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1. Ilesn ¥ 32124 THCUHILTHHBI:
[lesb: MOTyYEHHE CTYJACHTAMH OCHOB TEOPETHYECKMX 3HAHMH 10 KIIOHYEBBIM pasjiciiam ob1eh

XUMHH.
Zapaun:
1 [10Ka3aTh MECTO XUMHH B CUCTEME €CTECTBEHHBIX HAYK,
2 JaTh IpeJICTAaBlIeHHe O CBOMCTBAaX JICMECHTOB M HX COE/IMHEHWH Ha OCHOBE

Ilepuoauyeckoro 3akona JI.M. Menjeneesa ¢ HCHONB30BAHHEM COBPEMEHHBIX JIOCTHXKEHUH B
06IaCTH CTPOEHHMs BEIIECTBA, TEPMOJIMHAMMKM, XMMHYCCKOH KHHETHKH, TCOPHH pacTBOPOB,
SIEKTPOXUMUH.

3 J1aTh TPEJICTABIEHHE O COBPEMEHHOM COCTOSIHUM M TTYTSX PA3BUTHS XUMUH.

. TpeGoBaHusi K YPOBHIO OCBOCHHSI COACP/KAHUS AHCUUTIHHBL.

2.1.  Ilpuobpemenue cmydenmamu sHAHULL NO CLEOYIOUJUM KIIOHEEbLM BONPOCAM:
CTPOEHHUE aTOMOB ¥ MOJIEKYJI;

OCHOBHBIE KBAHTOBOMEXaHHUECKHE MPE/ICTaBJIeHHs 00 00pa3oBaHuK XUMUYECKUX CBS3CH;
OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX BELLECTB;

OCHOBBI XUMUYECKOH TEPMOJAMHAMUAKH;

OCHOBBI XUMHUYECKONW KMHETHKH;

PacTBOPBI HEITEKTPOJIUTOB U 3JIEKTPOJIUTOB;

OCHOBBI 2JIEKTPOXMMHUH H €€ UCIIOTB30BaHUE B HEOPIaHUYCCKOH XUMHH;
JIUCTIEPCHBIE CHCTEMBI;

HIOJIAMEPBL H OJIMTOMEPEL;

OCHOBBI KAY€CTBEHHOTO M KOJUYECTBEHHOIO aHAIN3A;

2.2, Ilpuobpemenue cmyoeHmamu credyloujus yMeHuu u HagblKoe:

o yMEHHE HCIIOJB30BATh YUEOHYIO I BCIOMOTATEIbHYIO JINTEPATYpPY, @ TAKIKE JCKIMOHHBIH

Martepuall 1o XUMHUH;

o YMEHHE [IPOM3BOIUTE PACUeThl 1O (HOPMYJIaM ¥ YPABHEHHSM, HCIOJIb3Ys 3aKOHBI XUMHUH.
3. O0beM IUCHHILIMHBI B BH/bI y4eOHOH padoTbl:

B CemecTphbl
Bun yueOnoit padoTsl Bcero yacos
:

O01masi TPYA0eMKOCTb AU CIUIITHHBL 150
AyYJIUTOpPHBIE 3aHATUS 72 72
Jlexuun 36 36
[TpaxTuyeckne 3ausitus (113) 36 36
Cemunapsi (C)

Jlaboparopusie padoTsl (JIP)

W (uiw) Jpyrue BUbI Ay IMTOPHBIX 3aHATHH

| CamocTosiTenbHas padora 78 78

KypcoBoii 1ipoexT (padora)

PacuerHo-rpaduueckue padboThl

Pedepart

U (uim) Apyrue BH/IbI CAMOCTOATEILHOM padoThl
I.

‘ Bu HTOroBOro KOHTPOJSA (3aUeT, dJK3aMeH) 3a4eT




4. Coaep:kanue JTHCIHMIIHHBI
4.1.  Pa3zoenvl OUCUUNAUHDBI U 6UOBI 3AHAMUIL

Ne Pa3z et AMCHUILIHbI TG IIpaktuueckue | CamocTosiTeIbHas |
1/ 3 cemecTp 3aHSATHSI pabora
1 | OcHOBHBIE ITOHSITUS XUMUU. 2 2 6
CrtpoeHue aTOMOB M MEPUONYECKAs CUCTEMA
2 | anemenTos JI.M.Mengeneena. Peakinonnas 4 4 8
criocoOHOCTE BENIECTB B '.
XuMuuecKast CBsI3b A 4 8 '
A XHUMHUYECKash TEPMOJIMHAMUKA. DHEPreTHKa ) ) 6
XHUMHYECKHX ITPOIIECCOB
5 | XuMHuecKas KHHETHKa 2 2 6
6 | Xumuyeckoe u (pazoBoe paBHOBECHE 2 2 4
7 | PacTBOpBI 6 6 8
8 | DieKTpoOXHMHYECKHE CHCTEMBI 4 4 6
9 | Karanu3aropbl U KaTaTMTHYECKUE CUCTEMbI 2 2 -
10 | JIucrepcHbIC CUCTEMBI 2 2 6 !
11 | Tlosmumepsl U 0JIMTOMEPEI 2 2 6 |
12 | Xumuueckast uaeHTUUKaIus 4 4 10 ,.
Bcero 36 36 78 '

