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LleAM 1 3aA@9M AMCLMIIAMHBI:

- Tean: noayuenie CTyACHTAMIt OCHOB TEOPETHYECKUX 3HAHUIT N0 KAIOUEBBIM pasAeAam oﬁmen

M.

| | 3aravn:

!l 1. nokasaTh MECTO XVMWM B CUCTEME €CTECTBEHHBIX HayK, i

2. AQTh NIPEACTABAEHINE O CBOHCTBAX BAEMEHTOB I MX COEAVHEHIiT Ha OCHOBE l'lepmoz\mueuco 0
sakona A.M. MeHACAEEBA C ICTIOAB30BAHNEM COBPEMEHHbBIX AOCTIKEHNIT B 00AACTH CTPOSH
BelIecTBa, TEPMOAMHAMMKHM, XUMUIECKOIT KMHETUKIY, TEOPUH PACTBOPOB, SAEKTPOXNMMUIL.

3. AATh IPEACTABAEHIIE O COBPEMEHIOM COCTOSHIIL M ITy TAX PasBUTYISL XUMITH.

Tpe6GoBaHNSI K yPOBHIO OCBOCHMSI COACPMKABUS AMCHMIIAMHBI.

IIpuobpemenue cmyoenmami 3Hanuii no c1e0VIouuUM KA04HeebiM 8onpocam:

® CTPOEHJE aTOMOB Il MOAEKYA; _

®  OCHOBHBIC KBAHTFOBOMEXAHUYECCKUE IIPCACTaBACHMS 00 0OpasoBany XUMUUYCCKUX CBA3CH; .

® OCHOBHBIE KAQCChI HEOPIAaHNUECKH BEIECTB; Y :

® ° OCHOBbI XUMMYECKOI TEPMOAMHAMUK; frinie

®  OCHOBBI XMMIYECKOH KUHETHKI; ' 3

®  pPacTBOPBI HEIAEKTPOANTOB ¥ IAEKTPOAUTOB,;

®  OCHOBBI JAEKTPOXMMITH 1 €€ NCTIOAB30BANIC B HCOPTAHNYECKOI XUMUM;

®  AJCIIEDPCHBIE CHCTEMBI;

®  [IOAUMEDHI U OAUTOMEPDI; i

®  OCHOBBI KAUECTBEHHOTO I KOAMUECTBEHHOTO AHAAN3A;

Hpuo(ipemeuue cmyoermamy cAe0yVIoOuux YMEeHUil U HAGbIKO8:

® yMeHUE HCTOAB30BATH -Y4eOHYIO0 UM BCMOMOTATEABHYK) AMTEPATYPY, a TaKKe AehIlWOHHblVI
Marepuaa 1o XuMmis;

® VMEHHE IIPOM3BOAMTE PACUETHI 110 q)OpMYAaM 1 YpaBHCHIUIM, MCHIOAB3YSI 3dKOHBI %H\ll'ﬂd

OoneM AﬁcuMﬂAM.I-[hl " BUABI y4eOHOlT paboThl:
C
Bua, yueOGHoI1 paboTsl Bcero yvacos s
: : 4
)ommas Tp'oneMKOCTL AVICITMITAMHBI 100 100
E . ; R
;EAyAMTOthEeGaHSITM}[ 40 _ 40. if -_'L:. o=
' , , , 20 - 20
Ipak1nueckne sansTIs (I13) 20 20 | B

'AaGopaTopHbIe pabortrt (AP)

MAN) APYTME BUABI @y AMTOPHBIX 3aHsiTHi ' % |

MOCTOSTeABHAS PAGOTa ‘ 60 60

PCOBOIT poekT (paboTa) | . -

i =

acueTHO-rpaduueckue padoTsl . it

pepar ' ke

VAN) APYIME BUABI CAMOCTOSTEALHOI PaboThI

IA UTOTOBOTO KOHTPOAS (3aueT, I9K3aMeH) . 3aueT

Coaepixanme AMCUMITAMHEBI




' 14.1.  Pazdeavt ducyunaunvt u 6u0bL 3AHAMUIL:
' o ' PazAeA AVCLIMIIANHDI Asictiin [TpakTnueckie CaM_OCTOHTeAHHaﬂ' -'  __.
' 4 cemecTp . 3AHSITHS . paGota . |
OCHOBHbIE TIOHSITIS XVMIIA 1 1 <2 o
CTpOeHye aTOMOB 1 MEPUOAMYECKAst CUCTEMA _ :
saementoB A.M.Menaeacesa. Peakunontas 1 1 : 2
CcrIocoOHOCTDL BELIECTB .
XuMuueckas CBS3h 2 2 4
Xumnueckas TEPMOAMHaAMMKA. DHEPreTiKa 5 5 4
XUMMYECKUX MPOLIECCOB _
Xumindeckasi KWHETUKA 1 | 2
XuMiueckoe-11 ha3oBoe paBHOBECHE 1 1 ke
PacTBOpPBI 2 2 . 1 4
| DAEKTPOXNMUYECKIE CUCTEMBI 2 2 4
KataAn3aTopbl 11 KATAAMTIHUECKIE CUCTEMBI 2 2 4 .
AMCIIEPCHBIE CUCTEMbI 2 2 4-
: [MoAauMepLI 11 OAUTOMEPLI 2 2 4
112 | Xummueckast MAGHTUDUKALMS 2 2 4
! icero ' 20 20 40 i

