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1. HEJIHA OCBOEHMUS JUCHUIIIHHBI

LleassMH 0CBOEHHS JACHATUIHHBI «JJICMEHTAPHBIH Kype XHMHM) SIBJISIOTCSA:

U3y4EHHE CTYJEHTAMU OCHOBHBIX IIOHATHH M 3aKOHOB XUMUH;

OCBOCHHE OCHOBHOI'O Marepuana [0 CTPOEHHIO aTOMOB, XUMUYECKOH CBA3H H
3aKOHOMEPHOCTSM, CBA3AHHBIM € [IEPUOAHYECKUM 3aKOHOM H IIEPHOAHUECKOH
cucteMol 3neMeHnTOB /1. M. Menneneera.

H3y4YeHHe OCHOB XHMMYECKOW TEpPMOAMHAMUKHN U KHHETUKH XUMHUYECKHX
TPOLIECCOB.

ToJydeHue rTyOOKUX 3HaHHI 110 TEOPUU paCTBOPOB U TEOPUH JJIEKTPOXHUMHUECKHX

OpOLECCOB.

2. MECTO JUCHMILVIMHBI B CTPYKTYPE OIIOII BO

I[HCI.[I/IHJ'II/IHa «E)neMeHTaprIﬁ KypC XHMHH» OTHOCHTCA K BapHaTHBHOﬁ YaCcTH JUCLMIIIINH

1o BEIOOpY; U3ydaeTcsa B 1 ceMecTpe.

CBa3b

Tabauua 2.1.

AHCIHILIHHDbI ((BﬂeMeHTaprlﬁ Kyp¢ XHMHH» ¢ IpPeAIeCTBYIONIHMHA

AHCIHINIHHAMHA H CPOKH HX H3YUCHHA

Kon JIMCIUMIIIMHEL, IPEIIIECTBYIOMINE AUCIATUINHE Cemectp
JUCLHIIIMHBI «DJIeMEHTApHBIA KYpC XUMHH»
B1.5.5 | Maremaruka 1
B1.5.6 Dusuxa 1
B1.B.7 Hudopmarnka 1




Tabauua 2.2.

CBa3b AMCHMILIHHBI  «OJIEMEHTApHBI Kype XHMHH» ¢ NOCHEAYHIHMH

JHCHHINTHHAMH H CPOKH UX H3yYeHHA

Kon JIMCLIMIUTHHEL, CIEAYIOLINE 33 JUCIUILIMHON Cemectp
JWCIUATUIMHEI «DNIEMEHTAPHBIA Kypc XMMHUK»

b1.b.8 Heopranuueckas xumus 23

F1.b.9 AHanuTHuecKasg XUMHS 4,5

b1.5.10 Opranuyeckas XuMus 6,7

b1.b.11 dOuznueckas XUMHs 6,7

b1.b.12 BricokoMmonexy/spHble COEAMHEHHS 8
b1.B.JB.3 Komnnonauas xumus 8
bL.BJIB.6 |Teopernyeckue 0CHOBEI HEOPraHUYECKON XUMUU 8

B pesyabTaTe 0cBOCHUS AHCUHMILIHHLI 00yalomuiicsa AOKEH:

3HATD:
. Ipusnune: KIacCU(HUKAIMM W HOMEHKJIATYpy  HEOpraHH4YeCKHX
COCIMHEHUH;
. OCHOBHBIE THITEI XHMHYECKUX CBSI3Ei;
. OCHOBBI COBPEMCHHON TCOPUH CTPOCHHS aroMa;
. TeopHio KOMIINEKCHBIX COSTHHEHUI;
. OCHOBBI 3HCPTETUKH U KHHETHKY XHMHYECKHX ITPOLIECCOB;
. Teopuio pacTBOPOB HEINEKTPOJIUTOB M INEKTPOJIUTOB;
) OcHOBBI 3NEKTPOTHTHYECKHX MPOLIECCOB;
yMeTh:
. HaxomuTs cBA3p MEXIY CTPOEHHEM BELIECTBA M €r0 XUMHYECCKUMHM
BO3MOXHOCTSIMH;
. Pemars mobrie XUMHYECKHE 33/1auH, OITHPAACH HA TEOPETHYECKUH MATEpHAI

OCHOB XHMHUH,

. MpoBoauTe mpocreiinne pacyéThl MO OKHCIMTEIBHO-BOCCTAHOBHTEIBHBIM

pCaKLusIM, SHEPIETHUYCCKUM ¥ KHHCTHUYECKHM MPpOoLIECCaM, TCOPHUHU PAaCTBOPOB,



. PaGorars B n1aGopaTOpHH ¢ MCHONB30BAHHEM MPOCTCHINEro 1abopaTOpHOro
obopynoBaHuS;
. CocTaBnATe XUMHYECKHE peakIMH IIOOBIX XMMHYECKHX IPOLECCOB H

BBIITIOJIHATH HA KX OCHOBC HCO6X0)1HMHC PACYCTEI.

BJIAJETh:
. MeTtoaukolf TIpOBENEHHS XHMHYECKOTO 3KCIIEPHMEHTa B 7a00paTOpHBIX
YCIIOBHSX;
. YMeHHeM MPaBHIIBHOTO OOBACHEHHS Pe3yIbTaTOB SKCIEPUMEHTA, €CIIH aXe

pe3ynbTaT OTPHLIATENBHEIIH;

. MCTOIlaMI‘I OKa3zaHHA l'[CpBOﬁ MMOMOHIH IpH HECYACTHBIX CIydasdax B

XHMUYECKOH n1abopaTopuH.

3. KOMIIETEHLIMHA OBYYAIOUIET'OCS1, POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHS TMCIIMILINHbBI

Ilpouecc H3ydyeHHA JMCUMIUIMHBI HampaBleH Ha (OPMHPOBaHME JJICMEHTOB
CNenyromuX KOMneTeHuHi B cooTBercTBHH ¢ ®OI'OC BO u OIIOII BO no nanHoMy
HAMPaBJIEHHIO TOJATOTOBKH:

a) odbmexyabTypbix (OK) - OK-6, OK-7;
6) npodeccuonaanubix (IIK) - ITIK-3, ITK-6.




Tatauua 3.1.

