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HCAH " 3aAa‘m AUCHMITAMHBIL *
HEAB‘ HOA}“leHIer CTYACHTAMKW OCHOB Te()peTIﬂ‘{eCKMX 3HaHMI MO KAKOUYERBIM deAeAdM oﬁmen

BaAaqw
1. - moxazaTh MECTO XMMIM B CHCTEME €CTECTBEHHEBIX HayK, it
2. AaThb ﬂpeACTaBAeHlIe O CBOIICTBAX 3AEMEHTOB M MX COEAMHEHMII HA OCHOBE l'[epuommewoﬁ
aamﬂa AL Menaeaeesa ¢ CIIOAB30BIHNCM COBPEMEHHBIX AOCTIKEHNIT B 00AACTH CTPOEH
~ BelIecTBa, TEPMOAMHAMUKH, XMMUYECKON KMHETUKH, TEOPUM PACTBOPOB, SAEKTPOXIMIIA.
3. AaTh MPEACTABAEGHME O COBPEMEHHOM COCTOSHIIN ¥ Iy TSX Pa3BUTHS XVMMI.

TpeGoBaHNsI K YPOBHIO OCBOEHNSI COACPKAHMS AUCHMITAVHbIL.

Ipuobpemenue cmyoenmamu 3HaHUil NO C1e0YIOWUM KAIOHeBbIM 80NPOCAM:

® CTPOEHME aTOMOB M MOAEKVA; : - . B l

®  OCHOBHbIC KBAlTOBOMEXAHNYCCKNE PEACTABACHNMS 00 oGpasoBatui XUMUYECKIX CBA3CIA;
'®  OCHOBHbIE KAQCChI HEOPTaHNYECKIX BELLECTB;

®  OCHOBBI XUMMYECKOI TEPMOAMHAMUKM; .

®  OCHOBBI XMMWYECKOI KMHETHKIL;

®  pacTBOPBI HEIAEKTPOAMTOB 1 3AEKTPOAUTOB;

® ' OCHOBBI IACKTPOXMMUM 1 €€ UCIIOAB30BANKE B HEOPraHMUECKOI XUMUL; ,

® * ANCIIEPCHLIE CHCTEMBI; _ e : T
. n(iAm.Mepbi 1 OAUTOMEDHI, C i

| ;' . ® (OCHOBRI KQUECTBEHHOTO M KOAMUECTBEHHPTO aHAAM3a,

2.2, Ipuobpemenue cmyoenmamu cAe0yIOUUX YMEHULL U HABbIKOG: L

| ® yMEHME MCMOABb30BATH YYeOHYIO U B(,HOVIOFaTeAbHy}O AUTEpaTypy, a TaKKe ACKIIOHHBI | -
MaTepuaA 1o Xummy; ' . o

®  yMeHUE POU3BOANTE PACUeThl MO GOPMYAAM ¥ YPABHEHMSIM, MCTIOAB3YS 3aKOHBI XIMIIIL. :

O6bemM AVICHMIAMHBI ¥ BUABI Yue6HOI paboThi: 4
’ ‘ .CemMecTphbl
Bua yue6GHoit paboThl Bcero yacon 7

)6[[1&51 TPYAOEMKOCTB AUCLIUITAMHDI ' 180 : 180 e
; :' ::[Ayz\mopume 3aHATUS 108 : 108 g
| :!J | eKI : : 72 72 :

. _Ipafcmqecmdé sanaTus (113) : '
i ':C;eﬁmﬂapbl (©) *
| AaGoparoprsie paotsi (AP) . 36 36 Fin
1r :_I/l (MAM) ApYTHE BUABI Ay AMTOPHLIX 3aHATHI | '
E g; f‘amocroﬁTeAb_}laﬁ- pabora 72 ' '1-72_ |
{ Kypcosoii npoexT (paGoTa).

HacuetHo-rpaduyeckie paboTel !

Pedepar .
i f'(mgmj A'pyrme BMABI CAMOCTOSITEABHOI paboThl :
; .I-'B'pm JUTOTOBOIO KOHTPOAS (3a4eT, IK3aMeH ) 3K3aMeH

%  Coaepiagpive AMCIMIANHBI




Pazdenvt Qucyunaunvi U 6uObL 3aHAMUIL:

PasAeA AUCLIUTIANHD ‘| Aaboparopusie | CamOCTOsTEALHAS

1.cemectp K paboTHI ~ pabora
OCHOBHbIE [TOHATHS XMMHIL 2 2 ' 6

- Crpoenne aToMOB 1 IEPHOANYECKAS CUCTEMA
axeMeHTOB A M.MeHaeAeeBa. PeakiionHas

- CIOCOOHOCTB BEILECTR

XMMHNYCCKad CBA3b

Xuminueckast TepMOAMHAMIKA. DHEPreTuKa |

' XMMMYECKHUX IPOLIECCOB :
Xumnaeckas KUHETUKa

- XuMnyeckoe 1 $Ha3oBoc paBHOBECHE
PacTBopbl ' :