I8
2 Codeprcanue pa3oenos OUCYUNAUHDBL: :

i [
_.; 2.1. Ocnoenvie nowamun xumuu. Ilpeamer. xumim. OCHOBHbIE 3aKOHBI: LOXpElHeHI/Iﬂ 3liepmh
llcoxpasenus Macehl, TOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIIEHMI, OOBEMHBIX OTHOMICHMIA, T‘djOBE.Ie
""-\--'.1301 aApo. OTHOCMTCAbHBIE ATOMHAS M MOACKyAspHas Macchl. KoAnmuecTBo BeliecTsa. 3K13D113aAeH
AKOH PKBMBaAeHTOB. MOAsIpHas Macca. :
4.2.2. Cmpoenue amomoé u nepuoduiecKas cucmema anemenmoe A.JM.Mendeneesa. Pearcuuoumm
'cnoco(fuocmb seugecme. KBaHTOBbIE YNCAQ, 1X PUNUECKUIT CMBICA. ATOMHbIE 0p6L1TElAV[( s,-p,-d, =
.| opOuTaam). [TpUHUMIIBL 3AMOAHEHNSI ATOMHBIX OPOMTAACH: PUHLIMI HANMCHBIIEH oHepun, 3arper
11 ayan, nmpaBuao XyHAQ, mpasusa Kaeukosckoro. EMKOCTH 3HEPreTHUECKMX YpOBHEilf 1 OAYPOBHEI. "
AEKTDOHHBIE (POPMY ABI aroMoB. KoandecrsedHble XapaKTepPUCTUKM  OCHOBHBIX CBOICTB aTOMOB:
|l dTOMHbBIE  PAAMYCHI, 3Heprm9 CPOACTBA K OAEKTPOHY, 3JHEpIus nounzain, . OTHOCHTEABHAs
| HACKTPOOTPHIIATEABLHOCTD Saementos. CTpOeHNe iApa arova. : =
' Hepﬁomt{em{aﬂ CHCTEMA KaK eCTECTBEHHAs CUCTeMa XIMUUECKIX SAeMEHTOB. [1epHOABL, PPYTITIbI
] HOAFpVHITbI TIepuOAMYECKNiT 3aKOH 1 TNEePUOANUecKas CICTeMa B CBETE TEOPMI: CTPOSHMS aTOMOB.
| Cospemennas GOPMYAMPOBKA EPUOAMYECKCTO saKOHA. [TepMOAYHOCTh U3MEHEHIST CBOMCTR 9AL\A€HT{)B ¥
R '(paAuycon aToOMOB, DHEPIMM MOHU3ALMM U CPOACTBA K DACKTPOHY, IACKTPOOTPULIATEALHOCTH) sz{
i | g ';ﬂQAeACTBMe ncpmmuqecxoro M3MEHEHUS SAEKTPOHHLIX KOH(UIYpaLmii aToMOB. DAEMEHTEI — S, P, - t-f
il i |-+ ceMelicTB. - " -

e

ﬁ s F423 Xumuueckan ceazv. OCHOBHbIE TUITHI XMMUYECKOI CBS3M: MOHHAS, KOBAaA€HTHas (MOASPHAS W
| T [ HenoaspHast), MeTasAryecKasl, BOAOPOAHast. OCHOBHBIE TapaMeTpbl XMMITIECKOIl CBA3I: SHEPrUs CBSI3N,  ~
AAVMHE CBSI3M, BAACHTHDIA YrOA. B3aumocssise memAy IHeprueil M AAMHOI cBsA3u. MeTOA BaAEHTHBIX
cBsi3eii. Apa MexaHuzma o0pas’oBaHms KOBAACHTHOW CBH3M: 000OLIEHNE HECHIAPCHHBIX DACKTPOHOB M
AOHopH0~aKuenToprm CBoJicTBA KOBAAEHTHOIl CBSI3M: HACHIIAEMOCTb, HANPABAEHHOCTp, O- U T -
i '-.'| Bsi3u. KpaTHOCTh CBSi3H, TIOPAAOK CBA3H. ['uOpmAM3aLs aTOMHBIX opOuTaseit Tursl mﬁpmmauum n-
S :: TEPEOMETPIISl MOACKYA. KOHQ)opmaLLMOHHbm aHaAm3. VIOHHas CBs3b, MEXaHM3M ee O0pa3OBaHiMsl.
[ {Pneprus nouHoi cns3n. " DddextuBHbiit 3apsa artoma. CreneHb OKUCACHMHA. MEmMOACKYASPHBIE
_ _3aDI\10,A,€I/ICTBI/1F[ (cuanl Ban-Aep-Baaabca). Boaopoanad cBsizb. KoMnaemMeHTapHOCTD. Tl

i14.2.4. Xumuyeckas mepmoouHamura. Duepzemuxa u HANPAGIEHHOCHbd XUMUYECKUX npoueccos.
JCHOBHBIE MOHATHSI XMMIUECKOil TepMoAuHamiKit. IlepBoe, BTOpoe, TPeThe HayaAa TePMOAMHAMIKIL.
/| TerraoBoit >ddeKT XMMIIECKOI peakimt. DK30- 11 FHAOTEPMIYECKNE peakimt. 3akoH I'eccd, CACACTBUS -
113 Hero. Dueprus ['mOOCa, SHTPONMS, KAK KPUTEPUN CAMOIPOM3BOABHOTO TPOTEKAHMS xnwmecxﬁx
:___'_pOH_e‘"COB : ' wn g \
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425 Xwnuuecxaa Kunemuxa. IloHATME C CKOPOCTM XMMMYECKOH  peaKi. H’eaKHHOHHaﬂ
MOCOOHOCTH BeuleCTB. VICTUHHAs 1 CPEAHsisl CKOPOCTb, aKTophl, BAUSIONINE HA CKOPOCTh PEaKLMil:
PUPOAZ PEarnpylouMX -BCLIECTB, MX KOHUCHTPALWS, TEMICPATypa, KaTaAu3aTopbl. MeToAbI .
erVAUPOBaHIS CKOPOCTH: peakimii. ITOpsSAOK peakiy. MOAGKYASPHOCTL SAEMEHTAPHOIN peaKivi.
AKOH AejicTBylommx Macc. KOHCTaHTa CKOPOCTH peakuuu, ee (QU3NUECKNil CMBICA. [Nonsitue. 00

i
[

—

__426 Xumuueckoe u ¢pazosoe pasnoeecue. XyMieckoe paBHopecye. Koncranta xu\mqecmro

' 1K0[[ucmpauww pearnpyIomyx BEWECTB, AABACHIS 1 Temneparypbl. Pasosoe paBHoOBeCHE. Amalpamma

: KpMBLIe

|y paBHiennii

| 3aKoHBI

| llpomoTipoBatye

| KTHBHBIX MOAEKYAAX 1M SHepruy akrusaiiu. Thrbl Xummudecknx peakiuii. KoaebareAbHrie peakimi.

asroeciisi. [Ipuniwn  Ae  Ilateabe. CwmelleHue XMMMUYECKOTO  PaBHOBECHS TpU H3MEHEHIN

.

