeoOXO0uMOM OAsL peuwtenust 300ay, UMeIOufux
ECMECBEHTIONAYYIINe COOEPIUCAHUE U BOMUKAIOWUX RPU GIROAHENUU HPODECCUONAIbIIBIX
Gynryui

3naTe: coBpemeHHble ecTecT- | YMernh: npuobperats HO- | Bragerb: HOBbIMHM 3HAHHAMH
BEHHO-HAy4YHble METOIbl HC- | Bbl€é 3HaHWs C HCHONb- | HA ypOBHE, HeoOXomnMOM
ClIeA0BAHUS 30BaHUEM COBPEMEHHBIX Ha- | JUI1 pelleHust 3aAay ecTecT-
YUHbIX METOJOB BEHHOHAYYHOTO COflep>KaHus

Copep:xanue fucuunannbl «Heopranmueckas xumus»
1. Beeaenue

XuMus Kak cucTeMa 3HaHMH O BelllecTBax M UX npeppalleHusx. Teopus u s3KkcnepuMeHT B
xUMuH. PasmuuHBle ypOBHH XuMuueckoi Tteopuu. HMupopmauuonnele cuctembl. Cucrema
HIPUOPUTETOB B Pa3BUTHH XUMHH. OCHOBHBIC MPOOIEMBI COBPEMEHHOH HEOPTaHUYECKON XUMHUH.
Pycckass HOMEHKJIaTypa HEOPraHW4ecKuWX COEAWHEHHH (KHUCnopon, OKHCes, MMAPOOKHCb, BOAA,
LIeJoYb, MEePeKHCb BOAOPOAA, CEPHOKHCIBIH, XJOPHCTHIH W T.4.). MexayHaponHas
HOMEHKJIaTypa. XUMHS U 3KOJIOTHUS,

OCHOBHble MNOHATHS M 3aKOHbl XUMMM., ATOMHas eaMHHLA MacChl. ATOMHas M
MOJIEKYJIsIpHAs Macchl. Monb. MosbHas Macca. BaneHTHOCTE. CTENEHb OKUCICHUS. JKBHBAJICHT.
MornbHas Macca 3kBHBajicHTa. ONpenecHHs XUMHUYCCKOTO SKBHBAJICHTA 3JICMCHTA, KHUCIHOTEI,
ruapokcuaa, conu, okcuga.  OKHCIMTENbHO-BOCCTAHOBUTENbHBIE 3KBHUBAJEHTbI.  3AKOH
CTEXMOMETPHH. 3aKOH 3KBHBAJIEHTOB.

Cnocobb! BbIpazkeHHs KOHLIEHTPaLUU pacTBOPOB.



2. Ctpoenne atoma. PazBuTHe npeacTaB/eHHil 0 cTpoeHun atoma. KBaHToBo-
MEXAHHYECKash MOJeJb.

ATOM — Kak cioxkHas cucteMa. Cnoxhasg cTpykTypa siapa. [IpoTOHbl M HEHWTpOHBI
[IpOTOHHO-HEUTPOHHAS TEOPHS CTPOCHUS SIIPa.

JIBOHCTBEHHAs1 mMpHUpoAa 37eKTpoHA. Macca u 3apsn 31eKTPOHOB. BOMHOBBIE CBOWCTBA
anektpoHoB. CootHoleHue HeonpenenenHoctu ['eiizenbepra. [Moustue opburtanu. BonHosas
¢byHkuns u BoaHoBoe ypaeHenue Lllpenunrepa. Pamnanbhas u opOuTanbHas COCTaBISIOLINE
BOJIHOBOM (hyHKLMU.

Ksanrosele uncna. CTpykTypa 371eKTpoHHbIX obonouex. KBaHTOBblE YPOBHH, KBAHTOBbIE
nonypoBHu, s-, p-, d-, f- arommbie opOutanu. IlpaBuno KneukoBckoro. PeanmbHbie
PacIoNIOKEHHS] YPOBHEH H MOAYPOBHEH B aTOME.

OcHOBHble NPHHUMMIBI pacnpeneseHnsl 3JEeKTPOHOB B aTOME. IMPWHLMI HauMeHbLUuei
sHepruu, npuHuun [Naynu u npasuno ['yHna.

N300pakeHne 30eKTPOHHOI CTPYKTYpbl aromMa Mpu MOMOLLU 3MeKTPOHHBIX (GOpMYJ U
KBAHTOBBIX slu€eK. JHepreTHueckye JMarpamMbl MHOTO3J1€KTPOHHBIX aTOMOB.

3. XHMHYecKas CBA3b

[Tonarne xumuueckoii cBsazu. KpuBble M3MEHEHHS dHEpPruv npu 00pa30BaHWU CBS3M.
[Tpupona xumuueckoit cea3u. KonuuecTBeHHble XapakTepucTUky cBa3n. Tumn csizu. BanentHole
U MEXKMOJIEKYJISIPHbLE CBSI3H.

KoBanentHass cBs3b. Jlsa Merosa OOBSICHEHUs KOBaJeHTHOI ¢Bsa3U. OCHOBHblE
MOJNIOUKCHHS MeTona BaneHTHBIX CBszell (BC). IlomspHocTh ¢Bs3n. HemonsipHBIC M MONSPHBIC
MONIEKYNBl. JIMMOJBHBIA MOMEHT M XapakTEPUCTHKH CTENEHU MOMAPHOCTH CBA3H. Tumbl
rubpuanzaunii aToMHbIX OpOWTanel, HarpaBleHHOCTb XHMUYECKOH CBSA3M, reoMmeTpuyecKas
KOHpHUrypauus Monekyn. o©- W 7w~ cBa3u. OnuHapHbie, OBOIHbIE W TPOWHbBIE CBS3H.
HeHacbil1aeMOCTb CBA3H. DHEprust CBA3M.

OcCHOBHble TOJOXKEeHUs MeToAa MOJAeKyasapHblx opOutaneit (MMO). Cesasbipatolune,
Pa3spBIXJLSIIOIINE W HECBA3BIBAIOLIME MONEKYJSIPHBIE OpOMTANU, G- U 7T- MONEKYJSIPHBIC
opOutanu. CxeMbl MOJCKYJISIPHBIX OPOUTANCH NBYXAaTOMHBIX I'OMOSIACPHBIX, T€TEPOSAECPHBIX H
MHOroaToMHbIX Monekya. [Topsanok cea3u. MaruuTHeie cBoiicTBa MoJiekyJ. CpaBHEHHE METOLOB
BC u MMO.

Honnast cea3b. Kputepuit oOpasoBanuss MoHHOIN cBsisu. HeHnacblllaeMOCTb  CBS3M.
Kpucrannuueckoe cOCTOsIHUE HOHHBIX coenMHeHuld. HeHanpaBaeHHOCTb CBSI3U. DHEPTUsI CBA3MU.

MexMonekysipable CBs3u. BonoponHas CBsi3b.

BausiHne BOZOpPOAHON CBS3M Ha CBOWCTBA BELIECTB. J(OHOPHO-akLENTOpPHAs CBS3b.
Honop, axuentop. Ciny4yau TNOABJIEHUS BHYTPUMOJEKYISAPHOHW, BOAOPOAHOW U IOHOPHO-
AKLENTOPHOH CBS3MU.

OpueHTalMOHHOe, HHAYKLUMOHHOE U AUCTIEPCHOE B3aMMOelicTBUE.

4. [epuoanyeckuii 3aK0H U nepuogHyeckasi cucrema snemenros . H.
Menaeneesa

[Toucku  OCHOBbI  KNacCH(PUKALMM  XHMHYECKUX  DJIEMEHTOB 10  OTKPBITHS
NepHOIUYECKOro 3aKOHa.

Tpu 31ana padorel [ 1. Menaeneesa B 00nacTH CUCTEMaTUKH XUMHYECKUX 3J1IEMEHTOB.
DopmynupoBka nepuoauueckoro 3akoHa. Co3naHve NepHOANYECKON CHCTEMbl 3JEMEHTOB.
Jloruueckue BBIBOIBI U3 MEPUOIUUCCKOrO 3aKOHA H MEPHOIUUCCKON CUCTEMBI JIEMEHTOB.

CoBpemeHHass (GopMyIHPOBKA MEPHOOMYECKOro 3akoHa. CTPYKTypa COBPEMEHHOM
nepuoguyeckol cHUcTeMbl 31eMeHTOB. KopoTkonepuonHbeli M IIMHHONIEPHOIHBIM BapHAHTHI
nepuognveckoii cuctemel. [lepuon. I'pynmna. Jenenue rpynnel Ha noarpynnel. Tunuyeckue
3M€MEHTbI, MOJHbIE aHAJTIOTH.

s-, p-, d-, f- 3neMenTbl. BHYTpeHHSA U BTOpUUHAS MEPUOIUUHOCTb.



3aKOHOMEPHOCTH HW3MEHEHHs OCHOBHBIX XapaKTePUCTHK aroMOB MO Tnepuojam W
rpynnaM. Panuycbl aTOMOB M HOHOB, JHEPrHsi HOHHW3AalLMH, CPOICTBO K JJIEKTPOHY,
ANIEKTPOOTPHLIATENBHOCTh.  U3MEHEHUS 3STHX XapaKTepUCTMK MO MepuojaM U Tpynnam.
3aKOHOMEPHOCTH M3MCHEHHUS BAJCHTHOCTH, OKHCJIUTEIBHO-BOCCTAHOBUTEBHBIX CBOHCTB
SJICMEHTOB U CBOICTB OJHOTUITHBIX COCIUHEHUI.

BasieHTHbIE 3J1€KTPOHBI H MHOTOOOpa3ye BaJ€HTHBIX COCTOSAHHI aTOMOB §-, p-, d-, f- 31emMeHTOB.

Cnocobbl  npeAcka3zaHusi CBOWCTB  JJIEMEHTOB M HMX COEOWHEHWN Ha OCHOBE
NepHOANUECKOrO 3aKOHa U TTIEPHOANUECKON CUCTEMbI 3JIEMEHTOB.

3akon Mo3znu. TloaTeepaeHHe MPaBUIBHOCTH MEPUOAMUECKOI CHCTEMbl 3J1E€MEHTOB.
[Ipenckasanue CyLIECTBOBAaHUs HOBBIX 3JIEMEHTOB.

5. CTpoeHHe KOMNIEKCHbIX COeIHHEHHI

KoopanHaunonnas teopusi Bephuepa xax mnepBas yaadHass TOMNMbITKA TEOPETHUECKOTO
00BsICHeHMst  cTpoeHust  koMmiekcHbix  coeanHeHuit (KC).  OcHOBHble  NOJOXKeHHUs
KOOPAMHALIMOHHONW TEOpUU: LIeHTpaNbHbI aTOM M JIMraHAbl, BHELIHAS U BHYTpeHH:As cdepa,
KOOPIHHALMOHHOE 4YHCJ0, AP0 KOMIUIEKCa, €ro 3apsi, IiaBHas U MOOOYHAs BaJCHTHOCTU
JeHTaTHOCTb ~ JNHraHIOB. YCNEIIHOe npenckasanue A.BepHepoM  4ucna  M30MEpoB
AKTa3APHYECKHX KOMIIEKCOB KobaibTa (3).

[Tpupona xumuueckoi ceaszn B KC. CoderaHue 3J1€KTPOCTATUYECKOTO W KOBAJIEHTHOTO
B3aMMOJENCTBUS LEHTPAlbHOrO atoMa (unu uoHa) ¢ juradgamu. [ToHsTHe O KMCIOTax M
ocHoBaHMsiX JIbtouca.

Bepreposckos u coBpeMeHHas HoMeHkatypa KC.

Crtpoenne KC ¢ nosuumit MBC. HU3SKOCTIHHOBBIC M BBICOKO CIUHOBBIE KOMILICKCHL
Mibpuanzaums  opOutaneil LEHTPaNbHOrO aroMa npH  00pa3oBaHWM  OKTA3IAPHYECKHX,
TETPAdAPUUECKUX U KBaAPaTHOro komriekca. CrivH cnapeHHble U CrHH CBOOOAHbIE KOMIUIEKCHI.
OHeprusi pacluenyeHuss U 3Heprus cnapusaHus. HM3meHeHue sHepruu cradunamsaluu
KPUCTAIMYECKUM MOJEM B PpAAy TepexXOAHbIX 3JeMEHTOB sl  OKTa3JApUYEeCKUX U
TETPARAPUUECKUX KOMIUICKCOB, OOpa30BaHHBIX JIMTAaHAAMH CHJIBHOIO M ciadoro moss. Cessb
BenmunH pacwerienus ¢ okpackoil KC. Mcnonwszosanue TKIT s 0OBbSCHEHHMS MAarHUTHBIX
ceoiicts KC.