| DAEKTPOXMMIUECKHE CHCTEMBI

£ Ka‘l‘amﬂa'ropi,l 11 KATAAUTTYECKIE CHCTEMBI

10 | AucnepcHble CMCTEMbI

|1 | [ToAuMEpBI 1 OAMTOMEDDI

12 | Xumitueckas MAEHTM(i)MKElL[MH
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L2.  Cooepxucanue paz0enoe OucCyuniuHbsL: Hik
4.2.1. Ocnoenvie nowsmusn xumuu. Ilpeaver xumuy. OCHOBHblE 3aKOHBI: COXPAHEHMUS SHEPIuy,
i || COXpaHEeHMsI MacCChl, MOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOIIEHMH, OOBEMHBIX OTHOIIEHMIT, ra30BbIe.
il \BOraApo. OTHOCUTEAbHbIE ATOMHas u MOAEKYASIDHAs MACChI. KOAW{eCTBO BelecTsa. BKBuBaAeI{T
AKOH DKBUBAACHTOB. MoAsipHas macca. L
14.2.2. Cmpoenue amomoe u nepuoduueckan cucmema rnemenmoe A.M.Mendeneeea. Peam;uonudu
::p:'nocoﬁnocmb eeujecme. KBaHTOBBIE UMCAQ, MX QM3NUECKIii cMbICA. ATOMHBIE QpOuTasu ( - s, -p, - d, - f*
opGutaan). TIpyHINIBL 3aNOAHEHNSI aTOMHBIX OpOMTaAeil: MPUHIAT HaMMeHbIIe dHeprum, 3aﬂpeT
Tlayan, npasuao Xyhaa, npasnaa Kaeukosckoro. EMKOCTb SHEPIeTHUCCKMX ypOBHEi 1 IIOAYPOBHEI.
|_3AeKTp0HHLIe (opmyabr aTOMOB. KoAnuecTBEeHHBIE XapaKTEPUCTHKM OCHOBHBIX CBOICTB aTOMOB:
;"'dTOIVHBI_e PAAMyChl, SHEPrisi CPOACTBA K DAEKTPOHY, HHEpPIus VIOHM3aLN. OTﬂIOCMTeAbHaﬂ
| dreKTpoOTpHIEATEABHOCTB 3AMeHTOR, CTPOEHNE SApa aroma. ;

_ [Tepnoanyeckas cucreMa Kak €CEeCTBCHHAs CHCTEMA XMMUUYECKUX IACMEHTOB. TTepUOAbL, MPYHIThI -
v NOArpyrmsl. [lepuoAndyeckuii 3aKoH M NMEpUOAYECKas CHCTeMa B CBETE TEOPHM CTPOEHMS aTOMOB. |
|[CoBpemennas GOpMYAMPOBKa NEPUOAIIECKOr0 3aKoHa. [[epMOANYHOCTD M3MEHEHS CBOIICTB 9AEMEHTOB
[(paAnycoB aTOMOB, HSHEPrMM MOHM3AIMN U CPOACTBA K PACKTPOHY, IACKTPOOTPULIATEABHOCTH) KaK
{ldaeacrsue NEPUOAMYECKOTO M3MEHEHIS DACKT POLHbIX Koncbmypaumm aTOMOB. DAEMEHThI — S, -P, --cl, -f
—+ CeMeJICTB. : | |

. _.A 2.3. Xumuueckan cesazv. OCHOBHBIC TUIIbI XUMUYECKON CBA3M: MOHHAS, KOBAACHTHAS ([IOAH[JH&JHM
HEMOoAsIpHAs), METaAAMYECKas, BOAOpPOAHast. OCHOBHBIE TTapaMeTphl XUMIUEEKOT CBA3M: SHEPIHs 013513}1
[/AAMHA CBSI3M, BaACHTHBI YroA. B3amMocBsisb Me)fczw DHEPIMEN M AAMHOI CBSI3M. MeTOoA BaAeHTHb;x
‘B3eil. Apa - MeXaHu3Ma oOpasoBaHUsl KOBAAEHTHON CBSI3M: 0000IEHUE HECTIAPEHHBIX JACKTPOHOB U,
.Aonopuo aKLelTOpHbI. CBOMCTBA "KOBAACHTHOI CBS3M: HACHILACMOCTb, HANPABACHHOCTb, O- U T -

| cBasu. KpaTHOCTb CBSI3H, MOPAAOK CBsA3N. ['mOpmau3anms atoMHbix opburtaseit Turo mﬁplwﬁaumm u
cTepeomeTpisi MOAEKYA. Kondopmammonnsiii anasu3. VIOHHasi CBSi3b, MEXaHM3M ee. o0pasopaHms.
| [ DHeprust - MOHHOM  cBsi3u.  DddeKkTuBHbIT 3apsiA atoma. CTemneHb OKUCAEHMS. Me}l{\d(JlAeKyMIprIe
" 3auMoAeiicTBIsL (CuAbl Ban-aep-Baasbca). Boaopoanas casisb. KoMiiAeMeHTapHOCTb.

1

2.4 Xumuueckas mepmoounamuxa. nepzemuxa u HanpagreHHOCMb XUMUHECKUX npoueccos.
. | (PcroBrbIC MOHATHS XMMUYCCKOI TepMoanHamiky. Tlepsoe, BTOpoe, TpeTbe Hauaa TEPMOAMITAMIKI.
{TerAoBoit 3pdexT Xummueckoii peakim. DK30- U SHAOTEPMUUECKIE PEaKLIi. 3aKOH I'ecca, caeacTBuSE.

b Hero. DHeprus I'mGOca, SHTPONMA, KaK KPUTEPUH CaMONPOM3BOABHOTO MPOTEKAHIS xu\mqecrmx
pOI[eLCOB




b NCHOCOGHOCT}: BenecTB. VICTMHHAsS M CpPeAHsist CKOPOCTh, (PAKTOPhI, BAUsIONINE HA cxopoqrb peaximii:

leryAupoBanus CKOPOCTH , peakimif. IJopsaok peakimu. MOAEKYASPHOCTh IAEMEHTAPHOI peakimi.
aKoH AeiicTByrommx Macc. KoHcTanTa ckopocTM peakumu, €e u3mueckmii cMpicA. Tlonsrtie. 00
KTUBHBIX MOAEKYAAX 1 SHeprin akrusaivn. Tunbl Xumuueckux peakimii. KorebaTeabHbie peakiii,

2.6, Xumuueckoe u ¢pazoeoe pasnosecue. Xymmueckoe paHoBecye. KOHCTaHTa XIMIYECKOTO

OHIICHTPALMN PEArMpyIOLINX BEIIECTB, AABACHUS M TemIeparypbl. PazoBoe paBHOBECHE. Amaipamma
JOCTOSIHIA BOABL. e
i 2. 7. Pacmeopu. VMctuHHBIE pacTBOpbl. KOHLEHTpamysi pacTBOPOB, CHOCOOBI  ee Bblpa}KEH](fEI;
IPOIIEHTHAs, MOQASDHAs M HOPMaAbHAs KOHIEHTpaimsi. TepMOAMHAMIKA MPONECCa DPacTBOPEHIst

