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Hean u 3aAa4M AMCIIUITAMHBI: P
" Ileab: n0queﬂme CTYACHTaMI OCHOB TEOPETHYECKUX 3HAHWIT 110 KAIOUEBBIM paJAEAdM oﬁmeu

3apaum:
1. TOKA3aTh MECTO XUMMUH B CHCTEME eCTECTREHHbIX HavK, -
2.. AQTh TIPEACTABAEHNE O CBOICTBAX PAEMEHTOB U UX COEAMHEHMI Ha OCHOBe [ iepmoAmqeucoro
. 3aKoHa A.J. MenaeaeeBa ¢ MCIIOAB30BAHNEM COBPEMEHHBIX AOCTIKEHMIT B 06AaCTH c:poennﬂ
BelleCcTBA, TEPMOAMHAMUKY, XUMUUYECKOI KMHETHKI, TEOPHI PACTBOPOB, SIAEKTPOXIUMIUIA. -._.3;
3. AaTh TIPEACTABAEHME O COBPEMEHHOM COCTOSTHMM M MY TAX PasBUTHS XVMMUH. ' i

TpeGopaiiusi K yPOBHIO OCBOCHUSI COAEPKAHVS AUCHMIIAMHBL. S e
Ipuobpemertue cmyoenmamu 3uanuil no cAe0yIOUUM K1104e8bIM 801POCAM: MR e
®  CTPOEHJE aTOMOB 1 MOAEKYA; : it
. OCHOBHBIC KBAHTOBOMCXAHNUCCKNE IPEACTaBACHIS 06 06pasosatmy XUMUUCCKIX cBsi3eit;
.. 'OCHOBHBIE KAACCHI HEOPTAHITIECKIX BEIIECTE;

®  OCHOBBI XMMIYECKOI TEPMOAMHAMUKH;

®  OCHOBbI XIMIYECKOIA KUHETHUKI; ] L
®  PAacTBOPbI HEIACKTPOANTOB M IAEKTPOANTOB, . ‘ - Y
®  OCHOBBI SACKTPOXMMMUM U €€ NCITOAB30BAHNUE B HCOPIrAHNYECKOIH XiMuu; -

®  AUCIIEPCHBIE CHCTEMEI;

® ' [OAUMEPBI U OAUTOMEPHI; _ ‘

® ' OCHOBBLI KAUECTBEHHOI'O M KOAMYECTBEHHOI'O aHAAN3A,; ' .. g T
IpuoGpemenue cmydenmamu cAeO0YIouwux yMeHUll U HAGbIKOG: '

® yMeHUE MCMOAB30BaTh YUeOHYI0 M BCIIOMOTATEABHYK) AMTEPATYPY, a TakkKe AeKHMOHHh"
MaTtepuaA Mo XUMHU;

. }’MeHIer ITPOM3BOAWTD PACUCTRI I10 (POPMYAAM M YPABHEHMSAM, MCITOAB3YSI 3aKOHbI XMMMH.

O6BeM AUCUMIIAMHBI ¥ BUABI Y4e6HOI paboTsI:

Ce]\LeCTpLI
Bua yuednoii paboTsl Bceero vacos 3
(D61mast TPYAOEMKOCTh AMCIAMAMHbI : v 72 . 72
f . \Y AMTOPHBIC 3aHITUSE 36 . 36
\eKI : . | 36 | 36
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E4.1.1. Pa3zoeavt dzgcz;mmuuu U 6UObL 3aHAMUIL:

[ __Pasaca ancumnanub T —— INpakTiueckie | CaMoOCTOSITEABHAs ‘| -
/o |- 2 ceMecTp 3aHATHS pabora
OCHOBHBIE TTOHSTHS XML 2 : g o sl
CTpoeHiie aTOMOB 1 MEPUOAMIECKas CHCTEMA '
naeMmenTon A.M.Menaeaeena. Peakiionnas 4 4

CII0¢OOHOCTL BEUIECTB

| Xumiraeckas CBS3b
XMMNUECKas TEPMOAMHAMIIKA. DHEPreTiKa
XMMMYECKHX MPOIECCOR

- XuMnyetkag KMHETUKa .
XuMuueckoe 1 (hazoBoe paBHOBeCHE
PacTBOpHI

- DAe KTPOXMMHWYECCKHNE-CUMCTEMBI

Kamnmampm N KaTAANTHYECKHME CUCTCMbI

A:MCIIGDCHI::[B'CD{CTEMH

TTOAMMEPEI I OAUTOMEPLI
XuMunueckas LmeHTHcpm\auuﬂ
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2.  Codepucanue pazdenoe oucyuniumol: : !
1. Ocnosnvie nowamus xumuu. IIpeamer xumii. OCHOBHbIC 3aKOHBI: COXPAHEHNS SHEPIIL,
:()XdeeHH}I MAcChl, MOCTOSIHCTBA COCTABA, KPATHBIX OTHOIIEHMIi, OOBEMHBIX OTHOIIEHU, Tra3oBble
ABOIaApo. OTHOCUTEABHBIC ATOMHAsE U MOACKYAspHasi maccbl. KOAMUECTBO BeleCTBa. 3KI3MBBAG}H
aKOH IKBUBAAEHTOB. MOAsIpHast Macca.