4.2.  Cooepycanue pa3oenoe OUCHUNTUHDL:
4.2.1. OcHosnvie nouamua xumuu. llpeaver xumuu. OCHOBHBIC 3aKOHBI: COXPaHEHHS ISHEPIHH,
COXPAHEHHsSI MacChl, MOCTOSHCTBA COCTaBa, KPATHBIX OTHOIICHMH, OOBEMHBIX OTHOIIEHMH, Ta30BBIC
Aporanpo. OTHOCHTENbHBIE aTOMHAs M MOJEKyJspHas Maccel. KosjudyecTBO BeliecTBa. DKBHBAJICHT.
3akoH ’KBHBaIeHTOB. MoJsipHasi macca.
4.2.2. Cmpoenue amomog u nepuoouieckaa cucmema rnemenmos /{.M.Menoeneeea. Peakyuonnan
cnocobnocms éeujecme. KBantosolie ynciia, UX Gpu3nyeckuii cMbIca. ATOMHBIE opOuTamu ( - s, -p, - d, -
—opOutainu). [IpuHUUIIBEl 3alI0JTHEHUST aTOMHBIX OpOMTaJICH: NMPUHLMAI HAUMEHbIIEH SHEPrUH. 3aIpeT
[Taymu, npaBuno XyHja, npaswia KiedkoBckoro. EMKOCTh dHEpreTHUECKUX YpPOBHEH M IMMOLYPOBHEH.
OnexkTporHbie (Gopmysabl aroMoB. KoOJIHYECTBEHHBIE XapaKTEPUCTHKH OCHOBHBIX CBOHCTB aTOMOB!
ATOMHBIE PAJIAYCBl, SHEPrus CPOJACTBA K JJICKTPOHY, OHEPrHs noHuszanuu. OTHOCUTENbHAsS
HIEKTPOOTPULIATEILHOCTE dJIeMeHTOB. CTpoeHue syipa aroma.

[leppoauueckas cucreMa Kak eCTECTBEHHAs CUCTEMa XMMHMUYECKUX 2J1eMeHTOB. Ilepro/iel, rpymnmel
v noarpymmsl. Ileppoauueckuii 3aKOH W NEPHOAMYECKAsi CHCTEMa B CBETE TEOPUHM CTPOCHHS aTOMOB.
CoBpemenHast (pOpMyJIMPOBKA MEPHOJTNYECKOrO 3aKoHa. [lepHoMYHOCTh M3MEHEHHSI CBOWCTB JJIEMEHTOB
(paMycoB aTOMOB, 3HEPrHM HOHM3ALMM M CPOACTBA K 3IEKTPOHY, 3JIEKTPOOTPHUATEIBHOCTH) Kak
CJIC/ICTBHE TIEPUOMUYECKOTO H3MEHECHHUS JICKTPOHHBIX KOH(QHIYpannii aToMoB. DIEMEHTHI — S, -p, - d, -
— CEeMEHCTB.

4.2.3. Xumuueckaa ceaszp. OCHOBHBIC THIIBI XHMHUYCCKOH CBSI3U: HOHHAs, KOBaleHTHas (IOJsApHAs H
HENoJIIpHast), MeTajInyeckasi, BoopoaHasi. OCHOBHbIE MapaMeTpbl XMMHUCCKOH CBS3HM: DHEPrUs CBS3H,
JUIMHA CBSI3M., BAJICHTHBIM Yroi. B3auMOCBsA3b MEKIY SHEpruei M UIMHOM CBS3W. MeToja BalleHTHBIX
cesizedl. J[Ba mexanusma oOpa3zoBaHusi KOBAJIECHTHOH CBS3M: 0000IIEHWE HECTapeHHBIX JIEKTPOHOB H
JOHOPHO-aKIenTopHbId. CBONHCTBa KOBAJICHTHOI CBSI3M: HACBIAEMOCTH, HAIPAaB/ICHHOCTH, G- U T -
cBsi3u. KpaTHOCTE CBSI3H, TOPSIZIOK CBsA3M. [ MOpuaM3anust atToMHbIX opbuTasieil Tunbl ruGpuausanuu u
crepeomerpust Monekysn. Kondopmanumonneiii anamus. MoHHas cBsi3b, MexaHU3M ee 00Opa30BaHMs.
Dueprusi MOHHON cBsi3u. DddexTuBHbI 3apsy aroma. CreneHb oxkuciaeHus. MeKMOJIEKYIISIpPHbIE
B3auMoelcTBus (cuiibl Ban-aep-Baansca). Bogpopoanas cs3s. KoMmmiemMeHTapHOCTD.

4.2.4. Xumuueckas mepmoOUHAMUKA. IHEP2eMUKa U HANPAGICHHOCMb XUMUYECKUX HPOUECCOS.
OcHOBHBIE IOHATUS XMMHUYECKOH TepmoauHamuku. [lepoe, Bropoe, TpeThe Hauyala TEPMOJIMHAMUKH.
TernoBoii a3 dexT XuMUIecKol peakiiuu. DK30- U HI0TEPMHUUYCCKHE peaklnu. 3aKoH ['ecca, ciieacTBust
u3 Hero. Dueprust ['mb0ca, 3HTpoNUs, KaK KPHUTEPUM CaMOIIPOMU3BOJILHOIO TMPOTEKAHUS XUMHMUYECKHUX
I1POLIECCOB.

‘2



4.2.5. Xumuueckana Kunemura. lloHaTHEe O CKOPOCTH XHMMHUECCKOHW peaknuu. Peakumonnas
CIIOCOOHOCTH BelecTB. McTHHHAS M CPEJHSAsA CKOPOCTh, (DAaKTOPbI, BIMSIOMIME HAa CKOPOCTh PEAKIHH:
Npupoja pearupyrommx BeUIeCTB, WX KOHUEHTpalus, TEMIIEpaTypa, Karajliu3aTopbl. Metobt
peryJiMpoBaHusi ckopocT peakimit. Ilopsnox peakuuu. MoNeKyIsIpHOCTB IEMEHTAPHOW pPeaKLuH.
3akoH jeiicTByromux Macc. KoHcranta ckopocTH peakiuuu, ee (usnueckuit cmpica. [Tonstue 00
AKTUBHBIX MOJIEKYJIaX M YHEPTrUH akTHBalMH. THIbI XuMuueckux peakunii. KonedarenbHple peakimn,

4.2.6. Xumuueckoe u hazoeoe pasnoeecue. XuMuueckoe pasHoBecHe. KoOHCTaHTa XHMHYECKOTO
pasHoBecust. [Ipunnun Jle Illatenbe. Cmeuienue XUMHYECKOrO pPaBHOBECHsI [IPH  HM3MEHCHHH
KOHIIEHTPALMH PEearupyroNIUX BEIIECTB, JaBjleHUs M TemrepaTypbl. ®azoBoe paBHOBecHe. JlHarpamma
COCTOSIHUSI BOJIBI.