Cnextpoxumnveckuii psin auranaos. HMcnonezosanue TKII gna onucanusa crpoeHus
HOpMaJlbHbIX U 00palueHHbIx wnuHesei. [TousaTue o0 3¢ dexte Ana-Teiinopa.

[TpeacraBieHve O TeOpUU NOMS IMFAHAOB. DHEPreTHYeckue auarpaMmbl A1s
rexcaaMMuHKOOanbTa (3) 1 rekcapropokobanerata (3). G- M T- JOHOPHO-AKLECNITOPHBIC CBSI3H.
BenuunHa pacuienieHus B TeOpUHU Mons aurainos. Hecssaseiaromue opouranu. BoxMOXKHOCTD
O- JaTUBHOTO B3aWMOZEHCTBHA d-37IEKTPOHOB LEHTPANILHOIO aTOMa CO CBOOOIHBIMH
(paspeixssiomumn) opouraiari auraina. CpaBHeHHe BO3MOYKHOCTEH METOAA BaJIEHTHBIX
CBs13ell, TEOPUH KPUCTAIIMYECKOTO MO U TEOPUU MO JIMraHaoB B onucaHuu crpoerus KC.

KC ¢ HeopraHuuyecKMMM W OpPraHUYECKMMH TONMAEHTUTHbiMU JuraHaamu. KC
SMICMEHTOB-METAJIIOB ¢  aMUHOKHCIIOTAMH HAa  TPUMEpe  3TIICHAHMTHHTCTPA-aLeTaTa
(xommiekcoHoTa) Kambiwms. Xenatel. [1pasuno unkiaos Uyraesa.

Knacrepo! (Ha npuMepe HU3LIUX rajoreHHa0B MOIHOAEHa) 1 MHOTOSAAEPHbIE KOMITJIEKChI
(Ha mpumepe KapOOHWIIOB MEPEXOAHBIX 3JIEMEHTOB), KOMIUIekchl (Ha npumepe (eppouena)
COeAUHEeHHs BKIoueHus (kaaTpatbl). Cynpa-mMoneKkynspHble COeUHEHHS.

KoHcraHTa ycToliunBocTu - BaxkHei1as xapakrepuctuka KC. 3aBUCHMMOCTb KOHCTAHTbI
YCTOMYMBOCTH OT BEAMYHMHBI 3apsia M paanyca LEHTPaJbHOrMO HOHA, €ro 3JCKTPOHHOI
KOHpHUrypauny (Ha npuMepe rekcaaMmuHkodaneTa (2) M rekcaammuukodOaneTa (3), a Takxke
rekcauranodeppra (2) u rekcaunanodeppara (3). [IpegocrasieHne 0 KUHETUYECKH JaOWIIbHBIX
M MHEPTHBIX KOMIUIeKcax. [‘eomeTpuyeckas W ONTHYECKAs W30MEPUA HHEPTHBIX KOMILIEKCOB.
O¢dexT TpaHcBnUsiHUA UepHsesa.

Ponb KC B npuposae (pepmeHThl, X10podhuL1, reMornoduH, KOMIIIEKCHbIE COeUHEHHs
MHUKPO3JIEMEHTOB B NMUTAHUM PAaCcTeHUI, JiekapcTBa U anel). Mcnompzosanue KC B TexHONMOINH,



CEJIbCKOM  XO3fMCTBE M MeOWUMHE (pa3fgeneHWe U O4YMCTKAa CMecel HEeOpraHM4eCKHX
coenuHeHuH, Oopbba ¢ XJIOPO3OM pacTeHHH, NPOTHBOONYXOJEBOE HAEHCTBHE KOMIIEKCOB
IUTATHHbI U Apyrux 31eMeHToB). Jletyune KC u ux ponb B HEOPraHWYeCKOM CHHTe3e (TOHKUe
IUICHKU, T€TEPOCTPYKTYPHI).

6. Hauana xumuuecKoil TEPMOAHHAMHKH

XuMHUyecKHe Mpouecckl Ha MHKPO - M MakpoypoBHsx. BakHeiiwne mnpusHaku
XUMHueckux npespatuenuii. TToHaTHe O XMMHYeCKHUX TpeBpalleHHs B HEOObIUHBIX YCIOBHUSX:
TUTA3MOXHUMHUSI, 3BYKO- M MEXAHOXUMMS, KPUOXUMMSL, 1a3epHas XUMMUSL

OCHOBHBIC TMOHSATHS XHUMHYCCKONH TCPMOAMHAMUKU: CHCTEMa, MApaMETPhI COCTOSHUS,
padoTa, 3HeprHs, TEIIOTA.

BHyTpeHHss 3HEprus, U ee W3MEeHEeHHe NMPH XUMHUYECKHX H (a3OBbIX MPEBPALIEHHUSX.
[leppoe Hauano TEPMOOWHAMHMKH. DHTANbIUA OOpa3OBaHHUS XUMHYECKHX COEOUHEHHH.
CrannaptHoe coctosiHue. CTaHAapTHble SHTaAbNUU oOpasopaHus. Tennosble 3(QhexThl
XMMHUeCcKHX peakuuil. TepMOXHMHUeCKMe pacyeThbl, OCHOBaHHble Ha 3akoHe ['ecca. Tepmoxu-
MHYECKHE UMKIBL [ermmoeMKocTh. TeMmneparypHas 3aBUCHMOCTb TCIJIOSMKOCTH U IHTAJBITHU.
YpasHeHue Kupxroda. DHeprus xumudeckon casu. [TonATHe 006 UCMIONB30BAHHM XUMHYECKUX
n ($a3oBbIX NpeBpalleHHH B HEOPraHWYECKUX CUCTeMax [ PereHepUpOBaHHA, XPaHEHHs
TPAHCMIOPTHPOBKH dHeprun. Bonopoanas anepreruka.

Bropoii 3aKkOH TepMOAMHAMMKM. DHTPOMMs. 3aBUCUMOCTb 3HTPOIMU OT TeMIEpaTyphl.
CrannaptHas sHTponusa. M3MeHenue sHTpomuu npu (aszoBbIX MNepexoaax M XUMMYECKHX
peakuusax. OHeprus I['ubbca um sHeprus I'ememroneua. Kpurepuit camonpousBoSBHOTO
MPOTEKAHU MPOLECCOB. XUMHYECKUNA MOTEHIUA, 3aBUCUMOCTb XUMUYECKOr0 MOTEHUMANa OT
KOHLIEHTpAIluM, JAaBJIE€HUs pEeareHToB. YCNOBME XUMHUYECKOro pasHoBecus. HMsorepma
XUMHUYECKOHN peakLuu.

KoHcTanTa XMMHUYECKOrO paBHOBECHMsl Kak Mepa TayOHHBbI MPOTEKaHMS MPOLECCOB.
Hcnonb3oBaHue 3HaueHHWH CTaHAAPTHON 3HTANbMMM W 3HTPONMMU A pacueTa KOHCTaHT
paBHOBeCHS XUMHUYECKUX peakuuil. DakTOPHI, BAUAOIINEC Ha BEJIUYHHY KOHCTAHTBI PABHOBECHUS.
TepmonuHaMu4eckuil BBIBOI 3aKOHA AEHCTBYOLIHX Macc. COBUI XMMHYECKOTO PaBHOBECHUS.
[Tpunumn Jle IlaTenve.

7. KHHETHKA H MEXAHH3M XHMHYECKHX PeaKUHH

CKopocTb XMMHUECKOH peakLHH, ee 3aBUCMMOCTb OT MNPUPOAbI M KOHLEHTpaLUH
peareHTOB, Temmnepatypbl [lopsAnok W MONEKYNAPHOCTE peakuud. KOHCTaHTa CKOpPOCTH, €€
3aBUCHMOCTb OT TEMIEPATYpHl. Y paBHEHUE AppeHHyca. DHeprus aKTHBALMU (ICHCTBUTEIbHAS
n kaxyuwascs). [TonaTHe o TeOpHH AKTUBHBIX COYIAPEHHH, aKTHBUPOBAHHOM KOMIUIEKCE B
Teopuu aOCONMIOTHBIX CKOpOCTEH peakunH. MeXaHH3M U KWHETHKA Peakuuii B FOMOI€HHBIX W
reteporedHblx cucremax. lLlenuble (H.H.CemenoB) u konedatenbHble (b.I1.Benoycos,
A M.KabotuHckuil) peakuuu. T'oMOTeHHbIHi M reTeporeHHblil kataaus. Aytokatanus. Kune-
TUYECKUMH BBIBOA 3aKOHAa OEUCTBYROIMX Macc. DopMmanbHas KHHETHKA, KUHETHYCCKHE
YpaBHEHUS 17151 OMHOCTOPOHHUX peakuuii 1 u 1l mopsaaxka.

Uuruburopsl u unruduposanue. OcobeHHOCTH KHHETHKH ra30(asHbIX, KHIKO(PA3ZHBIX U
TBepaodasHbIX peakuuii. MexaHu3Mbl peakunii ¢ yaacTHeM OPraHHYeCKUX COeIUHEHHI.

Xumuueckoe paeHoBecue. OOpaTHMble M HeoOpaTUMble XHUMHUYECKHE peakLu.
CocrosiHve paBHOBeCHST U MPUHLMIT MUKPOCKOMUUYECKO oOpaTumMocT peakuuu. Kunetnueckuii
U TEPMOAMHAMUYECKUH MOAXOAb] K OMHCAHUIO XMMUYECKOTO PABHOBECHS.

KoHcTaHTa XMMHYECKOrO PAaBHOBECHS U PA3IUYHBIC CIIOCOOB! €¢ BhIpaxkeHUs. CBs3b
KOHCTaHTbI X MMHUYECKOIO PAaBHOBECHS CO CTAHAAPTHBIM U3MeHeHHeM dHepruu ['nbbcea.
CwmemeHne XHMHYECKOrO paBHOBECHS NPpU U3MeHeHuH yesoBui. [Ipununn Jle IlaTense.

Bausinue cpenbl Ha mpoTekaHue XuMuueckux peakumil. OcobeHHocTH raszodasHbIX,
®uakodazHbiX, TBepaodazHbix peakuuii. Ponb 3HTaNbNMIHOTO M 3HTPONMUNHHOIO (PaKTOPOB B
OMpEICNEeHNUH HATPaBICHNS IPOLECCa.



8. PacTtBophI

PactBopbl kuakue (BOAHbIE W HEBOOHbIE), TBepAble M razoodpasubie. CnocoObl
BBIPA’KEHUS KOHLIEHTpallMM PacTBOPOB. MaccoBas JOJs, MOJSPHOCTb, HOPMAJbHOCTb,
MOJNAJBHOCTb, MOJsApHas A0, BiausHMe Ha  pacTBOPUMOCTB  SHEPIHH  CTPYKTYPBI
KPUCTAJNIMYECKOTO  BELIECTBA W DHEPrUM  CONbBAaTaUMHU.  PacTBOpBI  HACBILLCHHBIE,
HEHACbILIEeHHbIE UM, KOHLUEHTPHUPOBaHHbIE U pa30aBiieHHble. 3aBUCUMOCTb PACTBOPUMOCTH OT
Temnepatypbl. PacTBOpbI HaeaNbHbIE H PeaNIbHBIE.

Pactsop kak ¢a3a nepeMeHHoro cocrtaBa. [loHsiTMe © (a3oBbIX AuarpaMmmax,
KOMMOHeHTax, ¢aszax, cremeHsax codoabl. [lpaBuno ¢a3z Tudbdca. Dazosble anarpamMmsl
OIHOKOMIIOHEHTHBIX CHCTEM Ha MNpPHMEPE OUarpaMMbl COCTOSHHI BOABL. (OCHOBHBIC THIIBI
(a30BBIX AHAarpaMM IBYXKOMIIOHCHTHBIX CHCTEM: CHCTEMBI C HEOTPAHHHUCHHOI pacTBOPHMO-
CTbIO, JIBTEKTHYECKHE CHCTEMbI, CHCTEMbl, BKJIOUAIOUIME KOHIPY3HTHO H HWHIOHIPYIHTHO
NUIABSLLHECH XUMUUECKHE COeqnHEHNA. TPHAHTYAS U CIOKHBIX CHCTEM.

[ToHATHE O KONNOMAHBIX PACTBOPAX.

KonnuratueHble CBONHCTBA pacTBOPOB HE 3JIEKTPOJIMTOB U 3JeKTponuToB. JlapneHue napa
OuHapHbIX pacTBOpoB. 3akoHbl Paymsa. Kpuockomus u  30yINMOCKONHST KaK — METOMBI
OTpPEneNeHusT MOJIAPHBIX Macc. OCMOC M OCMOTHYECKOC HABJICHHE B HEOPraHHYECKUX U
Ouonoruveckux cucremax. 3akoHsl Paynas u Bant I'odda mis pacTBOpoB He 3EKTPOIUTOB U
anekTpoanToB. UzoTonnuecknii koahduumeHT.