4.2.2. Cmpoeuue amomoe u nepuoduyeckas cucmema emenmos A.J.Menoeneesa. Peaxuuanuda
oco6Hocmb eewyecme. KBaHTOBbIE UNCAQ, NX GU3NUECKUIT CMBICA, ATOMHBIE OPOUTAAN ( - S, -p, - d, = f
opouraan). - TIpMHUUTIBL 3aIIOAHCHMST ATOMHBIX OpOMTAaACii: MPUHLINI HaMMEHbLICH dHeprui, 3a11pq31-';'_'
TTayAu, npaBuA0 XYHAQ, npasyiaa KaeukoBckoro. EMKOCTL SHEPreTHYecKux ypOBHeil 1 TOAYPOBHEI]. |
DAekTpoHHBIE (HOPMYABl aTOoMOB. KoandecTBerHBlE XapaKTePUCTMKM OCHOBHBIX CBOICTB aTOMOB:

| ATOMHbIE DAAMYCRl, 3HEPrusi CPOACTBA K 9JAEKTPOHY, DHeprus noHuzarmn.  OTHOCUTEABHAS |
| DACKTPOOTPULIATEALHOCTD DACMEHTOR. Crpoenue siapa aroma. - ' L] T
[lepuoAnyeckas CUCTEMa KaK eCTECTBEHHAS CHCTeMa XUMUUECKUX SAMEHTOB. T1epHOALI, TPYIITIBI
NOArpyImsl. [IeproANyeckuii 3aK0H ¥ MEPUOAMYECKAs CHCTeMa B CBETE TEOPHH CTPOEHHSI aTOMOB.
OBpeMEHHas1 POPMYAUPOBKA MEPUOANYECKOTO 3aKOHA. TTePUOANYHOCTh U3MEHEHNSI CBOIICTB 9ACMEHTOB
DAANMYCOB aTOMOB, SHEPIUMM MOHM3AUMN U CPOACTBA K DAEKTPOHY, DACKTPOOTPULATCABHOCTH) KaK
ACACTBHE TIEPUOANYECKOTrO M3MEHEHNsI SA€KTPOHHBIX K0H¢)Mrypaum1 aTOMOB. BAemeHm -, -p, - d, -

cemeiicTB.

4.2.3. Xumuueckan ceazv. OCHOBHbIE TUIILI XUMIJYECKON CBs3M: MOHHAS, KOBAACHTHAs (HOAH{)HEI.H "
HEMOASPHAsT), METAAANYECKasd, BOAOPOAHAS. OCHOBHbIE MTAPAMETPhl XMMIUECKOH CBS3M: SHEPIIsl CBSI3 '
AVMIHA CBSI3U, BAACHTHBIA yroA. B3auMOCBsI3h MEKAY IHEpruei n AAMHOI, cBs3u. MeTOoA BdAeHTHb[/;( '
Cis3eil. Apa Mexanmsma o0pa3oBaHusi KOBAAEHTHOI cBs3n: obobuienne HecnapeHHbiX DACKTPOHO!
\OHOPHO- aKknenTopHelif. CBoiiCTBA KOBAAECHTHOI CBS3M: HACHINIAEMOCTb, HAMPABAEHHOCTDb, G- U 6. -
CBSI3N. KpatHocThb cBs3u, MOPSAOK €Bsi3i. ['MOpuan3aims atoMHbIX opouTaseii Tursl mﬁpmmaunm n
,LTepeOVleTprlH MOA€KYA. KondopmarmoHHbiii aHaau3. VIOHHasi CBsi3b, MEXaHU3M ee OﬁpdSOBdHI'l}I
DHeprus MOHHON _cBs3U. DdhekTnshbiii 3apsA atoma. CreneHb OKUCACHMS. MCA{VIOACKyAﬂprIC
| (b3aMMOAETICTBIA (cmm Ban-aep-Baaanca). BoaopoaHas CBS3b. KommnaemeHTapHOCTD. [

2.4, Xumuueckan mepmoounamuxa. Juepzemuxa u HANPABIEHHOCMb XUMUMECKUX NMPOYECCO8.
CHOBHbIE TOHATHS XMMITYECKOi TepMoAMHaMuki. Ilepsoe, BTopoe, TpeThbe HauaAa TEPMOAMHAMUKIL. .
eIAOBOIT 3hdEKT XMMIUECKOii peakumi. DK30- I SHAOTEpMIYEGKIE peakit. 3akoH I'ecca, cAACTBIS
3 Hero. DHeprus Fuﬁﬁca SHTPONUS, KaK KPUTEPUM CAMOMPOU3BOABHOIO npm\eKaHm XUMUYECKUX

p OLIECCOB.
AR
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2.5. Xumuuecrkan wxunemuxa. Tlomsmie o CKOPOCTH ~ XMMIYECKOiT  peakimu. PeakiHOHHAS
CNOCOOHOCTH BENIeCTB. VICTHHHAS I CPEAHS. CROPOCTh, (GAKTOPbI, BAMSIONIME Ha CKOPOCTh PeaKimii: -
1pUPOAA - PeArMpyIOWNX  BEWECTB, MX KOHUEHTPAlWs, Temieparypa, KaTaAn3aTopel. MeTOABI
[PErYAMPOBAHNA CKOPOCTH peakumii. ITopsgaok peaxumm. MoAeKkyASPHOCTL SA€MEHTAPHOI 'peaxumm. i
3akoH AejicTByromux Macc. KoHcTaHTa CcKOpocTH peakimm, ee dusmaecknit cmpica. lonsitne 06 -
: jKTHRH bIX MOAEKYAQX M SHEPruy akTuBatn. THIbl Xumituecknx peakimii, KoaeGareabHble peakuuu, -

