AHHOTAIMUA
padoyeii nporpaMMsbl yueOHOH JUCHUNTUHBI

Bb1.B./1B.06.01 «TeopeTu4yeckue 0CHOBBHI HEOPraHUYECKOH XUMUM»

Hanpasaenne noarorosku 04.03.01 «Xumusi (ypoBeHb 0aKajgaBpHaTay

Leasimu u3ydenns Aucuuniunbl «TeopeTudyeckne 0CHOBbI HEOPraHNYECKOW XUMMU» ABJISIIOTCH:

- W3y4YeHHE CTYJACHTaMH OCHOBHBIX MOHSITUH U 3aKOHOB XMMHH,

- OCBOGHHE OCHOBHOTI'0 MaTepualia Mo CTPOCHHIO aTOMOB, XUMHUYECKON CBA3M U 3aKOHOMEPHOCTSIM, CBA3aHHBIM C
[IEpUOINYECKUM 3aKOHOM U Iepuoandeckoil cucremoit anementoB [I. 1. Menneneena;

- M3y4Y€HHE OCHOB XMMHYECKON TEPMOJMHAMUKYU U KNHETUKH XUMHUYECKUX IPOLIECCOB;

- MOJYYCHHUE TITYOOKUX 3HAHHUH [0 TCOPHH PACTBOPOB U TCOPUH IEKTPOXUMHUUCCKHX MPOIIECCOB.

Mecto qucuuminnbl B ctpykrype OITIOIT BO 6akanaBpuara

[ucnummHa «TeopeTHuecKre 0CHOBBI HEOPTaHNIECKON XUMHM» OTHOCUTCSA K YacTH, HYOPMHUPYEMOH yIaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHWH bnoka 1 OCHOBHOH mpodeccHOHATBHONH 00pa30BaTeNbHONH MPOTPaMMBI
OakanaBpuara 1o HanpasieHuto moarotoBku 04.03.01. «Xumust (ypoBeHb OakanaBpuarta)». U3ydaeTcs B 8-0M
cemecTpe.

Pe3yJ’l]>TaT]>l OCBOCHMSA NUCHHUIIJIMHBI «Teopeanecmle OCHOBBI HeopraﬂnquKoﬁ XUMHUW)»

Kon 1 HauMeHOBaHHE KOMIIETEHIIN | NupukaTopsl | Jeckpunropsnl
Yuuesepcanvuvie komnemenyuu (YK)




YK-1 CnocoGeH ocymecTBIAThH NONCK,
KpI/ITI/I'-IeCKI/Iﬁ AaHaAJIN3 U CHHTE3
HHPOPMALNH, TPUMEHATh CHCTeMHBIN
MOAXO0X 1JIsl pEHICHUA MOCTABJICHHBIX
3aaa4

YK-1.1. Anammsupyer 3anauy,
BHIJICISIST  ee  0a30Bble COCTaB-
JISTFOLIIE;

YK-1.2. Ompenenser, HHTEp-
NpeTHpYeT W PaHXHUPYeT HH-
dbopMmarro,  TpeOyemyo s

PECHICHUA IIOCTaBJICHHOU 3aJa4u,

YK-1.3. OcymecTBiaseT TOHUCK|
nHQOpPMAMKd  JUISL  PEIICHUS
OCTaBJICHHON 3aJa4n o

Pa3IMIHBIM THUIIAM 3aIIPOCOB;
YK-1.4. Tlpu o00paboTke WH-
dbopMar  oTiiM4aeT (AKTBI OT|
MHEHUI, UHTEpIIpeTalui, OLEHOK,
hopMupyeT cCOOCTBCHHBIC MHEHHUS
U CYXJICHUs, apTYMEHTUPYET CBOU|
BBIBOJIBI M TOYKY 3PCHHS;

'YK-1.5 PaccmarpuBaet u
Mpe/IaracT BO3MOXKHBIC

BapHaHTHI PEIICHUS ITOCTaB-
JICHHO 3a7jauM, OIICHUBAs UX
TOCTOWHCTBA U HEOCTATKH.

3HaTh:
- TIOHATHE U KIacCU(UKaIHsA

CHCTEM;

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH

(YHKIIMOHUPOBAHUSI CHCTEM;

- 0COOEHHOCTH CHCTEMHOT'0 [101X0/1a

B HayYHOM IO3HAHUU;

HOHSTHE O CUCTEME, €€

LeIIsIX, 3a7a4ax U 00X

PUHINIIAX;

OCHOBHBIE TEXHOJIOTHH

Mmovicka ¥ cOopa HHPpOpMaITUH;

(hopmathl mpeaCcTaBICHUS

MH(POPMAIINN B KOMITBIOTEPE;

- IpaBHJIa UCTIOIb30BAHUS CPE/ICTB

CBSI3U;

- MH(OPMAILIOHHO-TIOUCKOBBIE

crCTEeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBIICHUS

novcka nudopmanumy;

- TEXHOJIOTHIO CUCTEMATU3aliN

MOTy4CHHOH MH(DOPMALINH;

- CIIOCOOBI CTaTUCTUYECKOH 00Opa-

OOTKM JaHHBIX, IPEACTABICHHBIX B

Pa3IMYHBIX N3MEPUTEIBHBIX IIKa-

TIax ¥ aHaJIN3 TIOJTyICHHBIX Pe3yiib-

TaToB;

- BUABbI U hopMbl paboTHI C neja-

FOrM4ECKON U Hay4HOH JINTEpaTy-

poii;

- TpeOoBaHMs K 0POPMIICHUIO

onbmorpaduu (crucka

TTUTEepaTypHI).