JOCTOSTHMSI BOADI. ' .
2.7. Pacmeopvt. VICTHHHBIE DPacTBOPHI. KOHLeHTpals PacTBOPOB, CIOCOOBI  ee Bbipa}KeHviﬁ:
NIPOIEHTHAS,” MOASPHasi ¥ HOPMaAbHas KOHUeHTpaius. TepMOAMHaMUKa Mpouecca pacTBOPEHNSL. .
'M\,xanmw npouecca pacTBopenysi: PacTBOPUMOCTL TBEPABIX BCLICCTB, JKUMAKOCTEH M ra3oB B BOAE
pactBopuMocTH. KOAAWTaTHBHBIE —CBOJICTBA  PAacTBOPOB  HEIAEKTPOAMTOB.  PacTBOpLI
CyAbHBIE cAabble  3AeKTPOAMTBL. Teopys HAEKTPOANTHUYECKOH = AMCCOLMALI .

DAEKTPOAUTOB. "

rAppeHmyca CreneHb M KOHCTaHTa MOHm3aimu. 3akoH pasbasaeHust OCTBAAbAQ. Teopirm LIfIAbeIX

AackrpoantoB. Acbasi — XIOKKEAs. AKTUBHOCTb, KOI(GQULMEHT aKTUBHOCTH, MOHIAA CHAQ PACTBOPA.
DACKTPOHHOE CTPOEHHME MOAEKYA BOABI. ACCOIMALMSA MOAEKYA BOABL Pu3mueckie U XUMIYECKUE
dBOICTBA BOABI. DAEKTPOAMTHYECKAs MOHM3AIMSA BOABL JIOHHQE TMPOM3BEACHNE BOABI. BOAOPOAHBIit
ifloka3ateab. MADOAM3 COA€Hi B BOAHBIX pacTBopax. Mexanu3m ruapoansa. CreneHb M KOHCTAHTa
%mnpmma bydepusble pacmopbl MaAopacTBOPUMbBIE  CMABHbLIC  IACKTPOAUTDI. l—ipOMHECACHHe
{IpacTBopyMoCTIL. ' ' A

4 cucmemot. TuUIBIL  OKMCAUTEABHO-BOCCTAHOBUTEABHBIX peaKu'n'f& '
Q

4.2.8. Saexmpoxumudeckue

okucAnTeAn 1 BocctaHoButean. Ocolbennoci r.potekanns OBP B pacTsopax. TTpaBMAQ COCTABAEHUSI .

OKMCAUTEABHO-BOCCTAHOBUTEABHBIX — PEAKUMIT:  METOABl  DAEKTPOHHOrO — Dasanca [IA :
oAypeakunit: B3aiMOAEHCTBIE. METAAAOB C BOAOJ, KHUCAOTAaMM M HIeAOUaMM Kak OKPICAMTBALHD-

HBOCCTaHOBUTEABHBIIT TIPOLIECC. _ - L
| TIDOBOAHMKM MepBOrO M BTOPOro poaa. Tumbl 9AEKTPOXMMUUECKMX CHCTEM (xrmmecfd-iiﬁ?;
MCTOUHIMK TOKA, SAEKTPOAM3EP). BO3HMKHOREHKE CKAuKa NOTCHUMAAA HA TPAHMLC METAAA - pacTBop.
"JAEKTPOAHBIT noTenimas. Kaaccudukamms obpatumpix saektpopos. DAC. Vpasaemnne ‘HepHcra.

dapapes. DAEKTPOAHas THOASIpM3amVs. DAEKTPOAM3. IIPOIECCHI, IMpOTeKalole. IpH |

!BAeKTpof\MZie DAEKTPOXUMUYECKAs] KOPPO3UsI METAAAOB. ' IR :
4.2.9. Kamaruszamopot u xamaiumuueckue cucmemvt. OBie CBCACHMS O KaTaAnse. CyHoCThb
-} ATAAMTIUECKOTO AeiicTBus. Crenu@uuHoCT, KaTaAnu3a, akTUBHOCTDL M CEACKTMBHOCTL KATAAM3aTOPOB.
M MHrUOMpOBaHME  KAaTaAMTHMUECKUX mpoueccoB. OCOOEHHOCTM — KMHETHKM

TAAUTHHECKNX peammu (MexaHme: KaTAAMTHUYECCKHX peal{umu CKOpPOCTh peaKuww) FO\JOFGHHBIII

§
; .m:[lchCM Aacop6isi. OcHoBHBIE TOHATHS. CROIICTBA AUCTIEPCHBIX CHCTEM. BHABI AMCTIEPCHBIX cHCTEM.

'3monplmcpax Caoiica pactsopos BMC. L e

g{}iMIf[tJecme) Makpo-, MIKPO-, TOAYMUKPO- ¥ YABTPaMMKpOaHaAn3. YyBCTBUTEABHOCTD aH

| [leaKumit 1 ee MoOKa3aTeAN: OTKPLIBAEMbIIl MUHUMYM, NPEACAbHAsI KOHIIEHTPAINS, MUHIMAABHBIH obBeMm.
HllpeAMeT 1 METOABI KOAMYECTBEHHOTO" aHaAn3a. ['paBuMeTpUYEcKnii 1 TUTPUMCTPUUYCCKUIT aHAAN3BL. -
i Ouziueckne 1 GUNKO-XMMUYECKIE METOABI - KOAMYECTBEHHOTO aHAAM3A: MQTEHIMOMETPHUECKHIA,

aTaAus ['er CpOr¢HH bIi1 KaTaAns.

|' 210 Aucnepcrvte cucmemst. TIOHSTHE O KOAAOMAHBIX cuctemax. Kaaccuukarms Amcnepcmix
;cm:lcm KoAnuecTBeHHbIC XapaKTepuCTHKy Auctepctoii gaspl. [loayuenvie u CBONCTBA KOAAOMAHBIX

&.