'BAGKTPOAM"IOB‘ CuabHBIE U cAalble 3A€KTp0A1‘lTbI Teopnﬂ 3AEKT‘[JOAHTM‘1€CKOH AVCCOIMaAIINN

ACKTPOAUTOB Achas — XIOKKCAS. AKTUBHOCTDb, KOY(QGULMCHT aKTHBHOCTH, MOHHAsH CHAA PAcTBOPA.
AEKTPOHHOE CTPOEHME MOAEKYA BOABL ACCOI'™AllMsl MOAEKYA BOABIL. dusnueckne M XUMUUECKHe”
BOJICTBA BOABL DAEKTPOAUTHUECKAS MOHM3AINS BOABL VIOHHOE NPOM3BEACHNE BOABL BOAOPUAH}:IH
jokasateAb. ['MApOAN3 coaeil B BOAHBIX PacTBOpAXx. Mexannsm ruapoansa. Crenetb i KOHCTAHTA
apoAnsa.  BydepHble pacTBOpbl. MaAOpPacTBOPHMBIC —CHABHBIC — JACKTPOAUTEL. ﬂpomslachlimc

2.8. Daexmpoxumuyeckue  cucmemvl.  THIbl  OKNCAMTEABHO-BOCCTAHOBHTEABHbIX pe’mu'uii'
Kucantean n Boccranosurean. Ocodennocty npotekanus OBP B pactsopax. [pasuaa coctaBacHid
ypa;sucuum OKMUCAMTEABHO-BOCCTAHOBNTEABHBIX — PEAKLMii:  MCTOABl  DACKTPOHHOIO — Oasanca  (n
JoAypeakiniil. B3auMoaeiicTsue METaAAOB C BOAON, KICAOTaMM M IEAOYaMM Kak OK[ICf\I‘ITGALHO-
OCCTaHOBMTEABHBIIT IIpOLIECC, :

; i

MCTOUNMK TOKA, DACKTPOAM3ED). BO3HMKHOBEHUE CKAauka MOTEHUMAAA Ha rPaHULEC METaAA - pacTBOp. -
DAECKTDOAHBII notennmas. Kaaccndukamst oGparumbix 3aeKTpoaoB. DAC. Vpasneine HepHcra.
1 3akoHer  Papaaes. 3A€KTpOAHaﬂ noasipuzaims.  DAeKTpoAns. [Iporecchl, MNpoTekaolme Tpu
IAEKTPOAN3E. DAEKTPOXUMUUECKAS KOPPO3USI METAAAOB, '

4.2.9. Kamaauzamopovl u xamaiumuuecxkue cucmemvt. OOmme cBeAcHUs 0 Ka[a/\mcl CyLLLHOC[b
aTaAnTU4ecKoro Aeicteus. Crerm@uuHoCcTh KaTtaAusa, akKTUBHOCTh M CEACKTUBHOCThL KaTaAu3aTOpPOB.
’inowompouaHMe M MHIMOMPOBAaHME  aTaAMTHUeCKMX mpoueccoB. OCOOEHHOLTM  KMHETHKH

HaTaANTUUECKUX PeaKiMii, (MEXaHN3Mbl KaTaAMTUUYECKUX PeaKuuii, CKOPOCT pedmmm) TOMOreHHBIii
araams. I'e rcpomHHbm KaTaAmns.

cucreM. KoAnuECTBEHHbIC XapaKTCPUCTUKN AMCHEPCHON (asbl. [loAyuenne u CBONHCTBA KOAAOMAHBIX
|| anctem. AacopGumst. OcHOBHBIE MOHATHSL. CBOJCTBA AUCTIEPCHBIX CUCTEM. BUABI AUCTIEPCHBIX CHCTEM. |
;;4 2.11. Hoaumepol u oauzomepwi. lloHstne o nivanmepax u oauromepax. Kaaccuduxamus. Croco hl

Joayueﬁwﬂ XUMHUUECKOE CTpPOEeHUE U MPOCTPAHCTEEHHAs dopma makpomoaekya. Tunbl cBsizeil 1B
1oAnmepax. Crojicrsa pactsopos BMC. ;
£

h_(bmw[ecxmu M3UKO-XUMUYECKUIT 1 XUMUYCCKNIT aHaAn3. AHaAMTHYECKNit curnaa. [Ipeamer u 3apaun
KauecTBEHHOTO aHaAM3a. MeTOAbl KaueCTBEHHOIO aHaAmsa ((pusmueckue, QU3MKO-XUMUUECKIE,
Xumnyeckie). Maipo-, MUKPO-, IIOAYMUKPO- M YABTPaMMKPOaHaAN3. UyBCTBUTEABHOCTh aHAAUTIYECKHX °
‘peaKiii ¥ ee MoKasaTeAN: OTKPhIBAEMbIl MMHUMYM, NPEAeAbHasi KOHIIEHTPAIMsI, MIHIMaARHbI] 00BeM. |
__IIpcAMCT 1 METOAbI KOAMYCCTBCHHOIO anaAu3a. ['paBumerpuueckuii M TUTPUMETPUYECKNIT  aHAANBEL.

OHAYKTOMETPUMYECKMIL, . TIOASpOrpaduuecKii, Ky AOHOMETPHYECKMIA, Xpomarorpagrueckiii,
JNEKTPOCKONMUECKne METOAbL. CyYIHOCTh MSTC OB, UX YYBCTBUTEABHOCTb M OOAACTEH MPUMEHEHMS,
D1mnbkm anasnsa: abBCOAIOTHBIC M OTHOCUTEABHbIC, CAyUaiiHbIe 1 CUCTEMATUYCCKHE.

