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1. LEJA 1 3AJAYM JUCHUATIINHDI:

Henab: oBnageHue CTyAEHTaMHU TEOPETUUYECKMMM OCHOBaMM OOLIEH XMMHM M HEOPraHUYECKOU
XMMUHU HEMETAIJIOB, (POPMHPOBAHNE YMEHUN U HABBIKOB MX MPAKTHYECKOTO MPUMEHEHHUS.

3apaum:

d) O3HAKOMHTH CTY/ICHTOB XMMHYECKOrO (pakyjbTeTa ¢ TEOPETUYCCKUMH OCHOBaMHU 0a30BBIX
pa3zesioB  XMMHM, OCHOBHBIMM 3aKOHOMEPHOCTSIMM IPOTEKaHUs PA3JIUYHBIX THUIIOB
XMMHMUYECKUX PEaKUMH C y4yacTMEM HEOPraHM4YEeCKHX BELIECTB, OCHOBHBIMH METOJaMU U
npueMamu paboThl B 1a00PaTOPHSIX HEOPraHUYECKON XUMUH,

b) 3akpenuTh HEOOXOMMMBIH MOHATHIHBIA amapar, OCHOBHbIC 3aKOHBI U 3aKOHOMEPHOCTH,
OTHCHIBAIOLIME PA3BUTHE NPEJICTABICHUNH O CTPOCHUHM aTOMa M IMEPUOJUYECKON cucTeMe
AJIEMEHTOB, XUMHUYECKON CBSI3U M KOMIUIEKCHBIX COEIMHEHUSAX, OCHOBaX TEPMOJIMHAMUKU U
KMHETHUKH, 3aKOHOMEPHOCTSIX MIPOTEKaHUsI XMMHUYECKUX ITPOILIECCOB B PACTBOPAX;

C) cdopMupoBaTh yMEHHE MPOBOINUTH IKCIEPHUMEHTAIbHBIC PA0OTHI MO TOTOBBIM METOIMKAM,
BBINIOJIHATh CTaHJApPTHBIE ONEpalui Ha COBPEMEHHOM OOOpPYIOBAaHWHU, HCIOJIb3YEMOM B
HEOPraHMYeCKOW XMMHHM, MPUMEHSATh HA NPAKTUKE TMOJydeHHbIE 3HAHUS TpPU aHaIHU3e
MOJIyYEHHBIX JKCIEPUMEHTAIbHBIX pE3YyJIbTaTOB M COCTaBICHUM OTYETOB B 3a/JaHHOM
(opwme;

d) maTh mpencTaBICHUE O POJIM U MECTE OOIIEH XMMUHM M HEOPraHMYECKON XMMHUN HEMETAJLIOB
B CHCTEME HayK U B IPO(HeCCHOHAILHON IeSTEIbHOCTH.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO:

VYueOnas aucuumiauHa «OO0mas xumus. XUMHUS HEMETaJUIOB» OTHOCHTCS K 0a30BbIM
JTMCIUIUTAHAM 00s13aTebHOM yacTu mporpammsel (61.0.16).

2.2. CoBpeMeHHasi oOmiass W HEOpraHWyeckas XuMHs Oa3upyercs Ha OCHOBHBIX
MOJIOKEHUSIX XUMUH, YCBOEGHHBIX CTY/J€HTAaMHU B IMPOLIECCE MU3YYEHHSI 3TOTO MPEIMETa B LIKOJIE.
Kypc o0mieit u HeopraHu4eckol XMMUU HMeeT (yHIaMEHTaIbHOE 3HAYCHHE B CTAHOBJICHUH
CHelHalucTa MHUPOKOro Mpoduis, XUMHKa-UCCIEAOBaTeNs M XHUMHUKa-IpernoaaBarens (BYy3a,
IIKOJIbI), U SIBJISICTCS IEPBHIM BY30BCKUM XHMHYECKUM KYPCOM.

2.3 TlepeueHb MOCHCIYIOMIUX YUCOHBIX MUCHHUIUINH, IJIS KOTOPBIX HEOOXOIMMbI 3HAHHS,
YMEHHS U HaBBIKH, GOPMUpPYEMbIC TAHHOW YIeOHOH MUCIUILTHHOMN:
«Anamutuueckas xumus» (51.0.17),
«Dusnueckas xumus. XuMudeckas tepmoannamuka» (b1.0.23),
«Dusznyeckas Xumus. XuMu4eckast kunetnka u katanus» (51.0.24),
«Xumugeckas texunosorus» (b1.0.27),
«buoneoprannueckas xumus» (b1.B.07),
«Kpucrammoxumus» (b1.B.06),
«['mapoxumus» (b1.B./1B.08.01),
«OcHoBBI HEOpranuyeckoro cuaresa» (b1.B.J[B.01.01),
a TaKkKe JUIA BBIMOJHEHHs KBATH(PHUKAIMOHHBIX paboT u (hopMmupoBaHHs MPO(heCCHOHATBHBIX
KOMIIETEHIUH.



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIVIMHBI

[Ipouecc

OCBOCHHUA JUCHUIIIINHBI

HampaBJieH Ha (OpPMUPOBAHUE

KOMIIETEHIIUN

(amemenTOB caemyronux kommeTeHnui) B cootBerctBuu ¢ ®I'OC BO u OIT BO no panHOMy
Hanpasnernuio noocomosxu 04.03.01 «Xumusny, npoguis: meopemuueckas u NPUKIAOHASL XUMUSL.

Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMMU TOCTUKCHUS KOMIIeTeHIINIi

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yueHus
KOMIIeTEeHI M
OIIK-1 Cnocoben NIK onk-12 [pennaraer 3HaTBh. TEOpPETHUYECKUE OCHOBBI
AHAIIM3UPOBATh U WHTEPIPETALNIO obmeln  XumMuu U XUMUHU

MHTEPIPETUPOBATH
pe3yIbTaThl XUMUYECKUX
HKCTIEPUMEHTOB,
HaOJI0IEHUI 1 U3MEpEeHn

pe3yabTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U
PaCYETHO-TEOPETUIECKUX
paboT ¢ UCTIOIB30BAHUEM
TCOPETHICCKHUX OCHOB
TpaAUIIUOHHBIX 1 HOBBIX
pasnenoB XuMuu

HEMETAJUIOB, CYIIECTBO PEAKIUN U

IIPOLIECCOB,  HMCIOJIb3YEMBIX B
HEOPraHUYEeCKOM XVMMWH,
MPUHIIMIIBI u obnactu
WCIIOJIb30BAHNUS OCHOBHBIX
METOJIOB XUMHUYECKOTO
HUCCIIEIOBAHUS. NwmeTs

MIpeICTaBICHHEe 00 OCOOEHHOCTSIX
00BEKTOB HCCIIEI0BAHUS.

YMeTh: IOAr0TaBINBAThL OOBEKTEI
UCCIICIOBAHMUS, IPOBOIUTH
AKCTIEPUMEHTAIIbHBIC
HUCCIIEN0BAHMs 110 3aJaHHOU
MeToJuKe, paboTaTh Ha
arnmaparype, IpuMeHsIeMOU B
HEOPraHUYECKUX UCCIICTOBAHUSX.
Baanerb: HaBbIKaMU IPUMEHEHUSI
TEOPETHYECKUX OCHOB IIPH
CHHTE3€ M UCCIIEeIOBaHNU
HEOPraHUYeCKUX 0OBEKTOB U
paboTte ¢ pacTBOPEHHBIMU B BOJIC
HEOPraHWYECKUMH BEIICCTBAMU
10 TOTOBBIM METOJUKAM.

OIIK-2 Cnocoben
IIPOBOIUTH C COOJIIOICHHEM
HOPM TEXHUKH
0€30MMacHOCTH XUMUYECKUI
9KCIEPUMEHT, BKIIIOYAs
CHHTE3, aHAJIN3, H3y4YCHHUE
CTPYKTYPBI U CBOWMCTB
BEIIECTB U MaTEPHAJIOB,
HCCIIeTOBAaHUE MPOIIECCOB C
WX y4acTHEM

NJIK onk-2.1 Paboraer ¢
XMMHYECKUMH BEIIECTBAMU
¢ coOJI0ICHHEM HOPM
TEXHHUKH 0€3011aCHOCTH

WK ormik-2.2 IIpoBoaut
CUHTE3 BEIIECTB U
MaTepuaioB pa3HOU
PUPOJIBI C
HCIIOJIb30BaHUEM
MMEIOIIMNXCS METOJIUK

3HaTh: IpaBHIa 1 HOPMBI
TEXHHUKH 0€30I1aCHOCTH IIPH
paboTe ¢ XUMHUYECCKUMH
peaKTUBAMHU U (PU3NICCKUMHU
PUOOpaMH.

