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1.

XUMHHU.

Lenu u 3aga4u AMCUUIJIMHBI:
Heapb: monydyeHue CTyJeHTaMH OCHOB TEOPETHUECKHUX 3HAHHUI IO KIIIOUEBBIM pasnenam ooiiei

3amaun:
1. IIOKa3aThb MECTO XUMHUHU B CUCTCMEC CCTCCTBCHHBIX HayK,
2. JlaThb TPEJCTAaBICHUE O CBOMCTBAaX »JJEMEHTOB M HUX COCIMHEHUHW Ha OCHOBE

ITepuonnueckoro 3axkoHa J[.MI. MenneneeBa ¢ HCIONB30BAHMEM COBPEMEHHBIX JOCTH)KCHHUM B
00J1acT CTPOCHMs BEIIECTBA, TEPMOAMHAMHUKH, XMMHUYECKOW KHHETHKH, TEOPUU PacCTBOPOB,
JJIEKTPOXUMHUH.

3. JIaTh MPEACTABIEHNUE O COBPEMEHHOM COCTOSIHUU U MYTAX Pa3BUTHSI XUMUU.
2. TpebGoBaHNs K YPOBHIO OCBOEHHS COJIePKAHUS TUCIUTIMHBI.
2.1.  Ilpuobpemenue cmyoeHmamu 3HAHULL NO CLEOVIOWUM KIHOUEBbIM BONPOCAM:

o CTPOCHHE aTOMOB ¥ MOJICKYJT;

o OCHOBHbIE KBAaHTOBOMEXaHUUYECKHE MPEJICTaBICHUS 00 00pa30BaHUU XUMUYECKUX CBSI3EH;

o OCHOBHBI€ KJIACChl HEOPTaHUYECKHUX BEIIECTB;

o OCHOBBI XUMHUYECKOU TEPMOINHAMHUKH;

o OCHOBBI XUMHUYECKOW KHHETUKH;

o PacTBOPBI HEAJIEKTPOIIUTOB H SJIEKTPOIHUTOB;

o OCHOBBI 3JIEKTPOXUMHH U €€ UCTIOIh30BaHNE B HEOPTaHUIECKOW XHUMHH;

J JUCTIEPCHBIE CUCTEMBI;

J MOJIMMEPHI M OJIUTOMEPHI;

J OCHOBBI KQU€CTBEHHOT'O M KOJIMYECTBEHHOT'O aHAN3a,;
2.2.  Ilpuobpemenue cmyoenmamu cieoyiouux yMeHull U HagblKo8:

o yYMEHHE HCIOJIb30BaTh YUeOHYIO M BCIIOMOTATENbHYIO TUTEPATYPy, & TAKKe JICKIIMOHHBIN

MaTepHan Mo XUMHH;

o YMEHHE TIPOU3BOJUTD PACUETHI 10 (popMyIiaM B ypaBHEHHSM, HCIIONIB3YS 3aKOHBI XUMHH.
3. O0bemM TUCUMIVIMHBI M BBl Y4e0HOH padoThI:

Cemectphbl
Bun yuebHo# paboThl Bcero yacos
3

OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 130
AyIUTOpPHBIE 3aHATHUS 72 72
Jlexuun 36 36
[paktuueckue 3anstus (I13) 36 36
Cemunapsl (C)
JlaGopaTtopubie padoTsI (JIP)
W (unn) npyrue BUABI Ay JUTOPHBIX 3aHATHH
CamocrostenspHas pabora 58 58
KypcoBoii mpoekT (pabota)
PacuerHO-Tpadmueckue paboThI
Pegepar
W (unun) npyrue BUABI CAMOCTOSITETLHOM paboThI
Bux uroroBoro KoHTpoIIs (3a4€T, SK3aMEH) 9K3aMeH




4. Conep:xaHue JIMCUMILIHHBI
4.1.  Pa3zoenvt Oucuuniunvl U 6UObL 3AHAMUIL:

Ne Paznen qucuuIIMHbL Textmm ITpakTnueckue | CamocTosTenbHas
n/n 3 cemectp 3aHATHS pabora
1 | OcHOBHBIE TOHSTHUSI XUMUHU. 2 2 4
CrtpoeHne aTOMOB M IEPUOINYECKAs CUCTEMA
2 | anemenTtoB [[..Menneneena. Peakumonnas 4 4 6
CIOCOOHOCTh BELIECTB
3 | Xumuueckas CBA3b 4 4 6
4 XuMundeckasi TEpMOIMHAMUKA. DHEPIreTUKa ) ) 4
XMMHYECKHUX IPOLECCOB
S | Xumuyeckass KHHETHKA 2 2 4
6 | Xumnueckoe u pazoBoe paBHOBECHE 2 2 4
7 | PactBOpBI 6 6 8
8 | DJIEKTPOXUMHUYECKUE CUCTEMBI 4 4 6
9 | KaranuzaTopsl U KaTaJUTUYECKUE CUCTEMBI 2 2 2
10 | lucnepcHble CUCTEMBI 2 2 2
11 | ITomumepsl U OIUTOMEPHI 2 2 4
12 | Xumnueckas uaeHTuGuKanms 4 4 8
Bcero 36 36 58