14.2.5 Xumuueckas wumemura. IIOHSTHE O CKOPOCTH XMMMYECKOi peakumu. . Peakumonuas .

pupoaa pearvpylommnx. BCLICCTB, WX KOHUECHTpauws, TeMIcparypa, KaTdAN3aTophbl. MCIOAbI_

Viexanusm npolecca pacTBopeHus. PacTBOPUMOCTL TBEPABIX BELIECTB, KUAKOCTEH M ra3oB B BOAC
Kpuspie  pactsopumoctn.  KoAAuratuBHbie —CBOJCTBA  PacTBOPOB — HEIAEKTPOAMTOB. PactBopb1

Appenuyca. CTereHbh M KOHCTaHTa MOHM3alMK. 3aKkoH pasOaBaenus OctBaabAd. Teopust - CHABHBIX

ACTBOPUMOCTH. : s

HPOBOAHHKM [EPBOro M BTOPOTO PpOAAQ. TMHb] '3AeKTp0XMMM‘IeLKHX CUCTEM (XMMLI‘]@CKPH‘I

2.10. Aucnepcrivie ‘cucmemvt. TIOHATHE O KOAAOMAHBIX CHCTEMax. Kaaccuukaims AMCrepCHbIX

4.2.12. Xumuveckas ut)eumugimxauux. OCHOBbI  KaueCTBEHHOTO U KOAUYECTBEHHOTO aHaAM3a."

DI3IUEecKne u (DMBMKO -XJMMHUYECKHE METOABI KOAMYECTBEHHOTO aHaAM3a: HOTEHLIHOMETDPITIGCKHH,.

apHopecks. TlpuHumn Ae Ulareabe. Cmenienme XuMHUECKOIO PaBHOBECUSI MpU  U3MEHEHHM -

-

-



AaGopaTopHbIi NIPaKTUKYM

NO n/m | Ne D&BA.CAEI AVCIIIIAMHDI |

HaumeHoBaHue AaﬁopaTopHOM paboTHI |
|

1 cemectp

i M
b

XI"IV[VI‘{CCKd}[ MOCY Ad. OnpeAeAeHwe 3KBMBAAEHTHOI \daLLbl
‘\AG[OAO\‘I BBITECHEHMSI.

421

SIBAeHMsA, HADAIOAAEMBIE TIPM PACTBOPEHUN BEIIECTB. OnpeAeAeﬂme
pPacTBOPUMOCTH COAN. [IpUroToBaeHne pacTBOPOB M3 TBEPABIX I
KUAKNX BelliecTs, PasbanAenye pacTsopos. Onpeaeaenne pH
pacrsopa. : .

42.7.

!
i

flitie 2.

1.
2.

V4eGHO-MeTOAUYECKoe ofecreueH e AVICIMTIAMHBI:
Perxomendyeman aumepamypa:

a)

-

OCHOGHAA AUMepamypa. 1
['annka, Hukoaait Aconnaosuu. O0was xumust: yuebrnoe nocodbue aas Byson/H.A. FAuHKa £
noa pea. A.M. EpmakoBa.-M3a. 30-e, ucnp.-M.: MuTerpaa-Ilpecc, 2005.-727 ¢. |
T'annka, Hikoaaii AeoHnAoBIY. 3aAauy 1 ynpakHeHMs 10 oOmmeit Xuvumu: yuebHoe nocodue

Aast BY30B/H.A. I'amnka; TToa pea. B.A. Pabunosuua, X.M. Py6uHoii. VIBA crepeoTurt.-M.:
- Unrerpaa-Ilpecce, 2002.-240 c. ‘P

AxmetoB, Hauab Cubrarosuu. Obuiasg 1 HeopraHuyeckas Xumus: yqefiHMK Aas BY30B/H.C.
AXMETOB. -4-¢ U3A., ucnp.-M.: Beicimas nrkoaa [ Ap.], 2001.-743 c.

 QonoaHumenvHas aumepamypa; . :
Vrait, SIkoB AAekcanaposuu. O6mas u Heopranuyeckas Xummsi: YUeOHUK AAS Bymlsf}{ A
Vraif.-4-e U3A., crepeoTurL.-M.: Bricimas mkoaa, 2004.-526 c. : :
KapaneTssnm, Mnxana Xprctodoposiy. O6mas 1 HeopraHMueckas XIMIS: YIeOHIK AAS

.By308/M.X. Kapanetbsinil, C.V1. ApakuH.-4-e usa., crepeorun.-M.: Xuwmusi, 2000. 588(, (AAH

BBICLICI LIKOABI). :
Heopranuyeckast Xummus. DusmKo- XUMIUECKIE OCHOBbI HEOPTAHMYECKOI XUMMIL: B 3 -X T.l i
yUEOHMK AAS  By3oB/ 1OA peA.- FO.A.  TperwsikoBa.-M.:  Akasemms. (Bblcmeei
npodeccnonaabHoe obpaszosanue). T. 1:DPUBMKO-XUMIUUECKUE OCHOBBI Heopraumqecmu
xumun/ MLE. Tamm, FO.A. Tperbsikos.-2004.-233 c. . >
Korron, ®. CoBpeMeHHas Heopranuueckas xumus/®. KoTToH, AK. YUAKUHCOH; TIep. ¢ aHI‘A.

- C.C. Yypanosa; oA pea. K.B. Acraxosa.-M.: Mup. 4. 1: Obmas teopus.-1969.-223, {l]c.
Huxoaaes, AeB AaekcaHApoBMY. OO0IIas M HeOpraHuveckas: XMMMUs: ytteﬁﬂoe TocoGue AAST
' isy';om’AA HMKOAaCB -M.: [Ipocsewenne, 1974.-623 c. |

Cpedcmea obecneyenus 0ce0eHUs OUCYUNAUHDL:
KonTpoAupyromast mporpamma rno AUCHUNIANHE «XUMUsD),*

MaTepuaABHb-TeXHuqecxoe ofecreuyeHne AVICHUIIAMHBI:
Ay antopuslit poHA TTTTY, 6nbanorexa TT'TIV.

|

MeroanvecKkne peKoMeHAALMY 110 OPraHUu3alMU U3YIeHNUS] AMCIMIIAUHbL _ ;

Memoduueckue pexomendayuu npenodasamento: ¥
1

_ Teoperny¢ckne 3HaHNS, MNOAYUYEHHbIE W3 AEKIMOHHOTO Kypca, 3aernAm0TCﬂ Ha HpaKTII‘IeC'KKX.: :
Badsitusix. TIpomMesxyTOuHble Cpe3bl 3HAHMI TPOBOASTCS TOCAE M3YYEHMS] OCHOBHBIX TeM Kypea.
TTpomexy Tounblii cpes 3HaHm1 npouo;xmcu IIMCBMEHHO (KOIHPOAbIIbIC paborbi) n (nan) TECTUPOBAHMEM. ;

Memoduqecrme yKazauus 045 cmyoenmos:

|

2. 1: Ilepeuens npumeprolx KOHMPOALHHLX 60NPOCOE U 3A0AHUIL 018 CAMOCMOAMEALHOIL paﬁomu.