XuMUUIECKOEe CTPOEHNE M MPOCTPAHCTBEHHASI dopma makpomosekya. Turibl crsiseit: B

|&.2.11. IToaurepvt u 0au20MeEPYL. Ionsitne 0 noauMepax u oamnromepax. Kaaccnpurawst. Crnoco
oAy YeHMsI.

-

142 12. Xumunecxan udenmuguxayus. OCHOBbI KAUECTBEHHOTO H  KOAWYECTBEHHOrO aHaANI3.

| Diusnuecknii, GU3NKO-XuMmUecKnit 1 xumuueckuii anaans. AnaAntnueckuii curnaa. Iipeamer. n 3aaaun

KaueCTBEHHOTO aHaAmu3a. METOABI KauecTserHoro auaamsa (Qusmyeckue, GU3MKO j(mmqecxme','

ANTYECKUX

OHAyhTOMeTthJeCKMii noAsiporpaduueckmii, KY AOHOMETPMYECKNIA, XpomaTorpaduyecKiii, ,
: LTIEK FPOCKONMYECKHE METOAbL. CYIIHOCTh METOAOB, MX UYBCTBUTEABHOCTh M 00AACTh npuvleHeHm;]
-j__j)mmﬁml aHaAM3a: a0COAIOTHBIC i OTHOCUTEABHBIC, CAYUAHBIC M CUCTEMATIYECKIE.




.AabopaTOpHBIN NPaKTUKYM
€ IPEAYCMOTPCH

V4ueGHO-MeTOANYecKoe 00eciiedeHre AVICIMIIANHBL:
1.  Pexomendyeman aumepamypa: ) 3

a . OCHOBHASL AUMEpamypa:
1. Tauska, Hukosait Aeonmuaosiu. O6mas xumus: yuebHoe mocodue Aas By30B/H.A. FAMHKa
; . TI0A peA. AM. Epmakosa.-M3A. 30-e, ucnp.-M:: MuTerpaa-Ilpecc, 2005.-727 c.
2 ‘Tannka, Hukoaaii AcoHnaoBud. 3aAaun u ynpaxseHus 1o obmieit xummnn: yuebHoe nocoGite i

aas By3oB/H.A. Taunka; Tloa pes. B.A. Pabunosnua, X.M. Py()MHOII —l/['m CTEPEOTHIIL. —M
; - Unrerpaa-ITpecc, 2002.-240 c.
59 Axveros, Hauap CuGratopiu. Obmasi n HeopraHmueckas xuM;m YUEOHHMK AAS By3OB/H
AXVIeTOB -4-e u3A., ucnp.-M.: Briciast mkoaa [u Ap.], 2001.-743 c.

-'i:.

6) 00NOAHUMEAbHASA AUMepamypa: - . S
1. . Vraii, SIkoB AA,GKCdHApOBMq O6bmas 1 HeopraHuueckas XUMIS: quGHMK AASL 15y3013;’HA
Vraii.-4-e u3A., crepeoTiir.-M.: Beicmas mkoaa, 2004.-526 c. ‘
2. *  Kapanetbsini, Muxana Xpuctodoposnu. OOiuas 1 HeOpraHuveckas Xumusi: yUeOHMK AASL
- By30o8/M.X. Kapanerbsini, C.V. Apakut.-4-¢ u3A., crepeoturt.-M.: Xumst, 2000. -|588(: (AAH
BBLICHLIEH IIKOABI).
3. Heopranmueckas xvmusi. OU3HKO-XIMIUECKIe OCHOBbI HEOPTaHUYeCKO# XuMuIL: B 3-X .T.
yueOHMK ~ AAs. By3zoB/ mnoa  pea.  MO.A. TperwskoBa.-M.: ~ Akahemus. -(BoicHiee
- r[p()(bcccmwanbr-loc oopazosanne). T. 1:Pu3nkKo-XuMHUCCKNE OCHOBBI HEOPraHnyecKon
: xumui/ M E. Tamm, FO.A. Tpetbsikos.-2004.-233 c. - i
4. - Korron, ®. CoBpeMeHHas HeOpraHmveckas xumist/®. KoTToH, AK. YUAKMHCOH; 1ep. ¢ aHTA.
_C.C. Yypanosa; oA peA. K.B. Acraxosa.-M.: Mup. Y. 1: O6mas Teopusi.-1969.-223, [1] i
5. Hukoaaen, Aes Aaekcanaposud. OOwias 1 HeopraHnyeckas Xumus: yueOHoe uocoﬁmc
By30B/A.A. Hukoaaes.-M.: [Ipocsenienne, 1974.-623 c. ' :
Cpedcmea oGecneyenusn 0Ce0eHUsn OUCYUNAUHDL :

KoHTpoANpyIolasi NporpamMMa 1o AUCUMNAMHE «XUMUsD). .

MaTtepuaAbHO-TeXHIYecKoe obecneyenne AMCUMITAMHDI:
AyautopHbiii pona TTTIY, ondanorexa TI'TIY.

. MeTtoanvecKkue peKOMEeHAALMN 110 OPraHU3alMI U3YIeHNUS] AUCIIMIIAMHBL

Memoduueckue pekomenoayuu npenodasamento:

TeopeTnyeckne 3HAHKS, MOAYUEHHbIE U3 AEKIIMOHHOTO KypCa, 3aKpenAsioTcs Ha mpakTityeckux
sansTiaX. [IPOMEXKYTOUHbIC CPC3bl 3HAHMIT NMPOBOASTCS TOCAC M3YUEHMS OCHOBHBIX TEM KypCa:.
] povlemyTqumu cpe3 3HaHMiT IPOBOANTCS MICHMEHHO (KOHTPOABHBIE PABOTLI) 1 (MAM) TECTUPOBAHMUEM.
remectp “3aKaHuMBAETCS MTOTOBBIM DK3aMeHOM. B TeueHme Bcero OOYUYEHNSI CTYAEHTBI BBIOAHSIIOT