YMeTh: NoAroTaBIuBaTh 0ObEKTHI
JUISL CHHTE3a, ITPOBOIMTH
OKCIIEPUMEHTAIBHBII CHUHTE3 T10
3aJJaHHOW METOJIMKE, paboTaTh Ha
amrmaparype, IpUMEeHIEMO B
HEOPraHUYECKUX UCCIIETOBAHUSIX.
Buiasern: HaBBIKAMU POBEIICHHS
XUMHUYECKHUX SKCIIEPUMEHTOB MPH
CHHTE3€ HEOPTaHHUECKUX
00BEKTOB IO TOTOBBIM
METOJUKAM.

OIIK-3 Cnocoben
MPUMEHSTh PACUETHO-

NJKonxk-32 Ucnonssyer
CTaHJAPTHOE MPOTPAMMHOE

3HAaTh: OCHOBHEIC PECYpPChL
MI0JIb30BaTEs OBITOBOTO




TEOPETUYECKUE METObI IS
M3Yy4YEHUsS CBOWCTB BELIECTB
U IIPOLIECCOB C UX y4acTUEM
C UCIOJIB30BAaHUEM
COBPEMEHHOM
BBIYUCIIUTEIIBHON TEXHUKU

obecrieyeHne Npu PeHICHUN
3a/1a4 XUMHUYECKOMN
HaITpaBJICHHOCTHU

NEPCOHATIBLHOTO KOMITBIOTEPA U
IpaBuJja MOJIb30BAHUS UMU JUTS
y4eOHBIX M HayUHBIX LEJIEH.
Ymersn: 0OpabaThiBaTh
pEe3yIbTAThI OMBITOB U PACUETHBIX
paboT ¢ NpUMEHEHUEM
CTaHJAPTHOTO IPOTPAMMHOTO
obecneuenus noctynsbix [1K.
Baaners: HaBEIKAMU
NPECTaBJICHUS PE3YJIbTATOB B
KOMIIBIOTEPHBIX CETSIX U
MH(OPMALMOHHON HAYy4YHO-
00pa3oBaTeNIbHOI cpejie.

OIIK-6 Crniocoben
MIPEJICTABIIATH PE3YJIbTATHI
CBO€il pabOThI B YCTHOM U
MUCbMEHHOU popme B
COOTBETCTBUU C HOPMaMHU U
MIpaBUJIAMH, TTPUHSTHIMH B
poheCcCuOHATBPHOM
cool1ecTBe

NIKonke.1 [peacrasisier
pe3yabTaThl paboTHI B BUJIE
OT4YEeTa [0 CTaHAAPTHOMN
dbopme Ha pYCCKOM SI3BIKE

NJ1Konk-6.4 I'oTOBUT
MPE3CHTAIHIO TI0 TEME
paboTHI U TIPEACTABIISIET €€
Ha PYCCKOM U aHTJIMHCKOM
A3BIKAX

3HaTh: MpaBWJIa COCTaBICHUS
MIPOTOKOJIOB OTYETOB XUMHUSCKUX
OTIBITOB, IIPUMEHSITH OCHOBHBIC
3aKOHBI XUMUH TIPU 00CYKICHUH
MOTYYCHHBIX PE3YJIbTATOB,
MOJTOTOBUTH OTYET O
BBITIOJTHEHHOU padoTe.

YMeTh: IPEJICTAaBUTh PE3YIIbTATHI
OTIBITOB M PacueTHBIX paboT
COTJIACHO TpeOOBAHUSM B IaHHOMN
00J1aCTH XUMUH.

Baaners: HaBbIKaMU
MPEJICTaBICHUS PE3YIbTAaTOB
CcOOCTBEHHBIX HAyYHBIX
M3BICKAaHUH B KOMITBIOTEPHBIX
ceTsX U nHPOPMAITMOHHOM
Hay4YHO-00pa3zoBaTeIbHOMU Cpee.




IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI

O0BbEM TMCHMILIHHBI cocTaBJsieT 9 3a4eTHBIX eIMHUI, 324 yaca, B ToM 4yncJe 1.75 3aueTHBIX equHuUIl, 63 yaca Ha 3a4€éT U Ik3amMeH. U3
HUX YacoB — MPAKTH4YeCKas MOAT0TOBKA.

®opMa NPOMEKYTOYHOM aTTECTALUU: 3a4ém, IKIAMEH .

4.1 Conepixkanue IUCHMILVIMHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM,
€ YKa3aHHeM BHM/I0B Y4eOHbIX 3aHATHII U OTBEJICHHOI0 HA HUX KOJHYeCTBA AKA/IeMUYeCKUX YacOB

Bunpl yue6HO# pabOThI, BKIIIOYAsk CAMOCTOATEIBbHYIO pPaboTy
oOyuarouxcs U TpyA0EMKOCTh
(B yacax) @OpMBI TEKYILETO
KOHTPOJISI
£ KonTakTHas Ta TperoaaBaTess UMUCS = CIICBAEMOCTH;
Ne 1/ Pa3nmen MUCIUMTUTHHBL/ TEMBI 3 OHTAKTHas pab0Ta NPENoAaBaTeIli ¢ 0Oy4aromMuMHuC s Y o ’
o T1/mt g 4 opma
8 JlaGopatopHble U MpakTUYeCKue i MIPOMEKYTOYHOUI
3aHATHA KCP/ § aTTeCcTaIluN
Jlexuun U3 HuX KOHCYTbTAIIH | 3 g (no cemecmpam)
Bcero uacos HpaKTHYECKast = ©
MTOITOTOBKA O a
BBEJIEHUE B OBIIYIO )
1 HEOPI"AHMYECKVYIO XNMHUIO 1 2 10 g 2 1
[IpoBepka 0T4ETOB MO
2 CTPOEHHME ATOMA 1 14 10 - 1 12 | JIP, npakTuyeckue
3aJJaHusl, CEMHHAPbI
[MEPUOIMYECKHUI 3AKOH 1 IIpoBepka oT4eTOB 1O
3 IEPUOJINYECKASI CUCTEMA 1 6 - - - - JIP, mpakTrueckune
OJIEMEHTOB 3aJlaHusA, CCMUHApPhI
PA3BUTHE HP!EI[CTABHEHI/HX 0 IIpoBepka 0TYETOB 110
4 | XUMUYECKOU CBA3N 1 14 10 - 1 12 | JIP, npakTuuecKue
3aJjaHusl, CEMHHAPBI
KOMIUJIEKCHBIE COEJVUHEHWA IIpoBepka 0TUETOB 110
5 1 8 4 3 1 12 | POBEP
JIP, mpaktuyeckue




Buner yaeOHOM paboThI, BKIIOYAs CAMOCTOSITENILHYIO paboTy POopMBbI TEKYLIETO

= oOydaronmxcs U TPYA0EMKOCTh KOHTPOJIS
Ne /it Paznmen mucuuruiMHbl/ TeMbl § (B yacax) YCTIEBACMOCTH;
3 £ g dopma
KoHrakTHas paboTa mpernogaBaTelisi ¢ 00yJaroIHMHICS g % g TIPOMEKYTOUYHOM
3a/laHusl, CEMHHapPbI
OCHOBbI XMMUYECKOM [IpoBepKa OTYETOB T10
6 TEPMOAMHAMUKH 1 7 10 6 1 4 JIP, mpakTH4yeckue
3a/laHusl, CEMHHAPbI
OGCHOBHBIE TOHSTHS [TIpoBepka 0TYETOB MO
7 XUMIYECKOIN KMHETHKH 1 5) 10 10 1 4 JIP, npaktuyeckue

3aaaHusl, CCMUHAPGI

IIpoBepka 0T4ETOB 1O
8 PACTBOPEI 1 12 10 10 1 2 JIP, mpakTtryeckue
3aJ1aHUsl, CEMHHapbI

IIpoBepka 0T4ETOB 1O
HEOPI'TAHUYECKA S XUMUA

9 HEMETAJIOB 1 4 44 40 4 22 | JIP, npakTH4ecKue
3aJ]aHusl, CEMUHAPbI
10 3a4ér, sk3aMeH
HToro yacoB 72 108 74 12 69 3auer, 3K3aMeH

B paboueii npocpamme no oucyuniune npu blNOJIHEeHUU 1aOOPAMOPHBIX pabom npedyCMOmpeHa NPAKmuyecKas no020maoeKa 8 8uoe 8blNOJIHeHUS

OMOENbHBIX BUO08 Pabom, CEA3AHHBIX C DYOYuel NPogdheccCuoOHalIbHOU 0esIMeNlbHOCIbIO.