4.2.7. Pacmeopel. Victuuubie pacTBOpbl. KOHIEHTpammsi pacTBOPOB, CIIOCOOBI €€ BBIPAKEHHUS:
NpPOLIEHTHAs,, MOJIIpHAs M HOpMajibHas KOHLEHTpauus. TepMmoamHamuka mporecca pacTBOPCHHUS.
MexanusM rpoiiecca pacTBOPEHHS. PacTBOPHUMOCTBH TBEP/BIX BEILECTB, MKHUIKOCTEH W rasoB B BOJIE
KpuBple pacTBOpMMOCTH. KOJUTHraTHBHBIE CBOWHCTBA  PacTBOPOB  HEINIEKTPOJIHMTOB.  PacTBOpbI
31eKTpoUTOB. CuibHble M clla0ble  SJIEKTPONUTBL  TeopHs 3JIEKTPOJMTHYECKON THCCOMALMHU
Appennyca. CreneHb W KOHCTaHTa MOHM3alMH. 3akoH paszOabieHus OctBanmbiaa. Teopusi CHIbHBIX
snekTpoiuToB Jlebas — Xiokkens. AKTMBHOCTB, KOI(Q(PUIMEHT aKTMBHOCTH, MOHHAs CHJA PacTBOpA.
DIIEKTPOHHOE CTPOEHHE MOJIEKYJ BOJABL AcCCONMAMS MOJIEKY]T BOJbl. DH3MYECKHE M XHUMHYCCKHEC
CBOMCTBA BOJBI. DJIEKTPOJIMTHYECKAss HOHM3aLHMs BOJBL. VoHHOe mpousBejieHre BOJIbl. Bomopoambrit
nokasaresb. | MIponn3 cojei B BOJHBIX pacTBopax. Mexanmsm ruaponusza. CreneHb M KOHCTAHTA
rujgposiusa. bBydepubie pacTBOpbl. ManopacTBOPUMbIE CHIIbHBIE dJIEKTPOJMTHL  llpoussenenue
pacTBOPHUMOCTH.

4.2.8. dnekmpoxumuyeckue  cucmemol. TUIIBI  OKHCIMTEILHO-BOCCTAHOBMTE/IBHBIX  PEAKIIH,
okucuTeNM U BocctaHoBuTead. OcobeHHocTu nporekanust OBP B pactBopax. I[lpasuia cocrasiieHust
YpaBHEHUI  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX — PEaKLMi: MEeTOAbl 3JIEKTPOHHOro OajaHca H
nojgypeaxkimit. B3aumojeiicTBue MeTaUIOB ¢ BOJOW, KHCIOTaMH M INEJOYaMH KaK OKHCIIUTEIBHO-
BOCCTAHOBHUTEJILHbBIN Ipouecc.

[IpoBoAHUKH TIEPBOrO M BTOPOrO poja. THMBI SMCKTPOXMMHUYECKUX CHUCTEM (XMMHYCCKHUN

HCTOYHHK TOKa, 3HEKTpOHH3Cp). BosuuknoBenue ckauka NOTCHIHAIA Ha I'paHHlle METallll — pacTBOP.
Dnexrpoanbii noteHuuan. Kraccupukanus obdparumbix snekrpogoB. DJIC. VYpasuenue Hepucra.
3akonel @apanes. DIekTpoAHas monspu3auMs. OnekTpoaus. Ilpomeccel, npotekaioue IpH
SIICKTPO/IU3Ee. DICKTPOXUMHUYECKas KOPPO3Hsl METALIOB.
4.2.9. Kamanuszamopsr u kamaiumudeckue cucmemst. OOume cpejgenuss o karaausze. CylnHoCTb
KaTaJIUTHYECKOr 0 JICHCTBHA. CHCHHCbHHHOCTb KaTalH3a, aKTHBHOCTh U CCICKTHBHOCTDL KaTaJIM3aTOPOB.
npOMOTI/IPOBaHI/IE H I/IHT‘I/I61/I[JOB8.HH€ KaTalIHTHYCCKHX Iponeccos. Ocobennoctu KHHCTHKH
KaTaJIUTUYECKUX PEeakUuid (MeXaHU3Mbl KaTAIUTUYECKUX DPeaKUUi, CKOPOCTh peakuuii). ['oMoreHHbId
Karanu3. | eTeporeHHbIi KaTanms.

4.2.10. Jlucnepcuvie cucmemsl. lloHATHE O KOJUIOMJHBIX cucTemax. Kiraccudukanus JUCIEpCHBIX
cucreM. KosimuecTBeHHbIE XapaKTEPUCTHKH AUcepcHOit (aspl. [loiyueHune u CBOMCTBA KOJUIOWIHBIX
cucrteM. AncopOums. OcHOBHBIE NMOHATHs. CBOHCTBA IUCHEPCHBIX CUCTEM. BH/IBI TUCTICPCHBIX CHCTEM.
4.2.11. llonumepor u onuzomepst. lloustue o nomumepax u osmromepax. Krnaccupukamms. CriocoObl
nojydenus. XHUMUYECKOE€ CTPOEHHE M IPOCTpaHCTBeHHAs (opMa MakpoMousiekys. Tuimbl cBs3eidl B
nosmmepax. Coiictea pactBopos BMC.