2. Memoguuecxue YKa3aHus 044 chydenmoa:
2 1. Iepeueny npumepHvLx KOHMPOALHHIX 60NPOCOE U 3A0AHUIL 0/ CAMOCTOAMENbHOIL paﬁamu.
A@ALTOHUABL, OEPTOAAUABL. |
Vpasuenue DitHureiina. -
[TpocTeiimmue 11 MOAEKYASIPHBIE (HOPMYALI BEIIECTB.
PacueTsl 1o XuMm4ecknm GopmyAaM.
_PacueTsl Mo XMMNYECKUM peaKIsIM.
Moaean crpoenust aroma: Tomcona, Pesepdopaa, bopa.
AToMHBIE CIIEKTPBL.
Hayunoe 3HaueHne IePMOANUECKOTO 3aKOHA.
~ AnaroHaAbHasi NEPUOANYHOCTD. '
0.  M30Tornbl. PAAMOAKTUBHOCTD. : ' _ f

F.\DPO::].O\-&-MH»;\.J;-*
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Kou@bpma’uuoﬂﬂmf& aHAAW3.
MeTraaanyecKast CBsI3b.
TernaoBoit H3GHEKT XUMUUCCKIX PEAKLNI.
TUITbl XUMHUYECKUX peaKimii.
du3IUECKyie CBOICTBA BOABI.
16.  Teopusi CHAbHBIX SIAEKTPOAUTOB,
17.  MaAOpacTBOPUMbIC CUABHBIC DACKTPOAUTI.
18.  3akoH Payas. '
19.  Bakueiimie OKMCAUTEAN Y BOCCTAHOBUTEAN.
20, DAEKTPOXMMIYECKast KOPPO3Usl METAAAOR.
21, AMDACKTPUKH, [TOAY [IPOBOAHMKH.
22.  TIpOBOAHMKY IIEPBOIO I BTOPOT'O POAQ.
23. " TloAyueHne KOAAOMAHBIX CHCTEM.
24.  TIAacTMacchl.
- 25.  Owunbkn aHaAm3sa: aﬁcpmm'-ﬁbic i1 OTHOCHTCABHbIE, CAyUAliHbIC M CUCTCMATHUCCKUE.

18.2.2. ITpumepnas memamuxa pedpepamos:
| VicTopusi pa3sBUTHSI TPEACTABAEHNMIT O CTPOCHUM aTOMA.
Dralibl PAsBUTHUA EPHOAMYCCKOIO 3aK0HA.
TlepuoAyuecKyie CBOJCTBA aTOMOB I IIOHOB SA€MEHTOB. _
. AAAOTpOMIHAL. ' v
ATOMHbIE CTIEKTPBI. :
MOoACAU CTPOECHUS aToOMa.
PaAMI0aKTUBHBIE SAEMEHTEI.
. TIpupoAa KOBAaAEHTHOIT CBSI3M.
MeKMOAEKY ASIDHOE B3aMMOAEHCTBIE.
0. . ArperaTHbie COCTOSIHUS BELIECTBE. il
1. DU3MKO — XMMIYECKUE CBOICTBA BOABL : g
1.2 XyMIIecKye UCTOUHMKY AEKTPUUECKOI SHEPII. '
113, KOAAOUABI I KOAAOMAHBIE CUCTEMBI.
o 14 [TpOHCXOKACHUE XUMUUCCKUX JACMEHTOB.
' 15.  CHHTE3 IOAMMEPOB: [MOANMEpPU3aLNs 1 TOAMKOHACHCALIS.
16.  DMYABLCHUN, TEHBI, CyCIIEH3MI.
7. - TTOBEepXHOCTHO ~ aKTHBHbBIE BEIIECTBA. : .
18.  Kopposusi MeTaAAOB 1 fopb0a ¢ Heil.
19.7  PacnpoeTpaHeHHOCTL XMMMUECKUX SAEMEHTOB Ha 3eMae.
"~ 20. - XmMuueckye BOAOKHA 1 [TAACTMacChl. '

‘ Hz 3. Hpuuepuuu mgpeuem: 60NpPoOCoE K 3aieny:

o SR ATOMBI. MOAEKYALI. OTHOCHTEABHDbIE ATOMHAS I MOAEKY ASIDHASI MACChI. XMMMI{&CKHM
' saeMenT. M3ortombl. [IpocThle 1 CAOKHBIE BEIIECTBA. AAAOTponMﬁ ATOMHO-
. MOAEKY ASipHOE yaeHne, OTHOCUTeABbHAsi TAOTHOCTh BEIECTBA. -

2. . TeraoBoit ddpPeKT Xumnueckoil peakumm. DK30 — U ')HAO!CP\&M‘!CCKM’C peaKuww-
TernaoTa 06pa30BaHNs M Pa? A0¥ eHIST XUMUYECKIX COEAVHEHMI. '
3akoH I'ecca, CAEACTBYS U3 HETO.
4 " OCHOBHbIC 3aKOHbl XMMMUI: 3aKOH MOCTOSHCTBA COCTABA BEIIECTBA, 3aKOH KpaTH'l_?ix..
" OTHOLIEHMIA, 3aKOH COXPAHCHNSI MAcChl 1 DHEPIUN NPU XUMHUUYCCKNX PCaKUMsX, 3al<oiH

00BeMHBIX OTHOIIeHNI I'eii — Aroccaka, 3aKOH ABOraApo M CAEACTBHE I3 HETO. B

bl

A DHeprust Fm6ﬁca SHTPOIIS,, KaK KpPUTEPHUM CaMOIIPOM3BOABHOTO HpOTeI{aHMH
' XUMUUYECKUX PEaAKIMiA.

6. XUMUUECKNI DKBUBAACHT. DKBHMBAACHTbI DACMCHTOB W CAOrKHb]X Bem]ccm Saxou‘
' ' DKBMBAAEHTOB.

.