Mannua CBHfI3H KOMIIET emmii, (]Jopmnpyemmx HA OCHOBC H3YYCHHA THCHHUIIIHHbI
«3JIEMeHTapllblﬁ KYp¢ XHMHH», ¢ BpEMEHHBIMH 3TANIAMH 0CBOCHHSA €€ COACPRAHUA

Konst Komnerennus Cemectp
KOMITETEHIIUH H3y4CHHS
(Proc)
OK-6 CriocoOHOCTE paboTaTh B KOJUIEKTHBE TOJIEPAHTHO 1
BOCTIPUHUMATH COLMAIBHEIE, STHUYECKUE, KOH(ECCHOHATIBHbIE U
KyJbTYPHBIE Pa3iauus
OK-7 CrocoGHOCTE K CAMOOPIaHH3AIMU U CaMO0Opa30BaHUIO 1
IIK-3 Bnanenue cucteMoii GyHIaMEHTATBHBIX XUMHUCCKUX IIOHATHI
[IK-6 BiiajieHre HaBBIKAMH NPEICTABICHH)S TIOyYEHHBIX PE3YIETATOB 1

B BHAC KPAaTKUX OTHUCTOB H npe3emaum‘i




4. OBBEM JIMCIIMITUHLI H BUABI YYEBHO PABOTEI

Tabauuna 4.1.
O0beM JUCIHILTHHEBI H BU/IbI y9eOHOl padoThI
Bup y4cOHoit padoTsi Beero gacos 1
ceMecTp

OO1mas Tpy/10eMKOCTE AUCITUTUIHHEI 180 180
AyIUTOpHBIE 3aHATHS 104 104
Jlexuum 34 34
[IpakTHyeckue 3aHATHA 68 68
KonTpons camocroarensroit pabotsl (KCP) 2 2
CamoctositensHas padota cryaeHToB (CPC) 40 40
Konrpons 36 36

5. COJEPKAHME JUCLMILIMHLI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C YKA3ZAHUEM OTBEJEHHOT'O HA HUX KOJIMYECTBA
AKAJJEMHYECKHX WU ACTPOHOMUYECKHUX YACOB M BUJIOB YYEBHBIX

3AHATHN

Tabauua 5.1,

CTpykTypa H coaepxaHHE JUCIUILTAHLI

Pasznen aucuuIuinHe!

Buns! yueOHOM pa-
0OTHI, BKIIIOYAas

caMoCT. paboTy

(I)opMa TEKYLICTO KOHTPOJIA

ycreBaeMocTH, popMa

Cemectp
Henens cemectpa

n/n NIPOMEXYTOUHOTO KOHTPOIS
Jlex| Ilpakt. [CamocTosT.
H aTTeCTaluu
mau| pabotbl | pabota
Beenenue. OcHoBHBIE Tect Ha xuM.
1 1 1412 8 4

IMOHATHA H 3aKOHbI XUMHH.

HOMCHKIIATYPY




2
CrpoeHue aroma 3 4 8 4 TecToBLIE 3a0aHUI
4
XuMHYECKas CBA3b 514 8 4 Konrponbnas pabota Nel
6
Ilepuon. 3akon u Ilepuon.
P P 714 6 6 Komnokeuym Nel
CHCTEMa
CrtpoeHue KOMILIEKCHBIX 8
4 8 4 TecToBBIC 321aHA
COC/IMHEHNH 9
Havanma xuMuueckoit
10| 4 8 4 TecroBble 3a1aHuA
TEPMOJIMHAMHKHI
KvneTrnka u Mexanusm 11
4 8 4
XUMHYCCKOH peaKiun 12 KontponbHas pabota Ne2
13
14
PactBops! T 4 8 6 TecToBblc 3anaHud
16
17
Tecropbie 3aj1auu4
DNEeKTPOXUMHUYECKHE CBOMCTBa 18
4 6 4 KoHTpombnas pabora Ne3
pacTBOpOB 19
Kosnoksuym No 2
20
Hroro 34 68 40




Tatauna 5.2.

Komcpermauun PEIYALTATOB OCBOCHUA TUCITHILINHBI

OK-6 Cnocobrnocms pabomame 6 KOANEKMUBE MONEPAHMHO 80CNPUHUMAMb COYUATbHDIE,

IMHuYecKue, rcouqbeccuonwzbubte U Ky1bmypHble pasiuqdusi

3HAaTh: 3aKOHEI pa3BUTHA
ofIecTBa, COUUAILHON TPy~
IIBI, KOJUICKTHBA; OCHOBBI TICH-
XOJIOTHH B3aHMOOTHOLICHHHH,

¥Merb: BrIpaxkaTh 1 000C-
HOBHIBATH COOCTBEHHYIO
HO3KLHIO B cdepe npodec-
CHOHAJILHOH NeITe/IbHOCTH;
paboTaTh B HAy4HOM KOJI-
JICKTHUBE.

Baaaern: HaBbIKaMU JENIOBO-
ro o0IEeHNs, MeXTHIHOCT-
HBIX OTHOLIEHHH, HABBIKAMHU
paspeuieHus KoHGUIUKTOB,
COITHAILHON afanTalui,

OK-7 CnocofHocmb K caMoopzanusayuiu u camoobpasosanuio

3HaTh: MOHATHA «CaMOOpra-
HU3AUUAA?, «KCAMOKOHTPOABY,
«caMoo0pa3oBaHue»; CYIl-
HOCTh H OCOO€HHOCTH BO3JICH-
CTBHA NO3HABATEIHHBIX IIPO-
IIECCOB JIMYHOCTH HA CAMOOP-
raHMU3aLHUIo U caMoobpas3oBa-
HHE; METOZBI ¥ IIPHEMEI CaMo-
o0y4enns, cnocoOs! pusu-
YECKOT'O COBEPIICHCTBOBAHUS
OpraHuzMa.

YMeTh; HCNIONB30BAaTh 3TH
3HAHMA IPYU PEUICHUH CO-
LHAILHBIX U IPOdeccUuo-
HaJBHBIX 3a]a4; I IpHOO-
PETEHHUs HOBBIX 3HAHUH U
YMEHMIT; onpeaesTh IyTH
B3aUMOAEHCTBHS B KOJLJIEK-
THBE U1 JOCTHXXCHHS ITOC-
TaBJICHHBIX LICTIEH.