YMerh:

- paboTathb ¢ HH(pOpMAIIHEH,

[IpEICTaBICHHON B Pa3InYHON

dopwme;

00pabaTbIBaTh JaHHBIC
CpeACTBAMHU CTaHJAPTHOTO
[IPOrPaMMHOTO O0ECTIeUeHUSI;

- CHHTE3MPOBaTh HH(POPMAIHIO,
[PE/ICTABICHHYIO B Pa3JIMYHbBIX
HCTOYHUKAX; -

- BBIOMpATh UCTOYHUKU HH(DOpMA-
UM, aJICKBATHBIC TIOCTaBICHHBIM
3a]ja4aM B COOTBETCTBYIOIIHE Ha-
YIHOMY MHPOBO33PCHUIO;

- OCYIIECTBIATH MMOUCK HHPOpPMA-
L,

- HHTEPIIPETUPOBATh U PAHXKUPOBATh
nH(POPMAINIO, TPeOyEeMYIO JJIs
[pELIEHUs [TOCTABJICHHON 3a/1auH.
Baagers:

- IEPCOHAIBHBIM KOMIIBIOTEPOM H
[MOMCKOBBIMHU CEPBHCAMU;

- METOJMKAMH aHAJTUTHKO-CHH-
TEeTHYECKOU 00paboTKu HHPOP-
MAaIIMH U3 pa3IndHbIX HHpOpMa-
[UOHHO-TIOUCKOBBIX CUCTEM
(TIpeAMeTH3alHs, aHHOTHPOBAHUE,
pedepupoBanue).

Oouwienpogheccuonanvnvie komnemenyuu (OIIK)




OIIK-6 CnocobeH npeacTaBisiTh

Pe3yJbTAThI CBOeH padoThI B YCTHOM U
NMUCHLMEHHOI ¢opMe B COOTBETCTBHH ¢
HOPMAaMH U NPABUJIAMU, NPHHATHIMH

B MPO¢eCCHOHATHLHOM CO00IIECTRE

OIIK-6.1. 3HaeT OCHOBBI
(hyHITaMCHTAJIBHBIX Pa3eiioB
MaTeMAaTHKH, (DU3UKH, XUMUH,
HayK 0 3emJic U OUOJIOTHH,
HeoOXouMBbIe B TIpodeccro-
HAJILHOM NeITSIBHOCTH, BO3-
MO>XHOCTH B 00JIaCTH MpUMe-
HEHHS METOJOB 3KCIIEPHMEH-
TANbHBIX MCCIIe0BaHUH B (DHU3HKE.

3HATH: HCTOPUIO CTAHOBIICHUS U
[Pa3BUTHSI XMMHUHU, METOJIOB UCCIIE-
TOBAaHUS W BKIIAJ POCCHACKUX
VIEHBIX B Pa3BUTHC XUMUH; POJIb
XMMUHU B €CTCCTBO3HAHHU, €€ CBS3b C
IPYTEMU €CTCCTBEHHBIMU Hay-KaMH,
3HAUCHHE B XKM3HU COBPEMEHHOTO
00I11eCTBA; CYIIHOCTD M COL[HATBbHYIO
3HAYUMOCTDH CBOCH OymyIiei
npodeccuu; mepCrneKTUBH U

OIIK-6.2.YMeer UCIIOIB30BAThH
OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUILTHH 15
0O0BSICHEHUS IKCIICPUMEHTAIBHBIX
PE3yaBTATOB; IPUMEHITH METOIBI
MaTeMaTHYECKOT0 aHaIn3a U
MOICIMPOBAHMS, OCHOBHBIX 3aKO-
HOB (DM3HKHM JIJIS pEIICHHUS 3a0a4
poheCCHOHAIBHOMN
eATeNbHOCTH,

BO3MO>KHOCTH JAJILHENIIIETO
00pa30BaTENBHOTO MapIIPYTa;
TpeboBaHUs K 0pOPMIICHHIO
pedepaToB, HAYYHBIX COOOIICHUM,
tpeboBanus [OCTa Ymerh:
odopmisTh pedepaThl, HaydHbIE
cooO1ieHus ¢ yuétoM TpeOoBaHUN
['OCTa

Baanernb:

- METOIaMH TEOPETUIECKOTO U
HKCIIEPHIMEHTAIBEHOTO UCCIIEI0Ba-

OIIK-6.3. Bmaneer meTomamu
TEOPETHYECKOTO M DKCIIEPH-
MEHTAIBLHOIO UCCIEN0OBAHU;
HaBBIKAMHU IIPUMEHEHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHO-
HAYYHBIX JUCIUILIAH B
npodeccroHaNbHOM NesiTeNb-
HOCTHU.

HYIS;
- HaBBIKaMHU IPUMEHEHHS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX
TUCLUILIMH B IPO(ECCHOHAIbHON
NIesITeIbHOCTH.