4.2.6. Xumuueckoe u uzoeoe pasnoeecue. XuMIUeCKoe paBHOBecHe. KoHcTaHTa XMMMUYECKOro
fasrosecys.  [puwmumn Ae  Ilateabe. CMemenne XuUMUYECKoro paBHOBECUsI NP M3MEHeHn _
OfLCHTPALIMN PearnpyIonX BCLLCCTB, AABACHIS 1 Temiieparypbl. Pa3oBoe pasuoBecie. Anarpamma. -
OCTOSIHISI BOABI. _ _ - 7
.2.7. Pdcmeopul. VICTUHHBIE pPacTBOPBL. KoHuenTpamis  pacTBOpoB, crmocoGbl €€  BbIPAKEHIS:
I NPOLieHTHAs, MOASIPHAsi M HOPMAAbHas KOHILeHTpalms, TepMoAuHamuka mporecca pac'ysopeﬁ'v}?a.
Mexannsm porecca pacTBOpeHis. PaCcTBOPMMOCTE TBEPABIX BCLIECTB, KUAKOCTCH M razos B 1;(?;:
(SPUBBIE  pAacTBOPUMOCTH.  KoaAmratiiBHble —GBOMiCTBa  pacTBOPOB  HE3AEKTPOAMTOB. PacTno bl
%é(/{el{ipmmoa CuapHpie 1 Caabble  3AeKTpoANTBL  Teopis IAEKTPOAUTUYECKOI AI-Iccoumam;'jii'-'_ 3
Appetinyca. -CTeneHb M KOHCTAaHTA MOHM3AIMM. 3aKOH pasbaBaeHns OctBasbaa. Teopus cn_ALHbiik._{-i_
ACKTPOANTOB AcOasi — XIOKKCAS. - AKTUBHOCTb, KOIGOUUMEHT aKTMBHOCTH, 'MOHHAsI CHAA PacTBOPA. ;
‘DAEKTPOHHOE CTPOEHME. MOAEKYA: BOABI. ACCOIMALIMSI MOAEKYA BOABL DU3MYECKVe U XUMUUECKHe
CBOJICTBAa BOABI. QAeKTpOAriququKaﬂ MOHI3AINl BOABL. VIOHHOE IPONM3BEAEHME BOABL. BOAOPOAHBIL
| MoKasateAb. ['MADOAUM3 coAell B BOAHBIX pacTBopax. MexaHusm ruapoansa. CTereHb J KOHCTaHTA
: [i 1ApoAnsa.  bygepubie  pacTBopbl.  MaAopacTBOPUMBIC  CHABHBIE DACKTPOAUTBI.  [Ipousseaenne”
" lfacTBopumocTi.
2.8, Dnexmpoxumuueckue  cucmemvl. THIIN  OKICAUTEABHO-BOCCTAHOBHTEABHBIX peaximii,
KUCAMTEAN 1 BOccTaHoBiTeAn. OcobeHHocTH npotekanns OBP B pactsopax. IlpaBuaa cocrasaeHus
PABHCHUA  OKMCAMTEABHO-BOCCTAHOBUTEAHbIX peakuuit:  METOAbl  DAEKTPOHHOIo Gasanca U
[0AypeaKiuil. B3anMOAEHCTBIE METaAAOB C BOAOH, KHUCAOTAMM M INEAOYAMH KaK OKMCAMTEALHO-
OCCTaHOBUTEABHBII IPOLIECC. ; Giidih &
[TPOBOAHMKYM MEPBOro i BTOPOro poAa. Tumbl 3AEKTPOXUMUUECKUX CHCTEM (Xummyeckitii
ICTOYHIK TOKA, YAEKTPOAM3EP). BOSHUKHOBEHME CKauka MOTCHLMAAA Ha FPaHMLIC MCTAAA — PacTBOP.
ACKTPOAHBIF roTeHIMas. Kaaceudukaiyii o6paTuMbix 3AeKTPOAOB. DAC. VpasreHue Hepi{'c'TE[. £

akoHsl dapases. DACKTPOAHAS MOASPU3AIUIS, Oaektpoans.  Tlporeccsl, mnporexaromme = Tpn -
ACKTPOAM3E. DAEKTPOXUMUYECKAS! KOPPO3USI METAAAOR. ' ) ga el
.2.9. Kamanusamopvt u xamaiumuueckue cucmemvr. O6uiyc ceacHns 0 xaraanse. CyuHOCTH

| KaTaAUTIMECKOTO AeHCTBISA. CrelMUIHOCT, KaTaAl3a, aKTHBHOCTb M CEASKTHBHOCTb KaTaAH3aTOPOB.
[Ipomotyposanme « 1 MHTMOMpOBaHME — KATAAUTHUECKMX MPOLECCOB. OCOBEHHOCTH KMHETHKH -

.EkaTaAuTuueCwa PeaKimii (MeXaHU3Mbl KaTaAUTMUECKUX peaKIluii, CKOPOCTh  peakiuit). I‘omoreHHblﬁ_ :
! I'Haraans. leteporenHblil KaTaAns.

4.2.10. Aucnepcuovte cucmiemot. TIOHSTHE O KOAAOMAHBIX CHCTEMAX. Kaaccudukanms AncnepeHpix -
crem. KoAnuecTBeHHBIE XapakTepucTikm Auciiepchoii dasel. "TIOAyUeHNE M CBOICTBA KOAAOMANBIX
quereM. Aacop6ums. OcHoBHbIe MoHATHA. CBOiicTBa AVICTIEPCHBIX CHCTeM. BUABI AUCHIEPCHBIX CHCTEM.
4.2.11. Illoaumepot u onuzomepyl. 1IOHATHE O MOAMMEPAX M OAMIOMEpAX. Kaacenmkarms. Crioco6el

OAyueHiisi. XuMuueckoe cTpoeHne u MPOCTPAHCTBEHHasi popMa MakpoMoAekyA. Tumbl cBsseit ‘B
1oalimepax. Cpoiictsa pactsopos BMC. e

: b
2.12. Xumuueckan udenmupuxayus. OCHOBHI KAYECTBEHHOrO M  KOAMUECTBEHHOMO aHaAM3a.
Dusuuecknii, Puznko-XMMNUECKUi 1 XUMUYECKNil AHAAMS. ANAAMTHYCCKII ‘CUTIHAA. ITpeamer u 3apadn
.'IétjeCTBeHHOI‘O 'aHaAM3a. MeTOABI KauyeCTBEHHOTO aHaAM3a (pusnueckme, u3MKO-XUMITYECKIE,
riMityeckiie). Makpo-, MUKpO-, TIOAYMHKPO- i Y 4oTPaMHUKPOaHaAu3. YyBCTBUTEABHOCTh 2HAAMTIIECKHX ~ »
DEAaKIMit 1 ee MOKa3aTeAn: OTKPHIBAEMBIIT MUHIMYM, NPEACAbHAsI KOHIIEHTpALUs, MUHUMAaABLHbIT 00heM.
[IpeAMET 1 METOABI KOAMYECTBEHHOIO aHAAN3A. ['pasumerpuuecknii n TUTPUMETPUYECKUIT aHAAMBEI.
|| Pusnueckne M PU3UKO-XUMUUECKME METOABI KOAMUECTBEHHOTO aHAAM3A: MOTEHIMOMETPUUECKHUIL, |
| KOHAYKTOMETpIUECKIIiA, NOASPOrpaduIecKmii, KY AOHOMETPUUECKMIA, xp'omai'orﬁaqufmecmiri,_ :
NEKTPOCKOMNYECKNE METOAbL. CYIIHOCTh METOAOB, MX UyBCTBUTEABHOCTb U 00AACT: MPUMEHEHMS.
LIMOKKM aHaAM3a: AGCOAIOFHBIC 1 OTHOCHTCABHBIC, CAyyaiiHble M CUCTEMATHUYECKHE.