Biagers: HaBHIKaMH BBICTpa-
MBAHHA COOCTBEHHOrO NIOBE-
JeHHS ¢ YUETOM OKPY>KESHHS,
CHTYaIHH.

IIK-3 Bnaoenue cucmemoii hyHOGMEHMAaRbHBIX XUMUYECKUX ROHSAMUL

3HaTh: OCHOBHI pyHIaMEH-
TaJIHEIX Pa3fielioB XUMMHU: He-
OpraHH9ecKON XUMHHU (COCTaB,
CTPOCHHE, CBOXCTBA BEILIECTB U
COEIMHEHHH ), OPraHUIECKOH
XUMHH (OCHOBHBIE KJIACCHI yT-
JICBOAOPOAOB, FOMO() YHKIIHO-
HAJIBHBIX, FeTepOQyYHKIHO-
HAJIPHBIX U [€TEPOLUKIHYEC-
KUX COCIMHEHHIT), aHATUTH-
4ecKoif XUMUH (METpOJIOTH-
YecKHe OCHOBBI aHAH34, CY-
HIECTBO PEaKUHUif, IPHHIUIIEI K
00;1aCTH HCIIOJIB30BaHUS XH-
MHYECKOIro aHajiu3a), pu3u-
9eCKOM XMMHH (OCHOBEI TEp-
MO/IMHAMHKH, TEOPHH PacTBO-
poB U (a30BBIX paBHOBECHIA,
XMMHYECKOH KHHETUKH U KaTa-
JIM33, EKTPOXUMHH ); TIEpC-
NEKTUBBI Pa3BUTHUS HAYK; POJIb

YmeTh: NpUMEHATE TEOpe-
THYEeCKHE 3HAHUA 1)1 penie-
HUA KOHKPETHHIX 3a/1a4 B
XHMHH; 0JIB30BATHCA COB-
PEMEHHBIMH NPEACTABICHU-
SIMH OCHOBHBIX pa3/Ie/ioB
€CTECTBEHHBIX HAYK JUIs
00BACHEHHS COEHHPUKY
MOBEICHUA XHUMHYECKUX
COCJIMHEHHH, HCIIONB30BaTh
JAHHBIE II0 CTPOSHHIO Be-
IMECTB H COSAHHEHNH 1A
H3Y4YECHHS UX CBOHCTB; HC-
[10JIL30BaTh CTPYKTYPHBIE
JIaHHBIE B HCCJICIOBAHUH.

Baanerb: oCHOBaMM TEOPHH
(byHIaMEHTAIBHBIX Pa3ZeioB
XUMHMH; HaBBIKaAMH pEUIEHHS
KOHKPETHBIX TEOPETHYECKHX
U 3KCIEPUMEHTAIBHBIX
3anad.




XUMHYECKOTO aHaJIM3a, OCHOB-
HbIE 0COOEHHOCTH CBOMCTB BEI-
COKOMOJIEKYJISIPHBIX CHCTEM
(cTpyKrypa, CBOMCTBA, METOBL
CHHTE3a, 00NIaCTH IIPUMEHEHHU
IIOJIMMEPOB), TEOPeTUYECKHE
OCHOBBI XHMHKO-TEXHOJIOTH-~
YECKHX MPOLIECCOB; OCHOBHEIE
DpUbIDKEHUA KBaHTOBOH XH-
MHH; TEOPETUYECKHE OCHOBBI
KOJUIOHMTHOH XHMHH, TEOPHIO
CTPOEHHUS KPHCTAIIOB M CXEMY
UX KBATU(UKALUKU; BO3MOX-
HBle cdepbl HX CBA3M U MPHIIO-
JKEHHS, BO3MOXXHOCTh HX HC-
MOJIL30BAHHUS B IO3HABATENb-
HO# ¥ npodecCHOHANEHOM fes-
TEJILHOCTH; NMepPCIIeKTHBE] pa3-
BUTHS OHOTEXHOJIOTHH.

IIK-6 Bnaodenue nasvbixamu npeocmaenenus NOYHeHNbIX pe3ylomamos 6 8ude Kpamxux

omuyemos u npe_?eumauuﬁ

3HaTb: TpeboBaHUs K
odopmrenuio pedeparoe,
Hay4HBIX cooOLIeHHH, CTaThei
JUTS [IEYATH M T.IL., CIIOCOOEBI
NPENCTABJICHHS ONYYEeHHBIX
Ppe3yJILTaTOB.

Ymerb: IpeACTaBIATE
TIOJIyYEHHBIE pe3yNLTATHI B
BHJ€ KpaTKMX OTYETOB
(CTeHROBRIE JOKIIAID,
pedeparsl, cTaTHH B
MEPHOANIECKON HayuHOH
NEYaTH), B YCTHOM
BBICTYIUICHUH (ROKIAJbI,
MIPe3eHTalMH).

Bhagerb: HaBBIKaAMH
NPEACTABICHHS MONYYEeHHbIX
pe3yAbTAaTOB B BUAE KPATKUX
OTYETOB H NPE3CHTaLHIA,
OIBITOM y44aCTHA B HAYYHBIX
JHCKYCCHSIX.




Coaepxkagne JHCHHITHHBI «JIEMEHTAPHBIA KypC XHMHH

1. Beenenue

XuUMHS KaK CHCTEMA 3HAEMIf O BEIIECTBAX U UX MpEeBpalleHUsAX. Teopus U SKCIIEPUMEHT
B XuMuH. Pasnuuuble ypoBHH XuMmudeckod Teopuu. MudopmaumonHslie cucteMbl. CucreMa
IIPUOPHTETOB B Pa3BHTHH XUMUH. OCHOBHBIE NPOGIEMB! COBPEMEHHOH HEOPraHUICCKOM XUMHH.
Pycckas HOMeHKIaTypa Heopraﬁnﬁecmx COEIMHEHHH (KUCTIOPOX, OKUCEN, THIPOOKUCH, BOMA,
[IENTOYb, IEPEKHCH BOMOPOAA, CCPHOKHUCHEIH, XJIOPHCTBIH M T.1.). MexaynapoaHas
HOMEHKIIATypa. XHUMHUS U IKOJIOTHA.