AaABTOHUABI, ﬁepTOAAMAbI
VpasHeHue DitAmiTeiia.

-



Hpomenmme " \IOAEI{YASIprIe cpopmy/m BEIeCTB.

PacueThl 1o XUMNIECKUM QOpMYAaM.

PacueTsl 110 XMMNUECKINM, PEaKLIVSIM. ; , ™

Moaean cTpoeHus aroma: ToMcoHa, PeaequopAa bopa.

ATOMHBIE CIIEKTDBI. _ ; ;
HayuHoe 3HaueHue nepuoAMuecKoro 3aKoHa. : it _ ' |
AuarosHaAbtast epMoANYHOCTb. -
V30TOTBI. PaAKOaKTHBHOCTD.
KonopManoHblii aHaAns. -
MeTaaanuecKasi CBsi3b.

TenAoBoit HGerT XMMUUCCKNX peaKuuil.
THIBI XUMUYECKUX PEAKIINIA.

" Ou3MUecKe CBOMCTBA BOABI.

“Teopusi CUAbHBIX IAEKTPOAUTOB.
MaAOpacTBOPUMBIE CMABHBIE IAEKTPOAUTDI.
3aKkoH PayAs. :

BajkHElIe OKICANTEAN M BOCCTAHOBHTEAIL.
DAEKTPOXUMMYECKAsH KOPPO3USI METAAAOB.
AVDAEKTPUKN, TIOAY [IPOBOAHUKIL.
[IPOBOAHMKI MEPBOTO I BTOPOI'O POAA.
[ToAayueH1ne KOAAOMAHBIX CHCTEM. '

. [MaacT™maccel. :
OurnbKy aHaAn3a: abCOAIOTHBIC 1 OTHOCHTCABHBIC, CAYUAITHBIC 1 cuCTeMaTnyuecKue.

2.2, ITpumepnas memamuxa pegpepamoe:
' VicTopusi pa3BUTHSI IPEACTABACHMIA O CTPOEHNH ATOMA.
Dralibl Pa3BUTHSL IEPUOANYECKOrO 3aKOHA.
_ TTepmoAdecKie CBOJICTBA ATOMOB 1 HOHOB 3AEMEHTOB.
AAAOTpOITHSL.
- ATOMHBIE CIIEKTDBI.
MoaeAn cTpocHms aToMa.
Paxn0aKkTHUBHLIE SAEMEGHTHI.
[IpupoAa KOBAAEHTHOI CBSI3M. il
MEeKMOAEKY ASPHOE B3aNMOACHCTRIE. L
Arperarible COCTOSHMIS BCUICCTBA. it
DU3MKO — XMMUUECKIE CBOJICTBA BOABI,
XUMWUYECKIE UCTOUHMKIN AEKTPUUECKOI SHEPIHIL.
+ KOAAOMABI 1 KOAAOMAHBIE CHCTEMBI, '
[TpONCXOKACHUE XMMNYECKUX DACMEHTOR.
CHHTE3 MOAMMEPOB: TIOAMMEPH3ALINS i TOAMKOHAEHCAITMSL.
DMYABCUH, TIEHBI, CYCIIEH3UI. ;
[TOBEPXHOCTHO — AKTUBHbIE BeleCTRa.
Kopposust metaasros 1 6opbba ¢ Heit. ,
- PacmpocTpaHeHHOCTL XMMHUECKIX 9AEMEHTOB Ha 3eMAe. ' HE R
- XMMUUECKe BOAOKHA U ITAACTMACCHI. : ' S

szmepuuii nepeuens 60npocos K IK3ameny:

" AToMbl. Moaekyabl. OTHOCHTEALHbIE aTOMHAsL M MOAEKY ASIpHAsl Macchl. Xumimueck Wit
oaeMeHT. V3otombl. IIpocThie ¥ CAOKHBIC —BEIIECTBA. AAAOTPOIII. ATOMHO-—
MOAEKYASIDHOE yueHne. OTLICL feAbHAs TAOTHOCTh BEIleCTRa. - it
Tenaonoit dddexT XuMuueckoil peakuynm. DK30 — U DHAOTEPMUUYCCKUC _peaximu.
TernaoTa 06pa3oBaHysl 1 PA3AOKEHMS XUMIUECKMX COEAMHEHII.
3akoH ['ecca, CAEACTBISI 3 HETO. - |




“oBbemHbIX oTHomennit Feit Al0ccaKa, 3aKOH ABOIaApo 1 CACACTBUC 13 HETO.