4.2.12. Xumuueckaa udenmugpukayusa. OCHOBBI KA4eCTBEHHOIO M KOJMYECTBEHHOrO aHaIN3a.
@Ouznvecknit, PU3MKO-XUMUYECKUIt U XUMHYECKIH aHaTN3. AHAINTHYECKUH curHall. [IpeaMer u 3anauu
KauyeCTBEHHOro aHainus3a. MeTroabsl KadecTBeHHOro ananuza (dusuyeckue, GU3NKO-XUMHUYECKHE,
XUMHYecKue). Makpo-, MUKPO-, TOJIYMHKPO- U YJIbTpaMUKpoaHain3. UyBCTBHTEIbHOCTh aHATMTHYCCKUX
peakiuii U ee MmokasaTesd: OTKPhIBAEGMBIH MHHUMYM, IIpeJielibHas KOHIICHTPaIUsi, MUHUMAIBHBINH 00BeM.
[_lpt‘ﬂMeT H METO/bl KOJHYECTBEHHOI'0 aHaJiu3a. Fpaﬁumerpﬂqecxnﬁ H Tlf‘l'l'pl/lMeTpH'-IECKHﬁ aHaJTHU3EL.
dusnyeckne W (PUIHKO-XUMHUECKHE METOAbI KOJTMUYECTBECHHOTO aHajIM3a: IOTEHLHOMETPUYECKHH,
KOHIYKTOMETPHYECKUH, nossiporpa M4eCcKuii, KYJIOHOMETPHUUYECKHH, Xpomarorpaduueckui,
CIIEKTpOCKONUAYECKHEe MeTObl. CYIIHOCTH METOI0B, MX YYBCTBHUTEIBHOCTH U 00JIACTH NPUMEHEHHUS.
Oumbku aHaimza: adCoOIIOTHRIE U OTHOCHTEJILHEIE, CH}”—I&ﬁHbIt‘ H CUCTEMATHYECCKHE.
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JlaGopaTopHbIil NIPAKTHKYM
He IpeJlyCMOTPeH

YyebHo-meroauyeckoe odecreyeHue JHCHUILINHBI:
Pexomenoyeman numepamypa:

a)

0)

OCHOGHAA IUmepamypa:
['nunka, Huxonai Jleonunosuy. OOmast xumust: yuebHoe nocodbue st By3os/H.JI. ['nunka;
oz ped. A.M. Epmakosa.-M3j. 30-e, ucup.-M.: Unrterpan-Ilpecc, 2005.-727 c.
I'muuka, Hukonaii Jleonnnorud. 3anauu u ynpaxHeHus 1o oduel Xxumun: yuyebHoe rmocodue
quist By3os/H.JL. I'munka; Ilox pen. B.A. Pabunosuya, X.M. PyOunoii.-M3n. crepeoruin.-M.:
Wnrerpan-Ilpece, 2002.-240 c.
AxmeroB, Haunp Cubrarosuu. O0mas u Heopranuyeckas xumus: yueOHuk st By3os/H.C.
AXMeTOB. -4-e u3., ucnp.-M.: Beicias mxona [u ap.], 2001.-743 c.

O0noHUmeNbHAas Iumepamypa:
Yraii, fIxoB Anexcanapouu. OOmas ¥ HeopraHudeckas XUMus: Y4eOHUK JUis By30B/SLA.
VYraii.-4-e u3., crepeoru.-M.: Beicimas mxomna, 2004.-526 c.
Kapaneresini, Muxann Xpucrodoporuu. OOmast ¥ Heopranuueckas XUMHs: yUeOHHK I1JIs
By30B/M.X. Kapanerssnu, C.1. Ipakun.-4-e usj., crepeoruir.-M.: Xumus, 2000.-588 c.:-(Jlas
BBICIIICH ITIKOJIBI).
Heoprannyeckas xumusi. OU3MKO-XUMHUYECKHE OCHOBBI HEOPTaHMYECKOH XHMHH: B 3-X T. :
yueOHuk  juis By3oB/ mox pea. [FOJI.  Tperbskoea.-M.:  Akajaemus.-(Beiciiee
npodeccuonanbuoe obpazoBanue). T. 1:DU3MKO-XMMHYECKHE OCHOBHI HEOPraHMYecKOH
xumun/ MLE. Tamm, FOJI. Tpetbsakos.-2004.-233 c.
Korron, ®. Cospemennas Heoprannyeckas Xumus/®. Korron, [k, YUIKUHCOH; Tep. ¢ aHril.
C.C. Yypanosa; mox pea. K.B. Acraxoa.-M.: Mup. Y. 1: O6uias teopus.-1969.-223, [1] c.
Huxonaes, Jles AnexcanapoBud. OOmasi U HeopraHuuyeckass Xumus: yuebHoe mocobue JUist
By30B/JI.A. Huxonaes.-M.: [Ipocseenne, 1974.-623 c.

Cpeocmea obecneveHus 0C60eHUA OUCUUNIUHDL:
Kontponupyrommas nporpamma 1o JUCHUIIHHE « XHMH».

MarepuaabHO-TeEXHHYECKOE 00ecredeHne THCIHTITHHBI:
Aymuropubiii pona TI'TTY, 6ubmmuorexa TITIY.

MC'I‘OL]H‘I&CKHC PEKOMEHIAIHH 110 OPraHUu3aluu H3IYVYCHHSH JHCHHIIIHHBI.