Ilpogheccuonanvuvie komnemenyuu (I1K)

[1K-7 Cnoco0eH npeacrabisiTh
MoJIyYeHHbIe B HCCJIEJOBAHUSX pe-

3YyJbTAaTbl B BUA€ OTYETOB MU HAYYHbIX

l'[yﬁ.]'lﬂl(alll/lﬁ (CTeH)IOB])IX AOKJIaa0B,

pedepaToB u cTateil B NepUOAHYECKOI

Hay4YHOW mevyaTu.

OIIK-7.1. 3HaeT OCHOBHBIC
METO/]IbI, CIIOCOOBI U CPEJICTBA
MMOJIYYCHUA, XpaHCHUs, TIEPE-
paboTky nH(pOpMaLKK; TPUHIIKIIBI
00paboTku MHBOPMAIHH;
cocTaBisieT 0030p nuTepa-
TYPHBIX HUCTOYHHKOBIIO
3aaHHO# TeMe, opopMIIseT oTue-
ThI O BBITIOJIHEHHOU paboTe 1o
3aaHHOH (hopMme;

3HATh:

- OCHOBHBIE CIIOCOOBI M TPUEMBI

0 OopMIIEHMSI, TPEICTAB-ICHUS U
CHCTEMaTH3aluu pe3yIBTaTOB
TEOPETHICCKHUX U IKCIICPUMEH-
TANBHBIX HCCIIeIOBAHUI MapaMeTpoB
1 XapaKTEPHUCTUK IIPHOOPOB, CXEM,
YCTPOWCTB M yCTAaHOBOK
HIIEKTPOHUKH W HAHODJICKTPOHUKH;

[IK-7.2. Anammsupyer u
KPUTHYECKH OLICHUBAET PA3BUTHE
Hay4HBIX UJIEH, HA OCHOBE
NMEIOIUXCS PECYPCOB,
COCTaBIISACT IJIaH PELICHUS
[MOCTABJICHHOW 3a/1a4M, BEIOMPAET
1 MOAUDUITUPYET METOANIECKHE
[IPHUEMBI;

- METOAUKY U NIPUEMBI OITUMAJIbHOU
BH3yaTU3aIi HHPOPMAIIUH.
Ymern:

- TI0JIb30BaThCs 0A30BBIMU
[IpUEMAMU U CTaHAAPTHBIMU
[IPOrPaMMHBIMU CPEACTBAMHU
odopmIteHH s, TPEACTABICHUS U
cUCTEMaTU3aLUN pe3yJIbTaToOB

I1K-7.3. Mcnons3yeT coBpe-
MEHHOE XUMHYECKOE 000py-
[T0BaHKE B Ta0OPATOPHBIX yC-
JIOBUSIX, [PAMOTHO 0OOCHOBBIBAET
[OCTaBIICHHbIC 3312491 B
KOHTEKCTE COBPEMEHHOTO
COCTOSTHUS TIPOOJIEMBI, UCTIONB3YET
MaTEeMaTHUYCCKUEC
METOAbI OLICHUBAHUSA THIIOTE3,
00pabOTKU 3KCIIEPUMEHTAIBHBIX
JAHHBIX,  MaTeMaTH
YECKOTO MOJICIIUPOBAHUS XH-
MHUUYECKUX NpPOLIECCOB  H
a/ICKBATHO OLIEHUBAET J0C-

TOBCPHOCTH U 3HAYUMOCTDH

TEOPETUYECKHUX IKCIEPUMEHTANb-
HBIX UCCJICJJOBAaHUI apaMeTPOB,
XapaKTEPUCTUK U KOHCTPYKIMH
puOOPOB, CXEM, YCTPOHUCTB U
YCTaHOBOK JIEKTPOHHUKH U HAHO-
SIIEKTPOHHKH B (hOpME OTUETOB,
[IPE3CHTAINH, TOKJIAZ0B, ITyOIIH-
KaIluii,

- TIPEACTABIIATH IIOJTyYEHHBIE B
HCCIICAOBAaHUAX PE3yNbTaThl B
BUJIC OTYETOB U HAYYHBIX Iy0-
NIMKAIui (CTeHOBBIE IOKIIa b,
pedepatsl ¥ cTaThU B IIEPUO-
TUUECKOM Hay4dHOH 1evarn);

- NpeACTaBJIATH PE3YJIbTAThI




[MOJTYYCHHBIX PE3yJIbTATOB. paOOTHI B BUJIC aHATUTHYCCKOTO
OTYeTa, CTaThH, BBICTYIUICHUS,
MPE3CHTAINY J0KIaa, nHpopma-
[IIOHHOTO 0030pa.