OCHOBHBIC TIOHATHS M 3aKOHBI XHUMHH. ATOMHas €IMHHMIA MacChl. ATOMHasS H
MOJIEKy/IIpHas Macchl. Mok, MonbsHas Macca. BaneHTHOCTE. CTeneHb OKHCIERrs. DKBABAIEHT.
Monssas Macca skBuBajieHTa. ONpenescHus XUMUYECKOro SKBHBAJICHTA 3JIEMEHTA, KHMCJIOTHI,
rUIPOKCH/IA, CONH, OKcHaa. OKHCIUTENEHO-BOCCTAHOBHTENEHBIE JKBHBAJIECHTHL 3aKoH
CTEXHOMETPHH. 3aKOH SKBHBAJIEHTOB.

Crioco0b1 BEIpa)K€HHSI KOHLICHTPaLMH PaCTBOPOB.

2. Crpoenne aToma. PasBuTHe nmpeacTas/ieHHil o crpoeHun atoma. Kpantoso-
MeXaHHYeCKasi MOJeJIb,

ATOM — Kak cloxHas cucreMa. CHoXHas crpykTypa sanapa. IIpoToHBI U HEHTpPOHBL
IpoToHHO-HEHTPOHHAS TEOPH CTPOCHHUS Aapa.

JIBoiicTBeHHas mpupojaa >NeKTpoHa. Macca U 3apsn 31eKTpoHOB. BoyiHOBEIE CBO#CTBa
a5ekTpoHOB. CooTHOIIEHHe HeompeneneHHocTH ['eiizenGepra. [lonsTtne opbutanu. Bonnopas
¢yukips U BomHOBoe ypaBHeHWe llpenunrepa. PaguancHas u opOHTaNbHAS COCTABISIONIHE
BOJIHOBOH (hyHKITUH.

KsanTtopele yncna. CTpyKTypa 3JIeKTpOHHBIX 000104eK. KBaHTOBBIE YPOBHHU, KBAHTOBBIC
NOAypOBHH, S-, p-, d-, f- aromMuele opGurany. IIpaBuno Kieukosckoro. PeanpHbie
pacnooXeHus ypOBHEH U IOAYPOBHEH B aTOMe.

OCHOBHbIE TIPUHIHIIBI pachpezxenenna 3NICKTPOHOB B 4TOME: NPUHIMI HAHMEHBIIECH
sHeprud, npurLMn [laynu u npaswro I'yHaa.

H3o0pakenne 3neKTPOHHOA CTPYKTYPBI 4TOMA IIPY IIOMOIIM 3JI€KTPOHHBIX (OpMy1 1

KBaHTOBBIX A4CCK. SHepreanecxne AxuarpaMMbl MHOT'O3JICKTPOHHBIX aTOMOB.

3. XumMHnyeckasi CBA3bL
Ilonarve Xxumuueckod cBA3H. KpuBble M3MEHEHUs 3HEPrHH NpH OOpa3’OBaHHM CBA3H.

IIpupona xuMuuecKoii cBa3u. KonndecTBeHHbIE XapaKTEPUCTHKU CBsA3H, Tun cBs3y. BaleHTHEIE

U MEXXMOJICKYJISIPHBIC CBA3H.




KoBaneHtHass cBs3b. JlBa MeToja OOBACHEHHMA KOBaIeHTHON cBa3H. OCHOBHEBIE
nojoxeHuss Metoxa BaleHTHBIX cBaseit (BC). IlonspHocts cBa3u. HenonsipHbie M HOJApHBIC
MOJNEKyJBbL JIMIONBHBIA MOMEHT M XapaKTePHUCTHKH CTCNICHM IOJSAPHOCTH CBSA3M. [HIIBI
rubpuau3anuii aTOMHBIX OpOuUTayiel, HANpaBICHHOCTh XHMHMYECKOH CBS3H, IeOMeTpHYecKas
KOoHQHUIypauuss MOJNEKyl. ©- H 7- cBsa3d. OnuHApHBIE, JBOMHBIC M TPOHMHBIE CBS3H.
HenacpimaeMocTh CBA3U. DHEPTHS CBS3H.

OCHOBHBIE TIOJIOKEHMST METOJa MoJleKyJsapHBIX opbutaneii (MMO). Cpsasbiparomue,
PaspBIXJIIOMIHE W HECBS3BIBAIOMINEC MOJICKY/SPHBIE OpPOMTaNN; G- H W- MOJIEKYJIAPHBIC
opbutanu., CxeMbl MOJICKYJISPHBIX OpOHMTaNell JIBYXaTOMHBIX I'OMOS/ICPHBIX, TeTePOSIEPHEIX H
MHOI0aTOMHBIX MoJiekyil. [Topsiok cBs3u. MarHuTHBIE cBoMcTBA MOJIeKyJl. CpaBHEHHE METO/IOB
BC 1 MMO.

Hornas cBasp. Kputepmii oOpasopanuss HOHHOM CBs3M. HeHACHI@eMOCTh CBS3H.
Kpucrannayeckoe COCTOIHHAE HOHHBIX COeIHHEHUH. HeHapaBieHHOCTh CBA3H. DHEPrUs CBA3M.

Mexmouekyaspable B34, Bomopoanas cBs3b.

4. HMepuoauyeckuii 3aKoH HW nepuHogu4veckass cucrema 3jemenros JIU.
MeHngeieeBa

[Touckd  OCHOBBI  KIACCHOHKAUMH  XAMHYECKHX  DJJIEMEHTOB A0  OTKPBITUSA
NIEPUOIHYECKOTO 3aKOHa.

Tpu stana paGots! JI.U. MenneneeBa B 001acTi CUCTEMATUKH XHMHYECKHX 3JIEMEHTOB.
®dopMynHpoBKa NEpHOANHECKOro 3akoHa. (Co3/laHHe NEepHOJMYECKOH CHCTEMBl 3JIEMEHTOB.
Jloruyeckue BBIBOABI U3 MEPHOTHUIECKOTO 3aKOHA U IIEPHOJUUECKON CUCTEMEI 3J1eMEHTOB.

CoBpeMeHHass (QOpMYJTHPOBKA TNEPUOAUYECKOro 3akoHa. CTpyKTypa COBpPEMEHHOM
NEePHOAMYECKOH CHCTEMBI JIeMeHTOB. KOpOTKONepHOAHBIH H AJMHHONEPHOOHBIN BapHaHTHI
nepuoguyeckor cucremsl. Ilepuon. I'pynna. Jlenenme rpynnel Ha noarpynnel. Tumuyeckue
3JIEMEHTBI, [MOJIHbIE AHAJIOIU.