4.2.  Cooepotcanue pazoenos OUCUUNIUHDL:
4.2.1. Ocnoenvie nouamusa xumuu. Ilpenmer xumuu. OCHOBHBIE 3aKOHBI: COXPAaHEHUS SHEPrUH,
COXPAaHEHMs MaccChl, IMOCTOSHCTBA COCTaBa, KPATHBIX OTHOLIEHWH, OOBEMHBIX OTHOILICHWMH, ra3oBblE
ABoraapo. OTHOCHTENbHBIE aTOMHAs W MOJEKyJspHas macchl. KoimdecTBo BemiecTBa. DKBHBAJICHT.
3aKOH 3KBHBaJICHTOB. MoJsipHas Macca.
4.2.2. Cmpoenue amomoé u nepuoouueckan cucmema rnemenmos /I.U.Menoeneega. Peakyuonnan
cnocoonocms eéewjecme. KBantopble yncna, uX Gu3nveckuii cMpicia. AToMHBIE opOuTanu ( - s, -p, - d, - £
—opOutanm). [TpUHIUIBI 3aNOTHEHUS aTOMHBIX OpOWTANel: MPUHIMII HAaMMEHBIICH >HEPTUH, 3arpeT
[Taymmn, mpaBuno XyHpaa, mpasuia KiieukoBckoro. EMKOCTh 3HepreTnyeckux ypoBHEH M IMOypOBHEH.
OnexkTpoHHbIe (OpMyIBl aTOMOB. KonmdecTBEHHBIE XapaKTEPUCTUKA OCHOBHBIX CBOMCTB aTOMOB:
aTOMHBIE DPAagUYChl, SHEPrUs CPOACTBA K DJICKTPOHY, O3HEPrus uoHuzaiuu. OTHOCUTENbHAs
AJIEKTPOOTPHUIIATEIBHOCTD 3JIeMeHTOB. CTpOEHHE s/Ipa aToMa.

[Tepuonuueckas cucteMa Kak €CTECTBEHHAs CUCTEMa XUMHUYECKUX 31eMeHTOB. [leprnonbl, rpynmbl
u noarpynnsl. [lepuoguueckuii 3aK0H W MEPUOAMYECKAss CUCTEMa B CBETE TEOPUH CTPOCHUS aTOMOB.
CoBpeMmeHHas (popMyJIMpOBKa MEPUOANYECKOT0 3aKoHa. [1eproANYHOCTh U3MEHEHUS! CBOUCTB 3JIEMEHTOB
(pannycoB aToMoOB, SHEPrUM HOHM3AIMU M CPOJCTBA K DJEKTPOHY, AJIEKTPOOTPHIIATEIHHOCTH) KaK
CJIEZICTBHE MEPUOANYECKOTO U3MEHEHHsS AJIEKTPOHHBIX KOH(UTypaluii aToMOB. DJIEMEHTHI — S, -p, - d, -f
— CEMEHCTB.

4.2.3. Xumuueckan cea3p. OCHOBHbIC THUIIbI XUMHUYECKOW CBSA3M: MOHHAs, KOBAJIECHTHas (IOJSpHAs U
HEMNoJIsIpHasi), MeTajsinyeckas, BoJopoHas. OCHOBHbIE NTapaMeTPbl XMMHUECKON CBSI3U: SHEPIusl CBA3H,
JUIMHA CBSI3U, BAJIEHTHBIM yroji. B3aumocBs3bp Mexay sHepruedl M AJUHOM CBs3U. MeTona BaJleHTHBIX
cBsizeil. JIBa mMexaHM3Ma 0Opa30BaHUS KOBAJICHTHOH CBs3M: O0OOIIEHHE HECIIAPEHHBIX AJIEKTPOHOB U
JOHOPHO-aKUENTOpHbINA. CBONCTBAa KOBAJEHTHOW CBS3U: HACBIIAEMOCTb, HAIPABIEHHOCTb, G- U T -
cBsi3u. KpatHOCTh CBsI3M, MOPAIOK CBsi3u. ['mOpuam3anus aroMHbIX opOuTaneil Tumbl rubpuanzanuu u
crepeoMmeTpuss Moiiekysl. Kondopmarnmonnslii aHanu3. VoOHHas CBsI3b, MEXaHU3M €€ OO0pa3oBaHUA.
OHeprust MOHHOM CBs3U. OQQekTHBHbIN 3apsn aroma. CTeneHb OKUCIEHHUS. MeXMONIEKyIIpHbIe
B3auMozeicTBus (cuibl Ban-nep-Baanbsca). Bogoponnas cBsizb. KomruieMeHTapHOCTS.

4.2.4. Xumuueckan mepmoounamuka. Inepzemuka u HANPAGIEHHOCMb XUMUYECKUX NPOUECCOB.
OCHOBHBIE TOHATHS XMUMHYECKOU TepMmoanHaMuku. [lepBoe, BTOpoe, TpeThe Hayajga TEPMOJIUHAMHUKH.
TennmoBoii A heKkT XUMUIECKON peakiuu. DK30- U SHJ0TePMHUUECKHe peakiuu. 3akoH ['ecca, ciencTBus
n3 Hero. DHeprus ['mO0ca, ZHTpONUs, KaK KPUTEPUU CAMOMIPOU3BOJIBHOTO TMPOTEKAHUS XUMHUYECKHX
IPOLIECCOB.