"MeKMOAEKY ASDHBIE B3aUMMOAGHCTBISI (CHABI Ban-Aep-Baaabca). KoMmaeMeHTapHOCT]

OCHOBHbBIC 3aKOHBI XUMMIL 3aKOH IOCTOSHCTBA COCTaBa BEINECTHd, 3akOH 'Kp’arﬁi)’_ix
OTHOIIEHNIA, 3aKOH COXpaHeHIsk MacChl 1 SHEPTIN TP XUMMYECKUX PEaKInsX, 3aK0H
Dueprms ['mbOca, SHTpOINL, KaK KpUTEPHH CaMOIIPOM3BOALHOTO  IPOTEKAHMS :
XUMMUECKIX PeaKiil. _ ' _ £
XUMUUeCKuii IKBUBAACHT. DKBUBAAEHTBl JAEMEHTOB M CAOKHBIX BCIHIECTB. 3aKoH
IKBUBAACHTOB. ' ekt Y
TIOHSTHE O CKOPOCTH XMMUUECKOl peakimit. VICTHHHAS 1 CPEAHS CKOpoCTtb, dakropsl, .
BAMSIFOIIVE Ha CKOPOCThH PEaKim. 3aKOH AECTBYIOLIMX MACC. KoncTtaHTa CKOPOCTH
" peaxium, ee GuaNUEcKuii CMbICA; TIOPSIAOK PEAKILIN. KoaebaTeAbHbIE peakumm.
E,gmmug KOAMUECTBA BelecTsa — MOAb. Moasipiast  Macca. Yucao ABOTaApo.
MoASIpHBIii 00BEM BEIecTsa B ra3000pasHOM COCTOSHMM. B
TTomsITIE 00 aKTHMBHBIX MOAEKYAAX VI SHEPIHMM aKTHBALUIN.
BUABI KATAAN3a: TOMO — 11 1€TEePOreHHBI i. e
KBAaHTORbIE UYMCAA, WX (QU3NUECKMil CMBICA. ATOMHBIC opGurasn (-s, -p, -d, o
opbuTasu). IIpyHIMIBEL 3aMOAHCHMS ATOMHBIX opOuTaeit: MpUHIMII HayMeHbIIen
sHepryi, 3ampet [layam, npasiao XyHAQ, NPaBHAd KAEUKOBCKOI0. DAECKTPOHHBIE |11
rpadyueckie QOpMYAbl aTOMOE. ' g ¢
- Xumnueckoe pasnopecue. KOHCTaHTa XWUMUUECKOTO  PaBHOBCCHL. Mputimn  Ae -
IIlateAne. : R
KoAnuecTBeHHbIE XapaKTEePUCTUKIM OCHOBHBIX CBOIICTB aTOMOB: aTOMHBIE DAAMYCHI,
SHeprus  CPOACTBA K JACKTPOHY, — IHCPTUd nonnzarmu.  OTHOCHUTEABHAS
JACKTPOOTPULATEABHOCT SJACMEHTOR. . ol
OKICAUTEALHO — BOCCTAaHOBUTEALHble —peakiyi. CocTaBAeHue OBP meTopaoMm
. DAEKTPOHHOI0O DaAaHca. : '
CospemenHas  GOpMyAMPOBKA TEPUOANYECKOTO  3aKOHA. TTepHOABL, , TPYINBL 1 .
HOAIPYTHIbL.  TICPMOANYHOCTL M3MEHCHMS CBOWCTB DACMCHTORB (PAAMYCOB ATOMOB,
SHEprMM MOHU3AINHU U CPOACTBA K SAEKTPOHY, aAeKTpOOTpMuaTeALHOCTm). |
DAEKTPOAN3 PACIAABOB /i BOAHBIX PACTBOPOB. 3akoHbl Papasest. i
OCHOBHBIE THITbl XUMIUECKOIi CBSI3I: HOHHAs, KOBAACHTHas! (TTOASIPHEs! 1 HETOASIDHASE),
MCTAAAMYECKAs, BOAOPOALIAS. ’ T
Kopposis MeTaAAOB. ; - el
O6pa3zoBaHe XMMIIECKOi a3y, OCHOBHbIE MTaPaMeTPhl XMMIYECKOI CBSA3M: 3‘Hep'rfp$k
.CBSI3, AAVHA CBSI3M, BAAEHTHBII YIOA. ' il |
" DAEKTPOHHOE CTPOCHUE MOACKYA BOADbIL. ACCOUMALMS MOACKYA BOABI. dusnueckne n
XUMIUECKIE CBOJMCTBA BOABL ~DACKTPOAUTHUECKAs MOHM3AINL  BOADI. UonHoe
TIPOM3BEAEHNEC BOABIL. BOACGPOAHBIIT ITOKAa3aTEAD. ' ikl
MeTOA BAAEHTHBIX CBSI3EIA. :
AJICIIEPCHBIC CUCTEMBI, NX KAACCH(UKALMs: B3BECH (cycniensum m  OMYAbCHM),
KOAAOVAHBIE CUCTEMBI, MICTUHHbLIE PAaCTBOPLL. ’ P "
- TloAnMépsI 11 oamromepsl. Kaacendukarmst. CBOWCTBa pacTBOPOB BMC.
ABa MeXaHu3Ma 0Opa3oBaHUs KOBAAEHTHOW CBSI3N 00600IIeHne  HeCTapeHHbIX
JAEKTPOHOB U AOHOPHO akuenropubiit.  CpoiicTsa KOBAACHTHONM = CBSBM:
HACKINAEMOCTD, HANPABAEHHOCTD, G — M T — CBA3I. KpaTHOCTD CBSI3M, TIOPSAOK CBS3M. -
KOHIIeHTpa1sl  pacTBOPOB, CIIOCOObI €€ BLIPAKCHILT: IpOLIEHTHAsA, MOASIpHAsL,
HOPMaAbHasl, MOAsiAbHas. PaCTBOPUMOCTL TBEPABIX BEINECTE, JKMAKOCTEH, ra3oB'B
BOAE. ' : |
ubpuAn3ais aTOMHBIX opOuTaAei. \
CBojicTBa HEIAEKTPOAUTOB.