$-, p~, d-, f~ 3neMeHTEl. BHYTpEeHHsA ¥ BTOPUYHAS [IEPAOJAUYHOCTD.

3aKOHOMEPHOCTH M3MEHEHHMs OCHOBHBIX XapaKTepHUCTHK arOMOB IO NEPHOAAM H
rpynnam. Paadychkl aTOMOB M HOHOB, 3HEPIds HMOHHM3alUH, CPOJCTBO K 3JIEKTPOHY,
JJIEKTPOOTPULATEIEHOCTS: U3MCHCHHMA 3THX XapaKTEPHCTHK IO IIEpHOJaM H IpyInam.
3aKOHOMEPHOCTH U3MEHEHHUS BAICHTHOCTH, OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIX CBOMCTB
3JIEMCHTOB M CBOMCTB OJITHOTUITHBIX COCIUHCHHM.

BasteHTHBIE 3J1€KTPOHBI U MHOT000pa3ue BaJCHTHBIX COCTOSHUIM aTOMOB S-, p-, d-,

f- 3n1eMeHTOB.



5. CTpoeHHe KOMILJIEKCHBIX COeHHEHHH

KoopnunanuonHas Teopusi BepHepa kak mepBas yJayHas MONBITKA TEOPETUYECKOIO
o0bsicHenmns  cipoeHns  koMIvekcHbix  coemmHeHHM  (KC).  OcHOBHBIE — NOJIOXKEHHA
KOOPAMHAIIHOHHOW TEOPHH: NEHTPATbHBIH aTOM U JMTraHIbl, BHEHIHAS U BHYTpeHHAd cdepa,
KOOPAMHALHOHHOE YHCIIO, AP0 KOMIUIEKCA, €r0 3aps], IIaBHas ¥ 1000YHas BaJIECHTHOCTH

IIpupona xumuueckoit cBsizn B KC. CoueTanne 3JIeKTpOCTATHYECKOTO H KOBAJIEHTHOTO
B3aUMOJICHCTBUS [EHTPAILHOIO aroMa (WIM HOHA) ¢ JHraHgamu. [loHaTHe O KUCIOTaX
octoBaHusax JIsiouca. _

Pone KC B mpupozne (depMeHTEI, XI0podhuI, reMornobut, KOMIUIEKCHBIE COEIMHEHHS
MHKpPO3JIEMEHTOB B ITHTAHWH PACTeHHid, JiekapcTsa u sibl). Mcnoas3zosarue KC B TexHONMOTHH,
CEJIbCKOM XO35HCTBE U MEAHLHHE (pa3sfc/ieHHE U OYHCTKA CMECEH HeOpraHM4eCKHX COCIUHEHIH,
6oppda ¢ XJI0pO30M pacTeHHH, IPOTHBOONYXOJIEBOE ACHCTBHE KOMIUICKCOB IUIATHHBL U APYTHX
aneMenToB). Jletyune KC M HMX ponp B HEOpraHHYeCKOM CHHTe3¢ (TOHKHE IUICHKH,

TeTePOCTPYKTYPHI).

6. Hauana xumMu4ecKoil TepMOAHHAMHKH

XUMUYecKHe IpollecCHl Ha MHKPO - H MAaKpOYpOBHSX. Baxuelimme npH3HAKU
XHMHYECKHX NpeBpalcHuil. [[oHATHe 0 XUMHYEeCKHX IPEBPAICHHS B HEOOBIYHBIX YCIIOBHAX:
IUIa3MOXUMUS, 3BYKO- H MEXAHOXUMHUSA, KPHOXUMUS, JlazepHas XUMHSL.

OcCHOBHEIE NOHATHS XWMHYECKOH TEPMOJMHAMHKH: CHCTEMA, IIapaMeTphl COCTOSHHS,
paboTta, 3HEprus, TemIoTa.

BryTpeHHsA 3Heprus, U ee U3MEHEHHE IPH XHMHYECKHX H (ha30BHIX NpeBpalIeHHUsX.
[lepoe Haual0 TEPMOAMHAMHKH. OHTanblusg O00pa3soBaHHA XHMMHUYECKMX COCIAUHEHHIA.
Cranpaptaoe coctosinde. CraHmapTHele OBHTaIBMHM oOOpazoBaHHi. Temnosele 3ddexTol
XHUMHYECKHX peakiui. TepMOXHMHYECKHe pacyeThl, OCHOBaHHEIE Ha 3akoHe ['ecca. Tepmoxu-
MHYeCKHe LIUKIbL. TennmoeMkocrs. TeMnepaTypHas 3aBUCHMOCTH TEIUIOEMKOCTH M JHTAIBIIHH.
Vpasrenue Kupxroda. SHepris XUMHYECKOH CBA3H.

Bropo#t 3aKoH TepMOAMHAMUKH. DHTpONuA. 3aBHCHMOCTH SHTPOIMH OT TEMIIEPATyphL.
CranpaptHas sHTponus. M3MereHue SHTpomuH Ipr (PA30BBIX NEPEXOJaX H XHMHYCCKHX
peakuusx. Oueprus I'm66ca u osmeprua Ienpmronsua. Kputepumii camMoIpou3BOIBHOTO
IPOTEKaHUs NMPONEeccoB. XHMHYECKUH NOTEHIHAN, 3aBHCHMOCTh XHMHUYECKOTO IOTEHIMANa OT
KOHLCHTPAI[HH, MABJICHASA pPEarcHTOB. YCJIOBHE XHMHYECKOro paBHOBecHs. H3orepma
XMMHYECKOH peaKIluy.

KoHCTaHTa XHMHYECKOTO paBHOBECHS KaK Mepa INIyOMHBI NPOTEKAHHS IIPOLECCOB.

Hcnonb3oBanue 3HAYeHWH CTAHOAPTHOM OHTAIBIAH M JHTPONMM N4 pacyeTa KOHCTAHT



PABHOBECHS XHMHYECKHX peakiuii. @akTopsl, BIMAIOIKE Ha BETMYUHY KOHCTaHTHI pABHOBECHS.
TepMmoauHAMHYECKHH BBIBOJ 3aKOHA JeACTBYIOMAX Macc. CHBHT XMMHYECKOTO PAaBHOBECHI.