Memoouueckue pekomenoayuu npenooasamenio:

Teoperuyeckue 3Hanus, MOTyYeHHbIE H3 JEKLHOHHOTO Kypca, 3aKperUISIOTCs Ha MPAaKTHYECKUX
3aHATHAX. [IpoMexkyTounbie cpesbl 3HaHMI TNPOBOMSTCS 10C/E W3ydeHHs OCHOBHBIX TeM Kypca.
[IpomesxyTounbiii cpes 3sHaHuit NPOBOIUTCS MHCHMEHHO (KOHTPOILHEIE paGoThl) U (1K) TECTUPOBAHHEM.
CemecTp 3aKaHYMBAETCS MTOTOBBIM SK3aMeHOM. B Teuenme Bcero oGydeHHs CTYJICHTBI BBLIUIOTHSIOT
WHJIMBHIYIIbHBIC 33/1aHHs, Pa3pabaTeiBacMble IIPETIOIABATENIEM 110 BCEM M3ydacMbIM TeMaM Kypea.

Memoouueckue ykazanus 013 cmyoenmog:
8.2.1. Ilepeuens npumepHbsix KOHMPOLHBIX 60NPOCOE U 3AOAHUI DA CAMOCIMOAMETbHOT pabomoi:

HabToHU B, OepPTOUTHIBL.

YpasHeHnue DHWHIITEHHA.

ITpocrelimue u Monekysipabie GOPMYIIbI BEIECTB.
Pacyersl 10 xumuyeckum Gopmysiam.

Pacuersl Mo XMMUYECKUM peaKkiusM.

Monenu crpoenns aroma: Tomcona, Pesepdopua, bopa.
ATOMHBIE CTIEKTPBI.

Hayunoe 3Ha4eHHe NEPUOIMYECKOro 3aKOHa.
JuaronanbHast IEPUOAUIHOCTD.

M3oTomnsl. PajimoakTHBHOCTS.
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KonpopmaunoHHslii anamus.
Merannnueckas CBs3b.

Tennosoit s dext xumuyeckux peaximii.
Turber XMMHYECKUX peaKiuii.

Dusuyeckue CBONCTBA BOJIBI.

Teopust CUIBHBIX €K TPOIUTOB.
ManopacTBopuMbIe CHIIbHBIE 3JIEKTPOIHUTHL.
3axon Pays.

Baxknelinme OKHCITUTENN U BOCCTAHOBUTETH.
DNEKTPOXUMUYECKasi KOPPO3Hsl METAILTOB.
JIM21€KTPUKH, 110JTYTTPOBOAHUKH.
[IpoBOTHMKH [IEPBOTO U BTOPOTO pojia.
[TomyyeHue KOJTOUIHBIX CHCTEM.
[TnacT™accel.

OumoOky anam3a: abCOMIOTHBIC H OTHOCUTENIBHbIE, CTYYaiHbIC U CHCTEMATHYECKUE,

Hpumepnas memamura pepepamos:

VcTopus pa3BUTHS IIpe/ICTABIEHHUI O CTPOSHHH aTOMA.
DTanbl pa3BUTHS HEPUOIMYECKOTO 3aKOHA.
[lepromueckue cBONCTBA aTOMOB M HOHOB 3JIEMEHTOB.
AJoTpOnuUs.

ATOMHBIE CIIEKTPBI.

Mozenu crpoenust atoma.

PaﬂI/IOﬁKTHBHbIS 3JICMCHTLIL.

[Ipuposa KOBaJICHTHOM CBA3M.

MexMoeKyIsIpHOe B3aUMO IeHCTRHE.

ATrperaTHble COCTOSIHHSI BEIIECTBA.

DU3MKO — XUMHYECKHE CBONCTBA BOJIBL.

XHMHUYCCKHE UCTOUHHKH YICKTPHYECKON SHEPTHH.
Komion bl 1 KOJUIOUIHBIE CHCTEMBI.

[IponcxoxieHre XUMHYECKHX HJIEMEHTOB.

CHHTE3 MOIMMEPOB: MOIMMEPU3AIUs U MOTHKOHICHCALHS.
OMYJIbCHHM, IIE€HBI, CYCIIEH3HH.

[ToBEpXHOCTHO — aKTHBHBIE BEILECTBA.

Kopposus metaiuios u 6oprba ¢ Heit.
PacrpocTpaneHHOCTh XUMHYECKHX 2IEMEHTOB Ha 3emile.
XuUMHYECKHE BOJIOKHA M I1JIACTMACCHL.

8.2.3. IHpumepneiit nepeuens 6onpocos k 3auemy:

1.

('S ]

ATomel. Monekyibl. OTHOCHTENbHBIE ATOMHAS W MOJIEKYJSIpHAsT Macchl. XMMUUYECKHt
aneMment. M3otonel. [IpocThie U clioKHBIE BelecTBA. AJIOTpOTIHS. ATOMHO-MOJIEKYJISPHOE
ydenue. OTHOCHTENIbHAS IUIOTHOCTD BEIIECTRA.

Tennoroii spdext xummueckoit peakimu. Ik30 — u SHIOTEpMHYECKUEe peakiuu. Teruiora
00pa3oBaHHs ¥ PA3JIOKEHUS XUMHUECKAX COETHHECHUI.

3axoH ['ecca, cieacTBUS U3 HErO.

OcCHOBHBIE 3aKOHBI XMMHH: 3aKOH [OCTOSHCTBA COCTABA BELIECTBA, 3aKOH KPaTHLIX
OTHOIIICHMH, 3aKOH COXPAHCHUsS MAacChl W SHEPrum IIPH XUMHYECKHX PEaKIHUsAX, 3aKOH
00beMHBIX oTHOMmEHUH [eif — JTioccaka, 3akon ABOIajipo u CJIeJICTBHE U3 HETO.

Oueprust ['n66ca, suTponus, kak KPUTEPHUH CaMOIIPOU3BOJIBHOIO MPOTEKAHUS XUMHUYECKUX
peaxkLui.

XUMHUYECKHH OKBHBAJIEHT. DKBHBAICHTHI 5I€MEHTOB M  CIOWKHBIX BEIIECTB. 3aKoH
YKBUBAJIEHTOB.