CpoiicTBA  DACKTPOAMTOB.  MaAopacTBOPUMBIE  DACKTPOANTEI. HpOI-'IBBCAI.eHliIé
PacTBOPUMOCTH. _ d R
CrereHb M KOHCTaHTa AMCCOIVAImi SAEKTPOAUTOB. CHABHBIE I cAaabble 3AeKTp0AMT$i.
AKTHBHOCTb, KOOQOUIMEHT aKTMBHOCTH, MOHHAsI CMAA PACTBOPA. ' ;
[MAPOAN3 COACH B BOAHBIX paCi BOPax. e |
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OCHOBHBIE TOHSTHS XUMITIECI0il TEPMOAMHAMMKIL CUCTEMA (3aKpBITSL, OTKPBITAS,
u30AMpoBanHas), gasa, TenAoTa, paGoTa. Tlepsblii 3aKOH TEPMOAK HAMUKU. - k
Mexanusm npoiecca pacrsoperist. TepmoannaMika [IpoLecca pacTBOPEHms. 2
T'aAbBaHNUECKUIT DAEMEHT. DAERTPOAHDIH TIOTEHIMAA. DAC. Ypasuenue Heprera.

-'MerAM cTpoenmst aroma ToMmcoHa, Pesepdopaa, bopa, uX Aocmmicma
HEAOCTAaTKM. % s A8 R
B3aiMOAEHCTBIE METAAAOB € BOAOI, KMCAOTAMM 1 eAOUAMM KaK OKUCANTCABHO
BOCCTAHOBUTEALHBII ITpOLIECC. ' !
[ToAy UeHMe TIOAMEPOB. Peakiiii HOAMMEpH3aliit 1 TOAMKOHAEHCAIIIL,
da30BOE pasHoOBecHe. AnarpamMva COCTOSHUS BOABI. : |

_ CrieumpuHOCTb 1 CEACKTNBHOCTD KaTaA3a. UHrnouTOpbl, IPOMOTOPBI. :
METOAB! IIOAY YEHUS KOAAOUAHBIX CUCTEM. AAcopOrms. _ st
[IpeAMeT M 3aAa@uil  KaueCTBCHHOIO anaAn3a. MeTOABI KAueCTBEHHOrO aHaAJ3a
(pusmueckme, GU3NKO — XMMIHECKNE, XMMUUECKIE). AHAAUTUYECKNTT CUTHAA.
KoAnuecTBeHNblil anaan3. Kaaccndukaiys METOAOB KOAMUYECTBEHHOI0 aHaAn3a.
'paBUMeTPHUECKNIL, TUTPUMETPUUECKII METOADI KOAMUECTBEHHOIO aHAAN3A. ;
TTOTEHLIMOMETPHIECKHIT METOA aHAAN3A. ' X 4
Xpomarorpapuueckiii MeioA aHaA3A. '
KOHAYKTOMCTPUYECKHNIT METOA aHAAN3A.
TToastporpadaeckuii METOA aHAAI3A.

* Ky AOHOMETPHUECKMIT METOA aHAAN3a.
CreKTPOCKOMMUECKNE METOABI aHAAN3A. v 5
UyBCTBUTCABHOCTb AHAAMTUYCCKMX  PeaKLmii 1 ce HOKA3ATCAN: OTKpbiBaEMblii
MUHUMYM, [IPEACAbHAsT KOHTEHTPALId, MUHUMAALHBI 00BLEM. tia

-

8.2.4. ITpumepnolil nepeuens 3a0a K IK3ameny: - |

BEIUMCANTL MOAEKYASPHYIO Maccy OeH30Aa, 3Has, UTO Macca 600 MA €ro mapos [pu 87°C u
AasaeHuu 83,2 klTa pasna 1,30 T. : S e
Buiuncanth Mmaccy 33,6 m° (i.y.) Merana CHs W OINPCACAUTH YMCAO MOAEKYyA C€rO,
COAEpKAIIIXCSE B 3TOM 00BbeMe. _ . e
B 180 r 15 % pacTBOpa I'MAPOKCHAQ HATpis PacTBOPHMAMN €Iie 20 r weaoun. Kaxoii er'élz}a
MACCOBast AOASI [IEAOUM B TIOAYUEHHOM pacTBope? - et
CKOABKO MOACKYA KMCAOPOAQ oGpasyercs 1py pasAOKeHNN 180 r BOABI DACKFTPUUCCKUM
Tokom? Kakoil 06heM OAYUMTCS TIPH 3ToM (H.Y.)? ' i
Ipu 25°C n aaAeHmn 99,3 xIla HeKOTOPOE KOANUIECTBO [d3a sanyvaeT oobeM 152 ma. Haifry B
KaKoit 00beM 3aliMeT 3TO Ke KOANUECTBO ras3a npu 0°C u aasaennu 101,33 kIla. :
Harmcars DAEKTPOHHO — IPapuyCcKylo CTPYKTYpPY ‘atomMa [OA HOMEpOM 55 M yKasaTh:
KBAHTOBBIE UNCAA BAACHTHBIX 3ACKTPOHOB. : t
HarmicaTh SAEKTPOHHO — rpaduuecKyro CTPYKTypy aToMa TOA HOMEPOM 52 1 yKa3aTh
KBAHTOBbIE UMCAQ BAAEHTHBIX JIAEKTPOHOR, -

. Hammcarh DAEKTPOHHO — TPadnucckyio CTpyKTypy aroMa I[I0A HOMCPOM 29 u ykazarb.

KBAHTOBDIE UNCAA BAACHTHBIX ACKTPOHOB. o
HamicaTh SAEKTPOHHO — TPaguuecKylo CTPYKTYpy aToMa IOA HoMepoMm 62 U yKazaThb .
KBAHTOBBIE UMCAA BAAEHTHBIX 3ACKTPOHOBR. . A v il

O6bsichnTh ¢ no3uimn meroaa BC 0OpasoBaHne MOACKYA SiFs, CFe*.
O6LscHITS ¢ mo3utny Metoaa BC odpasoBanne MOACKYA CF4, SiFeé?.