Biaaners:

- 0a30BBIMHU HaBBIKAMH O0(DOpMIICHUS
pE3yJIbTaTOB HCCIeA0BaHus B hopme
0TYETOB, MPE3CHTAIHH, JOKJIA 0B,
MyOIMKALUA [0 pe3yabTaTaM
[POBEICHHBIX UCCIICIOBAHUI
[apamMeTpoB, XapaKTePUCTHK U
KOHCTPYKIIUH IPHOOPOB, CXEM,
YCTPOMCTB M YCTaHOBOK
SJICKTPOHUKHU U HAHODJICKTPOHHKH;

- OCHOBHBIMHU CpeacTBaMu
BU3yaIU3aly HHOPMAIIH;
- HaBBIKAMHU OpraHu3aIiu

Hay4HBIX AUCKYCCUU;

- HaBBIKAaMH  IyOnW4HOW U
Hay4YHOU peyy;

- HaBBIKaMU IOMCKA U UC-
MOJTb30BaHNS HHPOPMAIIUH B
paspese mpodecCHOHANBHON fest-

TENILHOCTU

CTpyKTYypa U colep:KaHne AUCHUILIUHDI

4.1. CTpyKTYypa IMCUUNIHHBI
Bupn yyeOHoii padoThI

Bcero uyacos 8 cemectp

O061ast TPYA0EMKOCTh TUCIUILIHHBI 144 144
AyIMTOpHBIE 3aHATHS 62 62
Jlexnuu 26 26
JlabopaTopHbIC 3aHATHSI 36 36
CamocrosrenbHas paboTa CTYJJCHTOB 55 55
KoHnTpoan 27 27

4.2. Coaepxanue TUCUUNIHHBI
1. BBenenne

XuMUsl Kak CHUCTeMa 3HaHWHA O BEIIeCTBAX W WX MPEBpAICHUAX. Teopus W IKCIEPUMEHT B XUMUH.
PaznuuHbie ypoBHH XUMHYECKON Teopun. MHpOpMaImoHHbie cucTeMbl. CHCTEMa IPHOPUTETOB B PA3BUTHH X UMHUH.

OCHOBHBIE ~ TPOOJIEMBI  COBPEMEHHOM HEOpraHMYecKOW XHMHH. Pycckas  HOMEHKIATypa
HCOPTaHMYECKUX COCTUHEHWH (KUCIOPOJ, OKHCEN, THIPOOKHCh, BOJA, IIEJI0Yb, IEPEKHCh BOJOPOJA,
CEPHOKHCIIBIH, XJIOPUCTHIN U T.1.). MeXITyHapo HAS HOMCHKIIATYpa. XUMUS ¥ SKOJIOTHSL.

OcCHOBHBIE MOHITHS U 3aKOHBI XUMUU. ATOMHAsl €IMHULA MacChbl. ATOMHasi U MOJIEKYJISIpHAsi Macchl.
Monb. MonbHast Macca. BanentHocTs. CreneHb OKHUCIIEHUs. OKBHBaJleHT. MoJibHasi Macca SKBUBAJICHTA.
OrnpeneneHus XUMUYECKOTO SKBHBAJIEHTA 3JIEMEHTA, KHUCIOTBI, TMAPOKCHIAA, COJH, OKcuaa. OKHUCIUTENHHO-
BOCCTAHOBUTEJIHHBIE SKBUBAJICHTHI. 3aKOH CTEXHOMETPHH. 3aKOH SKBUBAJICHTOB.

CriocoObI BEIpa)XKEHHUS KOHIIEHTPAIIUN PACTBOPOB.

2. Crtpoenue atoma. PasButue npejacraBjieHuii o crpoeHuu aroma. KBanroso -
MeXaHHYecKasi MoJesb.

ATOM - KaK ciokHas cucreMa. CioxHas cTpykrypa sapa. [IpoToss! u HelTpoHEL. [IpoTOHHOHEHTpOHHAS
TEOpHUsI CTPOEHUS SI/Ipa.

JBoiicTBeHHas mpupoia 3JaeKTpoHa. Macca M 3apsii 3JIEKTpOHOB. BOHOBBIE CBOICTBa 3JEKTPOHOB.
CooTHolieHue HeomnpeaeneHHocTH [ efizenoepra. [lonsrue opouranu. BoiaHoBas QYHKIHS U BOJHOBOE YpaBHEHHE
[pemunarepa. Paguansaas n opOUTaIbHASI COCTABIISIONINE BOJIHOBOHM (DYHKITUH.

KganroBbie yncna. CTpyKTypa 3JIeKTPOHHBIX 00004ek. KBaHTOBEIC YPOBHH, KBAHTOBBIC MTOTyPOBHH, S-
, p-, d-, f- atomubie opOuTanu. [Ipasuno KieukoBckoro. PeanbHbie pacioiokeHus ypOBHEH U OAYPOBHEH B aTOME.

OcHOBHbIE IPUHLIUITBI pacHpeIeIeHUs SJIEKTPOHOB B aTOME: IPUHLIUIT HAUMEHbIIEH SHEPTUHU, TPUHIUI
ITaynu u npasuio I'yHaa.

W3o0pakeHne 3IeKTPOHHON CTPYKTYPHI aTOMa IIPY IIOMOIIH 3JIEKTPOHHBIX (HOPMYJT U KBAHTOBBIX STYEEK.
OHepreTUYecKue AUarpaMMbl MHOTO3JICKTPOHHBIX aTOMOB.




|3. Xumuueckas CBsi3b

[Nonarne xmMmudeckoil cBs3u. KpuBhle M3MEHEHHS PHEPTUU NpH 00pa30BaHUM CBs3W. [Ipupona XUMHYECKOU
cBsa3U. KonmuecTBeHHbIE XapaKTepUCTUKU CBSI3U. THII CBA3U. BaneHTHBIE U MEXMOJIEKYISIPHBIE CBSI3H.