+
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Y4ebHo-MeTOANYeCKOe O0ecTeueHne ANCUMIIAMHBL: |
_Peno.uem)yeumz JAumepamypa:

@)

Cpedcmsa obecneuenun oceoeHun dur:z;umuuu: - . g

" Tannka, Hukoaait AeoHyaoBud. OBLIas XiMILS: yqeﬁﬂoe nocoﬁme AAS BYBOBHJ A. FAnHKa,

OCHOBHAA Aumepamypd:

oA pea. A.M. Epmakosa.-M3a. 30-e, ucrip.-M.: MuTerpaa-Ilpecc, 2005.-727 c.
I'Annka, Hukoadit AeconnaoBud. 3aaaun u ynpaxHenus no oouieit xumnn: yueGHoe nocobue
AAst By30B/H.A: Tantika; [Toa pea. B:A. Pabunosuua; X.M. PyGunoit.-J3a. ucpcomu -M.:

Wurerpaa-ITpecc, 2002.-240 c. £

AxwmeroB, Hanap Cubratosnu. O6mias u HeopraHmueckas XuMMs: YUIeOHUK AAS BYBOB/HC
AXMETOB. -4-¢ U3A., ucnp.-M.: Beicinas mkoaa [u Ap.], 2001.-743 c. '
donoaHumenbHas aumepamypa:
Vraii, SIkoB AaekcaHAaposud. OOImas U HeopraHuyeckass XuMms: YUeOHUK AAS BV3013HSI Af\
Vraii.-4-e u3A., crepeotni.-M.: Bricinast mkoaa, 2004.-526 c.
Kapanérbsni, Muxana Xpucropepopuid, OOiias 1 HeOpraHuyeckas XuMusi: ydeOHUK AA}!
By308/M.X. Kapanerbsitu, C.V. Apaknt.-4-¢ u3A., crepeoruil.-M.: mema 2000.-588 c.: (AAH
BBICILIE HIKOABI). |
Heopranyueckast xumust. OU3MKO-XIMITUECKIe OCHOBBI HEOPTAHNMUECKOH XIMMI: B 3—x-T. :
yueOHMK  AAs By30B/ moA  pea. [FO.A.  Tpethbsikopa.-M.: Akaaemust.=(Bricuiee
npodeccnonassioe obpaszonanue). T. 1:Pusuko- -XMMUYCCKNE  OCHOBBI ucoIPrantiec_koi‘d
xumun/ MLE. Tamm, FO.A. Tpetbskos.-2004.-233 c. :
Korron, ®. CospemeHHas Heopranmyueckast Xuvus/®. Korron, Ak. YIAKUHCOH; rlep & aHFA _
C.C. YypaHosa; noa pea. K.B. Actaxopa.-M.: Mup. Y. 1: O6masi reopusi.-1969.-223, []]c
Hukoaaes, Aes AAekcanaposud. O6Lwas u HEOPrAHIYCCKas XUMISE: yuebHoe ocobue AAs
ByBOB;’AA Hukoaaes.-M.: Tlpocsernenne, 1974.-623 c. ‘

oR

KonrpoAnpyrouas nporpamMma 1o AUCUMIAMHE «XMMUSI».

MarepnasbHO-TeXHIYecKoe ofecneyeHie AUCIVIIIAMHBI:
Ayantopuslii GoHa TTTIY, Gubanorexa TTTIY,

.

MeToAmvecKue peKoMeHAAINM TI0 OPTaHU3ALMM M3YYeHUST AMCHMTIAMHBL.
Memoouueckue pexomendayuu npenodagamento:
‘Teoperuueckne 3HaHMS AQIOTCS HA AEKIMOHHBIX 3aHSTUSIX. [pakTuueckne  3ausTus He -

lipeayemorpetbl. TIpoMeskyToumbie Cpesbl 3Haimii TPOBOASTCS MOCAC U3yUECHUsS OCHOBHBIY Tem Kypca
1 i POMESKY TOUHBIH Cpe3 3HaHMUiT POBOAMTCS MACHLMEHHO (KOHTPOABHBIE PaGOTEI) 1 (MAM) TECTUPOBAHMEM.
(‘eMecTp 3aKaHUMBAETCS 3a4€TOM. B TeueHne Bcero 00yUEHMA CTYAEHTHI BBITIOAHSIOT I/IHAHBMAyaAbeIe
AQHI, pa3pabaThiBaeMbLe NPENOAABATEAEM MO BCEM U3YUaeMbIM TEMaM KypCa.

Memooduueckue yxazanus dan cmydenmos:

2.1. Hepeuens NPUMEPHBIX KOHMPOALHHIX 60NPOCOE U 3A0AHUIL 048 CAMOCIMOAMEAbHOIL paﬁomu. B 4
. AQABTOHUABI, OEPTOAAMABI. o

Ypasuenue Ditnurreiina. !
[Tpocreiimue 1 MOAEKY ASIpHBIE (GopMyALI BemecTs.