4.2.5. Xumuueckaa kKunemuxa. IloHATHE O CKOPOCTM XUMHYECKOW peakuuu. PeakimoHHas
CHOCOOHOCTh BelecTB. VICTUHHAsA M CpelHssl CKOPOCThb, (DAKTOPBI, BIUSIOIIME Ha CKOPOCTh pEaKLuil:
IIpUpO/Ia pearupyrolux BELIECTB, HMX KOHILIEHTpalMs, TeMIepaTypa, KaTanu3atopsl. MeTosl
peryinupoBaHusa CKOpocTu peakuuid. [lopsimok peakumu. MOJIEKYJISIPHOCTh 3JEMEHTapHOM peakiuu.
3akoH aeicTByrommx Macc. KoHcTaHTa CKOpoCTH peakiuu, ee ¢usudeckuil cmbicia. Ilonstue 06
aKTHBHBIX MOJICKYJIaX U SHEPrUM akTUBaLUK. THUnbl Xumuueckux peakuuii. KonebaTenpHble peakium.

4.2.6. Xumuueckoe u ¢hazoeoe pasnosecue. XvuMuueckoe paBHOBecue. KoHCTaHTa XHUMHUUYECKOTO
paBHoBecusi. [Ipunuun Jle Illatenbe. CMelieHHe XHMMUYECKOTO pPaBHOBECUS TMPU H3MEHEHUU
KOHLIEHTPALlUN pearupyrolyx BEIIECTB, AaBJIeHUs U TeMieparypsl. da3oBoe paBHOBecue. luarpamma
COCTOSIHMSI BOJIBI.

4.2.7. Pacmeopw. Victunable pacTtBopbl. KoOHIEHTpamusi pacTBOpOB, CHOCOOBI €€ BBIPAKCHUS:
MPOLICHTHAs,, MOJISIpHas W HOpMajbHasg KOHLEHTpauusa. TepMOoOMHaMHMKa TNpoLEecca pPacTBOPEHHS.
MexaHusMm mpouecca pacTBOpeHus. PacTBOPMMOCTb TBEpPABIX BEILECTB, JKUAKOCTEM M Ta30B B BOJE
Kpusbie pactBopumocTu. KoyumuraTuBHbIE CBOMCTBAa PAacTBOPOB  HEANEKTPOIUTOB. PacTBOpHI
eKTponuToB. CuibHbIE U Cia0ble 3NEKTPOJUTHL. Teopusi 3SIEKTPOIUTUYECKON TUCCOLMALUU
Appenmnyca. CTeneHb W KOHCTAaHTa HWOHHM3alMH. 3aKkoH pa3OaBieHuss OctBanmbiaa. Teopus CHUIBHBIX
anektponutoB [lebas — Xrokkemns. AKTUBHOCTb, KOX(QQHUIMEHT aKTUBHOCTH, MOHHAs CHJIA pPacTBOpA.
DIEKTPOHHOE CTPOEHUE MOJIEKYJ BOJBI. Acconuanus MoJeKyad Bojabl. Dusmyeckne M XUMHUYECKHE
CBOMCTBa BOJIbl. JJIEKTPOJUTUYECKAsT MOHM3alus Bojbl. MoHHOe mpousBeneHue Bonabl. Bomopoanbiid
nokazarenb. ['Maposin3 cojiel B BOAHBIX pacTBopax. Mexanusm ruaposn3a. CreneHb M KOHCTaHTa
rugponusa. bydepHbie pacTBOpbl. ManopacTBOpuMBIe  CHJIbHBIE 3IEKTposuThl. [IpomsBenenue
PacTBOPUMOCTH.

4.2.8. dnexmpoxumuueckue cucmemsl. TUNBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLui,
okuciauTenn u BocctaHoButenu. OcobeHHoctu npotekanus OBP B pactBopax. IlpaBumiia coctaBieHus
YPaBHEHHH OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUUi: METOJbl 3JEKTPOHHOro OamaHca U
nojgypeakuuii. B3zaumoneicTBue METaNIOB € BOAOW, KHCJIOTAMU W IIEJIOYaMH KaK OKHUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIN MPOLIECC.

[IpoBOoAHMKM TIEPBOrO W BTOPOTO pojaa. THUMBI AIEKTPOXUMUYECKUX CHUCTEM (XUMUYECKUI

HCTOYHUK TOKA, 3JIEKTposu3ep). BO3HMKHOBEHME cKauka MOTEHIMAla Ha T'PAaHUIE METAUI — PAcTBOP.
Onexktpoanbli moteHnman. Knaccudukarmus oOpatumbix snekTponoB. DJIC. YpaBuenue Hephcra.
3akonbl @apaned. OnekTpoaHas nojspu3auusa. Oiekrtponau3. llponeccel, mnporekaromue IpH
3IEKTPOJIN3E. DINEKTPOXUMUYECKAS] KOPPO3US METAIIIOB.
4.2.9. Kamanuszamopwvr u xamanumuueckue cucmempt. OOmme ceneHus o karanuze. CymHOCTh
KaTaauTHueckoro aerctBus. CrnenupuyHOCTh KaTalu3a, akTUBHOCTb M CEJIEKTUBHOCTh KaTaJIu3aTOPOB.
[IpomoTupoBanne M HMHrHOMPOBAHHE  KATATUTHUYECKHX MporeccoB. (OCOOEHHOCTH — KHMHETHKHU
KaTAUTUTHYECKUX peakinii (MEeXaHWU3Mbl KATAIUTUYECKHX PEAKIUH, CKOPOCTh peakiuii). [ OMOreHHBIH
KaTaJn3. ['eTeporeHHbIil KaTaaus.