KoBasnenTHas cBsi3b. /[Ba MeTona 0OBSICHEHNS! KOBAJICHTHOM CBsI3U. OCHOBHBIE MOJIOKEHHSI METO/1a BaJEHTHBIX
ceszeit (BC). [MonsiprocTs cBsizu. HenomnsipHble ¥ NOJIApHBIE MOJICKYJIbL. JIUMOIBHBI MOMEHT U XapaKTEPUCTUKU CTEIICHH
MOJISIPHOCTH CBSI3M. TUMbI rUOpUANM3aMi aTOMHBIX OpOUTalel, HalpaBICHHOCTh XMMUYECKON CBSI3H, T€OMETpHYEcKas
KOH(UTypanusi MOJIeKyJ. o- U n- cBsi3u. OanHapHbIe, ABOIHBIC U TPOMHbIE CBA3W. HeHacklaeMocTh CBSI3U. DHEprus
CBSA3H.

OCHOBHBIE TIONIO)KEHHS METONa MOJEKYIApHBIX opoOurtaneit (MMO). Cas3pBaromue, pa3phIXILONE U
HECBA3BIBAIONINE MOJICKYISIPHBIE OpOHTalH; O- M /- MOJEKYIApHbIe opOuTanu. CxeMbl MOJICKYISPHBIX OpOuTamen
JBYXaTOMHBIX TOMOSIICPHBIX, TE€TEPOSIICPHBIX W MHOTOATOMHBIX MoseKyd. [lopsimok cBs3u. MarHUTHBIE CBOWCTBa
Monekyi. CpaBHenne meronos BC u MMO.

Wonnas cBs3p. Kpurepnii o0pazoBanus HOHHOH cBsi3u. HeHackmaeMocTs cBs3u. Kpucrammimaeckoe cocTosiHIe
MOHHBIX coeqnHeHNH. HeHanpaBieHHOCTh CBA3M. DHEPIHS CBSI3H.

MexmonexynspHble CBA3U. BogopoaHas cBs3b.
4, Ilepuoanuecknii 3aK0H M nNepuoandeckas cucrema djiemMeHToB .. MengeineeBa
[Torcku OCHOBHI KJIACCH(DHUKAINH XUMHYECKUX 3JIEMCHTOB IO OTKPBITHS IIEPHOANICCKOTO 3aKOHA.

Tpu stama pabotsr .M. MenzneneeBa B 00JacTH CHCTEMAaTHKH XHMHYECKHX 3J1eMEHTOB. DopMynHpoBKa
nepuoandeckoro 3akoxa. CoszgaHue NEpHOANYECKON CHUCTEMBI 31€MEHTOB. Jlorndeckue BBIBOJBI M3 MEPHUOAUYECKOrO
3aKOHA U NIEPUOJUYECKON CUCTEMBI DJIEMEHTOB.

CoBpemeHHas (GopMyIMpOBKa HNEPUOAMYECKOro 3akoHAa. CTpyKTypa COBPEMEHHOH NEPUOAUYECKOH CHCTEMBI
aneMeHToB. KopoTkoneproaHslii 1 JTHHHONIEPUOIHBII BapuaHThI neproandeckoit cuctemsl. Ilepuon. I'pynmna. [lenenue
IPYIIb! HAa NOATPYNIbl. THUINYECKUE 3JIE€MEHTB], IIOJIHBIC AHAJIOTH.

|S-, p-, d-, f- smementsl. BHYTpeHHSs ¥ BTOPUYHAS TIEPUOAUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHSI OCHOBHBIX XapaKTEPUCTHK aTOMOB IO MEpHOJaM U TpynnaM. Paanycel aToMOB u
HWOHOB, PHEPrUs MOHU3ALUHU, CPOJICTBO K BJIEKTPOHY, IEKTPOOTPULIATEIBHOCTh: U3BMEHEHUS 3TUX Xa - PAKTEPUCTHUK IO
nepuojiaM Y TpyMNnaM. 3aKOHOMEPHOCTH HM3MEHEHHs] BaJIEHTHOCTH, OKHCIHMTEIHHO - BOCCTAHOBHUTEIBHBIX CBOWCTB
3JIEMEHTOB U CBOMCTB OJHOTUITHBIX COEJMHEHUM.

BasieHTHBIE 31€KTPOHBI © MHOTOO0pa3ye BaJICHTHBIX COCTOSIHUM aTOMOB S-, pP-, d-, f- asiemMenToB.
5. CTpoenne KOMILIEKCHBIX COeTMHEeHU

Koopnunanmonnas teopuss BepHepa kak mepBasi yaayHas IMOMBITKA TEOPETUYECKOTO OOBSCHEHUS CTPOSHUS
kommiekcHbIX coenuHeHni (KC). OCHOBHEIC MOJIOKEHUSI KOOPIAMHAIMOHHON TEOPUH: ICHTPATbHBIN aTOM W JIUTaHIIEL,
BHEIIHSS ¥ BHYTPEHHIS cpepa, KOOPANHAIIMOHHOE YHCIIO, AP0 KOMIUIEKCa, €ro 3apsij, IIIaBHas U M0O0YHas BAICHTHOCTH

pupona xumuueckor cBsizu B KC. CoueraHue 3JI€KTPOCTATUUYECKOIO M KOBAJIEHTHOTO B3aMMOJAEUCTBHUS
[EHTPAIFHOTO aToMa (WK HoHa) ¢ uranaamu. [loHaTue o kucmorax U ocHOBaHUsIX JIbtonca.