[TonsTHE O CKOPOCTH XMMIUECKOI peakinu. VIcTiHHAs 1 CPeAHsIsS CKOPOCTh, tioaKTole
BAMSIFOIIME HA 'CKOPOCTh peaKinit. 3aKoH AeiicTByromux macc. Koucranra LKOpOC I8
peakumu, ce GU3NUIECKMii CmblCa; MOPIAOK peakumn. KoacbaTeAbHbIE peukMn.
EAuHMIIa KOAMYecTBa BemlecTsa — MOAb. MoasdpHas Macca. Hucao ABoraApo
MoAsipHBIif 00BeM BelecTBa B ra3000pa3HOM COCTOSHIMN.

TTousiTie 00 AKTUBHBIX MOAEKYAAX 1 IHEPIUN aKTUBALINMN.

BiABI KaTaAm3a: roMo — u reTepOreHHbII. ! _
KBanToBble uycAa, uX (r3UYECKUil CMBICA. ATOMHBIE opﬁﬂTaAM (s -p, -d, -f —
opﬁmzmn) [IpuHUMIIBI 3alIOAHEHMST aTOMHBIX OpOMTaAeil: MPUHIIAIL Hammeﬂbmem
sHepruu, sanpet Iayan, npaBuao XyHaa, npaBuAa KaeukoBsckoro. BAEKTPOHHHE n
rpadmueckme GOpMyAbl ATOMOB. - 73
Xumindeckoe paBHoBecue. KOHCTaHTa XMMMUYECKOrO paBHOBecys. Ilpunumm Ae:
[TaTeabe. _ g
KOAMYECTBEHHbIE XAPAKTEPUCTUKM OCHOBHBIX CBOICTB aTOMOB: aTOMHbIE paApiycjz'I," 3

DHEPIUsi  CPOACTBA K DACKTPOHY, BHeprusi  monmsaumu.  OTHOCHTEAbHAS
9AEKTPOOTPUIIATEALHOCTD SAEMEHTOB. e ss
OKJICANTEABHO — BOCCTaHOBNMTeAbHble peakiit. CocraBaeHne OBP  MeToAOM

- IAEKTPOHHOTO GaAaHCa.
Cospemennas  (GOPMYAMPOBKa IICPUOANYCCKOIO 3aKOHA. [1epUOAbI, IpyIHIbL |
noArpynmbl. ITepioAMYHOCTL M3MEHEHUs CBOICTB SAEMEHTOB (PAAIYCOB MOMOI;,
SHEPIVI MOHM3AIINN M CPOACTBA K SAEKTPOHY, 2AEKTPOOTPHULIATEABHOCTH).
DAEKTPOAM3 PACNAABOB 1 BOAHBIX PACTBOPOB. 3akoHbl Papaaes.
OCHOBHBIC TUIIBI XMMUYCCKON CBS3M: MOHHAS, KOBAACHTHAS (IIOASIpHAS 1 rlenompt{aﬂ),
_ MeTaAAMYecKasl, BOAOPOAHAS.
Kopposng meTaaro0s.
OOfpasoganne xumnyeckoil ¢, OCHOBHbIE MApamMeTphl xmmuqecl{ow CBSI3N: 3Heprm51
CBA3M, AAMHA CBSA3M, BAACHTHBI YTOA.
DAEKTPOHHOE CTPOEHME MOAEKYA BOABL. ACCOLMAIS MOAEKYA BOABI. cbuznqecme "
XIUMMYECKNE CBOJICTBA BOABL. DACKTPOAMTMUECKAs WOHM3AIMS BOABL. VIOHHOE
NPON3BEAEHNE BOABL. BOAOPOAHBIIT MOKa3aTeAD. _ : i
MeToA BAACHTHBIX CBS3EH. ' e _" :
AMCIIEpCHBIE CHUCTEMBI, MX KAacCUDMKALMA: B3BeCH (CYCHEH3MH M OMYALCHH),
.KOAAOVIAHBIE CUCTEMBI, ICTUHHBIE PACTBOPHI. ’ i
" [Moaumepsl n oauromepsl. Kaaccndumrarnmst. Cpoiictia pactsopos BMC. |
Asa wmexanusma oOpasoBaHusi KOBaACHTHOW cBsi3u:  000D0LEeHMe He(,napeHHb{x
SAEKTPOHOB U  AOHOPHO — aKIENTOPHbIA.  CBOMCTBA ~ KOBAACHTHOIT  CBSI3IL
HACBIIIAEMOCTh, HAIPABAEHHOCTb, G — M T — CBS3M. KPaTHOCTB CBAI3M, HOPSAOK CBSI3,
KoHIleHTpanmst  pacTtBopoB, €nocoObl ee BbIPAKEHMs:: TPOIEHTHas, MOAsIPHas,
HOPMaAbHasl, MOAsAbHAs. PacTBOPMMOCTL TBEPABLIX BELIECTB, mm,z\mmlem rasos B.
- BoAe. - :
I'mbpyansanyst aTOMHBIX OpOUTaAeii.
CBOICTBA HEDACKTPOAUTOR. -
MEKMOACKY ASIDHBIE B3anmoACHCTBIS (CrAbl Ban-aep- BaaAbca) Kommcwuuapﬂocn
CpoiicTBa  DAEKTPOAMTOB.  MaAOpacTBOPUMEIE  JAEKTPOAMTEL. HpomBeAeHme
PacTBOPUMOCTIL. L
CreneHb 1 KOHCTaHTA AMCCOIMAINI YACKTPOAUTOB, CUABHBIE 1 CAaDbIe 3AeKTp0AWI‘lPI
AKTUBHOCTb, KOOPOULMEHT aKTUBHOCTH, MOHHASI CMAA PACTBOPA. ol
I'mApOAM3 COA€HT B BOAHBIX pacTBOpax. A '
"OCHOBHBIE MOHATHA XMMU"ECKOIl TePMOAVHAMMUKIA cucTema (3aKpbITas, OTKPBITas;
M:}OAMpOBaHHaH), (aza, TenaoTa, padora. [TepBblii 3aKOH TEPMOAMHAMUKN. I .:g::’ :
Mexanusm npouecca pacrsopenus. TePMOAMHAMUKA [IpoLiecca pacTBopenns. . °
laAbBaHIYECKNIT SAEMEHT. DAEKTPOAHBIIT moTenmmaa. DAC. Vpasrenye Hepuera, |
1:/1er.«;« cTpoenms atoma Tomcona, Peseppopaa, bopa, ux Aocromncrtsa u -
HEAOCTaTKM. : ' :
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8.2.4. Hpmepﬂﬂu nepewens 3adau k 3auenty:

Il
' 3a1111ca 'b BBIPAIKCHIIC 3aKOHA ACHCTBISI MACC AASI PeaKLnii:

BsanMoAeiicTBIE METAAAGS C BOAOH, KICAOTAMM I IEAOUAMIT KaK omc'MiTeAbHo‘l"—
BOCCTAHOBUTEABHBII [1IPOLIECC. - LR
[MoAyuenne MoAMMEpoB. Peakimu noAnvepusaniy v NOAMKOHACHCALUN. '
.dazoBoe paBHOBecHe. AuarpaMmMa COCTOSIHISL BOADI.

" Crietm@yuHOCTD M CEACKTUBHOCTD KaTaAn3a. VIHrUOUTOPBI, IPOMOTOPBL.
MeTOABI TOAYUYEHHSI KOAAOMAHbIX CHCTEM. AACOPOIWMS. SN
[peAMET ¥ 3aAauy  KauecTBEHHOrO anaAnsa. MeETOAbI KaueCTBCHHOIO aHaAu3a
(buzmueckye, GU3MKO — XIMIUECKe, XIMUIECKHUE). AHAAUTINECKIT CUTHAA.
KoandecTBeHHbI anaan3. Kaaccudukaiuis METOAOB KOAMUECTBEHHOTO aﬁfmna:
I'paBUMeTPUYECKH, THTPUMETPHUECKIiT METOABI KOATYECTBEHHOTO AHAAM3A.

- [TOTEHUMOMETPUYECKUIT METOA aHaAN3a. : '
Xpomarorpapuueckiii METOA aHAAN3A.

KoHAYKTOMETPHYECKIIT METOA aHAAN3A. :
Moasiporpaduueckmii METOA aHaAn3a. i
Ky AOHOMETPUYECKIIT METOA aHaAn3a. '
CreKTpOCKOIMUECKIE METOABI aHAA3A. _ |
UyBCTBUTEABHOCTb aHAAMTHYECKNX DPeakivii M ee TOKa3aTeAl -OTKp;,IBaeMﬁ_gif '
MUHUMYM, MTPEACAbHAsI KOHIEHTPALs, MUHUMAAbHBI 00BEM. ' R

BbIUMCAUTE MOACKY ASPHYIO Maccy OeH3oaa, 3nas, 410 macca 600 MA €ro Hapos npu 87"C n: L_
aaBaeHun 83,2 xIla pasHa 1 30 L. : it

- Berumcanth Maccy 33,6 M’ (ny.) meraHa CHa M ONPEAGANTH UHCAO MOAEKYA €ro,

COAEPIKAIIMXCS B 3TOM 00BbeME.

- B 180 r 15 % pacrBopa I'MAPOKCHAA HaTpusi pacTBopuan ewe 20 r mcmlm. lkamﬁ CTaAa_ !

MaccoBasi AOAS-IIIEAOUN B IOAYUEHHOM pacTBOpe?

CKOABKO MOAEKYA KICAOpOAa oOpasyercs mpu pasaoxerym 180 r BOABI '3A6KTI)M‘I€CKMM
TokoM? Kakoii 00beM MOAYUNTCsl TPy 3TOM (H.Y.)? : #
[Tpn 25°C u aAasactmn 99,3 klla HEKOTOPOE KOANUECTBO ra3a 3aHNMacT 06beM 152 MA. Haitr m,.
KaKoil 00BeM 3aiiMer 310 ke Koanuectro rasa npu 0°C n aasaernu 101,33 kIla. -

- HammcaTh DAEKTPOHHO — TpaduUuecKyio CTPYKTypy aToMa IIOA HOMEPOM 55 " yK&B&TB
. KBAaHTOBBIE UMCAA BAAEHTHBIX SAEKTPOHOB,

Harmcare DAEKTPOHHO — rpaduueckyio CTPYKTYpy aroma HOA HOMCPOM 52 U yxa3a+b
KBAHTOBbIE UJMCAA BAAEHTHBIX SAEKTPOHOB, '

Harmcarth 9AEKTPOHHO — TIpaduueckyio CTPYKTYpy aroMa IOA HOMEPOM 25 u yKa:sa_-’?L;
KBAaHTOBBIE UMCAA BAAEHTHbIX JAEKTPOHOB. : v gl B
Hamcarh SAGKTPOHHO — IPadUuecKyio CTPYKTypy artoMa IOA HOMEepoM 62 M ykasamh -
KBAHTOBLIE UMCAQ BAACHTHBIX DAEKTPOHOB. ' ' gt
O6BIACHNUTD ¢ TIo3uLym Metoaa BC obpasopanie Moaekya SiFi, CFs.
O6BscHUTS ¢ To3uimu MeToaa BC o6pasosanite MoaekyA CFy, SiFe™.

a. 2NO@ + Cla ¢y < 2NOCI
b. CaCOsqy © CaOg + CO2(n
TemnepatypHbiii  Ko3GduimeHT ckopocTu peakuun” pasen 2,8. Bo. CKOABKO 303pacTeT

" CKOPOCTb PeakLmu HPH MOBbILICHIN TEMIIEPaTypbl 0T 20 A0 75%. e
Brruncants 3Hauenns AH®, AS®, AG® aas peakin nipn 298 K: '

4HCl ) -+ Q2 = 2CLa () + H20@ | ] i

' Bb[lmc/\mh srauenne AG® aast peaxipu nipn 2500 K:

4HCI[| o+ 02(1] 2CI')(|}+ HZO(,K)
BO3MOKEH Al npouecc? : x

i

I

C TOMOIIBIO METOAA JAEKTPOHHOrO OasaHca paccTaBuTh Koatquumemhl B ypaBHeHbjl_
peakiyn:

‘H3PO4 + HI = HsPOs + I + H:0 ' _ §E
3aKOHUYUTL YpaBHEHNE peakImu:




: Mn(OH). + CL, + KOH = MnO; + ...
. YKazaTh BOCCTAHOBUTEAb 1 OKHCAUTEAD
Hanmcars ypasnerns saekrpoansa n paciiaasa coan NaCl. _ - S

BLIumcAnTh MOAJIPHYIO, SKBUBAACHTHYIO ¥ MOASABHYIO KOHLEHTpamu 15 % pacTBOp:
CEPHOIf KICAOTBI, AOTHOCTBIO 1,105 T/MA. it : il
TemnepaTypa Kunenunsg BoAHOro pacTeopa caxaposel (Ci2H2,011) pasHa 101,04°C. Bhruncam
MOASIABHY 10 KOHLICHTPALIMIO 1 MAacCoBYI0 AOAIO Caxapos3bl B PacTBope. 5
Haiitu pH 0,1 M pactBopa CH;COOH, ecau crerens MOHM3ALIMN KUCAOTHI 1,3 %.
BBIUMCANTL MOHHYIO CHMAY ¥ aKTHBHOCTH JOHOB MarHmsi B pactBope, coaepxamiem 0,01

- Moab/A Mg(NO3): n 0,01 Moan/a MgCL. Lo . e

PacrBopumocts coan Pblz ipu komuarioii Temneparype pasua 6,5-10% voas/a.. Haiiru [1 Pl

- Kak HeoGxoAuMo m3mernts T, P, C, ut,651 PaBHOBECHE CMECTHAOCD BIPABO AASL ]iteaxuum:

. ' Ho oy + Lo n = 2HIy AH® > 0? : S B
Kakoit o0beM BOAOPOAA MOTPEBYeTCS AASl B3AUMOACHCTBUS C Fe:Os maccoii 640 . kr, . .
CoAcpialeM 25 % npumeceii> Kakoe KOAMYECTBO BOAbI [ 5TOM 00pasyercy: et
YeMy paBHO OCMOTHMYECKOE AaBAEHMe npu 17°C pacrsopa, coaepkamero 11,1 r XAopuAa.
KaAbLis B200 MA PacTBOPa, eCAN KaKYIIAACs CTENeHD AMccoumariim coan parta 0,75. :

» Boluncants xoucranty ruapoansa ¢ropnaa kaams, OMPEACAUTh CTENEHb TMAPOAM3A ITOM -
-coan 8 0,01 M pacrsope n pH pacrsopa. . 5 L




it IpOI‘pﬁMM& COCTABACHA B COOTBGTCTBMH C I'OCYAQpPCTBCHHBIM OGPaBOBaTeAbeIW CT&HA&I_)TO\J BBICIIEI'Or

B | " w
‘Hgrapiumii npenoAaBaTeAb KageApbl HEOpFaHM‘IeCKOM xumun TTTTY

i IporpaM'VIa yueOHOIl AMCIMIIAYHBI YTBEPIKACHA  Ha 3aceAQHMI Katl)eApLI Heopra}mqecmu XMM '
TIPOTOKOA No {-or 28903 teod roaa.

n_-‘:;_’3a13. Ka(bcApoﬁ HCOPIAHMYCCKOM XuMin M"'— : Kosasesa C.B..

59%.

PodeccnoHaAbHOTO oGpaszosanys no criermaabHocT 022500 (032102.65) «Pusuueckas KyAbTypa AM}
nu C OTKAOHCHUAMM.B COCTOSHUN 3A0POBb» (AAalIlHB[[aH (puznueckas KyAbTypa)

IporpaMmy COCTaBMAA! ,é‘
: : /a

_HporpaMMa V‘leﬁHOM AVICHMITAMHBL OAOGPGH& METOAMUYECKOH KoMMCCHeil GMOAOFO-XIAHM‘{QCKOFO

.jq)aKyAbTeTa TITTY mporokoa Ne 7 ot 74. 09 Leof  TOAA. : |

TllpeacesaTeAn MeTO,AI/[‘leCI{Oﬁ KOMUCCHI OMOANTO-XUMUUECKOIo (aKyAbTeTa 7/, < IlTabanosa JL.A.

4

: Ackan BX® “ Murmu A.C.




Jluer BHeceHu st H3MeHeH M

JIOnO/IHEHNS 1 M3MEHEHHS B IPOrpaMMy YUeOHOH AHCLMIIHHDL « XHMHs»

Ha 2009 — 2010 yuebnblii roa

B nporpamme yueOHON HCUMITMHBI ONOTHEHUH U H3MEHEHHIT HET.
[Iporpamma yTeepikiena Ha 3acenannn kadeapbl HEOPraHHYECKON XUMHH,

npotokoni N L or 3. 08 . 4049 roza.

3asenyroumii kadeapoii a7 C.B. Kosanera
Jlner Buecenusn n3menennii

JlononHenus 1 u3MeHeHNs B IporpamMmy YueGHOM AHCLHIIHHBL « XHMHS»

Ha 2010 - 2011 yuebHblii roa

B nporpammve yueGHON JMCUMIUIMHBI AONONHEHHIT U H3MEHEHHT HET.
[Iporpamma yTBepIaeHa Ha 3aceJaHHH KaQeapbl HEOPraHMYECKONH XHMHH,

nporokoa Ne 4 or 30.04.4010 ronaa.

3aseayromnit kadeapoi W C.B. KoBasesa
JlieT BHeceHUs1 H3MEHen il

JlononHenus u u3MeHeHus B nporpamMmy yueGHOI AMCUUTIHHBI «XHMUS

Ha 2011 - 2012 yuebusrii roa

B nporpamme yueOHO#M ANCUMILIMHEL IOTIOIHEHMIT ¥ H3MEHEHHUT HeT.
[Iporpamma yreepikaena na sacenannu kadeapsi HEOPraHH4eCcKOH XUMHH,

npotokoA Ne 4 ot 30.08. 40 roja.

3apeayrownii kadeapoii @v[,/ C.B. Kogasiesa