12,
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14.

15.

16.
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18.
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[Tonsitie O CKOPOCTH XHMHYeCKOW peakiwu. MertuHnas u cpejHsisi CKOPOCThb, (PaKTOphI,
BIHSIIOIIME HA CKOPOCTh peakUuy. 3aKoH JelcTByronmx Macc. KoHncranTa CKOpOCTH peaKiivy,
ee pU3HUECKHH cMBICT; Topsiiok peakuuu. Konebarenbublie peakiyu.

EjquHuIa KOJMYeCTBa BemecTBa — Mojib. Mossipaas macca. Yuceno Aporaapo. Mousipublii
00BEM BEIIECTBA B I'a3000pa3HOM COCTOSHUH.

[Tousatue 06 aKTHBHBIX MOJIEKYJIaX W DHEPTrUH aKTHBAIllMH.

Bupe! kaTanmza: ToMO — H TE€TEPOr€HHBIN.

KBanToBble 4ucia, UX (PU3HYECKHil cMbICI. AToMHBIe opbutanu (-s, -p, -d, -f — opbutamnm).
[TpUHIMTIBI 3amMOJHEHUST AaTOMHBIX OpOWTaNei: MPUHIMI HAWMEHbIUEH ODHEPIHH, 3arper
[Taymu, nmpaBuno XyHnaa, npasuia KiedkoBckoro. DiexTpoHHbIE U rpaduyeckue Gpopmysisl
aTOMOB.

Xumuueckoe paBHoBecue. KoncranTa xumudeckoro papHosecus. [ Ipunuun Jle [1latense.
KonuuecTBeHHBIC XapaKTEPUCTUKKY OCHOBHBIX CBOWCTB aTOMOB: aTOMHBIC PajinyChl, SHEPrHs
CpOACTBa K OSJIGKTPOHY, SHEprusi HOHM3anuu. OTHOCHUTENBHAs 3ICKTPOOTPUIATEIBHOCTD
3IIEMEHTOB.

OxucauTenbHO — BoccTaHOBUTENBHBIC peakiuu. Cocrasienue OBP metonom snekTpoHHOTO
bananca.

CoBpemenHast (OPMYJIHUPOBKA MEPHOIMUECKOr0 3aKoHA. [lepuojibl, rpynmsl ¥ MOACPYIIIBL.
Hepnog_xwmocrb U3MEHEHHUsI CBOHCTB 2JIEMEHTOB (pa,ﬂﬂ)’COB dTOMOB, DHEPIHUH HMOHH3AIHUH H
CPOJICTBA K MJIEKTPOHY, MIEKTPOOTPULATEILHOCTH).

DJIEKTPOJIN3 PACIUIaBOB M BOJHBIX pacTBOPOB. 3akoHbl Mapajies.

OCHOBHBIC THINBI XMMHUYECKOH CBS3M: MOHHAs, KOBaJeHTHas (MOJISIpHAsE M HENoJspHas).
METAITHYCCKAA, BOJOPOJIHAS.

Koppo3zusi metaiios.

Obpaszosanue XUMHUYECKOH CBsI3H. OCHOBHBIE ITapaMeTpbl XUMUYECKOH CBSI3H: IHEPIUs CBSI3H,
JIJIMHA CBSI3H, BAJIEHTHBIH YTOJI.

DIIEKTPOHHOE CTPOCHUE MOJIEKYJI BOJAbL AcCOIMaIms MOJCKYJI BOJbl. DPH3NYECKHE |
XMMHUYECKUE CBOWCTBA BOJIbI. DICKTPOIUTHYECKAss HOHU3ALUS BOJIBL. MOHHOE Tpon3BeeHNEe
BOJIbI. Bo1opoiHbIii 10Kazares.

MC’[‘OJJ, BaJIEHTHBIX CBSI3EH.

JlucnepcHble CHCTEMBI, HX KIACCH(UKALMS: B3BECH (CYCIICH3MH MU OMYJILCHH), KOJIJIOM/IHBIE
CHCTCMbI, MCTHHHBIC paCTBOPEI.

[Tosnmmepnpr u onuromepsl. Knacengukanus. Ceoiicta pactBopos BMC.

JIBa Mexanu3ma 00pa3oBaHUsl KOBAJICHTHON CBsi3U: 0000IIEHHE HECTIAPEHHBIX JIEKTPOHOB H
JNOHOPHO — aKIenTopHbid. CBOMCTBA KOBAJICHTHOH CBSI3U: HACBIIIAEMOCTb, HAMPABICHHOCTh, G
— M T — CBsi3U. KpaTHOCTH CBSI3H, MOPSIIOK CBSI3H.

Konuenrpauus pacTBopoB, crocoObl ee BBIpayKeHUsi: MPOLEHTHAs, MOJISIpHAas, HOPMajbHas,
MOJISUIbHAsL. PacTBOPUMOCTE TBEP/IbIX BELIECTB, KUIAKOCTEN, ra30B B BOJIE.

['uGpuausaiust aTOMHBIX OpOUTAIICH.

CBoiicTBa HEANIEKTPOJIUTOB.

Mexmorekysipable B3aumoeicTeus. (cuibl Bau-nep-Baansca). KomiuiementapHocT.
CBoiicTBa 37IEKTPOJIUTOB. ManopacTBopuMBbIe 1eKTposHThL. [Ipon3BeeHne pacTBOPUMOCTH.
Crernenb M KOHCTaHTa JMCCONMAIME HJeKTPOIUTOB. CHIbHBIE U cHabble HIEKTPOIIHTHL.
AKTHBHOCTb, KO3((HUIIMEHT aKTUBHOCTH, HOHHAS CHJIA PACTBOPA.

I'uaponu3s coseil B BOJHBIX PacTBOPAX.