Poab KC B npupone (pepmenTsl, XJ10poduiLi, reMor100uH, KOMIIEKCHbIE COeIMHEHUS] MUKPO3J1eMEHTOB
B IUTAHUM pacTeHul, jJekapcrea u aabl). Ucnonab3zoBanne KC B TeXHOJI0THH, €e1bCKOM X0351HCTBe M MeIMLIMHE
(pa3nejieHUe M 0YUCTKA cMecell HeOpPraHnyecKuX coenHenii, 6opn0a ¢ XJIOPO30M pacTeHuil, IPOTUBOOIMYX0JI€eBoe
JeliCTBHE KOMILUIEKCOB IUIATHHBI M JpYyrux 3jeMeHToB). Jleryunue KC u uX posib B HEOPraHUYECKOM CHHTe3€
(TOHKME IJIEHKH, TeTEPOCTPYKTYPbHI).

|6. Hauaga XMMH4eCKOH TePMOIMHAMHKH

XuMHnYecKue npouecchl HA MUKPO - 1 MAKPOYPOBHSIX. BaskHelilIne NPU3HAKN XMMHYEeCKHUX NpeBpalleHuii.
IlonsiTHe 0 XMMHYECKHX NpeBpallleHHs] B HeOOBIYHBIX YCJOBHAX: NJIa3MOXUMHS, 3BYKO- H MeXaHOXHMMS,
KPHOXMMHUS, Ja3epHas XUMHS.

OcHOBHBIE MOHATHSI XUMHYECKOH TEPMOANHAMUKH: CHCTEMAa, NapaMeTphl COCTOSIHMSA, padoTa, JHeprus,
TemJioTa.

BuyTpenHsis JHeprusi, 1 ee M3MEHEHHe NPH XHMHYECKHX U (a30BbIX npeppamennsx. Ilepsoe Hauyano
TePMOAUHAMUKH. JHTAJBLNNA 00pPa30BAHMs XUMHYECKUX coeaquHeHuil. CTangapTHoe cocrosinne. CTaHIapTHBIE
JHTaAIbNUN 00pa3soBaHus. Tenmnosbie 3pdexTnl XMMHUEecKHX peaknnil. Tepmoxnumuveckne pacdersbl, 0CHOBAHHBIE
Ha 3akoHe I'ecca. Tepmoxmmmuyeckne nukibl. TemnoemkocTs. TemneparypHasi 3aBHCHMOCTb TeILIOEMKOCTH H
JHTAIbNUN. YpaBHeHne Kupxroga. Jneprusi XuMu4eckoi cBs3M.

Bropoii 3aK0H TepMOAMHAMHKH. JDHTpPONUs. 3aBHCHMOCTh IHTPONUM OT Temmnepatrypbl. CTaHgapTHas
3HTponus. i3MeHeHHe SHTPONUM NPH (Pa30BBIX MEepexoaax U XMMHYeCKHX peakuusx. JHeprusi 'n66ca u sneprus
I'eapmroasna. Kpurepuii caMonpou3BobHOI0 NMPOTEKaHUS MpoleccoB. XUMHYeCKHUIl MOTEHINAJ, 3aBUCHMOCTh
XMMHMYECKOr0 MOTEHIHMAJa OT KOHUEHTPAUUM, AABJEHUS peareHTOB. YCJI0BHEe XHMHYECKOr0 pPaBHOBeCHs.
H3oTepma XUMHYECKOH peaKum.

KoHcTanTa XMMHMYeCKOro paBHOBecHsI KaK Mepa INIyOMHBI NMpoOTeKaHusi mpoueccoB. Mcmoab3oBaHue
3HAYeHMil CTAHAAPTHOH IHTANBNUM W HTPONHUHU [JISl pacyeTa KOHCTAHT PABHOBECHUS] XMMHYECKHUX PeaKIuid.
®aKTOpHI, BJAMAIONINE HA BeTHYHMHY KOHCTAHTHI paBHOBecHs. TepMoanHaMuYecKnii BbIBOJ 3AKOHA 1eiiCTBYIOIIUX
macc. Casur xumuyeckoro papaopecus. llpuanun Jle lllatense.