[Tpouecc 3amep3aHust BOAbI M BOAHbIX pacTBOpoB. Kpuornapar u kpuoruapaTHas TOUKa.
BbiBeTpuBaHUMe KpUCTALNOTMAPATOR cofeil. PacmnbiBaHue 00e3BOKEHHbIX coNeil BO BJaKHOM
armocdepe.

Onektponutuueckas auccouuauns (C. Appenuyc). CunbHble U cnadble 3AEKTPOIUTHL.
Crenenb ¥ xOHCTaHTa Avccouraunu. PaKTOPBIL, BIHUSIOLWIME HA CTENEHb SJIEKTPONUTHUUECKOH
ouccounaunn. Kaxywasca creneHb OWCCOLUMALIMK CHIBHBIX 3JIEKTPONNTOB. Jlnccounauns
cnadbIX 3JIEKTPONAUTOB. 3aKOH passeaeHHs OcTBalbAa.

Boga kak BaxHelwwuii pactBopuTens. KoHcranta auccouuauuu Boabsl. HoHHOe
npous3BeAcHue Boabl. BomoponHblil mokasaTens.

['vaponus u conbBoMM3 Conell. KOHCTaHTa paBHOBECHS PEAKUUM TUApOnu3a. DakTopel,
BIIMAIOLINE HA PABHOBECHE PEAKLIMH MMIPONIH3a.

[Tponssenenue pacTBOPUMOCTH TIIOXO PACTBOPHUMBIX CHJIBHBIX JJEKTPOJUTOB. Y CIOBHs
OCaX(IeHUsI U PACTBOPEHUS OCAAKOB.

OcHOBHble TOJOXKeHUss nporonuTudeckoit Teopun bpencrena-Jloypu. ConpsikeHHble
KHCJIOTBI M OCHOBaHMA. KOHCTAaHTa MPOTOMUTUYECKOTO PABHOBECHS KaK XapaKTEPUCTHUKA CHJIBI
KHCJIOTBI ¥ OCHOBAHUS.

9. DNeKTpoXHMHYECKHEe CBOHCTBA PACTBOPOB
Conpsi:keHHble OKUCIUTENbHO-BOCCTAHOBUTENbHbIE Napbl. [ToHsTHE O ABOHHOM
3NEKTPHUECKOM Cll0e. DIeKTPO/ibl, ralbBaHHyeckas suelika. DAeKTPOAHbIH NOTeHUHan.
CranpapTHbIA 3nekTpoaHbI noTeHUnan. P Hanpsokenuii. OnpeaencHue HanpapieHUs
OKHCIIUTEIBbHO-BOCCTAHOBUTENIbHBIX peakuuil. Y pasHeHue Heprera. Auarpammel Jlatu-mepa.
[ToHsATHE O IHArpaMMax OKHUCIHTENbHBIX COCTOAHMI (IUarpaMmbl «BOJbT-3KBUBAJICHT - CTENEHb
OKHUCIEHH). 3aBUCHMOCTb JJIEKTPOAHOrO noTeHuunana ot pH cpegpl. DnekrTponus,
3NEKTPOXUMHUECKIE UCTOYHHUKH 3HEPTUH, KOPPO3Usl KaK 3/1eKTPOXMMHUeCKHii npolecc.

10. CBoiicTBA XHMHYECKHX JJIEMEHTOB

XUMHYECKHE CBOIICTBA KOHKPETHOTO 3JIEMEHTA MM IPYIIBI 3IEMEHTOB NPENNaraercs
obcyKaaTh 110 eAUHOMY TLTaHy.

1. TlonoxeHue B NepHOTNYECKON CHCTEME, PACTIPOCTPAHEHHOCTD U (POPMBI HAXOXKAEHUSA
B npupoae. Crennduka s31eMeHTa 1 ero CoeAMHeHuil.

2. DnekTpoHHas 00OAOYKA aTOMa, MOTEHLMANbl WOHHU3ALMHU, CPOACTBO K 3JIEKTPOHY,
3NEKTPOOTPULIATEIIBHOCTD, XapaKTePHBIC CTEICHH OKHUCIEHMUS.



3. Tlpocrble BemmecTBa: GOpPMbI CYIIECTBOBAHHS M (U3MUYECKUE CBOWMCTBA, XapakTep M
SHEprus cBA3H, (a30Bbie NPEBPALLEHHs, PEAKLIMOHHAs CTOCOOHOCTD.

4. B3auMmopelcTBHe C 3JleMEeHTaMH, PAaCCMOTPEHHBIMH paHee: YCNOBMSI NMpPOTEKaHUs
peakuuii, UX TePMOIMHAMHYECKHE M KHHCTHUYECKHE XapAKTEPUCTUKH, MPOAYKTHL. DJIEKTPOHHOE
CTPOCHHE U MPOCTPAHCTBCHHAS CTPYKTYPA MOAYUYaEMbIX COSAUHEHUH, UX KUCIOTHO-OCHOBHBIC U
OKUCITHTENIbHO-BOCCTAHOBUTENbHBIE CBOHCTBA, PEAKLIMOHHAs CMTOCOOHOCTD.

5. BsaumogeiicTBue NPOCTBIX BELIECTB W COEIAHMHEHWH C BOAOH U WX COCTOAHHE B
BOAHbIX pacTBOpax. XapaKTepHble KHCIOTHO-OCHOBHbIE W OKMCAUTENbHO-BOCCTAHOBUTE/bHbBIE
npeBpalleHns B pacTBOpax.

6. KoMIIeKCHBIC COCIMHECHHUS.

Booopoo

Bonopon B npupome. M3otonel Bomoponma. BaneHTHble BO3MOXKHOCTH aTtoMa U
xapakTepHble creneHd okucnenus. Monekyna H,. [lonyuenne Bomopoma. dusndeckne u
XMMHYECKHe CBONCTBa NpPOCTOro BellecTBa. PacTBOpeHHe BOAOPOAAa B MeTannax. ATOMapHbIi
BOAOPO, €ro nojyuyeHue u peakLHoHHas cnocoOHocTh, KoBaneHTHblE cOeAMHEHHsT BOAOPOaaA.
Houer H u H', ux B3amMoneficTsue ¢ Bonoil. BonoponHas cBsi3b, MpUYHHEL €€ 00pa3oBaHMA,
croco0 OMUCAHHS.

Kucaopoo

1. Tlonoxenue B nepuoanyeckoii cucreme. Kuciopon B npupozne. M3oronel kucnopoza.
BaneHTHble BO3MOXHOCTM aTOMa M XapakTepHble CTelneHU oOkucneHus Monekyna Oo.
[Tapamarsetusm kucnopona. IlonyueHue kucnopona. Pusnueckue M XMMUYECKHE CBOICTBa
MPOCTOrO BELISCTBA. AJUIOTPONUS KUCIOpoaa, 030H. O30H B aTMOchepe.

2. BsaumoneicTBHE KHCIOpPOZa € BOZOPOAOM. MeXaHH3M peakUud BOAOPOAA C
kucioponoM. CoennHeHUss KHCIOpOda C BOAOPOIOM, TMAPOKCHI, BOJA, MEPOKCHI BOAOPOIA.
Tepmuueckoe W (OTOXUMHYECKOE pasjiokeHHe BOAbl. [lonydyeHwe W CBOICTBAa mnepokcuzaa
Boaopona. H>O; xak okucanTenb U Kak BOCCTaHOBUTENb, [IpuMeHeH e TepoKcHaa BOAOPOAA.

3. CoctosHus Kkuciopona B ero coeauHeHusx. OKcuAbl W MX  KJacCU(UKaLMA.
[lepokcunsl 1 mepokcuaHas rpynmuposka. HMoHBI 0%, 05, 05" Cynepokcunel, O30HUIBL, HX
B3aHMONEHUCTBUE C BOAOH.

11. Oco0eHHOCTH XHMHH 3/IEMEHTOB - HEMETA110B

Duemenmur VII-A epynivt (caiozenst)

I. Obwas xapaktepuctuka rpynnbl. CTpoeHHEe 53NeKTPOHHBIX OOONOYEK aTOMOB,
MOTCHIMANbl HMOHHM3ALMU, CPOACTBO K OJJICKTPOHY. BaneHTHBIC BO3MOXHOCTU aTOMOB U
XapaKTepHBIC CTECMIEHU OKUCICHUS. [IpocThIe BelecTBa, XapakTepucTuku Mojekyn Hals.

2. CoenuHeHus € BOIOPOAOM. JHEPreTHYECKHE XaPAKTEPHUCTHUKHU, XapakTep CBA3H U
anekTpoHHoe crpoenne mosekyn HHal. Meroawpl nonyueHus w  ¢usnveckne CBOWCTBA,
rasoreHoBoAOPOAOB. KHCNOTHbIE H OKMCINTENbHO-BOCCTAHOBUTENbHbIE CBOICTBA, peakLMOHHAas
cnocoOHoCTb. TanoreHnaHble MOHBI M HX COCTOSIHME B BOJAHbIX pacTBopax. I anoreHuabl
METaJJIOB.

3. Oxcunel U OKCOKHCHOTHL. OO0Mmas XapakTepHCTHKA OKCHIOB. CTPOEHHUE MOJEKYVII,
XapakTep v 3Heprus cpssu. TepMonMHaMHUECKHe XapakTepucTuku odpasosanus. [Tony4yenue u
XUMHYECKHE CBOHCTBA OKCHAOB. YCTOHUHMBOCTL OkcuaoB. OcobeHHOCTH coennHeHui gropa u
ifona ¢ kucaopoaoM. Peakiiny okcokucnor. OcoOeHHOCTH XJIOpHOH U HOMHOMN KHCAOT.

4. CoeanHeHus rajoreHoB apyr ¢ ApyroM. Murepranorennabl. @opMbl CyLeCTBOBAHUS
U CTPOCHHE MOJEKYN. TpexXUeHTPOBBIC 3NEKTPOHHOU3OBITOYHBIC CBS3H B  MOJEKYy/aax
HHTEPrajJoOreHua0B. XHMHUYECKUE CBOMCTBA U METOABI MONyUeHUA. B3auMonencTere ¢ BONOI.

5. OKHCNHUTENBHO-BOCCTAHOBHTENBHbIE PEAKLIMN FAJIONEHOB W UX COEIHHEHHH B BOIHBIX
pactBopax. BzanmoneiicTBre nNpoCThIX BELIECTB C BOAOH, KUCIIBIMU W LIEIOUYHBIMH PACTBOPAMM.
OKUCIHUTENBHO-BOCCTAHOBHUTEbHbIE CBOICTBA COEMMHEHUIA.



Duemenmeor VI- cpynner (xainskozeust)

1. OOwas xapakrepucruka rpymnmbl. CTpoeHHE 3NEeKTPOHHBIX O0ONOYEK aTOMOB,
NOTeHUMaNbl HOHH3ALIMK, CPOACTBO K 3JIGKTPOHY. BaneHTHble BO3MOXXKHOCTH aTOMOB U
XapaKTepHble CTEMEHH OKHCIeHHs. [IpocTeie  BEIIECTBA, LEMNOYEHYHBIE  CTPYKTYPHI,
XapPaKTEPUCTHKH MOJCKY X,

2. CoenuHeHus ¢ BOJOPOAOM. DHEPreTHUHECKHE XapaKTEPUCTHKH, XapakTep CBA3H U
crpoenne mosexysn HpX. Cynbdarsel. Meroabl noay4eHus U OCHOBHblE XMMHYECKHE CBOMCTBA
XaJIbKOreHOBONOPOA0OB. XaNbKOT€HM/HbIE MOHbl U WX COCTOSIHME B BOJAHbBIX pPacTBOpax.
XanbKOreHuabl MeTaJIoB.

3. Oxcumel U OKCOKHCIOTHL. OOlas XapakTepUCTHKAa OKCHAOB. CTPOEHHE MOJEKVII,
XapakTep cCBs3M, 3HepreTuka. [lonyueHue u xummveckue cpoiictBa oxcuaoB X0, u XOs.
Kucnorer HoXO3 u HyX04: cTpoeHne monekyls, XHMUYECKHe CBOWCTBA, METOIbI MOJYUEHHS.
Ocobennoctn  ceneHoBo W TennypoBoH KUCIOT. OKCHKHCIOTBI  Cepbl:  MPHYUHBL  HX
MHOroo0pasus, KnaccuuxaLms, CTpoeHHe 1 XMMHYeCKHe CBOKCTBa.

4. TamoreHuabl. POpMbl CyLIECTBOBaHUS W CTPOEHHE MOJNeKYNl. MeToabl MOoNydeHUs U
XUMHYECKHE CBOMCTBA. B3aumomelicTBHe raJoreHuaoBs ¢ Bogoi. OKcoraaoreHuIabl.