PacueTs! 110 Xxummdecknm popmysam. -

PacueTsl Mo XuMMUYECKNM peaximsiv.,

Moaean crpoenns aroma: Tomcona, Pesepdopaa, bopa. g
ATOMHBIE CHEKTPBI. . il

- Hayunoe 3HaueHine nepmMoAnMYeCcKoL O 3¢KOHa.
AMaroHaAbHas MepUOANYHOCTb.,
" VI3oToribl. PAAMOAK TMBHOCT.

n




11.  KondopmainmoHHbI aHAAUS.

| 12, MeTraaAMYECKast CBsi3h.

L 13, TenaoBoit 5GHEKT XMMIUECKIX PeaKLMii.

14, TymAB XMMIYECKMX PeQKLIMIA. i

415, Du3nyecKye CBOICTBa BOABI.

16.  Teopusi CUABHBIX YAEKTPOAUTOB.

17. . MaaopacTBopumbie CHABIIBIC DACKTPOAUTBI.

18.  3axoH Payas.

19.-  BaxHeiHnne OKMCANTEAN Y BOCCTAHOBUTECAM.

20. - DAEKTPOXMMIYECKAs KOPPO3UsI METAAAOB,

21.  AMDAEKTPUKH, HOAY IPOBOAHMKMNL.

22.  TIPOBOAHMKM TIEPBOTO U BTOPOTO POAQ. : _

23.  TloAyueHHe KOAAOMAHBIX CHCTEM. - : - =
24, TlaacT™acchl. '

25, OmmOky anaamn3a: abCOAIOTHBIC 1 OTHOCUTCABHbBIE, CAYUAHbIC M CUCTCMATUUCCKIE.

2.2. Ipumepnasa memamuxa pegpepamos: : ' b
| ~ MicTopust pa3BUTHS TPEACTABAEHUIT O CTPOEHNY aTOMA. o e
2 Draribl PA3BUTH ICPUOAMYECKOIO 3aKOHA.

5 [TeproAltIecKite CBOIIETBA aTOMOB I IOHOB AEMEHTOB.
4. AAAOTpOIIMS. .

5. ATOMHBIE CTIEKTPBI. .
5
i
8

Moaean crpoeHus aToma. : g
PaAMOakTUBHLIE SA€MEHTEL.
Tlpuposa KOBaAEHTHOI CBA3M.
9. MeKMOAEKYASIPHOE B3aUMOAEICTRIE,
10.  Arperaruble COCTOAHMS BELICCTRA.
11. Pu3NKO — XMMUIECKIE CBOITCTBA SOALL.
12.  XuMMuecKue UCTOUHMKM SAEKTPUIECKOlT SHEPIUN. o
13, KOAAOMABI M KOAAOMAHBIE CHCTEMBI. : : HER %
14, TIpOMCXOKACHNE XMMUYECKIX DACMCHTOB. '
15. "  CuHTe3 NOAMMEPOB: MOAMMEPH3ALINS 1 TOAUKOHAEHCALIMA.
16. - DMyAbCHUM, IEHBI, CYCIIEH3MIL.
17.  TIOBEpXHOCTHO — AKTUBHbBIE BEIECTRA.
- 18. Koppo3sust meraaroB 1 6opsda ¢ Heil.
19, PacmpocTpaHEHHOCTH XMMIMUECKUX SAeMEHTOB Ha 3eMAE.
20.  XuMMJecKye BOAOKHA ¥ IAACTMACCHL.

8.2.3. IMpumepnuwii nepe;;éub 80NPOCOE K 37uemy:

L. .. Artombr. MoaekyAbl. OTHOCHTEALHBIE aTOMHAs 1 MOAEKY ASIpHasl Macchl. XuMiueckuit '_
sAeMeHT. M3otomsl. Tlpocteie M caOKHBIE BemiecTBa. AAAOTPOINMS. ATOMHO-
' MOAEKY ASIDHOE yueHue. OTHOCUTEABHASI TAOTHOCTE BEIECTRA. LA
Tennosoli 5dpdexr xummueckoil peakumm. DK30 — u :)rmorepwchc:{me peaxtyy.
Tenaora obpasoBanust 1 pa3AOKEHMsS XUMIUYECKIX COEAMHEHIIT.-
3akoH ['ecca, CAEACTBISI U3 J1€r 5. Rl e
OCHOBHbIE 3aKOHBI XMMMUM: 33KOH MMOCTOSHCTBA COCTABA BEIECTBA, 3aKOH KpaTHbIX
OTHOIICHNH, 3aKOH COXPAHCHMS MACChl M YHEPIUN TIPY XUMUUCCKUX PEAKIIMSX, 3aKOH
00BEeMHBIX OTHOMEHHIA ['eif — Aroccaka, 3aKOH ABOraApoO 1 CACACTBIE U3 HETD. i
- Omeprust I'mb0ca, SHTpOMMA, KaK KPUTEPUI CAMONPOM3BOABHOTO TPOTEKAHMS
. XUMUYECKUX pedmmw . :
S XUMHUYCCKUI DKBUBAACHT. DKBMBAACHTBI DAEMEHTOB M CAOKHDIX chccm 3aK
SKBUBAACHTOB. e
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'KOAM‘IGCTBGHHHB XapakTepucTuKi OCHOBHbIX CBOIICTB aTOMOB. ATOMHbIE paAI’I}’Lbi

‘BUABI KaTaAM3d: roMO — 1 leleOl CHHBINA.

" DAEKTPOAU3 PACTIAABOB 1 BOAHBIX PACTBOPOB. 3aKOHBI dapaaesi.

HOHHTMG 0 CKOPOCTH XMMMIUECKOii peakimu. VIcTiHHAS 1 cpemﬁm CKOpPOCTb, (PaKTOPBI; -
BAMSIIONIME HA CKOPOCTH PeaKiu. 3aKOH ACHCTBYIOIINX Macc. KoncranTa CKOpOCTH
peakimu, ce PU3NUCCKMIi CMBICA; TIOPIAOK peakunn. KoaebateabHble peakumn.