TIpunnun Jle atense.

7. KuHeTHKa H Mexannalm XHMHYEeCKHX peaKI i ‘

CKopocTh XUMHYECKOH peakiud, ee 3aBHCHMOCTh OT IpPHPOJABI M KOHLEHTPALHU
pearenToB, TeMmepaTypbl. IIOpAfOK M MOJIEKYJISIPHOCTE peakiud. KOHCTaHTa CKOPOCTH, ee
3aBHCHMOCTH OT TEMIIepaTyphl. Y paBHEHHE AppeHHyca. JHEPrusl aKTUBAlMH (JecTBHTENbHAS
d Kaxymasca). [IoHATHe O TEOpHH AKTHBHBIX COY/MapeHHH, aKTHUBHPOBAaHHOM KOMIUIEKCE B
TeopuH abCONIOTHBIX CKOpPOCTeH peakmuyd. MexaHu3M M KHHETHKA peakiliii B TOMOTEHHBIX U
rereporennblx cucremax. llemnpie (H.H.CemenoB) u koneGarenerpie (b.I1.benoycos,
AM. XKaGorrHcknit) peakiui. ["OMoreHHbIi U reTepoleHHBIA Katanm3. Ayrokaranus. Kune-
THUECKHH BBIBOA 3akoHa JelcTBylomux Macc. PopmanpHas KHHETHKA, KHHETHYECKHE
ypaBHEHHA A1 ogHOCTOpoHHUX peakiuit I 1 II nopsnka.

Hurnburopsl u uarubupoBanue. OcoOeHHOCTH KHHETHKH ra3oa3HbIX, XUAKO(a3HBIX U
TBepAO(A3HBIX peakimii. MexaHH3MbI peakiuii ¢ y4aCTHEM OPTaHHYECKUX COCIHHEHHH.

Xumuyeckoe paBHOBecHe. QOOpatuMble W HeoOpaTuMble XHMHYECKHE pEaKIHH.
CocTosiHMEe PpaBHOBECHS M TIPHHIAI MEKPOCKOIIHYeCKO#H o6paTuMocTn peaknuu. Kunernuecknit
U TEpPMOJMHAMHYECKUH TOAXOIBI K OIIMCAHUIO XHMHYECKOTO PaBHOBECHS.

KoHcTaHTa XMMHYECKOTO paBHOBECHS W pPa3NMYHBIE CMOCOOB! €¢ BhIpaxenud. Crsazn
KOHCTaHTbl XHMHYECKOTO DaBHOBECHS CO CTaHAAPTHBIM H3MeHeHueM »SHepruu ['ubbca.
CwmeleHne XMMHAYECKOT0 PABHOBECHS IPpY U3MeHeHuH ycinoBui. [Tpunmun Jle lllatense.

Bnusuue cpensl Ha mpoTekaHHMe XMMHYECKHX peakiuii. OcoOeHHOCTH razoda3HbIX,
xuaxoda3HplX, TBepAodasHeIX peakiuii. Ponb sHTamenuiiHOrO M >HTPONHHHOTO (HAKTOPOB B

OIIPEACIICHHH HAIIPaBJICHHA IIpoLIECCa.

8. PacTteopnl

PacTtBOpEl XHAKME (BOAHBIE M HEBOXHBIE), TBepable H ra3oobpasuble. CrocoObI
BEIDOKEHHs] KOHILEHTPAI[Md pPacTBOPOB: MaccoBas [JOJS, MOJIAPHOCTh, HOPMAIBHOCTS,
MOJIIILHOCTE, MOJSpHas Aoasd. BiusAne Ha pacTBOPHMOCTD 3HEPIHMH  CTPYKTYPHI
KPHCTANTAYECKOTO  BEIIECTBA M JHEPrUM  COJNbBAaTallMM. PacTBOpEI  HACBHINIEHHEBIE,
HEHACBILCHHBIE M, KOHIEHTPUPOBAHHbIE M pa30aBieHHBIC. 3aBHCHMOCTH PACTBOPHMOCTH OT
TEMIIEPaTypbl. PACTBOPEI HieanbHbIC U pealibHbIe.

PactBop Kkak ¢asa mnepeMcHHOro cocraBa. IloHATHe O (a30BBIX juarpaMmax,

KOMIIOHEHTaX, ¢azax, cremensx csoboxpl. IIpaBmno Qa3 'ubG6Gca. DasoBele auArpaMMBbI



OJIHOKOMIOHEHTHEIX CHCTEM Ha NpUMepe IUATPaMMbl COCTOSHHH BOJBl. OCHOBHBIE THIIBI
(a30BBIX IMArpaMM [JBYXKOMIIOHEHTHBIX CHCTEM: CHCTEMBl ¢ HEOTPaHHYEHHOH paCTBOPUMO-
CThIO, IBTEKTHYECKHE CHCTEMBI, CHCTEMEI, BKIIOUAIOIUME KOHTPYIHTHO M HHIOHTPYIHTHO
IUIABALIHECT XHMUUCCKHE COeIHHEHUS. TpHaHT YIS CIOXHBIX CHCTEM.

[ToHATHE O KOJUIOWAHBIX PacTBOpaXx.

KonnuratusHble CBOMCTBA pacTBOPOB HE 3JIEKTPOJIUTOB K 3JIEKTPOJIHTOB. JlaBieHue napa
OWHApHBIX pacTBOpPOB. 3akoHel Payms. Kpuockomus ® 30yJUIHOCKONHS KaK METOIBI
ONpefcNicHUA MOJAPHBIX Macc. OcMOC W OCMOTHYECKOE HaBICHHE B HEOPraHUYECKHX W
OHOIOrHYECKNX cHucTeMax. 3akoHel Payns u Bant I'odpa ans pacTBopoB He 5NMEKTPOJIHTOB U
31eKTpouToB. M3oToHnueckuit ko3 huinenT.

Mpoiiecc 3aMep3aHust BoABI U BOAHLIX pacTBopoB. Kpuornnpar u xpHoruapaTHas TOYKa.
BEIBETpHBaHHE KPUCTAUIOTHAPATOB coeil. PaciuibiBanne 06€3BOXEHHBIX COJNEH BO BIAKHON
aTMocdepe.