4.2.10. Tucnepcnvie cucmempl. IloHATHE O KOJJIOMIHBIX cucTeMax. Kiaccudukamusi IHUCTIEPCHBIX
cucteMm. KonnyecTBeHHbIE XapaKTepUCTUKU nucriepcHoi (asel. [lomydeHre u CBONCTBA KOJUIOMIHBIX
cucteM. Ancop6ius. OcHoBHBIE OHATHS. CBOHCTBA TUCIIEPCHBIX CUCTEM. BHIBI TUCTIEPCHBIX CHCTEM.
4.2.11. llonumepvr u onuzomepewl. Ilonstue o monumepax u onuromepax. Kmaccudukaims. CrocoOsr
MOJIy4eHUs. XHUMHUYECKOE€ CTPOCHHME M TMPOCTPAHCTBEHHass (opMa MakpoMmoJieKynd. Tumel cBsizeld B
nosnMepax. CpoiictBa pactBopoB BMC.

4.2.12. Xumuueckan udenmugukayua. OCHOBbI KA4YE€CTBEHHOIO U KOJIMYECTBEHHOIO aHAJIM3a.
Ouzndeckuil, GU3NKO-XUMUYECKH U XUMUYECKUI aHann3. AHanuTHYecKuid curHai. [IpenMer u 3amaun
KauecTBEHHOro aHanu3a. MeToapl KadyecTBEHHOro aHanu3a (dusuueckue, (QU3MKO-XUMUYECKUE,
XUMHUYECKHE). Makpo-, MUKpO-, TIOJIyMUKPO- U YJIbTPAaMUKpPOAHaIu3. YyBCTBUTENBHOCTh AHATUTUYECKUX
peakuuii U ee moKa3aTesld: OTKPhIBAEMbIi MUHUMYM, MIpeieibHasi KOHIEHTPAIUsl, MUHUMAIbHBINA 00bEM.
IIpenmer M MeTOABI KOJMYECTBEHHOIO aHanu3a. ['paBUMETpUYECKUMI W TUTPUMETPUYECKUN aHAIU3BL.
Ouznyeckue U (PUINKO-XMMHUUYECKHE METOAbl KOJMYECTBEHHOT'O aHaju3a: MOTEHIHOMETPUUECKHIA,
KOHJIyKTOMETPUYECKUH, HOJsIpOrpapUUECcKuii, KYJIOHOMETPUYECKHH, Xpomarorpadudeckuid,
crekTpockonuueckue MeToJpl. CyIIHOCTh METO/AOB, UX YYBCTBUTEIBHOCTh W OO0JIACTH MPUMEHEHHUS.
OmmOku aHanu3a: abCONIOTHBIE U OTHOCUTENBHBIE, CTyYyalfHbIe U CHCTEMAaTUYECKUE.
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JlabopaTopHBIi NPAKTHKYM
HE IPEyCMOTPEH

YyeoHo-MeTOANYECKOE 00ecneueHne TUCIUILINHEIL:
Pekomenodyemasn numepamypa:

a)

0)

OCHOBHAs Tumepamypa:
I'muaka, Huxomnaii JleonnmoBud. O6mias xumus: yueOHoe mocobue ans By3oB/H.JI. ['munka;
nox pen. A.W. Epmakosa.-U3x. 30-e, ucnp.-M.: Unaterpan-Ilpecc, 2005.-727 c.
I'muaka, Hukomait JleornmoBud. 3amauu v ynpakHEHHS 10 oOIeld XUMHH: ydeOHoe mocooure
s By3oB/H.JI. I'munka; Ilon pen. B.A. Pabunosuua, X.M. PyGunoii.-Uzn. crepeorun.-M.:
Hurerpan-Ilpecc, 2002.-240 c.
AxwmetoB, Hamne CubratoBud. OOmiasi u HeopraHudeckas XuMmus: yueOHuK st By30B/H.C.
AXMeTOB. -4-¢ u3f., ucnp.-M.: Beicias mkosna [u ap.], 2001.-743 c.

00NOHUMENbHAS TUMepamypa.:
Vrai, SIkoB AnexcanmpoBud. OOmas U HEOpPraHWUYECKass XUMUs: YUeOHUK i BY30B/S.A.
Vraii.-4-e u3n., crepeotun.-M.: Beicias mkona, 2004.-526 c.
Kapanerbstan, Muxann Xpucrodoposud. OOmias ¥ HEOpraHWUYECKass XUMHs: YUCOHHK st
By30B/M.X. Kapanerssui, C.U1. [Ipakun.-4-e uzn., crepeorut.-M.: Xumus, 2000.-588 c.:-(ns
BBICITICH IIIKOJIBI).
Heopranunueckas xumus. OU3MKO-XMMHUUECKHE OCHOBBI HEOPTAaHWYECKOM XUMHUU: B 3-X T. !
yueObHuk gma By3o/ mox pen. FO.JI.  TperbskoBa.-M.:  Axanemus.-(Beiciiee
npodeccuonansHoe obpazoBanue). T. 1:DUBMKO-XUMUYECKHE OCHOBBI HEOPTaHUYECKOM
xumun/ MLE. Tamm, FO.J1. Tpetrsikon.-2004.-233 c.
Kotron, ®. CoBpemennas Heoprannueckas xumus/®. Korron, /K. YUIKMHCOH; TIep. ¢ aHTJL.
C.C. Uypanoga; oz pen. K.B. Acraxosa.-M.: Mup. Y. 1: Obmas teopus.-1969.-223, [1] c.
Hukonaes, JleB AnekcannpoBud. OOmias u HeopraHWYeckas XUMHs: yuyeOHoe mocobue ans
By30B/JI.A. Huxomnaes.-M.: [Ipoceemenue, 1974.-623 c.