OCHOBHBIE TIOHSTHS XUMHUYECKOMH TCPMOIMHAMHKH. CHCTEeMa (3a1(p5n“as{, OTKpPbITas,
U30IMpoBannas), Basa, tenora, padbora. IlepBrIit 3aK0H TEPMOAMHAMUKH.

Mexanusm nponecca pacTBopeHust. TepMoaHHaMHKa POLECCa PACTBOPEHMSI.
["anpBannyeckuii snement. JnekTpoanslii notermwan. DJ[C. Vpasuenue Heprera.

Monenu ctpoenust atoma Tomcona, Pesepdopaa, Bopa, nx 10cToMHCTBA U HETOCTATKH.
B3aumozeiicrBue MeTalIoB € BOJOH, KHCIOTAMH M IIEJIOYAMH KaK OKHCIHUTEIbHO —
BOCCTAHOBUTEJILHBIH ITpoIIecc.

HOJ"[y'-{GHHS IMOJIUMEPOB. Peakuun TTOJIUMEPHU3AIIUH U ITOJTMKOH/ICHCAITHH.,

DdasoBoe paBHOBecHe. JluarpaMmma coCTOSIHUSL BOIBI.

Crienmn(UUHOCTD M CEIEKTUBHOCTD Kataiusa. MHruGUTOPSBI, IIPOMOTOPEL.
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MeTos! oTy4eHus: KOJUTOMIHBIX CHCTEeM. AJICOpOLIHS.

[IpeMeT M 3a/1a4i Ka4eCTBEHHOrO aHaiu3a. MeTo/pl KaueCTBEHHOTo aHam3a ((pusnyeckue,
(bHU3UKO — XUMUUECKHE, XHMUYECKHUE). AHATUTUYECKHI CHTHAIT.

Konuyecrsennsnii ananus. Kilaccudukarys METO0B KOJIMYECTBEHHOTO aHaJIM3a.
['paBUMETPUUYECKUN, THATPUMETPUUECKUI METO/bI KOJIMYECTBEHHOTO aHaJIn3a.
[ToTeHITHOMETPHUCCKUN METOJ] aHAJIH3A.

XpomaTorpapuueckuii MeTo/1 aHaJIu3a.

KOoHIyKTOMETPHYCCKUI METO/ aHaIk3a.

[Tonsporpaduueckuii MeTo/| aHaIN3a.

KyoHOMeTpHYecKHil MEeTO I aHaIn3a.

CreKTpoCKOMMYECKHE METO/(bI aHAIIM3A.

UyBCTBUTEIIBHOCTh AHATMTHYECKUX PEAKLMH M €€ I0Ka3aTeNu: OTKPHIBAEMBI MHHHMYM,
npeaebHas KOHLEHTPaLMsl, MUHUMaBHBIH 00beM.

8.2.4. Ilpumepnotii nepevens 3a0a4 K 3auemy:

1.

(98]

10.
Lt
12.

14.

13,

16.

L.

18.
152

BBIYHCIUTE MOJIEKYJIIPHYIO Macey OeH3osa, 3Hast, uyto Macca 600 M ero napos 1pu 87°C u
nasiennn 83,2 xlla pasna 1,30 .
Boupcants maccy 33,6 M° (iy.) Merana CH; M ONpeJeIdTh UMCIO MOJEKYI ero,
COJIepIKAIIIUXCS B ITOM 00beMe.
B 180 r 15 % pacrBopa ruapokcuaa Hatpus pactBopuin ewe 20 r menoun. Kakoi crana
MaccoBast J0JIst MIEJI0YH B MOJIyYEHHOM pacTBope?
CKOIBKO MOJEKYJ KuclIopoaa obOpasyercsi rpu pasioxkeHdd 180 r BOJBI HIEKTPHYECKUM
tokom? Kakoit 00beM MOTydnuTes IIPU ATOM (H.Y.)?
[Ipu 25°C u nasnennn 99,3 kIla HeKOTOPOE KOIMYECTBO Ta3a 3aHuMaeT oobeM 152 mur. Haiiru,
Kakoi 00beM 3aliMeT ITO JKe KOJIMUYECTBO I'a3a IpH 0°C u gaBnennu 101,33 I1a.
Hanucars 57IeKTPOHHO — rpadMyuecKylo CTPYKTypy aToMa IOoJI HOMEpPOM 55 M yKasarhb
KBAHTOBBIC YUCJIA BAJICHTHBIX YJIEKTPOHOB.
Hamucatbh 27eKTpOHHO — rpaduyeckyro CTPYKTypy artoma Moj HomepoMm 52 W yKasarh
KBAHTOBBIE YUCJIA BAJIEHTHBIX 3JIEKTPOHOB.
Hanucate 97I€KTPOHHO — rpaduyuecKylo CTPYKTYypy aroMa o HOoMepoMm 25 M ykasarb
KBAHTOBbIE YUCJIA BaJICHTHbBIX JIEKTPOHOB.
HanucaTh S7J€KTPOHHO — rpaduyeckylo CTPYKTYpy aroMa Moj HoMmMepoM 62 U ykasarh
KBaHTOBBIC YHCJIa BAJICHTHBIX JIEKTPOHOB.
O6bsicHuTh ¢ no3uiuu Metojia BC obpazosanue mosekyn SiFy, CFf,z"
O0BscuuTsb ¢ noszunuu metosa BC obpazosanue monexkyn CFy, SiFf,z"
3anucarh BHIPAKEHHE 3aKOHA ACHCTBHS Macc JUIA peakinii:
d. 2NO(|-) = Clg (r) < 2NOCI (r)

b. CaCOj () <> CaO) + COz
Temneparypubiii  koaQ@uuuenT ckopocTd peaknud paseH 2,8. Bo ckoinbko Bozpacter
CKOPOCTh PEaKIlUuy IPH MOBBILIEHUH Temieparypsl ot 20 10 95°C:
BorauciiuTh 3HavueHus AHO, ASO, AG® s peakimu npu 298 K:

4HCI(;) + O, (n= 2CI, m T 1'120(“(}
Boraucants 3navenne AG s peaxuuu npu 2500 K:

4HCI ;) + Oz = 2CL ) T HaOgx
Bo3mosken mu npornece?
C noMombi0 MeTOoJa MeKTPOHHOro OasiaHca paccTaBuTh KOX(D(OUIIMEHTH B ypaBHEHHH
peakiuu:

H;PO4 + HI = H3PO; + I, + H,O
3aKOHYUTH YpPAaBHEHUE PeaKIUu:

Mn(OH), + Cl, + KOH = MnO, + ...