7.KuHeTHKA U MeXaHU3M XUMHYECKUX PeaKkiuii

CxopocTh XMMHYECKOH peaklid, ee 3aBHCHMOCTh OT HPHPOAbI U KOHIEHTPALMHM PeEareHToB,
Temneparypsl. Ilopsagok u MoJiekyassipHocTh peaknuu. KoHcTaHTa ckopocTH, ee 3aBHCHMOCTB OT
TeMIepaTyphbl. YpaBHeHHe AppeHUuyca. JHePrusi aKTUBALMHY (JelicTBUTeIbHASA U KaxKymasicsi). [lonsitue o
TeOpUH AKTHBHBIX COyAapeHMil, AKTUBHPOBAHHOM KOMILJIEKCE B TEOPHH a0COTIOTHBIX CKOPOCTeil peaknum.
MexaHM3M U KHHETHKA peakluii B TOMOTeHHBIX M rereporeHHbix cucremax. llemnsie (H.H.CemeHnoB) u
KkosedarenbHble (B.Il.Beaoycos, A.M.7KabornHckuii) peaknuu. I'oMOreHHBIN W reTeporeHHbIN KaTaau3.
AytokaTtaaun3. Kunernuyeckuii BLIBOA 3aK0Ha JeHCTBYIOIINX Macc. @opMalibHAs KHHETHKA, KHHETHYECKHUe
YpaBHeHus i oqHOCTOpOoHHUX peakuuii I u Il mopsaaka.

Hurn6outopsl u uHruoupoBanme. Oco0EHHOCTH KHHETHKH Tra30()a3HbIX, >KMAKO(PA3HBIX M
TBepaodasHbIX peakuuii. MexaHM3Mbl peakiuii ¢ ydacTHeM OPraHu4ecKuX coeJUuHEeHUI.

Xumuyeckoe paBHoBecue. OOpaTuMble W HeoOpaTuUMble XuMHYeckue peaknuu. Cocrosinue
PaBHOBecHs] M NPHHIUI  MHKPOCKONHMYecKOod oOpatumoctn peaknuu. KuHerndeckmii u
TepMOIUHAMMYECKHI MOAX0bI K ONMUCAHUI0O XMMHYECKOr0 PABHOBECHS.

KoHcTaHTa XHMHMYeCKOro paBHOBECHSI M Pa3INYHbIe CIOCO0bI ee BhIpaskeHUsl. CBSA3b KOHCTAHTHI
XMMH4YEeCKOr0 PaBHOBECHs €O CTAHJAPTHBLIM H3MeHeHHeM 3Hepruu I'm6oca. CMmeleHMe XMMHYECKOIo
paBHOBecHsl Npu n3MeHeHuH yciaoBuii. IIpunanun Jle Hlatease.

BumsiHue cpeabl HAa NPOTeKaHMe XMMHYECKHX PeaKuuii. Ocobennoctu razogasHsix,
sknaK0(a3HbIX, TBepAo(a3HbIX peakuuii. Poib 3HTANbNMHHOT0 M SHTPONUITHOIO (PAKTOPOB B onpeaeieHUN
HANPaBJIEHHUs MpoLecca.

8. PacTBOpbI

PacTBopsb! :kuakue (BoAHbIe U HEBOJHbIE), TBepable M razoodpasnHnie. Cnocodbl BbIPpaKEHU
KOHLIEHTPALIMU PACTBOPOB: MAacCCOBasi 10JIsI, MOJISIPHOCTh, HOPMAJIbHOCTH, MOJISIJIBHOCTb, MOJISIPHAS T0JISL.
ByinsiHue Ha PacTBOPUMOCTH YHEPTHH CTPYKTYPhI KPUCTAIINYECKOTO Bel[eCTBA M IHEPTHHU COTbBATAIHH.
PacTBOpBl HACBILIEHHBbIC, HEHACHIIIEHHbIe W, KOHUEHTPHMPOBAHHbIE M pa3daBieHHbIe. 3aBHCHMOCTD)
PACTBOPHMOCTH OT TeMIepaTyphl. PacTBophI HaeabHbIE U peajbHbIE.

PacTBop Kak a3za nepemeHHOro cocrapa. [lonsitue o ¢pa3oBbIX ITMArpaMMax, KOMIIOHEHTAX, (pa3ax,
cTeneHsx ceodoanbl. IIpaBuiio a3 'n66ca. @a3oBble TUATPAMMBbI O/THOKOMIIOHEHTHBIX CHCTeM Ha IpUMepe
nuarpaMmbl cocTossHUI BoAabl. OcHOBHbIe THIBI (a30BBIX JUArPaMM [BYXKOMIIOHEHTHBIX CHCTEM:

CHCTEMBI C HEOTPAHMYEHHOI PACTBOPHMOCTHIO, IBTEKTHYECKHE CHCTEMBI, CHCTEMBI,
BKJIIOYAKOIINE KOHTPYIHTHO M HHTOHTPYIHTHO IUVIABSIIIMECS] XUMHYECKUe coeAnHeHHs. Tpuanryasmus
CJI0JKHBIX CHCTEM.

IMonsiTHE 0 KOJJIONIHBIX PACTBOPAX.

KonnuraruBHble cBOCTBA PACTBOPOB He JIEKTPOJMTOB M 3JIEKTPOJUTOB. JlaBjieHue mnapa
OMHApHBIX pacTBOpoB. 3akoHbl Paynas. Kpuockonuss u 30yaiMockonMsi Kak MeTOAbl oOmpeesieHust
MOJISIPHBIX Macc. OcMOoC M 0CMOTHYECKOe 1aBIeHHe B HEOPTaHMYeCKUX H OMO0JIOrHYeCKUX cucTeMaX. 3aKOHbI
Payusi u Baut I'odda 111 pacTBOPOB He 3J1EKTPOJINTOB U 3J1eKTPOIUTOB. M30TOHNYecKHii KO3 PUIIUEHT.