5. OKHCIUTENbHO-BOCCTAHOBHUTENIbHBIC PEAKIHH XAJIbKOICHOB M HX COCOUHCHUH B
BOAHBIX pacTBOpax. B3ammomeicTBHE NMPOCTBIX BELIECTB C BOMOW, KWCIBIMH W LIETOYHBIMH
pactBopamu. OKHCINTEIbHO-BOCCTAHOBHTENIbHbBIE CBOHCTBA COEIMHEHHH.

Duemenmur V-A cpynno

1. Obwas xapaktepuctuka rpynnel. CTPOCHHE SJIEKTPOHHBIX OOONOYEK AaTOMOB,
NOTCHUMANABl HOHH3ALUM, CPOACTBO K BACKTpOoHy. IlpocTeie BemecTsa, amnoTponus.
OcobenHocty azora.

2. CoenuHenus ¢ BOOOpPOAOM. XapakTep CBA3H, SHEPreTHYECKWE XapPAKTEPUCTHKH H
cTpoeHye Monekysn XHi. Mertonbl nonayueHus U OCHOBHble cBoiicTBa coearHenuii XHz. Comu
aMMOHHUS U pochonns. AMMHUaKaTel. AMHUAbL, UMUABL, HUTpUAbLL. Dochuabt. Coennnenus X,Hy,
UX CTPOCHHE U CBOHCTBA. [ MOpOKCHIaMH. A30THCTOBOAOPOIHAS KUCIOTA H A3U/IBI.

3. Oxcunel u okcokucnoTel. OOImas xapakTepucTHka OKCHAOB. Oxcuae! azora. PopMmel
CYLIECTBOBaHHA, CTPOEHHE W JHEPreThka MoJekysl. Meroabl mMonydeHus OKCUIOB a30Ta.
OKCOKHCIIOTHI @30Ta - @30THOBATHCTAs, A30THUCTAsi U A30THAs KUCIOTbI, UX CTPOEHHE, CBOHCTBA H
METOAbl MONYYEHWs,, HUTPUTbl M HUTpaTbl. TepMmuueckoe paszioxkeHHe HUTPATOB. OKCUIbI
¢dochopa n ApYrMX 3NEMEHTOB [PYIMbL, , UX NMONydeHHe, cTpoeHue U cBoiicTBa. OcobeHHOCTH
B3aUMOAEHCTBHS OKCHAOB (ocdopa ¢ Bomoil. OKCOKHCAOTHL (ochopa U €ro aHaJIOroB.
CtpoeHue 1 cBOficTBa KHCIIOT ochopa.

4. Tanorenuabl. Obwas xapakrepucThka, Gopmbl U cTpoeHue mosekyJ. [anoreHumbl
azora. Tpu- u nenraronorennabl Gpocopa 1 ero aHanoro. MerToasl nMosiyyeHns U XMMHYECKHe
cBolictea. BsaumopeiictBue ¢ Boaod. BsaumoaelicTBuMe TrallOTeéHHAOB C  OKCHMAAMM.
OkcoranoreHabl.

5. Cyapunel. @opMbI u CTpoeHHE MONCKYJ. [lomyveHHe M XHMHUYECKHE CBOHCTBA.
THOKHCIOTEL

6. KowmmnekcHble coennHeHnus. I'anoreHoKoOMIIeKChl.

7. DJ1eMEeHTOpPraHU4eCKHe COemqUHEHUS

8. OKHCAUTENbHO-BOCCTAHOBUTENbHbIE peaklUMd B  pacTBopax. BsaumopeiicTBue
NPOCTbIX BELIECTB C BOOH, KUCJABIMU U LIEIOUHBIMH PacTBOpaMH. BoCCTaHOBIEHHE HUTPATHOIO
HOHA B PAa3iHYHBIX cpenax. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIC CBOICTBA COCAMHCHMI
docthopa u ero aHanoros.

Duaemenmeor IV-A cpynnet
1. Obwas xapaktepuctuka rpynnbl. OCOOEHHOCTH CTPOEHUs 3JEKTPOHHbBIX 000JIOUEK
aTOMOB, MOTEHLIHa/bl HOHU3ALIMH, CPOJACTBO K 37eKTPOoHY. IIpocThie BellecTBa, alaoTponus.



2. Heopranuueckass xumusi yriaepoma. Anmas, rpabdut, kapOuabl, QysuepeHsl.
Coenunenus rpadura. Metan u yrnesomoponbl. KapOuzabl merannos. Okcumbl yriepoza,
3HepreTHka, CTpoeHUe MoJekya v cBoiicTBa. OkcokucnoTsl yriepoaa. Kapoonatsl. ['anorenuasb
U OKcorajoreHugel yraepona. Cepoyraepon W Opyrue coemuHeHust ¢ cepoit. CoemuHeHus ¢
a30TOM: IIMaH, IUIHAH, CHHUNbHAA KUcaoTa. L{naHoeas U u3ounaHoBas KUCAOTHL. TuonnaHoBast
kucsoTa. OpraHnvyeckye CoenuHEeHHs.

3. CoenuHeHus 3JI€MEHTOB MNOArPYMIbl KPEMHUS C BOZOPOOOM. XapakTep CBA3M,
3HepreTuka M cTpoeHue Mmonekyn XHs Mertoabl mnoayueHus M XUMHMYEckWe CBOMHCTBa.
Cuanuuast. KpemHuil opranuveckie COeAMHEHUsL.

4. Oxcuzmel H ruzppokcompoussomnbie. OOmmias XapakTepUCTHKa OKCHUAOB KPEMHHSL.
Kpapu u ero momudpmkaums. M3menenue cpoiictea okcumo XO u X0, B psoy Si - Pb.
Kpemnuesbie knenoTb! v cunmkarel. OKCO- U TMIPOKCOMOHb! aHANOroB KpemHuus. Cosiu onosa u
CBUHIIA, UX PACTBOPHMOCTb U THAPOJIH3.

5. Tanorenuabl. OOwas xapaktepucTuka, (opMa M CTpoeHMe MoJekya. Ju- u
TeTparajoreHuabl, WX YCTOHYMBOCTb, METOAbI MONYHEHUS] W XUMHYECKHEe CBOICTBa.
THOKHCIOTEI repMaHust U ONOBA.

6. XanpkoreHuael. Popmbl U crpoeHue. llonydyeHne U XUMHYECKHE CBOMCTBA.
THOKHCIOTBI TePMaHUs U OJIOBA.

7. CoepnHenus azora ¢ pochopom.

8. KomnnexchHble coennHenus. I'ekcadropkpemHueBas kucaota. MonekynspHble
KOMILIeKChl (anayKThl) TeTpadropuaa kpeMHus. ['anoreHokaMIneKcbl KpEMHUS M ero aHanoros.
MeTannopraHu4ecKue COSOUHEHHS [CPMAaHHs, ONOBA M CBUHIA, WX CTPOCHHE M CBOICTBA.
[loTeHunanel MOHU3ALMH, CPOACTBO K 3J€KTpPOHY. IIpocThie BemecTBa, BOCCTAHOBUTEC/bHBIC
cBoiicrBa. B3zanmonelicTeue ¢ BOJOH.

9. Boamopoanbie coenuHenus 3nemeHToB | w Il rpynn. HMowuble ruapuabl. Ponb
LIEAOYHBIX M LIeIOYHO3EeMENbHbIX METaNoB B cradunausauuu uvoHa H . BsaumoneiicTeue
MOHHBIX MMPH/OB € BOAOH.

10. Oxcumpl IMENOYHBIX METAJIOB, (POPMBIL, YCTOHYHMBOCTB, XHMHUECKHE CBOWMCTBA
OKCHIOB. lIepOKCHIBI, CyNMepOKCHIBLO30HUABI LIENOUHBIX METAJIOB. OKCHABI H TMEPOKCHIBI
LIEJTOYHO3EMENbHBIX - MeTaioB. [lonyuenne kucnopona yepes nepokcua Gapus.

11. Tuppokcuapl WENoYHbIX U MmenoyHo3emMenbHbix Metamnos. Llenoun. OcobenHoctu
ruapokcua oepunnus. JlnaroHanbHoe cxoacTso Be u Al

12. Conu 1€N0oYHbIX METaNoB, MX PacTBOPUMOCTb. [ 'MapaTalMss MOHOB 1EAOYHbIX
MetauioB. Ilonatre ob oTpunaTenbHON ruapaTauuy.

13. Ilpu4nHEBl OTCYTCTBHS OMHO3aPSAAHBIX HOHOB 3JIEMEHTOB MPYIMIEI B BOJHOM PacTBOpE.
Conu WenovyHo3eMenbHbBIX METAJIIOB, HX PACTBOPUMOCTD W THAPOIIN3.

Xumust 04a20pOOHbBIX 24308,

1. OcobeHHOoCTH  CTpOEHMS  3AEKTPOHHbIX ODONOYEK aTOMOB, M  BaJEHTHbIE
BO3MOKHOCTH.

2. ®dropunbpl KCEHOHa, NMyTH MX TMONY4YeHHS M XHUMHUYEeCKHe CBoiictBa. llpupona
XUMHUYECKHUX CBS3€H B COSNMHCHUSX OJIaropOaHLIX ra3os. [ HnepepajeHTHEIE CBA3H.

3. BsaumoneiictBue GTOPHIOB KCEHOHA ¢ BOZOH M wenodaMu. OkcopTopuabl, OKCHAbI
M OKCOKHCIIOTBI KCEHOHA.

4. XuMuUecKue coeTUHEHUs APYrkX ONaropoiHbIX ra3os.

12. Oco6eHHOCTH XHMHH 3/IEMEeHTOB-MeTAJLJIOB (XHMHSI epPeXoJHbIX 3JIeMEeHTOB)
Obuast xaparkmepucmuka nepexoonsIx 2AeMeHmos
1. Ocobennoctu crpoetnst atomMoB ¢ u - anementoB. OpOuTanvHbie pagUyChl, IHEPTHUN
MOHU3ALMH, CPOACTBO K 3NeKTpOHy. Muoroobpasue creneHeit okucineHus. Otiaudus oOT
3MEMEHTOB MMaBHbIX NOArpynn. Beicokue cTemeHH OKUCIEHUS U MOJEKYSIPHble COEAMHEHMS.
Huskue crenenu okuciIeHUst U COEAMHEHUs NEPEMEHHOro cocraBa. MeTananyeckoe COCTOSHUE
MPOCTBIX BELUECTB.



2. CXOoncCTBO M Pa3jH4Hs 3JEMEHTOB NMEPBOro, BTOPOrO H TPETHEro NMepeXOAHbIX PAIOB.
Jlantanounnoe cxarue. [ToBbILIEHHOE CXONCTBO 3JIEMEHTOB - JIEKTPOHHBIX aHAJOTOB BTOPOTO U
TPEThEro PsiioB.

3. Comepxxanne B mpupone. IlomydeHue metanno u3 pyd. MeTamnyprus 4e€pHBIX U
IIBETHBIX METAJUTOB. METONBI OYMCTKY METAJIJIOB. 30HHAS TUIABKA, HOOUIHOS padrHIpOBaHNE.

Cranout, mumai, 8anaouii 1 ux anaio2u

1. Obuas xapakrepuctuka saeMeHtToB. CTpoeHue aTOMOB, BO3MOXHbBIE CTENeHH
OKHCJIEHUS B COeIMHEHUSIX.

2. Tlpoctble BelecTBa: husnueckre U XUMHUecKue cBolicTsa. [TpumeHeHMe.

3. Baxneimne OMHAapHBIE XUMHUYECKHE COCOMHEHUS! THAPUIBI, OKCHIBI, TAJOTCHUABI,
XaNnbKOTreHHAbl. KiacTepHble COCAUHEHNS.

4. Xumus BOOHBIX PAacTBOPOB. YCTOHUYMBBIE KATUOHHbBIE W aHHOHHBIE GOPMbI. AKBa- U
OKCOKaTHOHBI, OKCO- U ruapokcoanuonsl. Bananuii (1V) u ero npoussomHble. KoMmnnekcHble
COEAMHEHMS.

[Tooepynna xpoma

1. OOuwas xapakTepucTtuka 31eMeHTOB. CTPOCHHE AaTOMOB, BO3MOXKHBIE CTENEHU
okucnenus B coennHeHnsx. Haubonee xapaktepHeie crenenn okucaenus: Cr (III), Mo (VI),
\VCV1).

2. Tpoctbie BeuecTBa: pusnyeckne U xuMuueckne cBolicTea. [IpHuHHBI TYrONIaBKOCTH
monudaeHa v Bonbppama. [IpumeHeHne B ClielIMANbHBIX CMTaBaX. XPOMHPOBaHHE METAJLIOB.