EAMHMIIA KOAMUECTBA Belec Ba — MOAL. MoasipHas Macca. Yucao AnoraApP
MoasipHBIii 00beM BelecTsa B ra3000pasHoM COCTOSHMIN. : g e
[TonsiTie 00 AKTUBHBIX MOAEKYAAX M SHEPruM aKTHBAIMK. '

KBaHTOBBIE UMCAQ, UX (QU3NYECKMIT CMBICA. ATOMHBIE opﬁnTaAn (-s, -p, -d, “fi
opﬁm'raAn) TIpMBLMINBL 3AMOAHEHNMS aTOMHBIX OpOMTaAeil:” mpUHIINATI HaVINIeHbI.HEM
suepruu, sanpet I[layau, mpasuao XyHAa, npasnaa KAeukoBCKOro. E)AeKTpOHHue "
rpaduueckue GopmyAbl aTOMOB.

XuMiuyeckoe paBHoBecue. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS. HPIIHL{HI’I Ae
TTlaTeane.

)

¥

DHEPIUSl  CPOACTBA K DACKTPOHY, — DHEPIust  MOHM3ALMN. . OTHoCHTCABHAS
DAEKTPOOTPUIIATEALHOCTEL IAEMEHTOB. .

OKMCAUTEABHO — BOCCTaHOBHTeAbHBIe peakimn. CocraBaeHne OBP  MeTOAOM:
IAEKTPOHHOTO OaraHca. : Ea
Coppemennast  (pOpMyAMpPOBKa TMEPUOAMYECKOrO 3aKoHA. [ICPHOABI, - IPYIIIBI .1
HOArpyTIbl. [TepMOANYHOCTL M3MEHEHMs CBOJCTB 3A€MEHTOB (pmmy COB: aTOMo;B
SHEpPIyUy NOHM3ALNN 1 CPOACTBA K SAEKTPOHY, SAEKTPOOTPHLIATEABHOCTH). #

OCHOBHBIC THUITBI XMMUYCCKOI CBS3M: HOHNAs, KOBAACHTHAS! (IIOASPHAS 1 HEHOASIDHAS),
METaAAMYECKasl, BOAOPOAHASL. ' ) - RS
Koppo3ns MmeTaAADB.
OGpa3oBaHne XMMIUIECKOH CBA3N. OCHOBHbIE MAPaMETPhl XUMIUECKOTT CBSI3M: SHEPris
GBSI3U, AAVMHA CBSI3M, BAACHTHBIN yTOA.

DAEKTPOHHOE CTPOEHIE MOAEKYA BOABL ACCOLMALNS MOAEKYA BOABI. <I>k3mqecxwe "

_ XMMHYEeCKMe CBOJMCTBA BOABL 3A6KT[_)OAHTH‘§€CK&H MOHM3alNAa BOABL. MOHHOG

.KonuenTpanus: pactsopoB, CreocoObl €€ BbIPGKEHWUS: TPOLEHTHAS, MOASIDH

MPOU3BEACHINE BOABL. BOAOPOAHBI TOKA3aTEAD.

MeTOA BaACHTHBIX CBsA3EH. : - -
AVICITepCHBIE CHCTeMbl, MX KAaccHUKALMSL: B3BeCH (CYCIEH3MM M IMYALCUN),
KOAXAOMAHBIE CUCTEMBI, ICTUHHEIE PACTBOPBI. . o
Moanmepht 1 oanromepsl. Kaacenduxaiust. Coiictsa pactsopos BMC. e
Asa wmexanu3Ma ofpasoBanus KOBaACHTHONM csi3u:  oboduienne Hécuapcm'u'six
SAEKTPOHOB ¥ AOHOPDHO — akienTopHblii. CBoiicTBa KOBaA€HTHOI CBHBI/I _\
HACBIIAEMOCTh, HAMPABAEHHOCTb, 0 — VI T — CBSI3H. KpaTHOCTL CBS3M, TIOPAAOK CBS[BM;

HOPMaAbHasi, MOASIAbHAS. PaciBOPUMOCTb TBEPABIX BELIECTB, KUAKGCTEH, rasoB B -
BOAE. _ . g
T'uOpuAN3aLS AaTOMHBIX OpOHTAAEIH. : i
CrolicTBa HEIAEKTPOAUTOB. 5
MeKMOACKY ASIPHBIC B3anMOACHCTBUS (CuAbl Ban-acp-Baaabca). KoMmnaemenr apﬂoc'la
CBoiicTBa  3AEKTPOAMTCZ.  MaaopacTBopuMble  3AeKTpoAuThl  [IpomspeacHue.

- pacTBOPMMOCTI.

"HEAOCTATKH. ' :

CreneHb ' KOHCTaHTAa AMCCOIMALIN IAEKTPOAUTOB. CHABHBIE 1 CAdGble SACKTPOAMTEL -
AKTUBHOCTb, KOADOULMEHT AKTUBHOCTH, NOHHAA CHAQ PACTBOPA..

I'MApOAN3 COACiT B BOAHBIX PACTBOpAX.
OCHOBHBIE TIOHATUS XNUMMYECKOIT TEDMOAMHAMUKIL CHCTeMa (3aKphITas, OTKpbiTaH,
U30AMPOBaHHas), (asa, TenAora, padora. IlepBblii 3aKOH TEPMOAMHAMUKH.
Mexannsm npouecca pacrsopenus. TepmoAnnammka npotecca pacnsopcnm,
laAbBaHMUYECKUIT DAEMEHT. DACKTPOAHLIT noTeHIaA. DAC. YpasueHue HepﬁCTa. i :
Moaean ctpoeHmsi atoma TomcoHa, Pesepdopaa, bopa, ux AOCTOI‘IHCTB_& :