Onexrponurnyeckas aucconuanus (C.AppeHnyc). CunbHble M €1a0ble DIIEKTPOIHTSL
CTeneHp M KOHCTaHTa JUCCOUHanMH. DakTophl, BIHAIOMME HA CTENEHb 3MEKTPONHTHYECKON
mucconuanui. Kaxymascs CTeneHb AHUCCONMALMHM CHJIBHBIX 3JIEKTPOJHTOB. JHCCoIManus
cnabbIX 371EeKTPOMUTOB. 3aKoH pa3BedeHHs OcTpaiibia.

Boma xak BaxHeHmmi pactBopurens. KoHcranta auccormauwn Bojael. MoHHoe
NpoH3BefieHHe BoJbl. BOOOpoAHBI TOKa3aTeb.

I'maposnus u conbBoau3 conei. KoHcTanTa paBHOBecHs peaxuuu ruaponusa. dakropsl,
BJIHSIOLINE Ha PaBHOBECHE PEaKLUi THAPOH3a.

IlponsBeneHue pacTBOPUMOCTH ILIOXO PACTBOPUMBIX CHJIBHBIX 3JIEKTPOJIATORB. Y CIOBHS
OCaX/ICHHS U paCTBOPEHHS OCAJIKOB.

OCHOBHBIE IIONIOKCHHSI NPOTONHTH4YeCKOH Teopun bBpencrema-Jloypu. CompsixkeHHEBIE
KHCTIOTHl H OCHOBaHHUsA. KOHCTaHTa NPOTONIHTHYECKOrO PAaBHOBECHS KaK XapaKTEPUCTHKA CHIIb

KHCJIOTBI 1 OCHOBAHUS.

9. DNIeKTPOXUMHYECKHE CBOHCTBA PacTBOPOB

ConpshKeHHBIE  OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIE 1Aaphl. [IOHsATHE O JBOMHOM
NIEKTPUYECKOM CJIO€. DNEKTPOJbl, ranbBaHWYecKas sueHka., OINeKTPOAHBH [OTEHIHA.
CraupapTHeidi 371eKTpOJHBIM mHOoTeHUHal. Psa Hanpssxenuii. OmnpenelieHHE HarpaBieHHS
OKHCJIHTEIFHO-BOCCTAHOBHUTENLHBIX peakunii. YpasHeHue Hepucra., Jluarpammsr Jlatumepa.
Ilonsatre o quarpaMMax OKHCITHTENBHBIX COCTOSHHMIA (IMArpaMMBI «BOJIBT-3KBHBANEHT - CTETICHb
OKHCIIEHHs1»). 3aBUCHMOCTh 3NEKTPOJHOro IoTeHHmuana or pH cpembl. DnekTposms,

JICKTPOXUMHYICCKHE HCTOUYHUKH IHCPIHH, KOPPO3Hs KaK SJICKTPOXHMH‘ICCKHﬁ npouaecc.




6. OBPA30OBATEJIBHBIE TEXHOJIOI'HHA

[IpH U3YYCHUH TEOPETHYECKOro Kypca Ha JICKHUAX NpPeNyCMaTpyBacTCs 3ajl0KEHME
MaTepHaia B BUAe npe3eHTanun. OTIeNbHBIC IEKLUHH H3/1araloTcs no MpodaeMHoN TEXHONOTHH.

Ha nexnusx HCHONB3YIOTCS B Ka4ecTBe AEMOHCTpallMOHHOro Marepuana [lepuonndeckas
cuctema aneMenToB J. . Menaeneesa u psag Apyrax CIpaBOYHbIX TaOMHIL

[Ipy u3y4eHHH CBOWCTB OTACNBHBIX XHMHYCCKHX COCMHCHHI H XUMHYECKHX IPOIECCOB
IpeAycMaTpUBAETCH MOCTAHOBKA JIEKITHOHHBIX JEMOHCTPALIOHHEIX OHBITOB.

HekoTophie  pasfiens!  TEOPETHYECKOTO Kypca H3Y4alTCS ¢ HCHOJB30BaHHEM
OLIEPEXAIOIMEH CaAMOCTOATENBHOM PadOTHI: CTYAEHTH MOIYYAIOT 3aJJAHUSA Ha O3HAKOMIICHHE C
HOBBIM MaTEpHAJIOM A0 €T0 M3JI0KEHHS Ha JICKIUAX.

[lepen ouepenHoH IeKIMH, KaK NPABUIO, NPAKTHKYIOTCS «IETYYKH» HO MaTEpHaLy
Opeapiaymeil JIeKUHH., JTO MO3BONAET OMpPEAENHTEH CTENEeHh YCBOCHHS H3JIOKEHHOrO paHee
Marepuana. J{ns Gonee OCHOBATCIBHON OIEHKH YCBOSEMOCTH TEOPETHYECKOr0 MaTepHaia
CTYJICHTaMH MCHONB3YIOTCS TECTH, a TaKX€ TPaAULHOHHBIC INTHCHBMCHHBIE H YCTHEIC

KOHTPOJIBHBIE MEPONPHATHS (KOJUIOKBIYMBI, KOHTPOJIbHBIE pabOThI).

7. IEPEYEHDL YYEBHO-METOJHYECKOI'O OBECHEMEHUS JJISI
CAMOCTOSITEJIBHOM PABOTHI OB YYAIOIHXCA 1O AUCHHILIHHE (MOYJIIO)

JleknuoHHple 3aHATHA NPOBOAATCA | pa3 Hefemo B 00beMe 2 4acoB M 4 4acoB NMPaKTHYECKUX 3aHATHI B
neppoM cemectpe. [locne OkOHWAaHMS H3Y4eHHA KKDOH TEMbl CTYAEHTHI MPOXOJAT TECTHPOBAHME,

cobecen0BaHHE, BBIMOIHAKT KOHTPOJILHBIC PaGoOThI.

.