3. Baxxeililuve OuHapHble XUMMYECKHE  COEIMHEHMS.  OKCHMAbI,  TaJOreHubl,
XAJILKOT€HHUHI. 3aBHUCHMOCTD CBOIHCTB OT  CTEIeHU OKHCJICHUSL. Tepmuueckoe
JUCTIPONOPLHUOHUPOBAHNE HU3IINX rAJIOr¢HNA0B. KiacTepHble COenHMHEHNA

4. buszepHble W NONHANEPHbIE COEOWHEHWs. XPOMOBas KUCIOTa, XPOMaTbl U
auxpomatsl. M30- rerepononnkucioTs! MondaeHa 1 Bosibdppama v UX NPOU3BOAHBIE.

5. KommnekcHble coeanHeHus. AxBa- M TMApPOKCOKaMIuekchl. MHoroobOpasue
koMIiekcoB xpoma (I1I).

Hoozpynna mapeanya

1. Obwas XapakTepHCTHKa 3JEMCHTOB, CTPOCHHE aTOMOB. MHorooOpasme cremeHei
okucneHus. JnepHblii CHHTE3 TEXHEeUHs.

2. TlpocTbie BewecTBa: pusnueckre U XuMHueckHe cBoicTaa. [IpumenHenue.

3. BaxHeillune OuHapHble XMMMYECKHE COEIMHEHUs: OKCHAbl, TaJIOTeHUbI,
XanbkoreHuabl. KinactepHble coeAMHEHUS peHusl.

4. Xumus BOZHBIX pPaCTBOPOB. Y CTOHYMBBIC KATHOHHBIC M aHUOHHBIE (OPMBL
YCTounBOCTE KaTHOHOB MI B BOAHBIX pacTBOpax. Mapranuesast kuciaota. OKUCIUTENBHBIC
CBOWCTBA MEPMAHIAHATHOTO HOHA. Y CTOHYUBOCTD Npou3BoaHbIX penus (V).

5. KomnniekcHble coeanHeHus!.

Keneso, kobaiwm, HUKeb

1. OOwas xapakrepucTka 37MeMeHTOB. (TpoeHHe aTOMOB, BO3MOXKHbIE CTeneHH
OKUCJICHUS B COCNMHCHHUAX. [IOHIKCHMS BBICIIMX M XaPaKTEPHBIX CTCMIEHEHM OKUCICHHS IO
CPABHEHHIO C MOATPYIION Maprasua.

2. Tlpocteie BewecTBa: Gu3MYECKHe M XUMHUYECKHe CBOWCTBA. Ponb kenesa u ero
CruiaBoB B HcTopuu uuBHuin3amnu. CoBpeMeHHblE NMPUMEHEHHs METAJJIOB TPHaldbl Kene3a W
CTJIABOB Ha MX OCHOBE.

3. Baxueiiuie OuHapHble XUMUYeckuMe coeauHeHus: OKCuAbl, TaJOreHUbl,
XaJIbKOT€HUIBIL.

4. Xumusi BOOHBIX PacTBOPOB. Y CTOITUMBEIE KATHOHHBIE M aHUOHHBIE (hopMBL. [ maponus
coneii senesa. Lllenounsie akkymMynsTopsbl.

5. KommnnexcHble  coennHenus.  OKUCIUTENbHO-BOCCTAHOBHTENbHbIE  CBOHCTBA
kommiekcoB Pe (II) u Co (II) u Co (II). MHoroobpaszue M ycTOHYMBOCTb KOMIUIEKCOB C
37eKTpoHHOI koHdurypauuedi d°. TInocko-KBaapaTHbIe 1 OKTa3APUUYECKHe KOMILTEKCH HUKES.

aamunossie vemaniot



1. OObmas xapaktepucruka 3neMeHToB. CTpoeHHe aroMOB, BO3MO)KHbIE CTENeHH
okucneHus B coeannenusx. [Ipoueccel ahdrnaxka.

2. Ilpoctble BewecTBa. IIpMunHbBI BLICOKOH MIOTHOCTH M TYTOIUIABKOCTH. XHMHYeECKast
HHEPTHOCTB. [lepeBoa B pacTBOp ONIATOPOAHBIX METAJLIOB.

3. Baxwueimue OWHapHBIE XHMHYCCKHE COCAMHCHHS: OKCHUIABI, TaJOTCHHIBL
XaNbKOreHHabl. TeTpaoKCHabl OCMHUsA U PYTEHUS.

4. KomruiekcHble coennHenus. Pa3zHooOpasne KOMITIEKCHBIX COeOUHEHUH [IaTUHOBBIX
MeTa/lJIOB U ero npuuuHsbl. Ilnocko- kBagpaTHble komriekcel niaatuHel (I1) 1 okTasapuueckue
KoMrutekchl naaTuHbl (1V).

Meoe, cepedpo, 3oa0mo

1. OOmas xapakTepuCTHKa 3¢MCHTOB. CTPOCHHE AaTOMOB, BO3MOJMKHBIC CTETCHH
okucnenus B coennuennsx. Crnenuduka OnHO3apAIHbIX HOHOB ¢ Kondurypaumeii (d').

2. Ipocroie BewecTBa: pu3nUecKre U XuMHUdeckHe cBoicTBa. CaMOpOaHbIE METAILIbI.

3. Baxneillune OuHapHble XMMHYECKUE COEJWHEHMA: OKCUAbl, TallOTeHWbl,
XaTbKOTE€HU/IbI.

4. XuMus BOOHBIX pacTBOPOB. OKUCIUTENBHO-BOCCTaHOBUTEIbHEIE cBOlicTBa Cu (1) 1 Cu
(IM), Au (1) 1 Au (11I).

5. KomnnekcHble coeTHHEeH NS,

[Tooepynna yunka

1. Obuwas xapakrepucTiika 31eMeHTOB. (CTpoeHHWe aTOMOB, BO3MOXHble CTeMneHH
OKUC/IEHUs B coeanHeHnnX. OcoOeHHOCTH coenuHeHuil pTyTH (1).

2. INpocteie BewlecTBa: (HU3MUCCKUEC U XUMHYECKHE CBOWMCTBA. YHHKAaJbHBIE CBOWMCTBA
mMetandeckon pryTH. [lpumenenue.

3. Baxndeiimme OWHapHble XWUMHYECKHE COEOMHEHWS: OKCHIbl, TajJOreHubl,
XaJbKOTE€HUbl.

4. XuMHus BOAHBIX PAacTBOPOB. YCTOl4MBblE KATHOHHblE W aHUOHHbIE (HOPMBI.
AM}OTEpPHOCTL LIMHKA. AKBA- KATHOHBI Y THIPOKCOAHUOHBI.

Harnmarnouoer

1. Obwa xapakrepuctuka >yemMeHTOB. OCOOEHHOCTH CTPOEHHS aTOMOB, NPUYHHBI
CXOICTBa JIEMEHTOB, BO3MOXKHbIE cocTosHUSA okucienus. Coaepkanue B npupoze. Paznenenne
37eMeHTOB. PU3HMUECKHEe U XUMHYECKHe CBONCTBA MPOCThIX BELLECTB.

2. XuMuyeckue CBONCTBA COeAHHEHUIl JTJAHTAHOM10B, OKCH/Ibl U THAPOKCOMPOU3BOAHbIE.
["anoreHun®! 1 qpyrHe OHHAPHBIC COCNUHEHNS. XUMUS BOIHBIX PacTBOPOB. OCOOCHHOCTH LCpHs
U €BPOMHS.

Armunouost

1. OO6was xapakrepuctika. (OCOOEHHOCTH CTPOEHHS aTOMOB, CpaBHEHHE C
JaHTaHoupamu.,  PasHooOpasus  cocrostHuii  okucnenus.  Cojep:kaHue B TpUpone.
PanuoakTuBHble ceMelicTBa TOPHs, ypaHa M akTHHUS. SaepHble peakiluu U CHHTe3 3JeMEHTOB.
TpancamepuuneBble >7€MCHTHL. BakHeimne mnpaktuueckue mnpuMeHeHus. [lpobnema
pasaeneHys u30TonoB. GU3NUCCKIE U XHMUYCCKHE CBOHCTBA MPOCTHIX BEIIECTB.

2. TlepHogu4HOCTL B HM3MEHEHWU XHMMHUYECKHX CBOWCTB, CXOACTBO C APYTMMH
JneMeHTaMH, neneHuWe Ha noxacemeidcrBa. CoOCTOAHMA COEOWHEHHH B BOIHBIX pPacTBOpax.
CoennHenus ypaHa, HeNTYHMs, TUIYTOHMS B BbICIUUX CTeMeHsX OKUcIeHus. KommniekcHble
COEAMHEHHUS aKTUHOW/IOB.

3. PacmpenencHune MHUKPOKOJIMYECTB PAaAMOAKTUBHBIX H30TOMOB B TIETEPOTCHHBIX
cucremax. [IpuMeHeHHe MOHHOrO OOMCHA, 3KCTPAKLUMHM U XpOMAaTtorpaguu K H3YUCHUIO
COCTOSIHUS PaJMOAKTUBHBIX 2JEMEHTOB B pacTtBope. [IpyMeHeHne pannoakTHBHBIX W30TOMOB B
XMMHYECKHX HMCCAENOBaHUAX. XHMHWYECKHE TIPOLECCH C Y4YacTHEM «ropsunMX» aTOMOB.
Panuonus Boabt.

13. MeToabl HCCIEA0BAHHS HEOPTAHHYECKHX COeIHHEHHH

Heopranuueckuii CHHTE3 M XHMUYECKHH aHAIU3. TMPENapaTUBHbLIE METONbl HU3YYCHHS



COCTaBa, CTPOEHHS U CBOICTBA BELUIECTB.

[MpuHumnel GU3NKO-XUMHYECKHX METONOB HCCIIEIOBaHUS PAaCTBOPOB HEOPraHHYECKHX
COeIMHEeHHH - ONTHYeCKasl U PEHTIeHOBCKas CMEKTPOCKOMUS, KpUOCKOMKs, 30yauockonus, pH-
meTpus,  noreHuuomerpus, SMP-cnekrpockonus  (Y3KHUX  JIMHUIH),  KaJOPUMETpPHSL.
KuHetnueckne METOABI UCCACTOBAHMUS.

[Tonatns o QUMKO-XUMHYECKHX METONAX HCCJEOOBAHUS TBEPAOrO BELUECTBA -
peHTreHoda3oBblli W PEHTrEHOCTPYKTYPHbIM aHauu3, HelTpoHorpadHs, MarHHTOXWMHS,
TEPMOXUMHUYECKHE METO/bl, TEPMUUECKHiT aHanu3, cnekTpockonus — Y®-, UK-, ontuueckas,
SMP wupoxkux auHui, SIP-cnexktpockonus, ompeaeneHue nasjeHus napa. Metoawl pa-
OUOAKTUBHBIX HHAHKATOPOB.

[TpueMbl (HU3UKO-XUMHYECKOro aHanusa (AuarpaMMbl COCTOSHHM, HX MpoCTeHIIne

tdhopmbr).
Komnbtotepusammss  uccnemosanuii.  [loHaTHe O  meromax — MareMaTH4ecKoro
MOJIENMPOBAHMS U MJIAHUPOBAHHS SKCTIEPUMEHTA.

6. OBPA3OBATEJIBHBIE TEXHOJIOTHH

[Tpy M3yuyeHUU TEOPETHHECKOro Kypca Ha JieKUMAX MpeayCMaTpUBaeTCs 3all0keHHe
marepuana B Buge npesentaunu. OTaenpHble NEKIMH H3JIAral0TCs MO MPOOIEMHOH TEXHONIOTHH.

Ha nexuusix HCMONMB3YIOTCA B Ka4eCTBE AEMOHCTPALIHOHHOrO Marepuana Ilepuoamyeckas
cuctema anementos . M. Menaeneesa u psa Opyrux CpaBOYHbIX TaOHLIL

ITpy u3yueHUH CBONCTB OTAENbHBIX XUMHYECKUX COEAMHEHUH W XUMHUYECKHUX TPOLIECCOB
NPeaycMaTPHBAETCS MOCTAHOBKA JEKLIMOHHBIX AEMOHCTPALIMOHHBIX ONBITOB.

HekoTopeie  pasgensl  TEOPETHUECKOrO  Kypca  U3YYAIOTCS ¢ HCMOJBb30BAHUEM
onepesxaroLeil CaMOCTOATENbHONH PabOThI, CTYAEHTH! MOJYYalOT 3aJaHWsl Ha O3HAKOMJEHUE C
HOBbIM MaTepHasoM A0 €ro U3JI0KEeHUs Ha IEKLIUsIX.