IIpounecc 3amep3aHusi BOABI M BOAHBIX pacTBOpPoB. Kpmormapar u KpHoruapatHas TOYKa.
BoiBeTpuBaHUe KPUCTANIOTHAPATOB coJieil. PacniibiBaHue 00e3BOKEHHBIX c0JIeil BO BJIa:KHOI aTMocdepe.

AuiekTpoauTndeckas nuccounanus (C.Appenuyc). CuibHbIe U cj1a0ble J1eKTPoJuTbl. CTeneHb u
KOHCTaHTa Auccounanuu. Dakropbl, BIUAOIIME HAa CTeleHb JJIeKTPOJIUTHYECKOH JMCCOUALUM.
Kaxymasicst creneHb IMCCOUMALMU CHJIBHBIX 3J1eKTPOJUTOB. {uccounanus cjadbIx 3J1eKTPOJIUTOB. 3aKOH|
pa3Beaenusi OcTBajbjaa.

Bona kak BaxHeimmii pacrsopuresb. Koncranta aucconuanumn Boabl. MoHHOE nmpomnssenenne
BOJbI. Bomopoansblii noka3areib.

I'maposms u coubBoam3 coJieil. KoHcTanTa paBHOBecHss peaknum ruapomsa. Dakropsl,
BJIUSIIOIINE HA PABHOBECHE PeaKI Uil THAPOJIN3a.

IIpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPHUMBIX CHJBHBIX JJ€KTPOJIUTOB. YCJIOBHS
ocaKIeHUs] U PACTBOPEHHUS 0CA/IKOB.

OcHoOBHbIE MOJIOKEHUS NPOToaNTHYecKol Teopuu bpencrena-Jloypu. ConpsizkeHHbIe KHCJIOTHI 1
ocHoBaHHs. KoHCTaHTa NPOTOJIMTHYECKOr0 PABHOBECHS KAK XaPAKTEPUCTHKA CHIIbI KMCJIOTHI U OCHOBAHHUS.

9. DJIeKTPOXMMHUYECKHE CBOHCTBA PACTBOPOB

ConpsizkeHHbIE  OKHCJIHMTEIbHO-BOCCTAHOBHTENbHBbIe  mapbl.  Ilonstme o  aBoifHOM
DIEKTPHUYECKOM CJioe. DJIeKTPOJbl, rajibBAHNYECKAsl sideiiKka. DJIeKTPOAHBIH moTeHnuan. CTaHAaAPTHBIH
DIEKTPOAHBIH moTeHnuan. Psx  Hanpsokennii.  OmnpegeneHue HanpaBJeHMST  OKHCJIHMTEIbHO
BOCCTAHOBHUTEIbHBIX peakuunii. YpasHenne Hepucra. JImarpammsel Jlatumepa. IlonaTtue o amarpammax
OKHCJIUTEJIBHBIX COCTOSIHHMIl (IMarpamMMbl «BOJIbT-D)KBHBAJICHT - CTelNleHb OKHCJICHHS»). 3aBHCHMOCTD)
DIeKTpoAHOro morennuana or pH cpeabl. DaeKTponn3, 31eKTPOXHMHUYECKHEe MCTOYHHKH JHEpPruH,
KOPPO3Hs KaK 3JeKTPOXUMHUYECKHIi mpouecc.

Oopa3oBare/ibHbIEe TEXHOJIOTHHU




[Ipy MOATOTOBKE CIIENHAINCTOB-XUMHKOB HCIIOIB3YIOTCS CIIEAYIOIINE OCHOBHBIE ()OPMBI IIPOBECHUS yUEOHBIX
3aHATHM:

- MHTEPAKTHBHBIE JICKIINH;

- JICKITUH TIpeCcC-KOH(EPEHITNH;

- TPEHUHTH ¥ CEMUHAPHI TIPO Pa3BUTHIO MPO(ECCHOHATBFHBIX HABBIKOB;

- TPYIIIOBBIE, HAYYHBIC TUCKYCCHH, 1e0aThI

6. |Mcmoab3yemble pecypchl HHGOPMAIHMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH «Internet; nngopMaunoHHbIE
TEeXHOJIOTMH, IPOrPAMMHbIE CPeICcTBA U MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

HNnpopmannonHoe odecneyeHmne
0a3bl JAHHBIX, HHPOPMALHNOHHO-CIIPABOYHbIE H TIOMCKOBBIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucj iibhv9a. xn-plai/
http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hay4nast snekrponHast 6ubinoTeka
http://elibrary.ru/default.asp Poccuiickas HannoHanpHast GHOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudaexrponnas 6ubdMoTeKa PocCHIiCKOM TOCYqapCTBEHHOM
OoubnoTeKkn

7. |®opMBbI TEeKYIIero KOHTPOJs

CO6CC€,I[OB8.HI/IC, TECTOBBIN KOHTPOJIb, KOHTPOJbHBIC pa6OTBI, KOJUIOKBUYMBI

8. |®Popma npoMeKYTOYHOr0 KOHTPOJIS

DK3aMCH

Pa3zpaborumk: K.n.H., npodeccop kapeapol xumuu Cajnamon A.M.
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