36. B3anMOA€IiCTBIE METAAAOB C BOAOI, KMCAOTAMM U IIEAOYAMU KaK OKMCAMTEABHO —
BOCCTAHOBUTEABHBIIT TPOVECC. . '
37. ToAyuenue MoOAUMEpOB. Peakimu 1oANMepu3anm 1 NoAMKOHACHCALINN. 1
11438, da3oBoe paBHOBeCHe. AMarpamMma COCTOSIHUS BOABL '
139, - CrietipuUHOCT M CEACKTMBHOCTb KaTaAn3a. VIHrMOUTOpBI, 'HpOMO’f‘Opr. :
40. MEeTOABI MOAYUEHUSI KOAAOUAHBIX CUCTEM. AACOPOILMSI. . kAR
41. . [Ipeamer n 3apaum  KaueCTBEHHOIO aHaAu3a. MeToABI KauecTBeHHOrO - aliaz\msa
" (dpusmueckue, GUNKO — XUMITIECKHE, XUMIYECKHE). AHAAUTHYECKII] CHTHAA. .;‘-.;
42. " .KoAnueCTBEHHbIIT aHAAU3. RAaCCH(bMKaum METOAOB KOAMYECTBEHHOIO dHAAM3A. |
43, " T'paBMMETPUUECKNii, THTPUMETPUUECKUIT METOABI KOAUYECTBEHHOTO aHAAN3A.
1 44, [ToTeHUMOMETPUYECKNIT METOA aHAAN3A. ' S
T Xpomarorpaduueckuii METOA aHAAU3A. '
46. KOHAYKTOMETPHUECKNMIT METOA aHAAM3A.
47. TMoasiporpaduueckuii METUA aHaAnsa. |
48. - KyAoHOMETPUYECKIMIT METOA aHAAM3A. |
49. - CIIeKTPOCKOIIMYECKIE METOABI aHAAM3A.
50. YyBCTBUTEABHOCTh aHAAMTUUYECKMX peakiMii M ee II0Ka3aTeAl: OFKPbIBAEMBIH -
' MUHUMYM, TTPEACABHASI KOHUEHTPAINs, MUHUMEALHBIIT 00BEM. ' ' T

i118.2.4. Hpu.nepuuu nepeuens 3a0au K 3auemv:

i - BuiuncAnTh MOACKYASIPHYIO Maccy OeH30Aa, 3Hast, 4To Macca 600 MA €ro napos- [[pn 87°C n
AaaBaeHuu 83,2 klla pasna 1,30 1. et 5
2. Borumcamth Mmaccy 33,6 M’ (Hy.) Merana CHy u OHpeAeAMTb YHCAO ‘VIOABK)FA er _‘._ '
: COAepIKalnXCsl B 3TOM 00beMe. - T
3. B 180 r 15 % pacrBopa r'mApOKCHAA HATPUS pacTBOpuAM emie 20 r weAoun. Kaxow CT Ad -
MAccoBasi AOASL IIEAOUN B TIOAYUEHHOM PaCTBOpe? y o
4. . CKOABKO MOAEKYA KVICAOpOAa oOpasyercss mipu pasaokeHy 180 © BOABL 3AeKTthIeCKHM
TOKOM? Kakoii 00beM MOAYUYMTCS py 9TOM (H.y.)? _
5. ©  Tlpu 25°%C u aasaennu 99,3 kITa HEKOTOPOE KOAMYECTBO ra3a 3aHnMaer oobem 152 ma. Haitry,
- KaKkoii 00BeM 3aiiMeT 3T0 ke KoAndecTso rasa mpu 0°C i aasaermu 101,33 kITa. St
6. HammcaTh 5AEKTPOHHO — TrpadMueckvio CTPYKTYpy aToMa IIOA HOMEpOM 55 1 yKasaTh
' KBaHTOBBIE UMCAA BAAEHTHBIX 2AEKTPOHOB, 2\ B
7. Hamucarb 9AEKTPOHHO — rpadMuecKyio CTPYKTYpPy .aroMa II0A HOMEPOM 52 u yKazarhb
_ KBAHTOBBIE UMCAA BAACHTHBIX 2AEKTPOHOB. jUaRE:
8. HammicaTh '3AEKTPOHHO — IpadMUECKy0 CTPYKTYpy aToMa IOA HOMepPoM 25 M yKa3aTh
- KBAHTOBBIE UMCAA BAACHTHBIX JAEKTPDOHOB, ' Hi )
0. .Hamcarb 2AeKTPOHHO -~ rpaMuecKyio CTPYKTypy aroMa IOA HOMepoMm 62" u ykasare -
, KBAaHTOBLIE UMCAA BAAEHTHBLIX SAEKTPOHOB. RO Lk
- 10.  OO6wsicuuts ¢ mo3uuym Metoaa BC obpasoBarne Moaekya SiFi, CFe*. | [l s 7
1. OGbscHuTs ¢ nosuimie metoaa BC o6pasopanne moaekya CFy, SiFe?. :
12.  3anucars BHIPQKCHUEC 3aKOHA ACHCTBYUS MACC AASI PCaKLIMii:

a. 2NO) + CLa@ « 2NOCI . T R
b. CaCGCs ¢ CaOgy + CO2¢p ' i
13.  TemmneparypHblii KO3Q@UIMEHT CKOPOCTM peakinu paseH 2,8. BO CKOAbKO Bo3paCTeT
" cKopoCTh peaKLm 1Py HoBbIeHnn Temiieparypsi ot 20 A0 75°C.
14, " Boruncants 3Hauennst AHY, AS’, AG® aast peakiym pu 298 K: " '
: ‘ " 4HCI» + Oz = 2CLn + H20p
15.  Bsruncants 3HaueHne AG® aast peakipu npu 2500 K: ‘ TR
' 4HCl ) + 0209 = 2CLa v + H200m s . ' 4
BosmoikeH an nporecc? e
16. C NOMOIIBIO METOAA JAEKTPOHHOTO GaraHca pPacCTaBUTL KOIPPUUMEHTHI B ypaBHeHHI‘I
peammw

H3P04 + HIl = H3P03 g 12 -+ Hzo
17.  3aKOHUYMTL YpaBHEHME PEeaKLVIN:




27.