IMepen ouepenHol JekUMeN, Kak MPaBWUIO, NMPAKTHKYIOTCS IETYYKH» [0 MaTepHaiy
NpeapiAylied NEKUHH. JTO TO3BOJACT ONPEACNIUTE CTEMEHb YCBOCHHS M3JI0KECHHOTO pPaHee
matepuana. Jlns Oonee OCHOBATENbHOH OLEHKH YCBOSEMOCTH TEOpeTHYecKOro maTepuana
CTYJEHTaMH MUCMONb3YKOTCS TeCTbl, a TakXe TPaaULMOHHbIE [UCbMEHHbBIE U  YCTHbIE
KOHTPOJIbHbIE MEPOTIPUATUS (KOJIJIOKBHY MBI, KOHTPOJIbHBIE PabOTHI).

[Mpu npoxoxkaeHuH 1abopaTOPHOro MPAKTHKYMa CTYOEHTaM MpEAnaraeTcs padoTath B
ManblX Tpynnax: ydyeOHas rpymma pasOuBaeTcs Ha Heckolbko HeGonbluux rpynm — no 2-3
uenoBeKa.

Kakmast rpynna BbinonHser 3amaHue (nadopatopHbie OMbiTbl) W3 JabopaToOpHOro
npakTukyma mo oduieil u HeopraHuueckoil xumuu. Ilpouecc BrIMONHEHHA nabOPaTOPHBIX
OTILITOB OCYLUECTBSETCS Ha OCHOBe 0OMeHa MHeHMUIT 1 BbIGOpa OMTUMANbHOTO NYTH peLieHHs.

Ha ocHOBaHUU MOJYYEHHBIX JAaHHBIX MO BCEM OMbITAM KaX/blil CTY/IEHT 3aINOJHsAeT CBOI

na0OpaTOPHbIM KypHAN, T€ 3anuCblBaeT Pe3ysbTaThl ONbITOB, HAOMIOJEHHs, COCTaBJIAET



YPAaBHEHHs PEaKUHil XHUMHYECKHX NPOLECCOB, €CIM HYKHO TMPOU3BOAUT COOTBETCTBYIOLLHE
pacyeTbl U Pe3yabTaThl PEACTABIAET B BUAE rpaduieckoi 3aBHCHMOCTH.

Ha cobecenoBaHuu ¢ MpemonaBaTesieM CTYASHT MPEACTABIICT O(POPMIICHHBIM OTUET 1O
OaHHON JabopaTopHOl padoTe M OTBEHAET Ha BOMPOCHl MPEMONABATENS, CBSI3aHHBIE C
MeToauKoil paboTbl, pesyabTaTamMu M BbiBojamMu. [lo psay pador mnpeaycmaTpHBaeTcs
MPUMEHEHNWE TECTOBOIO METOAA «3aLUNUTDBID).

I'pynmoBast padora B XUMHYECKOH JabOpaToOpuH CTUMYJIMPYET COTJIAaCOBAHHOEC
B3aHMOICHCTBIC  MEXKIY  CTYACHTAMH, OTHOLUCHUS B3AUMHOH  OTBETCTBEHHOCTH U
COTPYAHUUECTBA. HpM q)Ole/IpOBaHl/Il/I I'PpYIIl YYHUTBIBACTCA ABA IMPHU3HAKA. CTEIICHDb XUMHYECKOI
NMOATOTOBJICHHOCTH CTYAEHTOB U XapaKTEPp MEKIHMYHOCTHBIX OoTHOLueHuiH. B pade cnydaen
CTYACHTAM CaMHUM MpPeIIaracT pa3OUTBCS HA TPYIIbI, COCTAB KOTOPBIX BIOCICACTBUH MOXKET
KOPPEKTHPOBATHCS IJIs1 TIOBBIIEHNS Ka4eCTBa padboThl.

B J'Ia60paT0pHOM MPaKTUKYME MPH BLITOJHEHUH OTACAbHbIX OINbITOB UCITIOIb3YETCA METOL
npobneMHoro oOydeHus: CTYAEHT MOJydaeT 3aJaHue Ha XUMHYECKHI MpOouecc, METOOHKY
KOTOPOTO OH HOJDKeH MOAo0paTk CaMOCTOSITENBHO, HCXOAS M3 HMEIOIUMXCS PEeaKTHBOB,

06CY,HI{TI:> €€ C MpenoaaBaTC/iCM U 3aTCM MPUCTYIIHUTL K €TI0 BBITIOJTHCHUIO.

7. NEPEYEHB YYEBHO-METOJANYECKOT'O OBECIIEYEHUS JUTA
CAMOCTOSITEJILHOI PABOTEI OBYYATOIINXCA TIO
JTUCLUIUIUHE (MOY.JIIO)

JIeKIIOHHBIC 3aHSTHSI MPOBOAATCA | pa3 He#eNMo B 00beMe 2 4acoB BO BTOPOM CEMECTpPE H 3
4acoB B TpeTbeM ceMecTpe. [IpakTuueckue 3aHSTUS NPOBOASAT eXeHeNelIbHO B 00beMe 4 4acoB
B Hememo. [locne OKOHYaHUA HM3y4eHUs KaKIOH TeMbl CTYHEHTbI MPOXOAAT TECTHPOBAHHE,

cobecemoBanye, BbITIOIHAIOT KOHTPOJIbHbBIE PAOOTDI.
7.1. TTepeueHb-yueOHO-METOAMUECKOTO ObecneveH s U1 00yUaro X cs Mo AUCUMILIUHE;

1. AxwmetoB H. C. Obuias 1 Heopranudeckas xumusi: yuebHuk anst y3os/H. C.
Axmeros. — M.: Bricw. k., 2002, — 743 ¢.

2. T'nunka HJIL O0was xumust. — M..HMuterpan-TTpecc, 2002. — 727 c.
T'nunka HJL. 3agaun v ynpaxknerus no odweit xumun. — JI.: Xumus, 2001

Vrait 1. A. Obuias 1 Heopranudeckast xumus. — M.:BLL, 2000. — 527 ¢.

ook W

Canamos A X, Kuruesa JLW., Axtanuesa A.I'. JlJaDopaTopHBIil MPaKTUKYM MO
oOueit u Heopranuueckoit xumun. IToa pen. npodeccopa Cyareirosoii 3.X. —

Marac, [Tuaurpum, 2008. — 71 c.



7.2. Ykazanus ajs o0y4arommxcst no OCBOSHUIO AUCUHITIHHbBI

Tabnuua 7.1.. Coaepxanue caMmocTOsITe IbHOH padoThl 00yHAIOLIHXCH

Homep
pazoeid
(mearot)

Tevvi‘s ONPOCHL, 6LIHOCUMBIE 1A CAMOCHIOAMEALROE. H3Y-
qenue

Koi-60

Hacos

Dopyot padomol

1

[IpocTeie 1 cnoxHEBIE BewecTBa. PacnpocTpaneH-
HOCTb 3JICMEHTOB B 3€MHOM KOpe M KOCMOce. Xu-
MuHeckne M (pusnueckue csoiicTBa BemecTsa. Ilo-
HATUC O YUCTOM BCLICCTBC KW IIPHMCCH. OCHOBHBIE
MeTOABI mony4yeHus 4nucThiXx Bewmects, [IJIK. Knmac-
CH(I)I/IKB.LIHFI XUMHWYECKNUX PEATCHTOB MO CTENEHN

OTtyer o)
mabopaTopHOit
padore,
cobecenoBaHue,
TCCTOBBIIT
KOHTPOJIb

gucTOTHl.  [lomaTHe © Xmwmueckoll  peakupM  Kak
npespamweHny  BewecTB. OCHOBHBIC THIBI XUMHUYECKHN
PEAKLAH: PEaKN PA3NOXKEHHUS, COCANHEHHS, 3aMEeILEHTIS,
oOMeHa, BHYTPeHHero mnpespamenns. HoveHkIarypHsre
MpaBH.1a HIOIMAK HEOPTAHMIECKUX BEIIECTB.
Kraccndpukaums mnpocTeix  BewmecTs.  Knmaccmdukaums
CITO’KHBIX BEIIECTB TIO0 COCTABY. bHWHApHBIE COEaMHEHWS,
WatepMetammuaeckne  coeanHenna.  Kmaccmndmkanms
CJIOKHBIX BCLICCTB I10 (I)yHKLll/[OHa.'[be[.\'[ rrpmHaKa.w.

Aapo kaKk AMHAMHYCCKAs CUCTCMA MPOTOHOB U HCH-
TPOHOB. Y CTOHUMBLIC U HCYCTOHUUBLIC siapa. Pa-
AMOAKTUBHbIH pacnad sacp. [Icpuoa noavpacnaza.
AacpHpIC pecakuuy ¥ TPCBPAICHU XUMUUCCKUX
31¢MCHTOB. McKkyceTBCHHAS PaauOaKTUBHOCTD.
«MCcHUCHBIC» aTOMBI U MX TPUMCHCHHUC.

Cobeecaosanuc,
TCCTOBbLU KOHTPOIND

OtxpoiTue nepuoanucckoro saxona JIH. Menacacesbim.
TpUHUMIT TOCTPOCHMS CCTCCTBCHHOIT CHCTC MBI
sncvcHToB. Ucnoassosanue 1.1 MceuacnceBbimM
METOIOM WHTEPTIONSILAH AT FICTIPABNICHNS ATOMHBIX
Mace W TPEeICKA3aHNS CBOWCTB €IIE HE OTKPBITHIX
ANMEMEHTOB. DKCTICPHUMEHTATBHBIE TTIOATBEPKACHUS
TeopeTHaeckux npeackasanmit . 1. Menaeneesa.
3HAuCHNE OTKPBITHS MEPHOINIECCKOTO 3aKOHA.
PackpsITie B IEpHOANIESCKOM CHCTEME BCEOOLEH
€CTECTBEHHOH B3aMMOCBA3H MEXKAY XUMHIECCKIMH
sneMeHTaMH. [ paHiIBl ¥ SBOTIOIHSA TICPHOINISCKOH

CUCTCMBI.

Cobeecaosanuc,
TCCTOBbLU KOHTPOIND




4 Boaopoanas cBa3b. MexMOICKyIApHAS U BHYTPH- 8 CobecenoBanwe,
MONEKY.TIPHAst BOAOPOJHAS CBsI3b. BawsHue BOgOpoaHOH TECTOBBIH KOHTPOIb
CBSI3M Ha CBOHCTBA BeuiccTBa. Poas BOAOPOAHOM CBII3Y B
OHo:10rHUcCCKUX npoucccax. Meranmnucckas cBi3b.

OCoOCHHOCTH 3NICKTPOHHOTO CTPOCHHS aTOMOB,
CrocoOHBIX K 0OPA30BAHUIO MCTATHUCCKOH CBSI3H.
MCKMONCKYISIPHBIC B3AUMOACHCTBHSL. JUIONb-1unons,
JUIO b~ HH,Z[)"L[P[pOBaHHbIﬁ AUNOJIb, AUCTICPCHOHHOC
B3aUMOCHCTBHC.

5 HonHbIH 1 PaIukaIbHbIH MCXaHU3MBL XMMHUCCKHX 3 Otuctr no  nado-
peaxuumii. CeobonHbIC paaukaisl. [1oHsSTHC O LCTHBIX paropHoii  paborc,
peaxuumsix. Buapl katanusa: roMOrCHHbIM, ICTCPOTCHHBIH, cobccca0BaHuc,
MUKPOTCTCPOrCHHBbII, ABTOKATAIM3, NOJOKHTCIbHbIN U TCCTOBBII
OTPULATC.IbHbLH KaTANU3, MOHATUC 00 UHTUOUTOPAX. KOHTPO:1b
OcoGcHHOCTH PCPMCHTOB KaK KATa1M3aTOPOB.

Hcnoab3oBaHuc KaTau3aTopos B NPOMBILIICHHOCTH.
Karanusaropsl B 0OpaTumblx OpoLcccax. JHAUCHUC
VUCHUA O CKOPOCTH PCaKkUUK U XUMUUCCKOM PaBHOBCCUM
A4 YIPABICHUA XUMUUCCKUMU OPOLICCCAaMU.

6 INprveHerne TepMOANHAMUIECKUX (GYHKLMI 1151 6 C6ecemoBanme,
XapaKTePUCTHKH PEAKLUMOHHOH CTOCOOHOCTH BEWIECTB H TECTOBBIH KOHTPO1b
OLEHKE BO3MOXHOCTH NPOTEKAHHUS XUMHUECKUX PEAKLII

7 Caoiictea pactBopoB. PactBopumocts. KoHucHTpaius 8 OTuct no 1abo-
pacTBOpoB. CnocoObl BLIPAKCHUS KOHLCHTPALUU paTopHoii pabote,
PACTBOPOB: MACCOBAs OO/ PACTBOPCHHOTO BCLUCCTBA, cobcccaoBanuC,
MOJSIPHAS. KOHLICHTPALIMY, MOISPHAY KOHLCHTpaLus TCCTOBbLH KOHTPO.1b
HKBHBAICHTA, MOJBHAS JOJS, MO- NISIBHOCTE.