7.1. Tlepeyenb-yue6HO-METOJHYECKOTO 0OeCIeUeHHS UL 00YYarOINUXCS O AHCIHUILTHEE:

1. Axwmeros H. C. Obmas u HeopraHuyeckas Xumus: yuebuux Juis pysos/H. C.
AxmeToB. — M.: Brrcm. k., 2012. — 743 c.

2. I'manka H.JI. O6mmas xumus. — M.:HAnarerpan-Ilpece, 2010. - 727 c.

3. I'nunxa H.JL 3anaun 1 ynpaxnenus no o6meit xumuu. - J1.: Xumus, 2011,



7.2. Ykazauus g 00ydaroluXxcs 10 OCBOCHHIO THCIMIUIHHBI

Tabauua 7.1.. CoepraHue caMOCTOSITEILHON padoThl 00yJaommxcst

Homep| Tembi/sonpocel, 6blHOCUMbIE HU CAMOCMOAMENbHOE U3Y- Kon-e0 | @opmubi pabombi

yeHue yacoe
pazoen

I cobeceroBaHue,
Beenenne. OCHOBHBIE IIOHATHSA H 3aKOHBI XHMMUH. 4 TECTOBHIA
KOHTPOJIb

cobecenopanue,
TECTOBRBIH
CobecenoBanue,

XUMHYECKas CBSI3b 4 | TecToBBI KOH-
TPOJb

CTtpoeHue aToma 4

[Tepuoanyeckuit 3aKOH M IICPHOJHYECKAs CHCTEMA) Cobecenosanne,
6 TECTOBBII KOH-
XHMHYeCKHX anemenToB J[. M. Menneneesa TPOJIB

cobeceoBanme,
5. |CrpoeHHE KOMIUIEKCHBIX COSTAHEHHI 4 TEeCTOBBIH KOH-

TPOJIb

6. cobecenoBanye,
TECTOBBIH
KOHTPOJTB

Hauana XUMHYECKOH TEPMOAMHAMUKH 4

7. cobecesioBaHue,
KHEeTHKa H MeXaHH3M XHMHYECKOH peaKIuH 4 TECTOBEIH

KOHTPOJIb

8. | cobeceoBaHHE,
PacTBOpEI 6 T€CTOBBIH

KOHTPOJIb

9. cofecenioBaHuHe,
DJIeKTPOXUMHYECKHE CBOHCTBA PACTBOPOB 4 TECTOBBIH
' KOHTPOJIb

8. OLIEHOYHBIE CPEJCTBA JUISI TEKYHIEIO KOHTPOJISI YCIEBAEMOCTH B
MMPOMEXYTOYHOU ATTECTAIIUHA

®oHABl OIICHOYHEIX CpEACTB H KPHICPHUU OLCHKH IIPCACTABJICHBI OTACIBHO, Kak

IpuioXxeHue K paboueii mporpamme.




9. VYYEBHO-METOJUYECKOE H HHOPOPMAIIMOHHOE OBECHEYEHHUE
AUCHUILIMHBI

1) OcHoBHaA JHTEpPaTYpa:

1. Axmeros H. C. O6mas u Heopranuyeckast xamus: yueOHuk a4 Bysos/H. C.

AxmertoB. — M.: Beicm. mk., 2012. — 743 c.

2. TI'munxa H.JI. O6mas xumus. — M.:Uurterpan-Tlpecc, 2010. — 727 c.

3.I'nauka H.JI. 3amauu u ynpaxHenus no oouei xumuu. — J1.: Xumus, 2011.

4. Hexpacos B.B. O61mas u Heopranuueckas xumus. — M.:Xumnsg, 1973.

5. Heoprannueckas xumus: B 3 T./TTox pen. 0. JI. Tpetpsaxosa . - M.: M3natenscxuit
HeHTp «Axaxemusi», 2004. — 240 c.

6.Vraii S1.A. O6uas u Heoprauudeckas xumus. — M.:BlII, 2000. — 527 c.

2) JdonoanurtesbHas JATEpPATYpa

1. Crennu B. JI. Heoprannyeckas XuMus: yueOHUK TSI XUMHYECKHAX H XMMHKO-
TEXHOJNIOTHYECKHX CICIMaIbHOCTEH BhIcuI. yueb. 3asenennii/b. J1. Crenmn, A. A LlseTkoB. — M.:
Bricmag mxona, 2008. — 256 c.

2. CysopoB A. B. O6mas xuMmust: yaeGHoe mocobue s Beicil. yuel. 3aBeieHuii/A.
B. Cysopos, A. B. Hukonbckuii. — CIT6.: xumus, 1995. — 624 c.

3. Jlunun P. A. Peakuuu HeopraHuueckux BewecTs: cnpaBouHuk/P. A. Jlnaun. — 2-¢
"3/, iepepad. u romn. — M.: ipoda, 2009. - 638 c.

4. PabunoBnu B. A. Kpatkuit XuMH4ecKHil cipaBouHuk/B. A. Pabunosn4, 3. 1.
Xasuna. — CIIO .:Xumus, 1994. — 432 c.

5. Jlypse 1O. 0. CrpaBounuk no anamatugeckoit XxuMun/IO. 0. Jlypee. ~ M.:
Xumus, 1967. — 390 c.

6. 3axaun H yni)am{eﬂml no obmeii xumun: yuyebHoe nocodue./Ilox pea. H. B.
Koposuna. — M.: Briciias mkona, 2003. — 255 ¢.

7. I'onpOpaiix P. A. COopHUK 33524 U yIpaXKHEHUH IO xamur: YueGHoe nocobue
JUIS XMM.-TE€XHOM. crieil. Boicut, yuel. saseneunii/P. A. I'onsbpaiix, E. . Macnos. — M.:

Bricias mxkona, 1997. — 384 c.




3)

AN S

1)
2)
3)
4
5)
6)

IIporpammuoe obecrieuenne n UHTEpHET-pecypChl

http://c-books.narod.ru/pryanishnikovl_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.rw/lectures/deryabina/index/htm]

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCITUIIJINHBI

Teopernyeckuii Kype

Jlexuun: npe3eHTayH.,

KoOHTpOBEHBIE TECTHI —~ AUCK U OyMa>XKHBIH BApDHAHT.

Crucox BOIIPOCOB VIS NPOBEJEHUS KOJJIOKBHYMOB,
Tabnuuer — nuck ¥ 6yMaXXHEIH BapuaHT OOJIBINOTO (hopMarTa.
BapuanTsl 3anaHuit A KOHTPONBHBIX paborT.

BapuanTsl 3aianuii g CaMOCTOATENBHBIX paloT.