Mn(OH). + Cl. + KOH = MnOg + . : e o ]
© YKazath BOCCT&HOBMTeAb 1 OKUCAUTEAD %
Harnmcars YPaBHEHIS JACKTPOAN3A 1 PACIIAABA COAN NacCl.
BBIUMCAUTD MOASPHYIO, SKBUBAACHTHYIO M MOASABHYIO KOHI.IeHTpaI_UﬂrI 15 % paCTBopa i
CEepPHOIT KMCAOTBI, TAOTHOCTBIO 1,105 1/MA.
TemnepaTypa KuneHusi BOAHOTO pactBopa caxaposbl (C12H2:011) pasua 101,04°C. BHI{MCAMTB
_ MOASIABHYI0 KOHLEHTPALUIO 1 MaLCOBYIO AOAIO CaXapo3bl B PacTBOPE.
" Haifru pH 0,1 M pactsopa CHsCOOH, ecAn cTeleHb HOHM3AIm KUCAOTH! 1,3 %. . sk
"BBIUMCANTE MOHHYIO CHAY ¥ aKTMBHOCTH JMOHOB MarHus B DacTBOPE, co,f_\ep}xame\a 0 )1
MoAb/A Mg(NO3) u 0,01 moas/a MgCla. .
Pagrsopivocts coan Pblz ipn komuarmoi remiieparype pasHa 6,5-10* MoAb/A. Haiitu fIP
KaK HEOOXOAMMO 13MeHNTs T, P, C, uro6nl PaBHOBECHE CMECTHAOCH BIIPaBO AAS PeaKIIL:
How + Lo =2HTp AH"> 0? -
Kakoii 0o0beM BOAOpoAa noTpedyercst AAsl B3aUMOAENCTBUS C Fe:0s maccoil 640 }Cl,”, 3
coacpxaiuem 25 % npumeceii? Kakoe KoAM4eCTBO BOABI IPK HTOM 00pasyercs? b
Yemy paBHO ocmoTHueckoe AaBaenme mpu 17°C pactsopa, coaepxkamero 11,1 r xz\opMAa'-
- Kaapims B 200 MA pacTBOPa, €CAM KaKyIIasiCsl CTETIEHb AMCCOLIMALIAN COAM paBHa[O 15. i
BeIUMCANTE KOHCTaHTY TuApoansa (Propuaa Kaams, Oﬂpe,AeAMTb CTeNeHb THAPOAM3A. 10
coan B 0,01 M pacrtBope u pH pacrBopa.




| 1por.pa\aMy COCTABMAA:

TporpaMma COCTaBA€Ha B COOTBETCTBII C TOCYAAPCTBEHHBIM 0OPA30BAaTEABHBIM CTAHAAPTOM Bmcmerb
tnpoq:ueccm)HaAbHoro obpaszosanust no  cnetmasbHocti - 030600 (050502. 65) «Texaozxorma n

IpCAF[pH Hmmarez\ bCTBO» ) _ _ I

]

Tapuiuii NpenoAaBaTeAb Kaq)eApr Heopraumuechoit xumun TETTY Wl AL’.CMHEHKO O.C-. v

Iporpavl\/{a yqeﬁﬂou AMC].[HI‘IAMHLI VTBEP/KAEHA Ha 3aCEAAHUU Ka(DE,A,pr Heopraﬂnqecxom XUMMHA .
:po*romn Ne 1 oT 29.05. 4oef  TOAQ. -

3aB. ‘Kar])c;xpoﬁ HCOPIraHMYECKON XIMIK QM..—-‘ KOBaAeBa B v 5

.:Iporpamma yqeﬁuou AVICUMITAVHBI o,mﬁpena. METOAMYECKOI  KoMICCHeit 6HOAOFO xmumquKo'
aKyAhTeTa TTTLY nporokoA Ne * 7 0T /4. @9 1e0}  TOAQ.

TpeAceAaTeAb METOAMUECKOT KOMUGCHH OMOAOTO-XUMHUECKOTO (haKyAbTeTa L “Tllabanosa VLA.

CATrAZCOBaHO;

Aekan BX® — Munnu A.C. |




Jlner sBuecenns nimenennii

JlonosHeHus 1 M3MEHEHHSs! B NPOrpaMmy y4eOHO#H AMCIMITIMHEL « XUMHS

Ha 2009 — 2010 yuebOHblii roa

B nporpamme yueOHOM AUCUUIIIMHBI JONOTHEHUH H H3MEHEHHIT HET.
[Tporpamma yTBepIKA€HA Ha 3aceflaHui KadeaAphbl HEOPraHHUECKOH XUMHUH,

npotokonn Ne /o1 4k.04. LoeS roja.

3aBenyrommii kadeapoit M = C.B. Kosanena
Jlner BHecenust H3MEHEHUIT

JlononHeHHs U U3MEHEHHS B IPOrpaMmy y4eOHOH AHCHHIUTHHBI « XUMHSI»

Ha 2010 — 2011 yuebHbIit ron

B nporpamme yyeOHOH AMCUMNIMHE] JOTIOIHEHHH W H3MEHEHHIT HET.
[Iporpamma yTBepikaeHa Ha 3aceaHnl Kadeapsl HEOPraHUUECKOH XHMHH,

nporokoa Ne 4 ot _30.0& oo roja.

3asenytouwmii kadeapoit M’"‘ C.B. Kosasiesa
Jler BHeceHus: H3MEHEHMIT

}_-[OIIO."[HEHI'[FI W U3MCHCHHS B NPOrpaMmy }_"—[t‘.ﬁHOf-i JIMCHMTTIIMHBL « XHMHS»

Ha 2011 - 2012 y4eOublii roa

B nporpamme y4uebHOM AMCHUIIIMHBL AOMOIHEHHH ¥ H3MEHEHHH HeT.
[lporpamma yTeepikaena na 3aceiaHiu kadeapbl HEOPraHHYECKOH XHMMH,

nporokoni Ne {4 o1 30.08. Lo roja.

3apenyrouuii kadeapoii @M C.B. KoBanera