. 3amcath BEIPAKEHNE 3aKOHA AEHC: BIL. Mace AASL PEaKLLIA:

a. 2NOp + Clagy 2NOCI b CHidn
; b. CaCOs < CaOw + CO2¢n S 1! &
TemrtepaTypHblit KO3(OUIMEHT CKOPOCTH  peaKIin paseHn 2,8. Bo CKOABKO Bospac;TfT :
CKOPOCThH PEAKLN TIPM MOBBILICHNN TEMHEPATYPbI 0T 20 A0 75°C. it
BbIUNCANTD 3HAYSHNS AH®, AS°, AG® aast peakumn npu 298 K: A
4HCl( + 020 = 2Cl + H20w : " S

BriuncAnts 3Hauerme AG® aas peaxim ripu 2500 K: : 7

- | | 8



T 4HCln + O2n=2CLhn + H2O0x

. Bo3moskeH AM mpotecc? - R

'C HOMOHBIO METOAA DACKTPOHHOIO 0aranca paccrasith KOO(QMLIEHTEI 1 * yPaBHETI
peartuy: : _ SO

HsPOs + HI = H3P03 + I+ H.O ks
3al<ouqmb ypaBHeHM& peaxumn:
MD(OH)z +Cl: + KOH MnOz
YKa3aTh BOCCTAHOBUTEADL ¥ OKMCAUTEADL Wl
HanmcaTb ypaBHEHNS 3AeKTp0A143a u pacriaasa coan NaClL. _ . s
BBLIUMCANT, MOASIPHYHO, IKBUBAACHTHYIO M MOASABHYIO kouneHrpaimmn 15 % .pacmopa -_
cepHoit KNCAOTBI, HAOTHOCTHIO 1,105 r/™A.

- TemMIepaTypa KiUIeHI1sl BOAHOTO pacTsopa caxapo3sl (C12H20n) paBHa 101; 04°Cl BLIIIMCAMTL

MOASIABHY10 KOHLIEHTPAIIMIO J MACCOBYIO AOAIO CaXapO3bl B pacTBOpE.

Haiitu pH 0,1 M pactBopa CH>COOH, ecAu CTeneHb NOHN3aIUM KNCAOTI 1 3 %..

BLIUMCANUTL MOHHYIO CHAY M @KTUBHOCTb VOHOB Markys B pacTBOpe, COACPIKALLEM 0, 01

MoAb/A Mg(NOs) 1 0,01 Moan/a MgCla.

PactBopinvocTh coan Pbls nipu KOMHAT{0i1 TemiiepaType paBHa 6,5-10* Moab/A. Haiitu I1 P.v

. Kax neobxoanmo usmenntsb T, P, C, 4T00bI paBHOBECHE CMECTUAOCE Bnpaéo AASL pEaKin:

: Hz o+ Lo =2HIy AH?>0? kit
Kakoii 00BEM BOAOPOAQ TOTPEOyeTcs AAS p3aumoaeitcTus ¢ Fex0s Maccoit - 640
coaepxamieM 25 % npyveceii? Kakoe KOAM4eCTBO BOABI IIPY 3TOM obpasyetcs? _
YeMy PaBHO OCMOTMUYECKOE AQB: enne npu 17°C pactsopa, coaepikamero 11,1 T x;\opi_
kaAbLst B 200 MA PacTBOpPA, €CAU KoKy Lasicsi CTereHb AMCCOLIMALM COAN PaBia 0,75.. .
BLIUNCAUT KOHCTAHTY TMADOAM32 (TOPHMAA KaAMsl, OTPEACAUTDH CTEICHE rmpoz\ma aToIYi
coan B 0,01 M pactBope u pH pactsopa. ' S

-
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[porpaMma COCTaBA€HA B, COOTBETCTBIN ¢ rOCYAAPCTBEHHBIM oﬁpasoBaTeAthm CTAaHAAPTOM BBICILIETO
podeccnoHasbHOro odpasopanmsi no Harpasaetiio 540100 «EcTecTBeHHOHayYHOe 00pasoBaHne» :
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IporpaMmy COCTaBMAQ: ;
;- Taplmm npenoAaBaTeAb Ka(eAphl HEOPraHMUECKO XUMUN TFHY %é‘ s

| AKCMHBHKO OC[;

porpamma yyeOHOIl AMCLIMITAMHBI YTBEP/KACHA . HA 3aCEAQHMM KadeApbl HeOpraHmdeckoii XMM'
[POTOKOA No 10T A4 04 1oL8§ TOAa.

1BaB. kapeapoii HEOPIAHMYECKOI XUMUU M - 'K()BaAeBa B

.| ITporpamma  yueOHOIT - AHCHMHAMHBI 0A06peHa METOAMYECKOI  KoMICCHel GMOAOFO-XMMquCKom
axyapreTa TITIY nporroxox\ Ne 71 oT _o1. 09. 2009 TOAQ. : -

] IpeAceAaTeAb METOANUECKOT KOMICCHIE BHOAOTO-XUMUUECKOTo daky abtera_LL “TlTabanoBa VI.A.

OIAACOBAHO! ' Tk
it Ackan BX® 7T Munny A.C. il




Jluer BHeceHust H3MeHEHHIT

JlononHeHHs U U3MEHEHHs! B mporpammy y4eOHoH aucuunantbl «O0mas XuMns»

na 2010 — 2011 yuebublii roa

B nporpamme y4eOHONH QAUCUMIUIMHBL JOMOJIHEHHH U H3MEHEHHIT HEeT.
[IporpamMma yTBepraeHa Ha 3aceaHUU Kaeapbl HEOPraHUUECKOH XUMUH,

nporokosi Ne 4 ot 30.08. 4010 roza.

3asenyrommnii kadeapoi @vﬂ/ - C.B. Koranera
Jluer BHecenus uiMeHennii

J_IOI'IO.'IIISHHH W U3MEHEHHUS B IPOrpaMmy }-"H@GIIOﬁ JHUCHHITIHHBI «O0Las XuMHI»

Ha 2011 = 2012 yucOHBIH ron

B nporpamme yuyeOHOH QUCLUIIHHBI OMOJHEHHH H U3MEHEHHI HET.
[Tporpamma yTBepKaeHa Ha 3ace/lannn Kadeapbl HCOPraHMYECKOH XHMHH,

nporokosi Ne 4 ot 30.08. Lot/ roja.

3aseaytownit kadeapoi M,.___ C.B. Kosanesa