4.2 Tl;1aH BHeayIUTOPHOM CaMOCTOATEIbHOI PadoThl 00YYAIOLIMXCS M0 JHCHUILIMHE

CamocrositenbHas paboTa 00yJaronxcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp HaszBanue paszena, Tembl . Cpokn Tpynoémk Ouenoutoe obecrieueHne
B camocTosTenbHO padoTs! BBINOJNHEHMA |0CTh (4ac.) CpCACTBO CaMOCTOSITENbHOM PabOoThI
BBEJEHHME B OBIIYIO 1 3anauM U ynpakHeHHs 0
1 HEOPI'AHMYECKYIO XUMHIO | [loarotoBka K KOHTPOJBHOW pabdoTe, COHTAGDD 1 KontponbHas obueii xumun : yueb. mocodue
pelleHHe 3a/1a4 10 TEME P pabota / H. JI. Tnunka. - U3n. crep. -
M. : KnoPyc, 2011. - 240 c.
CTPOEHME ATOMA 3anauM U ynpakHeHHs o
[ToaroroBka K KOHTPOJIBHOM padoTe, CCHTSIODE 5 KonTposbHas obmiei xumun : yueb. nocodue
pelleHue 3a/1a4 10 TeMe P pabota / H. JI. Tnunka. - U3n. crep. -
M. : KnoPyc, 2011. - 240 c.
3anauM U ynpakHeHHs Mo
obuieit xumuy : yued. mocobue
/ H. JI. Tnuuka. - U3x. crep. -
CremeHn M. : KnoPyc, 2011.-240c.;
[ToaroToBka k CEMHUHAPY 110 TEMEC AKTHBHOLO Heoprannyeckast Xumus :
«AMmoMHO-MONIeKYIsIPHOE YUeHUey, 2 yueb. st cTys. By3oB: B3 1./
ydacTus B pen. FO. 1. Tperpsikos. - M. :
CceMHrHape Axanemus. - (Briciuee
npoeccroHaIbHOE
obpazoBanue: EcrecTBeHHbIE
HAyKH).
Crenehn Merouueckue yka3aHust
[ToaroToBka Kk ceMuHapy 1o TemMe 6 aKTUBHOTO K MpakTuKymy «O0ras
«Cmpoenue amoma» y4acTus B XUMUSA. XUMUI
CeMHUHape HEMETAJIOB»
[ToaroToBka otuera no JIP Mertouyeckue ykasaHust
«OnpeaeneHre SKBUBAJIEHTa MeTalia 1 IIpoBepka K npakTtukymy «Oomas
10 KOJIMYECTBY BBITECHEHHOI'O oT4era 1o XUMUSL. XUMUS
BOJOPOJIa» pa6ore. YO HEMETAJIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp| HasBanwue pasnena, TeMbI Bit CAMOCTOATEBHON paGoTs! Cpoxn | TpyI08MK OCI:;I;(:TIESG °6ecnequUHe
BBIIOJHEHUS |0CTh (4ac.) CaMOCTOSTEIbHON PabOTHI
CTPOEHUE ATOMA [Togroroska oryera no JIP Meroandeckue ykazaHus
«OrnpeneneHne MOJISPHON Macchl 1 IIpoBepka K IpakTukymy «Oomas
IAOKCHUAA YTIIEpOoaa» oTYeTa 1o XUMHUS. XAMUS
pabore. YO HEMETaJUIOB»
PA3BUTUE 5 Crernelnp Meronueckue yka3aHus
HPEACTABJIEHNH O [ToAroTOBKa K CEMUHAPY 110 TEME AKTUBHOTO K IpakTuKymy «O06mast
XVUMWYECKO! CBSI3U «XuMuueckas ceszvy OKT0pE, 12 y4acTHs B XUMUst. XUMHs
CEeMUHAape HEMETaJIOB»
KOMIIJIEKCHBIE [ToaroToBka k ceMuHapy Mo TemMe Crernelb Meronueckue yka3aHus
COEAMHEHUWA «Komnnexcuvle coeounenusn» HOA6DL 10 AKTUBHOTO K MpakTuKymy «O0rmas
p yqacTus B XUMHS. XAMUS
CEMUHApe HEMETaJIOB»
IIpoBepka Meroanueckue ykazaHus
[ToaroroBka oT4yera mo Jab0paTOpHOM 5 oT4era mno K MMpakTuKymy «O0rmas
pabote «KoMIIeKCHBIE COSTUHEHUS» padote. YO XUMHA. XUMUS
HEMETaJIIOB»
OCHOBBI XUMUYECKOMN IToAroToBKa K CEMUHAPY 110 TEME Crenen Mertoanueckue yka3aHust
TEPMOJVMHAMUWKHN «Tennosvle a¢hghexmuvl xumuueckux ) AKTHBHOTLO K npakTuKymy «O0mas
peaxyuti. OCHOBHbIE NOHAMUS y4acTus B XUMUS. XUMUI
XUMUYECKOU MepMOOUHAMUKUY ceMUHape HEMETaJLIIOB»
[Toaroroska otuera no JIP IIpoBepka Metoauueckue yKazaHus
«OmnpeneneHue SHTATBITNN PEAKITUN 1 OTYeTa o K MpakTuKymy «O0ras
HEHTpaM3allii CUIILHOTO OCHOBAHMS pa6ore. YO XUMUST. XAMHS
CHUJIBHOU KHUCJIOTON» HEMETAJUJIOB»
[ToarotoBka oTuera no jJabopaTopHOt Iposepxa Merozieckite }ggBaHHH
pabote «Onpenenenre TerIoThI HOSIOpb 1 oTHeta 1o K TpartiiyMy «Jomas
padote. YO XUMUSI. XUMUS

TUApaTaI»

HCMCTAJJIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

" OueHouHoe
Cemectp|  Ha3panme pasznena, TeMbl B e Cpoku | Tpynmoémk 1 obecreueHne
M CaMOCTOATCIIEHON PabOTBI BBIIOJHEHUS |0CTh (4ac.) CpencTBO CaMOCTOSITENLHON PaboThI
OCHOBHBIE ITOHATHUA . IIpoBepka Meroanyeckue ykazaHus
XUMUYECKOI KUHETHKHY | [I0Ar0TOBKa 0T4€Ta 110 1abopaTopHoi K IpaKTHKyMy «O6mmast
pabote «3aBUCUMOCTb CKOPOCTH nexkadppb 1 OTgeTa HS(;O s, XuMitst
peaKIuu OT KOHIISHTPAIIUHU BEIIECTBA» pabote. )
HEMETAJIJIOB»
Meronueckue yka3aHus
[ToaroroBka oT4yera no Jab0paTOpHOMH IIposepxa K IPARTHKYMY «}(I)K6H1as[
pabote «BnusiHue TemnepaTypsl Ha 1 OTHeTa 110 X
CKOPOCTh PEaKIIHI» padote. YO XHIMIT. AMIA
HEMETAJIJIOB»
Meroandeckue ykazaHus
[ToaroroBka oT4yeTa mo 1ab0paTOpHOM IIposepxa K MpaKTHKyMy «O6mas
pabote «CKOpOCTh B3aUMOJACHCTBUS 2 OTgeTa HS(;O . Xarus
MAar"us ¢ COJISTHON KHCJIOTOW» pabote. )
HEMETAJIJIOB»
PACTBOPEI MeTtonnueckue yKka3zaHUS
[ToAroTOBKA OTYETA IO 1a0PATOPHOH IIposepxa K IPAKTHKYMY «}(I)K6ma;1
pabote «OrnpeneneHre MOJISIPHOI 0,5 OTgeTa HS(;O N
MAacChl HEANEKTPOJIUTOBY pabote. )
HEMETaJIJIOB»
Mertoanueckue yka3aHust
[loAroToBKa 0TYETa IO JIaGOPATOPHOIL IIposepka K MpaKTHicyMy «Oras
pabote «OnpeaeneHnue Kaxymiencs 0,5 OTgeTa HS(/)'O T
CTEIICHH JUCCOLMALUU MOJIEKYJI» pabote. '
HEMETAJIJIOB»
MeTtoauueckue yKazaHus
[ToaroroBka oTuera no 1abopaTopHOt Iposepka K IpaKTHKyMy «OOIas
paboTe « XMMHUYECKOE paBHOBECHE B nekabppb 0,5 OTgeTa HS(;O uinitst. Xt
pacTBOpax ANEKTPOJIUTOBY papote. )
HEMETAJIJIOB»
IIpoBepka MeTtoauueckue yKazaHus
[ToarotoBka oTuera no 1ab0paTopHOt 05 OTYeTa 110 K npakTtukymy «Oomas
abote «['maponus comen» ' aoote. YO XUMUSL. XUMHSI
p