8 Oruct no 1a60-

OKHCIUTCILHO-BOCCTAHOBUTC ILHBIC PCAKLIMMU.
Oxucnurean, BoccTaHOBUTCIIN. OCHOBHEIC 3aKOHO-
MCPHOCTH B H3MCHCHHH OKHCJIUTC.IbHO-
BOCCTAHOBHTCIIBHBIX CBOMCTB MPOCTHIX BCLICCTB U
cocauncHuil. CrencHe okucacHud. Knaccudukarpst
OKHMCIIUTCIbHO-BOCCTAHOBUTCJIBHBIX peakiui. McToabl
paccTaHoBKH KOXG(PHLIHCHTOB B YPABHCHHH
OKHMCIIMTCIbHO-BOCCTAHOBUTCJIBHBIX peakiui. Pob
CpPCABl B MPOTCKAHHH OKUC.IMTC.IbHOBOCCTAHOBHTC/IBHBIX
npoLCCcoB. MOTIPHBIC MACChl YKBUBAJICHTOB B
OKMC/THTCAbHOBOCCTAHOBUTCIBHBIX PCAKLIMSIX.

paTopHoii paboTe,
coOCCCI0BAHMC,
TCCTOBBIH KOHTPO:1b




9

Knaccnpukamus KOMITTIEKCHBIX COSIMHEHNH, THITHUHEBIE
KOMITNIEKCHBIE COSIMHEHNS, XENATH, TIO.TH- SACPHBIC
KOMILJICKCHI, H30- M P'CTCPONIQITNCOCIHHCHHUSI,
AKBAKOMILICKCH! (KPUCTAIOTHAPATHI KAK HACTHBIH
Ccavuai akBaKOMILICKCOB). AMMUAKATHI.
AUMAOKOMILICKCHI. JIBOMHBIC COMMM KaK HaCTHBIH Cay4ai
aAMAOKOMIUICKCOB. [loauranorcHuAbL, Mo- JUCYIIbAbI,
MCPOKCHAHBIC COCAMHCHUS, KacTepHbIC COCAMHCHMS, NI-
KOMIIICKCHI, KOMILICKCHI «TOCTh- XO3SIMH», COCIUHCHHSI
BK.TKOUCHHSI, KJIATPaThl, 1COauTs. M3oMepus
KOMILJICKCHBIX COCAMHCHHM, THA- PaTHasI,
KOOPAMHALMOHHASI, FTCOMCTPHUCCKASI, U30MCPHSI
TIO10KCHUS (COTCBAs U30MCPUsL), HOHU3ALMOHHASL,
OTITUUCCKAS .

OTyer mo ;1a60-
paropHoii padore,
coOCCCI0BaAHMC,
TCCTOBBII KOHTPO.Tb

10

OCOOCHHOCTH AMCKTPOHHON CTPYKTYPBI ATOMOB.
W3MCHCHUC CTPYKTYP TIPOCTHIX BCLICCTB B 3aBUCUMOCTH
OT 31CKTPOHHON KOH(pUrypauuu atoMos. M3MeHCHUC
XUMMUCCKOMN aKTUBHOCTU MPOCTLIX BCLUCCTB.
BoaopoaHbic cOCAUHCHUS, M3MCHCHUC MX CTPYKTYPBI,
KHUCIOTHO-OCHOBHBIX U OKUCIUTCIIBHO=-
BOCCTAHOBUTC/AbHbIX CBOUCTB B 3aBUCMMOCTH OT
SNCKTPOHHOIT KOHDUTYpaLU aTOMOB. 3aBUCUMOCTb
YCTOMUMBOCTU OKCOKUCTIOT U UX COICI OT CTPYKTYPLL.
CpaBHEHHE CHTBI OKCOKHCIOT, OKHC.THTETBHO-
BOCCTAHOBUTEIIBHBIC CBOTCTBA.

6

Cobcccaosanuc,
TCCTOBbLI KOHTPO1b

11

®Top, xnop, Opom, Hox, acTar. MeXraTONIHEE CO-
CANHEHWA, UX CTPYKTYPA, YCTOHTHBOCTE. OCcOOCHHOCTH
CTPYKTYPHI W CBOWCTBA acTara.

Kucnopoa, cepa, cenen, Temnyp, mononni. [Tomn-
cynbduabl, UX CTPYKTYPEl. CTPYKTYPaA BOIOPOIHBIX
coeamaeHME. Ocobrie ceoticTBa BoIbl. KricmopoaHsie
COCANHEHNUS XaTbKOTeHOB. MI3MEHEHNS CTPYKTYPBI
OKCHIOB € VBEIMUCHHEM CTEITCHH OKHCIICHNS.

OTyer mo ;1a60-
paropHoii padore,
coBece10BaHNe,
TECTOBBIM KOHTPO.Th




Ocobwie cBolicTBa cepHOM KHCTOTh. Onmeym. UsveHeHHe
OCHOBHOCTH KHCIIOT OT cepsl K TelLTypy. IpaBnma
obpalCcHUs ¢ KOHLCHTPUPOBAHHOM KHCIOTOH.
Pa3J'lPl'-IHhIC Cl'lOCO6bI MO IYUCHHI 3TOH KHCIO0TBI, XHMHU3M
MIPOLICCCOB, JICXKAIMX B OCHOBC 3THX PCAKLIHH.

Anort, docdop, MeibiK, CypbMa, BUcMyT. MU3MCHCHHC
OKHUCIUTCIBHO-BOCCTAHOBUTCIBHOH AKTHBHOCTH
npocToro BeiecTsa. OCOOCHHOCTH CTPYKTYPBI
BOAOPOAHBIX COC,Z[I/[HCHHI\"I, HX KHCJIOTHO-OCHOBHAsI,
OKHCUTCIBHO-BOCCTAHOBUTCIbHASL (hyHKIMU, [a-
aorcauapl. Kuciopoacoacpxammc kucI0ThL a30Ta,
kHUCoTH pocdopa, X NICKTPOHHOC CTPOCHHC, CBONCTBA,
0COOCHHOCTU MOBCACHUS B BOAHBIX PACTBOPAX.
OKMCIUTCIbHAN AKTUBHOCTb COCAMHCHUI B BBICIICH
CTCIICHU OKUCACHHUSI.

12

INoarpynna yracpoaa. KapOuael kanbuys 1 KpCMHUSL
CHHUIbHAY KUCI0TA U LUMAHUABL, UX NPUMCHCHUC B
6opblC ¢ BPCAUTCTHMHU CCIbCKOrO X034HCTBA U B
npombiacHHoCTU. Kapbuast metanios. Kapbonunst.
CoeauHeHAS YTIepoaa ¢ asotoM. Kpemanii.
Kpevnniiopranugeckue noaunvepsl. O6wmpe cBoHcTBa
TepPMaHWs, ONI0Ba, CBHHUA. BoccTaHOBHTE TBHAS
AKTHBHOCTb COSANHEHHS ABYXBAICHTHOTO OIOBA,
OKWCITHTENBHBIE CBOHCTBA COCANHEHNH CBHHLIA.

Bop. aromunnii, rannnii, nHani, Tanmmii. CtepeoxumMus
coeamHeHUH 6opa. CxoacTBo Gopa ¢ KPEeMHHEM.
Kpucrannumeckuit 60p Kak MoTympOBOIHUK. MeTOIBI
no.TviIeHNs Gopa B CBOOOIHOM COCTOSTHUN. A TFOMHHIH.
CTepeoXmuMUS €T0 COCTMHSHHH. ATTIOMAHOTEPMHS.
Cnnagsr amromunns. Com amroMunnd. [amoreHuIsr, ux
CTPOCHHE, TCOMETPHIECKAS MOAETTb MOTEKYITBI.
AKLICI'ITOprIC CBO[‘/’ICTBa, aToMa A TKOMHUHUS B .\'loncxynax
Tp[/IFaHOFCHI/LE[OB. KOM]’[J’ICKCHhIC COCOIUHCHHS QJTFOMUHUSL.
KBaCL[hI. rl/l,E[p[/I,[[ AJTFOMHHHUS, KOMIIJICKCHBIC l"PLE[pH,[[b[
amromunus. KapOua atiovunus, BUTpua amoMunus. [an-
qui, uaaui, tanaui. [Npeackazanue 1.1, Menacacesbim
CBONCTB 3kaa1roMuHus (rautnst). OTKPBITHC TaUTHs.
Kovnckcoobpasyromas cnocoOHOCTb i Ivsl, HHAHS U
TAJLJIUSL.

OTucT no 1a6o-
paTopHoii pabote,
cobccenoBanuC,
TCCTOBBLI KOHTPO1b




13

Bepwumanii, Marunii, KaTeuni, CTPOHUNH, Oapnii, paiwii.
Kanbuwmit, crporuwii, Sapwit 1 paanii Kak LWEeT0THO-
3CMCJIBHBIC MCTAJLJIBI. anH.\lyU.[CCTBCHHO HOHHBIH
XapakTCp CBsI3U B COCAWMHCHUSIX HIC.TOYHO3CMC IbHBIX
mctamnos. bepunauii. KosancHTHOCTb GopHuiums.
AKLCITOpPHBIC CBOHCTBA aToMa OCPHILIHSL B MOJICKYJIaX
tuna BeX2. Ctepecoxuvust cocaMucHuH OcpuiLimst.
CxoacTeo OcpuuMs ¢ ATIOMUHHCM. MCTOABI NONTYUCHUS
Ocpuius B CBOOOAHOM COCTOSIHMH. [ HAPHIBI
HICIOYTHO3CMCJ/IbHBIX MCTAJIIOB.

OKCI/[,Zlbl HIC.IOYHO3CMCIbHBIX MCTAJLIOB. )KCCTKOCT]:)
BOABI. BPCMCHHAsI, MOCTOSHHAS. E,E[HHI/[L[b[ HU3MCPCHHUSI
ACCTKOCTH BOAbI. CNOCOOBI YCTPAHCHUS AKCCTKOCTH
Boabl. IToHsatuce 00 nonHoM obycHe. Jlutuii, kanuii,
HaTpuid, pyOuauil, ucsuil, ppanmnii. Oxcnast,
NCPOKCUABL, CYNCPOKCUABL, O30HUABL LICTOUHbIX
MCTAJ/I10B, UX CBOICTBA U MCTOAb! noavucHus. Conn
LIC.IOUHBIX MCTA/IOB: FAMOICHUABL, HUTPATHL, CY/1b(aThL,
cyab(puabl, KapOOHATH, TUAPOKAPOOHATEL, NCPXIOPATHL.
Ux ceotictea. Hutpuael, ruapuas! ICAOMHBIX MCTALIOB

6

Otuet no 1abo-
paropHoii padore,
cobece10BaHuUC,
TCCTOBBIH KOHTPO:1b

!

OCoOCHHOCTH 3ICKTPOHHOH CTPYKTYPBL ATOMOB.
CTpyKTYpa NpocThIX BCIICCTB, BUIbl XMMHUCCKOH CBsI3U
B CTPYKTYPC MPOCTHIX BCIICCTB. MI3MCHCHHUC XMMHUCCKOH
AKTUBHOCTH MNPOCTHIX BCIICCTB. BHHaprIC COCAHUHCHHUSL,
HU3MCHCHHC UX CTPYKTYPBI, KUCIOTHO-OCHOBHBIX U
OKHUCIUTCABHOBOCCTAHOBUTCIIBHBIX CBOUCTB B
2aBUCUMOCTH OT 3ICKTPOHHOH KOH(UIYpaLMH aTOMOB.
?)aBHCH.\'IOCTb )"CTOﬁ'-IP[BOCTH THAPOKCHAOB U UX CONCH oT
CTPYKTYPBI. 32aBUCUMOCTb CTPYKTYPBI H CBOHCTB COCIH-
HCHMH JICTKHX d'3ﬂ0.\'[CHTOB OT CTCIICHH OKHUCJICHUSI
(KMCIOTHO-OCHOBHBIC U OKUCIUTC/IBHO-
BOCCTAHOBUTC/BHLIC).

6

CobcccaoBanue,
TCCTOBBIH KOHTPO:1b




15

Ckanauii, UTTPHH, TFOTEUH (MW TaHTaH), JOVPEH- CHH
(vnm aktuHEH). OTIMaHe CBOWCTB CKAHAWS OT CBOWCTB
OCTAJIbHBIX 3JCMCHTOB. BIH30C¢Th MOCNCAHMX K
ceolicTBam pf-3ncMCHTOB ((1aHTaHOUAO0B). OKCHBI,
FHAPOKCHIBI H COJIH ICMCHTOB MOATPY bl CKAHIHA,
CpaBHCHUC XUMHUCCKHX CBOICTB 3ICMCHTOB IIABHOM
(A) v nobounoii (B) moarpynn 111 rpynnet
MCPHOAUUCCKOH CHCTCMBI.