Cpeocmea obecneuenus 0c60eHUA OUCUUNTIUHDBL:
Kontponupyromiast mporpamma no JUCHUIITUHE « XUMUSD.

MarepuajibHO-TeXHHYECKOe o0ecredyeHue U CIUIINHbI:
Aynautopusrit pona TI'TIY, 6ubmmorexa TITIY.

MeToauyeckue peKOMEHIAINHU 10 OPTAHU3ANNH U3YYeHHU S TUCIUTLTUHBI.

Memoouueckue pekomenoayuu npenooasamenio:

Teopernueckue 3HaHUS, MOTYUYEHHBIE U3 JIEKIIMOHHOTO KypcCa, 3aKPEIUIIIOTCS Ha MPAKTUYECKUX
3aHATUAX. [IpoMeEXKyTOUHBIE Cpe3bl 3HAHWW MPOBOASATCS TIOCIAE H3yYEHHs OCHOBHBIX TeM Kypca.
[IpomexxyTOUHBIN cpe3 3HAHUW MPOBOAUTCS MTUCHMEHHO (KOHTPOJBHBIC pa0OThI) U (MJIH) TECTHPOBAHUEM.
CeMecTp 3aKaHYMBAETCS MTOTOBBIM HJK3aMEHOM. B TedeHHe Bcero OOydYeHHUs CTYJEHTHI BBITIOIHSIOT
WHAMBUAYaIbHbBIE 3a7jaHusl, pa3padaThiBacMble MPENOIaBaTesIeM 110 BCEM U3yUaeMbIM TeMaM Kypca.

Memoouueckue ykazanus 011 cmyoeHmos:
8.2.1. Ilepeuenv npumepnuvix KOHMPOIbHBIX 60NPOCOE U 3A0AHUIL 01 CAMOCMOAMENbHOU PAOOMbL:

JlanbToHU b, OEPTOIIITUABI.

VYpaBHeHue DiHIITEHHA.

[IpocTeitmme u MoneKyIsipHbIE (POPMYJIIBI BEIIECTB.
PacueTsl mo xumuueckuM Gopmynam.

PacueTrbl N0 XUMUYECKUM pEaAKIUSIM.

Mopnenu ctpoenus atoma: Tomcona, Pezepdopaa, bopa.
ATOMHBIE CIIEKTPBI.

HayuHoe 3HaueHNe NepUOIUUYECKOTO 3aKOHA.
JluaroHanbHas MepUOAUIHOCTb.

H3otonsl. PaqnoakTHBHOCTS.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

KondopmannonHbIii aHaN3.
Mertannudeckas CBSI3b.

TenoBoit 3¢ (hekT XUMUYECKUX PeaKIHi.
THUIbl XUMUYECKUX PEaKIIHil.

dusnyeckue CBOMCTBA BOJDI.

Teopust CUITBHBIX AJIEKTPOJUTOB.
ManopacTBOpUMBIE CHIIbHBIE JIEKTPOIUTHL.
3akoH Pays.

Bakneime OKMCIUTEIN ¥ BOCCTAHOBHTEIIH.
DIIEKTPOXUMHUYECKAsE KOPPO3HS METAIIIOB.
JIMnIeKTPUKHU, TTOJIYTPOBOIHUKH.
[IpoBOHMKY TTIEPBOTO U BTOPOTO POJA.
[TonyueHre KOJUIOUTHBIX CUCTEM.
IInacTMaccsl.

Ommbku aHanm3a: abCONIOTHRIE U OTHOCUTENBHEIE, CTyYallHbIe U CHCTEMAaTUYCCKUE.

8.2.2. Ilpumepnas memamuxa pedpepamos:

e e A o e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Hctopust pa3BUTHS IPEACTABICHUN O CTPOCHUHU aTOMA.
DTanbl pa3BUTHSI IEPUOIUUECKOTO 3aKOHA.
[Iepnoanueckue cBOMCTBA aTOMOB M HOHOB DJIEMEHTOB.
Annorponust.

ATOMHBIE CIIEKTPBI.

Mogenu ctpoeHus aroma.

PannoakTuBHBIE 2JIEMEHTHI.

[Ipupoa KOBAJICHTHOH CBSA3H.

MeXMOJIeKyISIPHOE B3aUMOJIECHCTBHE.

ArperatHble COCTOSIHUSI BEIIECTBA.

DuU3HKO — XUMHYECKHE CBOUCTBA BOEL.

XUMHUYECKUE UCTOYHUKU DJIEKTPUUECKON DHEPTUU.
Komonibl ¥ KOJIJIONIHBIE CUCTEMBI.

[IpoucxoxaeHne XUMHUUECKUX FJIEMEHTOB.

CuHTE3 NOJIMMEPOB: MOJIMMEPHU3ALUS U TOJIMKOHICHCALIMSL.
OMyJNbCUHU, TIEHBI, CYCIICH3UH.

[ToBEpXHOCTHO — aKTUBHBIE BEUIECTBA.

Koppo3sus metamnoB u 6opr0a ¢ Heil.
PacnpocTpaHeHHOCTh XUMUYECKHUX 3JIEMEHTOB Ha 3eMIJIE.
XUMHYECKUE BOJIOKHA U IJIACTMACCHI.

8.2.3. Ilpumepnuwiit nepeuensv 60npocos K 3auemy:

1.