HCMCTAJJIOB»




y‘le6HO-MGTOI[I/I‘lCCKOC

CamocrositenbHas paboTa 00yJaronIXcst

OneHovHoe

T EMK
Cpoku pyno¢ CPEICTBO

obecrieueHne
CaMOCTOSITENbHOM paboThI

XUMUSA HEMETAJIIIOB»

Cemectp| HasBanue pasnena, TeMbl .
Bun camocTosiTenbHOM paboThI
BBINOJIHEHHUSA |QCTh (qaC.)
HEOPI'’AHMYECKA n 5 IIpoBepka Meroanyeckue ykazaHus
OJITOTOBKA OTYETOB 110 JJa00PATOPHBIM
XUMM ST HEMETAJIJIOB - 61 rane 0 Tone «Hoopratny IfeCKaf; CeHTAOPb- 5o |oTHaeToB MO K IpakTuKyMy «O6mast
nexkabppb pabote. YO XUMUA. XUMUS

HEMCTAJIJIOB»
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OO6mwmit 00BEM CaMOCTOSTENBHON PAabOTHI MO JUCIUIUIHHE (Yac)

Brog:xer BpeMeHN caMOCTOSITE/ILHON padoThl, MPeAyCMOTPEHHBbIH y4eOHBbIM IIJIAHOM

JUIsl JAHHOU M CHMIIJIMHBI (Yac)

69

KonTakTHas paGoTta rnpu npoBereHUN Y4eOHbIX 3aHATUN IO TUCIUILIMHE BKIIOYAET B ceOsl:

3aHSTHS JIEKIMOHHOTO THNA, J1abopaTopHble pabOThI, CEMUHAPCKUE 3aHITUS U TPYIIOBbIE KOHCYIbTAlUU, UHIUBUYAIbHYIO paboTy

oOyuaronuxcs ¢ MmpernojaBaTesieM.



4.3 Copep:xanue y4eOHOro MaTepuaJia

Coz[ep)KaHne pa3aejioB U TEM NJUCHUIJIUHDBI

1. OBLIAA XUMUA

1.1. BBEJAEHUE

Mecro oOmeld XMMHHA B CHCTEME XMMHUYECKMX HayK. OCHOBHBIE ATallbl Pa3BUTHs HAaYKH.
3aKkoH coXpaHEHHUs MaTepuu U SHepruu. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBl XHMHHU.
ATOMHO-MOJIEKYIISIpHAs TeOpUsd. XUMHUYECKAsi aTOMHUCTHKA.

1.2. CTPOEHUE ATOMA

Pa3Butne mpexacraBneHuit o crpoenun atomMa. Mogens k. Tomcona. OO6mias
XapaKTepUCTHKa AaTOMHBIX crekTpoB. CnekTtp aroma Bojgopoda. Ilmanerapnas Mopenb
Pezepdopna. Teopus crpoenust atoma H. bopa. Bxnag 3eemana u 3ommepdennbaa B pa3BUTHE
Teopuu bopa.

[Tonartue o kBaHTOBOUM MexaHHKe. /[BoWcTBEeHHasi MPpUpPOa MUKPOOOBEKTOB. COOTHOIIIEHNE
ne bpoiinsa. CooTHoleHHe HEONPEACTICHHOCTEH, MPUHITMIT HeompeaeneHHocTH ['eizendepra.
Vpasuenue lpenunrepa. BomHnoBas ¢yHkius, ee ¢usmdeckuil cmbici. Pemenue ypaBHEHUs
Hlpenunrepa A 0JHOMEPHOTO MOTEHIHAIBLHOTO SIIMKA. JIMCKPETHOCTh SHEPTUU 3JEKTPOHA.
[lonsatTne o0 TpexXMepHOM TMOTEHIIMATBHOM SIIIUKE. Pe3ynbTaTbl pemieHus ypaBHEHHS
HIpenunrepa anas aToMa BOJOPOA.

[ToHsiTHE O KBAaHTOBBIX YHMCIIAX JJIEKTPOHA B aTOME, CHMH. MHOTOAJIEKTPOHHBIE ATOMBI.
[Ipunuun MuHuMyma sHepruu, npuHnun Ilaymu, mpaBuno XyHna (TIPHHITUI MaKCUMaIbHOM
MYJIbTUIUIETHOCTH ). EMKOCTD 3/IEKTPOHHBIX 0007104eK. DNEeKTPOHHbIE KOHPUTYypallud aTOMOB B
UX OCHOBHBIX COCTOSIHUSIX.

1.3. IEPUOJIMYECKUI 3AKOH U ITEPUOJIMYECKA ST CUCTEMA BJIEMEHTOB

[IpenpicTopust oTKpeITHS 3akoHa (Tabnuia JlaByasbe, Tpuaner JleOepeitHepa, cupaib ne
[[MankypTya, 3akoH okrTaB). Ponpr MennaeneeBa m Meiiepa B OTKPHITHM W Pa3BUTHH
MepUOIUYECcKOro 3akoHa. 3akoH Mo3nu. CoBpeMEHHOE COCTOSHHE MEepUOJUYECKOro 3aKOHa.
[leproauueckasi cuctemMa ¢ TOYKU 3pEHUs CTPOCHUS aToMa (paJnyCchl aTOMOB M MOHOB, SHEPTHUs
W TOTeHLMAJd HMOHW3AlWM, KOHCTaHTAa JSKPAaHHUPOBAHUS, CPOJACTBO K  DJIEKTPOHY,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCIEHUS U BaJCHTHOCTh). OJIEKTPOHHBIE AHAJIOTH.
[Tonsitue o kaitHocuMmeTpur. [lepcrieKTHBBI pa3BUTHUS IEPUOANYECKON CUCTEMBI.

1.4. PA3BBUTHME ITPEJICTABJIEHUI O XUMUYECKOI CBS3U

Turel XUMHYECKOUW CBSA3U. DKCIEPUMEHTAIBHBIC XapaKTEPUCTUKA XUMHYECKOU CBSI3H (IJIMHA
CBSI3W, HAIPaBJICHHOCTh CBS3M, SHEPrus CBs3W). KonmuecTBeHHas OICHKA TOJSPHOCTH CBSI3H.
JIMIIOJIbHBIA MOMEHT.

[Tonsatre 06 MoHHOM cBs3u. Teopus M dHEPreTHKa MOHHOW CBs3U. HeHampaBieHHOCTh U
HEHACHIIIEHHOCTh HOHHOM CBSI3H.

KoBanentnast cBs3b. Ilpupoma koBanmeHTHOM cBsi3u. KBaHTOBOMEXaHMYECKHME METOJIbI
ONMCAHUsl XUMHUYECKOM CBsi3M. MeToJ BaleHTHBIX cBsizei. BanentHocts B pamkax MBC.
JIOHOpHO-aKIENTOpHBIA ~ MeXaHW3M oOpa3oBaHHsl  KOBaJeHTHOW cBsizu. [lomspuzanus
KOBQJIEHTHOM CBs3U. HamnpaBneHHOCTP M HACBILIEHHOCTh KOBaJ€HTHOW cCBs3u. Konmenmus
rubpuanzanun. KpaTHocTh CBsI3W, G- HW T-CBA3U. MeETOA MOJEKYISIPHBIX OpOuTasei.
Ces3pIBarolye, paspuIxXisdoNiie U HecBs3biBatomue opOutamu. [lopsmox cBsizu. CrpoeHue
MIPOCTENIINX ABYXaTOMHBIX (TOMOSIIEPHBIX U TeTeposAepHbIX) yacTul no merogy MO JIKAO.
N30snexrponHbie cuctemsl. [lapamaraeTusm.