TuraH, uppkonui, rapHuii, kypuatosuid. CocAMHCHMS
tutana (11) u (111). Oxcua, ruapoxeua 1 Conu THTAHA
(1V). Coan turanuna. Turanatsl. OKCHABI, THAPOKCHIBI
v conu uupkonus (4) v rapuus(4). Banaauii, Huobuii,
tanTan. CocanncHud panaaus (2, 3, 4). Xapakrep
okcua0B U ruapokcuaos. Conu sanaaus. [anorcuuasl U
OKCOranorcHuabl Banaaus (4) u (5). Banasathl.
Moaueanagatsl. OKUCIUTCILHO-BOCCTAHOBUTC/ILHbIC
CBOMCTBA COCAMHCHUM BAHAIUY B PA31UUHBIX COCTOSHUMX
okucscHus. CocanncHuc HuoGus (5) u Tanraia (5).

Otuet no 1abo-
paropHoii padore,
cobcce10BaHuUC,
TCCTOBBIH KOHTPO:1b
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Xpowm, monudacH. Boasppam. FizvcHeHue xapakTepa
THAPOKCHAOB U OKHCJIUTC.IbHOBOCCTAHOBUTC. 1b HBIX
CBOMCTB COCAMHCHHUH XpoMa ¢ BO3PACTAHHCM Cro
crencHu okucncHud. [epokena xpova, ¢ro CTpocHHC.
[Nepoxcoxpomarsl. MonuGacH, Bonsgpam.
H30001MKUCIOTEL, FCTCPONOIUKUCAOTEL M UX COJH.
Kpartkuc cBcacHus 0 coOcAMHCHUAX MOIMOACHA U
BO1b(paMa B HU3LIMX COCTOA HUAX OKUCICHUSL.
Mapraucn, Texueuuid, pcHuid. OKuCaIuTCabHO-
BOCCTaHOBUTC/BHBIC CBOICTBA Mapratua B pasHbIX
COCTOSMHUSX OKUCACHUs npu pasauuHbiX pH. Oxuc-
JUTC/IbHO-BOCCTAHOBUTCABHBIC CBOHCTBA COCAUHCHUI
PCHUS B PA3IUUYHBIX COCTOSHUAX OKUCICHUS.

OTucT no 1abo-
paTopHoii paboTe,
cobcce10BaHuUC,
TCCTOBBIH KOHTPO:1b
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Keneso, pyTeHIH, 0OCMHI. ALTOTPONMS Kemesa.
MarsuTHbIE CBOWCTBA. MATKOE JKENE30, CTAND, YVTVH.
HOHHTI/IC (o] .1CF[/IPOBa,HHbIX CTAJIAIX. CO.]'IH U KOMIUICKCHBIC
cocamnucHus xkc1c3a(2). Conu U KOMILICKCHBIC
cocauHCcHM xkcae3a (3). OxucaurebHo-
BOCCTAHOBUTCJ/IBHBIC CBOﬁCTBa AKe.1C3a B pa3Hle
COCTOSIHUAX OKHCJICHU ITpH paznuuHbix pH. PyTcHuii u
OCMHuii. BaU30C¢Th UX XMMHUCCKHX CBOUCTB K CBOWCTBAM
pCHPlﬂ. OKI/ICJ'IPITCJ'IbHOBOCCTaHOBI/ITCHbelC CBOFICTBa
COC,Z[I/[HCHI/Ii:I pyTCHI/I}I H OCMHS B paBJ’IPl'-[HbI.\' COCTOAHUAX
oxucicuus. Kobanwt, poaui, upuauii. CocanHcHUC
kobaabta (2) u (3). BasHCHIINC CONMM U KOMITICKCHBIC
cocauHcHus kodanbTa (2) u (3). OKUCANTCIBHO-
BOCCTAHOBUTC/BHBIC CBOMCTBA COCAUHCHUI kobanbTa (2)
u (3). Poauii, upuauii. CnocoObl pacTBOPCHUS MCTALIOB.
Poanii u npuanii kak N1aTUHOBLIC MCTA.LIbL.

Hukenb, nainaauii, niatuHa.

O61uit 0030p N1ATUHOBBIX MeTaL10B. [TpuHIUnBL
adduHaKa NIATUHOBBIX MCTANN10B. POJIb OTCUCCTBCHHBIX
VUCHBIX B PA3BUTUM XMUMHU NAATHHOBBIX MCTA/LIOB.
OKUCAUTCIPHO-BOCCTAHOBUTC 1bHBIC CBOHCTBA CO-
CAMHCHUIA POAUA U UPUAUS B PA3AMYHBIX COCTOSHUAX
OKUC/ICHUA.

6

Otuet no aabo-
paropHoii padore,
cobcce10BaHuUC,
TCCTOBBII KOHTPO.1b
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Mcas, ccpebpo, 301010, CTCPCOXUMUSL COCAUHCHUIA
3MCMCHTOB B Pa3HBIX COCTOSIHUAX OKucIcHUsl. Conu u
KOMIICKCHBIC CocauHcHus Mcau (1) u (2) 'anorcHu sl
cepeOpa, UX CBCTOUYBCTBUTCALHOCTL. KoMniackcHbIC
cocauHcHus cepebpa. Cocauncuus somota (1).
CocauncHus 30a0ta (II1). KoMnackcHbic COCAUHCHUs
3oa0ta (III).

sk, kaaMuH, pryTh. CTEPEOXUMHS COCANHEHIIT
ANMEMEHTOB.

Coam ¥ KOMITIEKCHBIE COCAMHEHNS LMHKA 0 KaaMHS.
CoeannreHus pryTH (1), METOABT WX TIOAYICHHS.
Coeannerns ptyTH (2). KOMIIIEKCHBIE COCAWHEHNS.

6

OTucT no 1a6o-
paTopHoii padorte,
cobceea0BaHuC.
TCCTOBbLI KOHTPO1b

8. OOEHOYHBIE CPEACTBA /UIA TEKYIIETO KOHTPOJA YCIIEBAEMOCTH U

MPOMEXYTOYHOMN ATTECTALMH

doHAbI OLEHOYHBIX CpeacTe W KPUTEPHH OUCHKH TMPEACTABNE€Hbl OTACJIbHO, Kak

OPUIOKEHHE K padodeli mporpamme.



9. VYAEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECTTEYEHHNE
ANCOUTITINHBI

OcHoBHas 1uTEpaTYpAa:

1. Axwmeros H. C. O0was u Heoprannyveckasi xumus: yueduuk ais sy3os/H. C.
Axmeros. — M.: Bricw. mik., 2002. — 743 c.

2. T'muaka HJI O6mas xumust. — M.:HuaTterpan-Ilpecc, 2002. — 727 c.

3. I'munka H.JL 3anauu u ynpaxneHus no oduweli xumuu. — JI.: Xumus, 2001,

4. Hexpacos b.B. Obwas v neoprannyeckas xumus. — M.:Xumus, 1973.

5. Heopranuveckas xumus: B 3 1./ITon pen. 10. J1. Tperesaxosa . T. 1: @usuko-
XUMHYECKHE OCHOBBI HCOPTaHHYECKOH XUMUN: YUeOHUK A CTYA. BBICII. yued. 3aBeaeHuil/M.
E. Tamm, 1O. JI. Tperbsakos; - M.: U3narensckuii ueHTp «Axanemusiy, 2004. — 240 c.

6. Heopranuueckas xumus: B 3 v./IMog pexn. FO. [, Tperssikosa . T. 2: Xumus
HETICPEXOMHBIX IEMEHTOB. YueOHUK s CTya. Beicwl. y4eO. 3aBencHuii/A. A. JIposnos, B. I1.
3nomanos, I'. H. Maso, ©. M. Cnupunonos. — M.: U3natenbckuii neHTp «Axagemusy, 2004, —
368 c.

7. Heopranuueckas xumus: B 3 T./Tlog pen. F0. [1. Tperwsixopa . T. 3: Xumus
nepexonHsIx 3aeMeHToB. KH. 1: YuebHuk amst ctya. seicil. yued. sapeneHuit/A. A. Jipoznos, B.
I1. 3nomanos, I'. H. Maso, @ M. Cniupuznonos. — M.: U3gatenbckuil LeHTP «AkameMust», 2007,
-352c¢.

8. Heopranuueckas xumus: B 3 v./Iog pexn. FO. [, Tperssikosa . T. 3: Xumus
NepexXonHbIX 3aeMeHToB. KH. 2: YuebHuk amst cTya. Beicil. yued. sapeneHuit/A. A. Jipoznos, B.
I1. 3nomanos, I'. H. Maszo, @ M. Cniupuznonos. — M.: U3natenbckuil LeHTP «AkameMust», 2007,
-400 c.

9. Vrait .A. Obwas u Heopranudeckas xumus. — M.:BLL, 2000. — 527 c.

10. Camamor A . X., Kutuesa JL M., Akranuesa A.I'. JlabopaTopHbIil MpakTUKyM IO
obmeil u Heopranuueckoit xumuu. Ilox pen. mpodeccopa Cynreirosoii 3.X. — Marac,
[Inaurpum, 2008. - 71 c.

JonoaHuTeIbHAS JIHTEpaTypa

1. Crenun B. [I. Heopranuveckas XuMusi: y4eOHUK IJI5 XUMUYECKHX H X HMHKO-
TEXHOJIOTHUECKHX CICIHaIbHOCTeM Boici. yued. 3apeneunii/b. JI. Ctenun, A. A LlBeTkoB. — M.

Bericinas mkoma, 1994, — 256 ¢.



2. Cyeopos A. B. O0was xumus: yueduoe nocodue ansi Boicl. y4ed. 3aBegeHHi/A.
B. CyBopos, A. b. Hukoneckuii. — CI16.: xumus, 1995. — 624 c.

3. Jlugus P. A. Peakunn HEOPraHUYECKUX BEILECTB: crpaBouHuk/P. A. Jlugun. — 2-¢
u3m., nepepad. u gom. — M.: Ipoda, 2007. — 638 ¢.

4. Pabunosuu B. A. Kpatkuil xummueckuii cnpasounuk/B. A. Pabunosnuy, 3. 51.
Xasuna. — CI16 .. Xumus, 1994. —432 c.

5. Jlypee 0. 1O. Cnpasounuk no anamutuueckoit xumuw/lO. 10. Jlypee. — M.
Xumus, 1967. — 390 c.

6. 3anauv M ynpakHeHus mo oOuieli xumuu: yueOHoe nocodue./Iloa pen. H. B.
Koposuna. — M.: Beiciias wkona, 2003. — 255 c.

7. I'onsOpaiix P. A. COopHuK 3a0a4 U yIpa:KHSHUI Mo XuMUU: Y4ueOHOe nmocodue

IJIs1 XUM.-T€XHOJI. crell. Beicul. y4eO. 3apeneHuit/P. A. I'oneOpaiix, E. 1. Macnos. — M.

Bericiias mkoma, 1997. — 384 c.

IlIporpammnoe o6ecneyennie 1 Unrepuer-pecypcsi

1. http://c-books.narod.ru/pryvanishnikovl 2 1.html

2. http://alhimic.ucoz. ru/load/26
http://www.chem.msu.su/rus/teaching/org html
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http://www.xumuk.ruy

http://chemistry.narod.ru
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http://www:media.ssu.samara.ru/lectures/dervabina/index/html

10. MATEPUAJIBHO-TEXHUYECKOE OBECNEYEHUE AUCHUIIVIUHBI

TeopeTnueckuii Kype

1) Jlekuuu: npeseHTaunu.

2) KoHTponeHBIC TECTBI — AUCK U OYMAKHBII BApUAHT.

3) Crucok BOMPOCOB U1 MPOBEACHNS KOJITIOKBHYMOB.

4) Tabmuubl — Auck n OyMaskHbIN BapuaHT Ooablioro gopmara.

S) BapuanTb! 3amaH1ii A1 KOHTPONbHBIX PaboT.

6) BapuaHTe! 3anaHuil 111 CAMOCTOSTEIbHOM pacueTHOH padoThl (CIeUanbHO

pa3padoTaHHLIN 1 U3NAHHBIN MPAKTUKYM IJIs1 CTYACHTOB).


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

7) Habop peaktusoB 1 00opya0oBaHNs A5t JEKLHOHHBIX OIMBITOB.

JlaGopaTopHbIH NPAKTHKYM

1) Tematuka u onucanue n1abopaTopHbiX paboT (creluaibHO pas3paboTaHHbIl U

M30aHHbIH 1a00pPaTOPHBIH MPAKTHKYM AJA CTYJEHTOB XUMHYECKOTO HANpPaBJIeHHs).
2) Habop XMMHUYECKHUX PEAKTHBOB K Kax 10l nabopaTopHoil pabote.

3) JlaGopaTopHBIE yCTAHOBKH, 06OPYNOBAHHE.