Yxazarb BOCCTAaHOBUTEH U OKUCIIUTEINb
Hanucate ypaBHeHus 371eKTposm3a v paciuiasa cojid NaCl.
BBIMUCIUTE MOJISIPHYIO, 9KBUBAJICHTHYIO U MOJISUIbHYIO KOHLIeHTpauuu 15 % pactBopa cepHoit
KHUCJIOTHI, INIOTHOCTHIO 1,105 r/mit.
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Temmeparypa kunenus Boanoro pacrsopa caxaposst (C,Hs 0, 1) pasua 101,04°C. Beraucuts
MOJISUTEHYIO KOHIEHTPAIHIO X MAacCOBYIO JI0JII0 Caxapo3bl B pacTBOpE.
Haiitu pH 0,1 M pacrBopa CH3;COOH, ecin creneHb MOHH3AIMNA KHCIIOTH] 1,3 %.
Bb4uCIUTL MOHHYIO CHIIY M aKTMBHOCTH MOHOB MarHHS B pactBope, coxepxkarieM 0,01
mosb/1 Mg(NO3), u 0,01 mons/n MgCls.
PactBoprmocTs cosn Pbl, npn komuarroit Temueparype pasra 6,5:10™ Mo/, Haitru TTP.
Kak neobxonumo usmenuts T, P, C, uro6bl paBHOBECHE CMECTHIIOCH BILIPABO JUIsl pEaKIliu:

Hz ¢y + Ly = 2HI AH" > 0?
Kakoii obbem Bogoposa norpedyercs st B3aumojeiicteust ¢ Fe,O; maccoit 640 KI,
coziepykariem 25 % npumeceit? Kakoe KoiIM4ecTBO BOBI IPH 9TOM oOpasyercs?
Yemy paBHO ocmoTHueckoe nasienue mpu 17°C pactsopa, coxepxaiero 11,1 r xuopuna
Kanbrws B 200 MJ1 pacTBOpa, eciii Kakylmascsi CTeNeHb AUCCOIMAIINN COITH paBHa 0,75.
BbrunciuTh KOHCTaHTy rumponusa (ropuma Kauus, onpeIeiuTh CTEleHb TUAPOSIH3a ITOH
comu B 0,01 M pactBope u pH pacTtBopa.



[IporpamMma cocrasjieHa B COOTBETCTBHH € IOCYJIapCTBEHHBIM 00pa30BaTEIbHbIM CTAHIAPTOM BBICIIEIC
npodeccronaTbHOro 0dpasosanust mo Hanpasienuio 540500 « Texnonoruyeckoe odpasoBauey»

[TpodeccronanbHo-o0paszoBatenbublii mpodmwrs 540502 — Texuosnorus ob6paboTku TKaHEH W
IUIIEBBIX [IPOYKTOB

[Iporpammy cocraBuma:
cTapuii npernoaasaresis kadeapsl Heopranuueckoi xumun TITIY (géf/ Axcunenko O.C.

[IporpamMma yueOHOW JUCLUMILIMHBI YTBEP/KICHA Ha 3ace/laHum Kadeapbl HEOPraHW4eCKOW XMMHH
nporokon Ne 7/ ot 23 of dwoy TOAA.

3aB. kadepoi HeOPraHUYecKoH XUMHH W - Kosanera C.B.

[Iporpamma y4eOHOH JUCHUIUIMHBI 0J00pEHa METOAMYCCKOH KOMHCCHEH OHOJIOro-XHMHYECKOTO
¢dakyaeTera TTTIY nporokon Ne 7 or _er. 8¢ Loed rona.

[Ipeicenaresnb METOTHUECKOH KOMHCCHN OHOJIOTO-XUMHUYECKOTO (haKyIbTeTa U “1llaGanona M.A.

CoracoBaHo:

Jlexan bX® Munnu A.C.
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JIMCeT BHEeCeHUS M3MeHeH il

Jlonosnnenus 1 u3MeHeH s B POrpaMMy yueGHOH ANCLMIIMHBI « X HMIsi»

Ha 2010 - 2011 yueGusIii roa

B niporpamme yueOHOM AMCUMIIMHBI TONOTHEHUIT H U3MEHEHHUI HeT,
[porpamma yTBepikaena Ha 3acenannn Kadeapol HCOPraHHY4eCKOH XUMHH,

npotokon Ne {1 ot  30.08 L0 roja.

3aBenytouwmii kadeapoii @Jf— C.B. Kosasiepa
JIner Buecenust m3mMeneHnii

JLOTIOJIHEHUS ¥ M3MEHEHHS B [IPOrpaMMy YUeOHON AHCUMIIHHBL « X UM

Ha 2011 - 2012 yueGuslii roa

B nporpamme yueGHO#M AMCLUMNIMIDI TOTIOMHCHHIT W U3MEHEHHiT HeT.
[porpamma yTeepiieHa Ha 3aceanun kadeapbl HEOPraHHUECKOi] XHMHH,

nporokon Ne ot 30.08.4ox _roja.

3aBenyrouwmii kadeapoii @LS — C.B. Koasesa