MexMOJIEKYIIIpHOE B3aUMOICUCTBUE. BUIBI MEKMOJIEKYIIIPHOTO B3auMOAeCcTBUA. BaH-
Jiep-BaaibCOBBl CHJIBI: OPHUEHTAIMOHHBIN, WHAYKIIMOHHBIA ¥ TUCHEPCUOHHBINA 3(PQeKTsl.



Bonoponnass cBsi3b. Pasnumuus B (u3MUecKMX CBOWCTBaX BEHIECTB C PA3IUYHBIM THIIOM
XUMHYECKOM CBA3U.

1.5. KOMIUIEKCHBIE COEAMHEHUA

OOmiasi XapakTepUCTHUKAa KOMIUICKCHBIX coenuHeHuid. lleHTpanpHblii atom. Jluraumsl.
Koopaunammonnoe wuymcno. Bryrpennss cdepa. Buemnss chepa.  Kimaccuduranum
KOMIUIEKCHBIX coequHeHUH. HomeHKkiarypa KOMIUIEKCHBIX COeOuHEHHH. Teopernueckoe H
MPUKJIAJHOE 3HAYEHHE KOMIUIEKCHBIX CO€AMHEHUU. M30Mepusi KOMIUIEKCHBIX COEIUHECHUM.
Koopmunarmonnast Teopusi BepHepa kak repBasi yJjaqHas OMBITKA TEOPETUIECKOTO 00BICHEHUS
CTPOCHMS KOMIUIEKCHBIX COCIMHEHMH. YcCIleXu W orpaHudyeHuss teopun Bepnepa. Meron
BAJICHTHBIX CBSI3€H, TEOPUS KPUCTAUIMYECKOTO TIOJS, TEOpUsl MOJsA JMTaHIOB U METOJ
MOJIEKYJIIPHBIX ~ OpOUTaNel MPUMEHHUTETPHO K XHMHYECKOM CBSI3M B  KOMIUIEKCHBIX
COCIMHECHUSIX.

1.6. OCHOBBI XMUMWYECKOW TEPMOJUHAMMKH

[lonaTne o0 XxXuMHYECKOM TepMoauHaMuKe. TepmoauHamuyeckue cucremsl. DyHKIUN
cocrossHus. llonsatme o BHyrpeHHel sHepruu. llepBoe Hawano tepmoanHamuku. Terora,
paboTa M M3MEHEHHE HHEPruM NpH XUMHUYECKOM peakiuu. DHTaIbIUs, €€ H3MEHEHUE B
XUMH4YecKkoM mporecce. 3akoH JlaByasne-Jlamnaca. 3akon I'ecca, ero mpakTU4eCKOe 3HAUYCHUE.
OHTanbnus o0pazoBaHUs. DHTANBINS CTOpaHUs. DHTanbnus peakuuu. [loHsATHE O CTaHIAPTHOM
cocrosiHuM. CTaHAapTHAs SHTANbMIM. 3aBUCUMOCTb SHTAIBIIMK OT TeMIiieparypbl. V3meHnenue
SHTANBNUU NpH (a30BbIX mepexonax. CTaHAapTHOE M3MEHEHHE SHTAIbINU MPU XUMHUYECKUX
peakuusix. Bropoe nauano tepmonnHamuku. Ilonsitue 06 sHTponuu. DHTponus Kak (QyHKUIUS
cocTosiHMs. KBaHTOBOMEXaHWYecKass MPUPOAA DHTPONMUHU. 3aBUCUMOCTb JSHTPOIHUHA  OT
Temreparypbl. M3menenue nsHTponuu mnpu (azoBbiX mepexonax. CTaHmapTHas OSHTPOIHUS.
CranmapTHOE HM3MEHEHHE SHTPONHMH TPU XUMHYECKUX peaknusx. [loHstue o cBOOOIHOM
sHeprun. DHeprusa ['m60ca u sneprus ['enpmrombia. CTaHAApTHBIA N300apHO-U30TEPMUYECKUMA
MOTEHITMAJ W HAIMpaBJICHUE XUMUUYECKUX MPOIECCOB. DHTAIBITUUHBIN U SHTPOMUUHBIN (HaKTOPHI
Y HaIlpaBJICHUE XUMUYECKUX MPOLIECCOB.

1.7. OCHOBHBIE IOHATU A XUMHUYECKOUW KUHETUKHA

Hctunnbie 1 Kaxymuecss paBHOBecHs. CKOPOCTh XMMHYECKOW peakuuu. KuHeTmdeckuit
BBIBOJ| 3aKOHA JEUCTBUA Macc. MOJIEKyJIIpHOCTh M NOPSAAOK peakuuid. CIIOKHBIE PEaKLUA —
IapajulelIbHbIE, IOCIEA0BATENbHBIE, CONPSDKEHHBIC, ILeNHblEe. KHHETHYeCKHe KpUBbIE IS
UCXOJHBIX BEIIECTB M INPOAYKTOB peakuuu. BimsHue Temmeparypel Ha CKOPOCTb PEaKIHH.
[Tpubnuxennoe mnpasuno Baut-T'odda. YpaBHenue Appenuyca. DHeprus akTHBalUU, €€
¢bu3nyeckuil CMbICI, METO/IbI ONIPEAeICHHs U3 ONBITHBIX JaHHbIX. [IoOHSATHE O TEOpPHUU aKTUBHBIX
COyJlapeHUil 1 aKTUBHOM (TIEPEX0ITHOM) KOMILIEKCE.

Xumuueckoe  paBHoBecue. OOpaTMMOCTb  XUMHUYECKHX mporeccoB. KoHcranTa
XMMHMUYECKOTO DPABHOBECUS. 3aBUCHUMOCTb IIOJIOKEHUS DPAaBHOBECUS OT TEMIIEpaTyphl,
KOHIIEHTpaluuu U JaBiieHust. CBs3b KOHCTaHThl XMMHUYECKOTO paBHOBecus ¢ sHepruen ['mbOca.
Hcnonp30BaHue BENWYMH CTAaHAAPTHBIX M3MEHEHUN DHTAJIBIUU W DHTPOIMM pEaKUUu IS
pacuera koHCTaHT paBHOBecHs. [Ipunuun Jle Illarense.

I'oMoreHHsBIN U reTeporeHHbI KaTaunu3. BnusHue katanm3atopa Ha KOHCTaHTBI CKOPOCTH
npsMoit U oOpaTHO# peakiuil. MexannsMm karanusa. CeneKTUBHOCTh KaTanusza. MHruOGuTopsl.
Karanutnueckue spl.

1.8. PACTBOPBI

PaCTBOpLI KakK (1)2133. MNEpEMCHHOI0 COCTaBa. KO.H.IIOI/I)IHBIC PacTBOPHI. Ponp KoIIOMIHBIX
pPacTBOPOB B HAYKC U TIPAKTUKC. PaCTBOpBI TBCPABIC, ra3006pa3HLIe n XKUIKUC (BOI[HBIC )51
HCBO,[[HLIC). Cnoco0Obl BBIPpAXKCHUSA KOHICHTpPALNU. TepMO,Z[I/IHaMI/IKa U KHUHCTHKaA IIponecca
PacTBOPCHUH. HpeanpHble U PCAIBHBIC PACTBOPHI.



PacTBOpBl HesnekTponuTOB. JlaBieHHE HACBHIIIEHHOTO Ilapa OWHApHBIX PACTBOPOB.
Kunienne n otBepaeBanue pacTBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akon Baut-I'odda.
MeTo1bl onpeieNieHrs MOJIEKYIISIPHBIX MacC paCTBOPEHHBIX BELIECTB.