(O8]

Atombl. Monekyabl. OTHOCHUTENBHBIE aTOMHAsg W MOJICKYJISIpHAsS MAacChl. XHUMHWYECKHI
snemeHT. M3otonbl. [IpocThie U cioxHbie BemiecTBa. AJUIOTPOIHUS. ATOMHO-MOJIEKYJISIPHOE
yueHre. OTHOCHUTENbHAS IIJIOTHOCTh BEILIECTBA.

TernmoBoit 3hekT XUMUYECKONW peakiuu. DK30 — U IHIOTEPMHUYECKHE peakiuu. Ternora
0o0pa30BaHMs U Pa3I0KEHUSI XUMUYECKUX COEMHEHUH.

3akoH ['ecca, ciencTBUs U3 HETO.

OCHOBHBIE 3aKOHBl XHMMHH: 3aKOH TIIOCTOSSHCTBA COCTaBa BELIECTBA, 3aKOH KpaTHBIX
OTHOILIEHUN, 3aKOH COXpPaHEHUsI MacChl W DHEPrUU MPU XUMHYECKUX PEaKIMsIX, 3aKOH
00beMHBIX oTHOIIEeHHH ['el — JIroccaka, 3aKkoH ABOTapo U CICACTBUE U3 HETO.

Oueprus ['u60ca, >HTpoNHs, KaKk KPUTEPUH CAMOIPOU3BOIBLHOTO MPOTEKAHUS XUMHUYECKUX
peaKIuid.

XUMHYECKUN SKBUBAJICHT. OKBHUBAJICHTHI SJIEMEHTOB M CJOXKHBIX BEIIECTB. 3aKOH
SKBUBAJICHTOB.
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[loHATHE O CKOPOCTM XMMHYECKOW peakiuu. VICTHHHAas W CpemHssi CKOPOCTh, (aKTOPHI,
BJIMSIIOIIHME HA CKOPOCTh PEAKIMU. 3aKOH JAEHCTBYIOIMX Macc. KOHCTaHTa CKOPOCTH pPEeaKiuu,
ee QU3NIECKUIl CMBICIT;, MOPIOK peakiun. KonebaTenpHbIe peakiui.

Envnnna xonudecTBa BemecTBa — MoJjb. MoisipHas macca. Yucino ABoraapo. MossipHbIi
00BEM BEIIECTBA B Ta3000pa3HOM COCTOSTHHH.

[TonsiTrie 06 aKTUBHBIX MOJIEKYJIaX U SHEPTHH aKTUBAILIUH.

Buael katanusa: roMo — ¥ reTepOreHHbIN.

KBanToBble umncia, ux Gu3ndecKuii cMpIcia. AToMHBIE opOuTanu (-s, -p, -d, -f — opOurtamm).
[IpuHOMIBI 3amOTHEHMS] ATOMHBIX OpOWTANel: MPUHIUN HAWMEHBIIEH SHEPTUH, 3ampeT
[Taynm, nmpaBuino XyHma, npaBuiia KiiedkoBckoro. DneKTpoHHbIE U Tpadudeckue (hopMyJIbl
aTOMOB.

Xumunueckoe paBHoBecue. Koncranta xumuueckoro paBHoBecus. [Ipunnun Jle [latense.
KonnyecTBeHHbIE XapaKTEPUCTUKKA OCHOBHBIX CBOMCTB aTOMOB: aTOMHBIE PaJNyChl, YHEPTHUS
CPOJCTBA K DIJIEKTPOHY, 3HEprusi MoHu3auuu. OTHOCUTEIbHAS 3JIEKTPOOTPULATENBHOCTD
3JI€MEHTOB.

OKucIuTEenbHO — BOCCTaHOBUTENbHBIE peakinu. CoctaBieHnne OBP mMeToa0oM 31€KTpOHHOTO
Oananca.

CoBpemenHast (HOpMyIHpPOBKa MEPUOAUYECKOr0 3aKoHa. llepuoapl, rpynmnbl M MOATPYIIIIHI.
[lepnoarYHOCT, U3MEHEHHSI CBOMCTB 3JIEMEHTOB (paJuyCcOB aTOMOB, SHEPIMU MOHHU3AIUU U
CPOACTBA K 3JIEKTPOHY, ANEKTPOOTPUIATETLHOCTH).

DNEeKTPOIN3 pacilIaBoB U BOAHBIX pacTBOPOB. 3akoHbI Papases.

OcHOBHbIE THUMBl XUMHUYECKOW CBS3M: HOHHAs, KOBaJeHTHas (MOJSpHAsT U HEMOJIApHas),
MeTaJUTM4ecKasi, BOJAOPOIHAS.

Koppo3zus merannos.

OO0pa3oBanue XUMUIECKOl CBsi3u. OCHOBHBIE MapaMeTPhl XUMUYECKOM CBSI3H: YHEPTHSI CBSI3H,
JUIMHA CBSI3U, BAJICHTHBIN YTOJI.

DIEKTPOHHOE CTPOCHHME MOJIEKYJl BOJABI. Accoluanus MOJIeKyJ Bojabl. Dusznueckue u
XUMHUYECKHE CBOMCTBA BOJBL. DJIEKTPOJUTHYECKAass MOHMU3aUUsl BOAbl. MIoHHOE npou3BeneHue
BOJIbl. BOIOpOIHBIN MTOKAa3aTeNb.

MeToa BaJIeHTHBIX CBSI3EH.