Henogunnenne  pacTBOpOB — 2JEKTPOJIMTOB  3akoHam Payns wu  Bant-T'odda.
N3oronnueckuii kodpdunment. CuiibHbIE U Cl1a0ble 3JIEKTPOIUTHL. PaBHOBecHs B pacTBOpax
cNa0bIX AIEKTPOIUTOB. DAKTOPHI, BIUSIOUINE HA CTENEHb JJIEKTPOJUTUYECKOH JMUCCOLMAIINN.
3akoH paspenenus OctBanpaa. Kaxymascs crernenb qucconuanuu. [ToHsTHE 00 aKTUBHOCTH U
Kod(duureHTe akTUBHOCTH. Boja kak BakHeHmuii pactBoputenb. MOHHOE NpoW3BEICHUE
BoJbl. Bomopomueiii mokazartenb. [loHsTne 00 wHAMKAaTOpax. bydepHbIe  CHCTEMBI.
[IpousBeneHne pacTBOPUMOCTH. YCIOBUS 00pa3OBaHMsS M PACTBOPEHMS IJIOXO PAaCTBOPUMBIX
coenuHeHu. I'maposms coseil. Teopum KHUCIOT M OCHOBAaHMW: DAaHHUE TEOPHUH, TEOPUS
AppeHuyca, NMpPOTOHHAs, JJIEKTPOHHAsl, TEOPUS COJIbBO-CUCTEM, TEOpHsl YCaHOBHMYA, TEOpUS
KMKO. DOnekrpoxuMuyeckue CBOMCTBa pacTBOpPoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa U peakUuu. DIEKTPOHbIE MOTEHINAIBI. P HanpsKeHU U ero TepMOAMHAMUYECKOE
obocHoBaHue. YpaBHeHue Hephcra. OKHCINTENbHO-BOCCTAHOBUTENbHBIE — MOTEHIIMAJIBL.
[TonsiTHE O rajTbBAaHMYECKOM IEMEHTE. XUMHUUYECKHUE UCTOYHUKH ToKa. [Iporiecchl anekTpousa.

2. HEOPTAHUYECKASA XUMUSI HEMETAJIJIOB

BBEJIEHUE
MecTo HEOpPraHMYECKON XHMHUU B CHCTEME XMMHUYECKUX HayK. OCHOBHBIE 3TaIllbl
Pa3BUTHS HEOPTaHUYECKOW XUMUH. [IepCrieKTUBBI Pa3BUTHS U KTOUKH POCTAY.

2.1. BOAOPO/. BOJA. IEPOKCHU BOIOPOJA

Bomopon - mepBeiii 35meMeHT mepuoAandeckor cucteMbl. OCOOEHHOCTH CTPOCHHS
atoMa Bojopoaa. M3oTombsl BoAopoda — MNPOTUM, IEUTEpHl, TpUTH. PacmnpocTpaHEHHOCTbH
BOJIOpPOJIa, (GOpPMBI €ro HaxoXIeHWsI B Npupoje. BaieHTHble cocTosiHMS Boaopona. Pazmepsl
aTOMOB ¥ MOHOB. MOJIEKYJISIPHBIN U aTOMapHBIA BOJIOPO, PU3MUECKHE U XUMHUYECKUE CBOMCTBA.
JlaGopaTtopHble W TEXHUYECKHE CHOCOOBI MOydeHus Bojopoaa. I[IpumeHeHHe BoaOpOAA.
luppuapl Kak COEAMHEHHS BOJOPOAA C MeTallaMM U HeMeTaulaMd  (TaJIOTeHUIbL,
XaJbKOT€HH/IbI, THUKTOTEHUABI U T.7.). PacTBopuMocTs Bojgoposa B MeTaiiax. Pusznyeckue u
XUMUYECKUE CBOMCTBA ruipuaoB. [lonydeHnune u npuMeHeHue ruIpuIoB.

Bona kxak BaxHeliniee coenrHenue Bojiopoaa. Ponb Bosbl B 6nocepe u B reocdepe.
Crpoenue MoJeKysbl BOJbl. Accoluanusi MOJEKYJ BOJAbI 32 CYET BOJOPOJHBIX CBSI3EH.
AHOMasnbpHbIE CBOKCTBA BOJIbl. PU3HUECKHE U XMMUYECKUE CBOMCTBA BOJbL. Kpucramnoruaparst.
Tspxenasd Boja, €e CBOMCTBA.

[Tepokcun Bogopona. CTpoeHHe U yCTOMUUBOCTh MOJIEKY/Ibl. CIOCOOBI MOJIy4eHUS! U
MpUMEHEHHE  Iepokcuaa  Bojgopona.  OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE  CBOWCTBA.
[TepoKCUKHUCIOTHI (HAAKUCIOTH) U X COJIM — CTPOCHHE, CBOMCTBA M MPUMEHEHHE Ha MpUMEpe
000 MepoKCOKUCTOTHI. [IepoKcHIbI METANIOB KaK MIPOU3BO/IHBIE IEPOKCHIA BOIOPOIA.

2.2. KUCJIOPO/]

ITonoxenune kuciaopoga B mnepuoauueckoi cucreme. CTpoeHHe aTOMHOIO sapa H
JNIEKTPOHHONH 000JI0UKM aToMa Kucinopoaa. PacmpocrpaneHHocTh Kuciopoja. CrpoeHue
MoJieKysbl. [lapamarHeTusm MoJieKysisipHoro kuciopoaa. dusnyeckue U XMMHYECKHE CBOMCTBA
MOJIEKYJISIpHOTO KHcaoposa. IlodydeHne kuciaopoia B J1IaOOpPaTOPUM U B MPOMBILIUICHHOCTH.
Kunkuii kucnopon. Ilpumenenue kucinopoa. BaxHeiine KMCIOPOIHbIE COSAUHEHHS - OKCHU/IBI
METAJUIOB M HEMETaJNIOB, TMAPOKCUAbI. DHU3NUecKre U XUMHUYECKUe CBOMCTBA OKCHJIOB. Poib
KACIOpOJa  Kak  C€aMOro  pPacHpOCTPaHEHHOTO  3JIeMEHTa B OWOJIOTUYECKUX U
MUHepanooOpasymoIux mnporueccax Ha 3emie. [lepokcuabl U CynepoKCHIbl (HaIAMEePeKUCcH), UX
nosydenue u cpoifctsa. Ctpoenme moHoB O2* u Oz ¢ mosuumii Meroga MO. O3oH, ero
MOJIydeHUE, CBOWCTBa, MPUMEHEHHE Ui O30HUPOBaHMS BOABI M BO3JyXa, B KauyecTBe



okucnutenss B cuHTe3e. O30HUABL, HMX TOJydyeHHUe, CBoicTBa. I[IpuMeHeHHe O30HUIOB,
MEPOKCUJIOB U CYNEPOKCUI0B. OKCUT€HUIIbHBIE KOMIIICKCHI.

2.3. TAJIOT'EHBI

[lonoxxenne  rajoreHoB B nepuoauyeckol  cucreme.  CTpo€HHME  aTOMOB.
PacnipoctpaneHHOCTh, BakHeHIIMe MHHeEpaibl. Pa3Mepbl aToOMOB, XapaKTEpHBIE BAJICHTHBIE
cOCTOSiHUS. VI3MeHeHue 53IeKTpOOTPULIATENIbHOCTH M XUMHUYECKOW aKTHMBHOCTH B DSy
rajgoreHoB. CTpoeHHE MOJICKYJ raJloreHOB. MexxMoeKyspHbie B3aumoaeictBus B psjay F-Cl-
Br-1 u arperatHoe cocrosiHie TajJoreHoB. XUMHUECKUE CBOWCTBA rajlOre€HOB, B3aUMOJICHCTBUE C
MetailaMu U HeMmeTtasiamu. CoseoOpas3Hble rajaoreHuabl. MeXrajaoreHHble COEAUHEHMUSL.
[lopsimok BBITECHEHHsI TaJOTEHOB U3 pAcTBOPOB WX TajoreHujoB. JlabGopatopHble u
MIPOMBIIIIJIEHHBIE CIIOCOOBI OJMYYEHUS TAJIOTEHOB (XMMHUECKHUE U 3JIEKTPOXUMHUECKHUE METO/IbI).
TokcnuHoCTh ranoreHoB. IIpumeHeHue ramoreHoB. ['alOreHOBONOPOJBI, WX TOJY4YEHUE,
¢uznueckne U XMMUYECKHe CBOWCTBA. VI3MeHEeHHE CUJIbl TaJOre€HBOJOPOAHBIX KHCIOT B DSy
HF-HCI-HBr-HI. Consnas kuciota Kak OJHA M3 BAKHEWIIMX MHUHEPAIBHBIX KHCIOT, €€
CBOMCTBa, MOJlyueHUE M mpuMeHeHue. [lnaBukoBas KuciI0Ta, OCOOEHHOCTH €€ CTPOEHU,
npuMeHeHne. Kuciaopoausle coeJMHEHNUS TaJOr€HOB - OKCUABI U TAJIOT€HCOAECPKALUE KUCIIOTHI.
N3meHeHne yCTOWYMBOCTH KHUCJIOPOAHBIX coeAuHeHud ranoreHoB B psany Cl-Br-1. Peakuun
B3aMMOJICICTBHS TAJIOT€HOB C BOJOM. XJIODHOBATHUCTAsl KHCIIOTA, €€ COJIM - THUIOXJIOPHUTHI.
XnopHast u3BeCTh. XJIOPUCTAs!, XJIOPHOBATAsA, XJIOPHASI KUCIOTHI U UX COJIU — XJIOPUTBI, XJIOPATHI,
nepxioparbl. CrocoObl  momydeHus. CTpoeHME U CBOWCTBA, NPUMEHEHHWE BAKHEHIIMX
KHCIIOPOJICOAEpKAMX KUCIOT Xjopa H ux conedl. ComocraBieHWe CHIBI KHCIOT U
OKHCIIUTEIBHO-BOCCTAHOBUTEINIBHBIX CBOMCTB B PAJY KHCIOPOACOAEPKAMUX KHUCIOT. OKCHUABI
xiopa Cl,0, ClO2 u Cl207, ux ycTOWYHUBOCTh U OKHCIUTEIHHO-BOCCTAHOBUTEIIbHAS AKTHBHOCTD.
Kucnopoacoaepxamuye KaCIOTHI OpoMa, HMOJa M HMX COJIM, COCTaB, INOJY4YEHHUE, CBOMICTBA.
Okcunpl OpoMa u woja. HeycTOWYMBOCTH KHUCIOPOIHBIX KHUCIOT M OKCHJIOB Opoma.
AMdoTEepHOCTH HOTHOBATUCTON KUCIOTHL. [1oydeHne u CBOMCTBA HOIHBIX KUCIIOT U UX COJICH.

2.4. IIOAT'PYIIIIA CEPBI
OO01ast xapakTepUCTHKA AJIEMEHTOB MOArPYHIbI cephl. [lonoxkeHre B mepruoniecKkoi
CUCTEME, CTPOCHHE aTOMOB, paCHpPOCTPAHEHHOCTb, (OPMBI HAXOXKICHHUS B MPHUPOJE.
XapakTepHble BaJIeHTHbIE cocTosiHus. Du3nueckue cBoiicTBa cBoO0AHOI cephl. Ee amnoTponHbie
U noauMopQHbIe MOAU(PHUKAUMU. XUMHYECKHe cBoiicTBa cepbl. COoeIUHEHUS ¢ MeTallaMu U
Hemetaamu. [lonydenue, ctpoeHue u cBoiictBa cepoBogopoa. CynbGuasl, TUAPOCYIb(UIBI,
nonucynbhuasl. MHOTOCEepHUCTBIE BOJOpOAHbIE coenuHeHus. Cynab(uapl METauIoB Kak
BaXKHEHIIee MUHEpalbHOE chipbe. lMcnonp3oBaHue Cynb(QuUIOB METAIOB B TEXHHKE.
Kucnopoansie coenunenusi cepbl. CriocoObl MOMY4YEeHUS, CTPOCHHE M CBOMCTBA OKCHJIA CEpbl
(IV). Cepuucras KuclIOTa, €€ CTPOCHHE, CIIOCOOBI MOJYyYCHHs, OKHCIUTEIbHBIC W
BOCCTaHOBUTEJbHBIE CBOICTBAa. CynbpUThl M OUCYIB(UTHI, UX YCTOMYUBOCTH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHIN THOHWII, THOCEPHUCTAs U MOJIUTUOHOBBIE KUCIIOTHI U
X coiu (CTpoeHHe, MojiydeHue, cBoiicTBa). CepHOBAaTHCTas KHCIOTa, TUOCYIb(AT HATPHUS.
Kucnopoansie coenunenus cepbl (VI). CepHblil aHruapuj, €ro CTpoeHHE, (U3HMUECKUEe U
XMMHMUYECKHE CBOMCTBA, IOJydeHHME M3 cepHUCTOro rasza. CepHas KuUCIIOTa, €€ CTPOCHHE,
¢busznueckue u xumuueckue cBoiictBa. Oneym. CynbdaTbl, Oucynbdarbl, NPUPOIHBIC
MPOU3BOJIHBIE CEPHOI KUCIOTHL. [InpocepHas kucnoTa, mupocynbdarel. XIOPUCTHIN CyabhypUI
U xJopcynbhoHoBas kucioTa. [lepokconucepHas KUCI0Ta, TEPOKCOAUCYIb(ATHI, UX CBOMCTBA.
Cenen u Ttemtyp. CBoiicTBa CBOOOJHBIX 3JIEMEHTOB. BakHeillme KuciopogHsle U
BOJIOPOJHBIE COEIMHEHMs celeHa W Teiurypa. CeleHHIbl U TEeJUTypUIbl, UX POJb B TEXHHUKE.
Kucnopoansie coemunenus ceneHa (IV) u temrypa (IV) - okcuapl u KHCIOTBI, MX CBOWCTBA.
Kucnoponusie coequnenus cenena (VI) u temnypa (V1) - okenapl u kucnotsel. ConocraBieHne
CBOMCTB U CTPOCHMS BXKHEHIINX COEAMHEHUN CEepbl, CEJIEHA U TEJUTYpa.



2.5. A30T

Crpoenue aroma. PacmpocTpaHeHHOCTb W HaxoxieHue B mnpupone. CrpoeHue
Monekynbl azota (BC u MO). ®dusnueckre u XUMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta.
JIaGopaTopHbIe M MPOMBIIUICHHBIE CIOCOOBI MoTydeHus azora. [Ipumenenne cBoO0AHOTO a30Ta.
Crpoenne ammuaka. CBoiicTBa U IpUMEHEHHE aMMHaka. I uapatel ammuaka. Cojiu aMMOHMSL, UX
MOJIyueHue U CcBOMCTBAa. AmMuakaTel. HuTpuapl ¥ amuapl Kak OpPOU3BOAHBIE aMMHAKa.
I'unpasun, coctaB U cBoHCTBA. A30TUCTOBOJIOPOAHASA KUCIO0Ta U ee conu. CoennHeHus a3oTa ¢
rajjoreHamMu. KuciopoaHble coeIMHEHUs a30Ta. MHOrooOpasue KHUCIOPOIHBIX COCIUHCHUH:
OKCHJIBI PA3JIMYHOTO COCTaBa, KHUCJIOpojcoAepxk amme kuciaoTel. Oxcupa azota (l): momyuenue,
busnUeckue U XMMHYCCKHE CBOMCTBA, CTpOCHHME MOJIeKy/bl, mpuMenenune. Oxcua azora (l1):
CTPOEHHE MOJIEKYJbl, (U3UYECKUEe U XUMHUYECKHE CBOMCTBA, JIaDOpaTOpHBIE CIIOCOOBI
nonyueHus. Jumokcmn aszora (okcua azota (IV)): crTpoeHwe MouieKynbl, IuUMepU3alius,
noyiyueHue, (U3NYecCKue M XUMUYECKHE CBOMCTBA, B3aUMOJICHCTBUE C BOJOH, NMpPUMEHEHHE.
Azotucteiii anruapua (oxcup asota (l11)): crpoenne monexkynbl, pU3NYECKHE U XUMUYECKUE
CBOICTBa, MOJTy4YeHHE. A30TUCTasl KUCIOTA: OJy4eHHE, CTPOEHHE, CBOMCTBA. OKUCIUTENBLHOE U
BOCCTAaHOBHUTEIIBHOE JECUCTBUE A30TUCTOM KHUCIOTHI. HUTpHUTHI, MX MOJIy4eHHME M CBOWCTBA.
AzoTHBIM aHruapup (oxcupa azota (V)): monydyeHue, (GpuU3MUEeCKHMEe M XUMHUYECKHE CBOWCTBA,
CTpOEHHE MOJEKYyIbl. A30THas KUCJIOTa: CTPOEHHME, B3aUMOJEHCTBHE C MeTalylaMH H
HEMeTaJlJlaMH, TOoJIyueHue B J1abopatopuu, npumeHeHue. Hutpartbl, mosyueHue M CBOWCTBA.
A30THBIE y10OpEeHUS.