JlucniepcHble CUCTEMBI, UX Kiaccuukamms: B3BeCH (CYCHEH3UU M AIMYIBCUH), KOJUIOWIHBIC
CUCTEMBI, HICTUHHBIE PACTBOPHI.

[Homumeps! u onmuromepsl. Knaccudukanus. CoiictBa pactBopoB BMC.

JIBa MmexaHu3Ma 00pa30BaHUsI KOBAJICHTHOW CBSI3M: 000OIIEHNE HECTIAPEHHBIX AJICKTPOHOB U
JIOHOPHO — aKkIenTopHbIi. CBOKWCTBA KOBAJEHTHOM CBSI3U: HACBIIIAEMOCTh, HAIIPaBIECHHOCTb, G
— U T — cBA3U. KpaTHOCTH CBSI3H, OPSIOK CBSI3H.

KoHnieHnTpanus pacTBOpoB, CIIOCOOBI €€ BBIPAKEHUS: MPOIEHTHAs, MOJSpHAs, HOpMajbHas,
MOJIsUIbHAs. PacTBOPUMOCTB TBEPJIBIX BELIECTB, )KUIKOCTEN, Ta30B B BOJIE.

IMuOpuan3anust aTOMHBIX OpOUTaTICH.

CBoiicTBa HEANEKTPOIUTOB.

Me:xmonexyisipHble B3auMozeiicTBusl (cuibl Ban-nep-Baanbca). KommiemeHTapHOCTD.
CaoiicTBa 2JIEKTPOJIUTOB. ManopacTBOpUMBIE IEKTPOIUTHL. [Ipon3BeneHrne pacCTBOPUMOCTH.
CreneHb W KOHCTaHTA AHUCCOIMAIMH SICKTPOIUTOB. CHIBHBIE W CIA0BIE DJICKTPOJIUTHI.
AKTHUBHOCTb, K0O3()QUIIMEHT aKTUBHOCTH, MOHHASI CUJIa pacTBOpA.

['maposnns coseil B BOOHBIX pacTBOpax.

OcHOBHbIE TOHATHS XHUMHYECKOH TEPMOJUHAMHMKHU: CHCTEMa (3aKpbITas, OTKPHITas,
n3onupoBaHHas), hasza, TerioTa, padota. [lepBeIii 3aKOH TEPMOTUHAMUKH.

MexaHu3Mm npouecca pacTBOpeHHUs. TepMOIMHAMMKA MTPoLiecca paCTBOPEHUSI.
lNanbBanmyeckuii 3emMeHT. Jnekrpoanbii norennuan. IJC. Ypasuenue HepHera.

Mopenu ctpoenus atoma Tomcona, Pezepdopmaa, bopa, nx 1ocTOMHCTBAa ¥ HETOCTATKH.
B3aumopeicTBue METauIOB C BOJMOW, KHCJIOTaMH M IIEJIOYaMU KAaK OKHUCIUTEIBHO —
BOCCTaHOBUTEJIBHBII MPOLECC.

[Tonyuenue nonumepoB. Peakiuu noamMepu3anuy 1 MOJIMKOHICHCAUH.

dazoBoe paBHOBecHe. J[marpaMMa COCTOSIHUS BOABI.

Creun(uyHOCTh U CENEKTUBHOCTH KaTanu3a. UHruOUTOpHI, MPOMOTOPBHI.
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Mertoap! oTy4eHUs! KOJUIOUIHBIX CUCTEM. AJICOpOITHsI.

[IpenMer u 3amaun KaueCTBEHHOTO aHanu3a. MeTo/ bl KaueCTBEHHOro aHanu3a (pusnyeckue,
(U3HUKO — XUMUYECKUE, XUMUYECKHE). AHATUTUIECCKUI CUTHAIL.

KonnuectBennsii ananus. Kinaccudukanust MeTo10B KOMMYECTBEHHOTO aHAIH3A.
I'paBumeTpudecKuii, TATPUMETPUYECKUM METOIbI KOJIMYECTBEHHOIO aHAIN3A.
[ToTeHmomMeTpruyeCcKuii METO]T aHAITU3A.

XpomarorpapuuecKkuii MeTo/1 aHaJIH3a.

KonaykroMeTpuueckuii METOI aHAJIM3A.

[Monsporpaduueckuii MeTo 1 aHaJH3a.

Kynonomerpuueckuii METO1 aHAIM3A.

CHeKTpoCKONMMYECKUE METO/Ibl aHAIHU3A.

UyBCTBUTEIBHOCTh AHATUTUYECKUX PEAKIUN M €€ IMOKa3aTeau: OTKPbIBAEMBIH MHUHUMYM,
npenenabHas KOHIICHTPAIHsI, MUHUMATBHBIH 00BEM.

8.2.4. Ilpumepnuwiit nepeuens 3a0au K 3auemy:
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16.

17.

18.
19.

BrraucianTe MoJIeKyIIpHYI0 Maccy OeH3o0:1a, 3Hast, 4To Macca 600 Mi1 ero mapoB mpu 87°C u
nasnenuu 83,2 klla paBua 1,30 .
Beruncnute maccy 33,6 M (n.y.) merana CHs wm ompemenuTh YHCIO MOJEKYJI €ro,
COJIEPIKAIINXCS B ’TOM 00BEME.
B 180 r 15 % pactBopa runpokcuna Hatpus pactBopwin enie 20 r menoun. Kakoit crana
MaccoBast 10J1s 1IEJI0OYH B MOJTYUYEHHOM pacTBope?
CKOJIBKO MOJIEKYJT KHCJIOpoJa oOpaszyercs mpu pasziokeHHd 180 T BOABI AIEKTPUYECKUM
Tokom? Kakoit 00beM mosydutcst mpu 3ToM (H.y.)?
[Ipu 25°C u naBnennu 99,3 xIla HEKOTOPOE KOJMYECTBO raza 3aHnuMaet oobem 152 mut. Haiitu,
KaKoi 00beM 3aliMeT 3TO K€ KOJUYECTBO Ia3a MpH 0°C u masnennu 101,33 I1a.
Hammcarp amekTpoHHO — TpaduyuecKkyr CTPYKTypy aToma TOJ HOMEpoM 55 U yKaszaTh
KBAHTOBBIE YKCIIA BaJICHTHBIX AJIEKTPOHOB.
Hammcarp amekTpoHHO — Tpaduyueckyr CTPYKTypy aToma TOJ HOMEpoM 52 U yKas3aTh
KBAHTOBBIE YKCIIA BaJICHTHBIX AJIEKTPOHOB.
Hammcarp a1mekTpoHHO — TpaduyuecKkyr CTPYKTypy aToma TOoJ HOMEpoM 25 U yKa3aTh
KBAHTOBBIEC YKCIIA BaJICHTHBIX AJIEKTPOHOB.
Hammcarp amekTpoHHO — TpaduyuecKkyr CTPYKTypy aToma ToJ HOMepoM 62 U yKa3aTh
KBAHTOBBIE YKCIIA BaJICHTHBIX AJIEKTPOHOB.
O06bscHuTh ¢ mo3unuu Meroga BC obpazoBanue mosekyn SiFy, CFGZ'.
OO0bscHuTh ¢ no3unmu Metona BC oo6pazoBanue momnekyn CFy, SiFﬁz'.
3anucarb BhIpaKEHUE 3aKOHA JIEUCTBUS Mace JUIsl PEaKIvii:
a. 2NO(F) + Cl, ) < 2NOCI o)

b. CaCO; (x) <> CaO(K) + CO, It
Temmneparypubiii K03((PUIIMEHT CKOpOCTH peakuuu paBeH 2,8. Bo CKOJBKO BO3pacTer
CKOpPOCTb PEaKIMH MPHU MOBBIILICHUU TeMnepaTypbl oT 20 10 75°C.
Brruncauts 3HaYSHUS AHO, ASO, AG® s peakuuu npu 298 K:

4HCI(F) + 0O, ®= 2CI, ot HzO()K)
Boranciuts 3uadenne AGY s peakuuu npu 2500 K:

4HCI(F) + 0O, ®= 2CI, ot HzO()K)
Bo3moxen nu mpouecc?
C momomp0 MeToja 3JICKTPOHHOrO OallaHca paccTaBUTh KOI(PGUIIMEHTH B ypaBHEHUU
peaKiuu:

H;PO,4 + HI = H;PO5 + 1, + H,0O
3aKOHYHUTH YPAaBHEHHE PEAKIINU:

Mn(OH); + CI; + KOH = MnO; + ...

VYka3aTb BOCCTAaHOBUTEIb U OKUCIUTEIb
Hanucate ypaBHeHus 3nekTpoiunsa u paciiasa coau NaCl.
BorurcnuTh MOJSIPHYI0, 5KBUBAJICHTHYIO U MOJISIbHYIO KOHIIeHTpauuu 15 % pactBopa cepHoOi
KHCJIOTBI, IIIOTHOCTHIO 1,105 /M.
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Temmepatypa kureHuss BojgHOro pactBopa caxapo3sl (Cj2H2,0;1) paBHa 101,040C.
BoruncnuTh MOJSUIBHYIO KOHIEHTPALMIO U MAaCCOBYIO JIOJTI0 CaXxapo3bl B PaCTBOPE.
Haiitu pH 0,1 M pactBopa CH3COOH, eciu crenenb noHU3auu Kuciotsl 1,3 %.
BpuvciuTe MOHHYHO CWJIYy M aKTUBHOCTH MOHOB MarHusi B pactBope, coaepxkamiem 0,01
moutb/1 Mg(NO3), u 0,01 mons/n MgCl,.
PactBopumMocTs conmu Pbl, npu komHaTHOM TeMIiepaType paBHa 6,5-10" mos/n. Haitru IIP.
Kak neo6xoanmo uzmenuts T, P, C, 9T00bI paBHOBECHE CMECTUIIOCH BIIPABO ISl PEAKIIUU:

Ha oy + 1o = 2HI AH’ > 0?
Kakoit o6wemM Bomopoma motpelyercs ans B3aumoxeiictBus ¢ Fe,O; wmaccoit 640 «xr,
conepskauiem 25 % npumeceii? Kakoe koamuecTBo BOJIbI IPU 3TOM 00pasyercs?
Uemy paBHO ocMoTHueckoe gasienne mpu 17°C pactsopa, comepxamero 11,1 r xmopuga
kanbius B 200 MIT pacTBOpA, €CIIM KaXKYIAsICS CTENEHb JUCCOIMAIMU coyn paBHa 0,75.
BelyrcnuTh KOHCTAHTY THApoNW3a (TOpUAa Kalus, ONPENeINTh CTENeHb THUAPONIN3A ITOU
conu B 0,01 M pactBope u pH pactBopa.
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