2.6. DOCDOP U ITOAT'PYIIITA MBIIIIBAKA

Crtpoenune aroma. PacmpocTpaneHHOCTh B mpupojze, Gopmbel HaxoxaeHus ¢ocdopa
(bocdhoputsl, amartutel). BaneHTHBIE cocTOsSHUA. AJIOTpornHBIE Moaudukauu docdopa.
Crpoenne Oemoro u kpacHoro docdopa, ux (Qu3MUEeCKHe W XUMHUUYECKHE CBOMCTBA.
B3aumonetictBue docdopa ¢ Merautamu 1 HemeTaiamu. [lonydenue u nmpumenenue ¢gocdopa.
Iappuner docdhopa. Crnocobsr momyuenus ¢ocuna. Comu dochonus. CpaBHEHUE CBOWCTB
dbochuna wm ammmaka. Dochuasl MeTaIOB (TMOJydeHUE, CBOWCTBa). [anoreHuaBl W
okcuranoreHuasl ¢ocdopa. Heopranmdeckue mosmmepbl Ha ocHOBe ¢ocdopa. Kucmopomubie
coemuaeHust pochopa. Oxcua dochopa (l11): crpoeHre MoOIEKyabI, CBOHCTBA, CIIOCOOBI
nonydenus.  Docdopucras  KHCIOTA:  TOJyYEHHE,  YCTOWYMBOCTh,  OKHCIHTEIBHO-
BOCCTaHOBHTEJIbHBIC M KUCIIOTHO-OCHOBHBIE cBOlCTBa. Docdurhl. DocdopHOBaTHCTAS KACIOTA:
CTpOCHHUE, ToJydeHue u cBoiictBa. ['mnodochurer. DocdopHoBaras kucinora, ee coan. Okcum
dochopa (V): cTpoeHne MONEKyIbI, MOJTyYeHHUE, cBOWCTBa. [lomydeHne u B3aMHBIC MEPEXOIbl
opTo- MeTa- u upodochopHOi kuciaoT. CTpoeHUe U CBOMCTBA POCHOPHBIX KUCIOT U UX COJICH.
I'unponus docdaros. [Tomumeradocdarsl. Docdopurie ynodbpenus. Heopranuueckuii 6eH301 U
HEOPraHUYeCKUN KaydyK.

CtpoeHre aTtoOMOB TIOATPYIIBI MBINIbAKA — MBIIIbSIKA, CYPbMbl W BHCMYTa.
PacnipoctpaneHHoCTh, MuHeEpaibl. [lodydeHHe MPOCTHIX BEHIECTB W3 IMPUPOIHOTO CHIPHSL.
duznueckue M XMMHUYECKUE CBOWCTBA, NpUMEHEHHUE. BayieHTHbIe cocTosiHus. BakHeime
coequaeHuss Mblmbsika (1) w  (V): MBIIIBAKOBUCTBIA W MBIIIBSIKOBBIA  aHTHJIPHUIBI,
MBIIIBSIKOBUCTAs U MBIIIBSKOBAsE KUCIOTHI, apCEHUTHI U apceHaThl. lIposiBneHne amboTepHBIX
CBOMCTB y COEIMHEHUHN MBbIIIbsAKA. XJOpUAbL, Cylnbuasl u THOocoiau Meimbska (1) u (V).
Oxcugst cyppMbl () u (V), cyppbMmsHUCTass M CypbMsiHas KHCJIOTHI, AHTUMOHHUTHI U
aHTUMOHaThl. COCTOSIHME COSAMHEHUI CYpPhMBI B BOJHBIX pAaCTBOpax. ['anoreHuisl CypbMbl U UX
rupoin3. Cynbhuasl U THOCOIM cypbMbl. Baxueiimme coenunenus Bucmyta (I11): okenn u
THJIPOKCU, COlIM M okcoconu, cynbpuna. Coctosuue Bucmyta (Il1) B BoaHbIX pacTBOpax.
Coenunenus Bucmyta (V) — BUCMYTaThl, UX MOJy4YeHHUE U CBOMcTBa. BomopoaHbie coenuHeHns
MBIIIBSKA, CYpbMBl U BHUCMYTa: TOJy4€HHE, CBOMCTBA, CTPOCHUE, N3MEHEHHE YCTOHYMBOCTH B
psany As-Sb-Bi. ApceHujbl, aHTUMOHHJIbI, BUCMYTH/IbI: IOJIydeHHUE, CBOWCTBA. [IpuMeHeHHe
COEJIMHEHUH IEMEHTOB MO PYIIIBI MBIIIbSIKA.



2.7. VI'JIEPOJ

Oco0OeHHOCTH CTpPOCHHUS aroma, CHOCOOHOCTh 0O0Opa3oBbBaTh cBsiz3u C-C pa3iaudHOM
KpaTHOCTH. MHorooOpasue COeQUHEHUH yriepoja, ero BajeHTHble Qopmbl. Haxoxxnenue
yriepoja B npupoje. Kpucramnmueckast cTpykTypa anmasa u rpadura. VickyccTBeHHBIE aIMa3bl.
KapOun. ®ymnepensl. [Ipumenenune anMasoB, rpadura, caxu. AKTUBUPOBAHHBIN Yroyib Kak
MOTJIOTUTENh Ta30B, IapoB, PACTBOPCHHBIX BEIIECTB. XHMHYECKHE CBOWMCTBA YIiepoja.
CoenuHeHHs ¢ METaUIaMH U HeMeTaulaMu. Baxuelre kapOuabl: cepbl (cepoyrieposa), a3oTa
(tman), kpemuus (kapOopyHma), metawioB. [IpocTeie W KOMIUIEKCHBIE HUaHUABL lluaHamusl
LIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METANIOB. POTaHCTOBOIOPOIHAS KUCIIOTA U ee conu. PonaH.
lanorenuapl  yriepojga - YETHIPEXXJIOPUCTBINM  yriiepoJ, (TOPIPOU3BOAHBIE YIIIEpoJa.
Kucnoponusie coequnenus yrinepoaa. Okcun yriepona (11): crpoenne Mosiekysbl, OJIydeHUE U
cBoiictBa. KoopauHalMOHHBbIE COEIMHEHHUs OKCUAA Yyriepoja - KapOOHWIJIBI MEPEeXOIHBIX
metaiuioB. ®Docren. Ilpumenenne okcuga yriaepona. JWoOkcua yriaepoda: MOIy4YEHHUE,
¢u3nveckne U XMMHUYECKHE CBOWCTBA, CTPOSHHE MOJIEKYIIbI, IPUMEHEHHE. YTOJIbHAsI KUCIIOTA,
ee crpoeHue u cBoiictBa. KapOonartbl, Oukapbonatel. KapbamunoBas kucnorta. I[lonyuenue,
CTpOEHHE U IPUMEHEHNE KapbaMua (MOUEBHHBI).

2.8. KPEMHUU

Crpoenne aTtoma, pacHpOCTPAHEHHOCTb. POJb KpeMHHUS B TOCTPOCHUH 3€MHOU KOPBI.
OcHoBHble MuHepaibl. Kpucramimueckas ctpyktypa kpemuus. llomydenue, ¢usmueckue u
XUMUYECKHE CBOMcTBa KpeMHMs. KpemHuii - mnomynpoBogHUK. COEIMHEHHsS KPEMHHS C
MetaiiaMmu 1 Hemetaulamud. Cwmmnuasl.  CoequHeHHsT KpPeMHHST ¢  TajJoreHaMu.
KpemuedropucroBomoponnas kuciaora, ee coiad. CoequHeHHs] KpPEeMHHUS C BOJOPOIOM.
[Tomydyenune, cTpoeHue, CBOWCTBA W NPUMEHEHUE CHJIAHOB. Paznuuusi B YCTOWYHMBOCTH
YIJI€BOJOPOJOB M cuiaaHoB. Kucmopomueie coeaunenus kpemuus. Oxcup kpemuus (I1):
MOJyYeHUEe W CBOWCTBAa. JIMOKCHI KpEeMHHS: OCOOCHHOCTH KPHCTATMYECKON CTPYKTYPBHI,
nonuMopdHbIX Moaupukauuid. [IpupoaHble pa3HOBUIHOCTH TUOKCUAA KpeMmHMs. KpemHueBbie
KUCJIOThl. CHnMKarenb: MoJlydeHUe, mpuMeHeHue. [IpupoaHbpie CHIIMKAThl U aIFOMOCHIIMKATHI.
HckyccTBeHHBIE CIIMKATBI — CTEKJIA, CUTAILIIbl. CHUIIOKCAaH, CUIIMKOHBI.

2.9. BOP

CrtpoeHne atoma, pacHpOCTPaHEHHOCTh, HaxoxjaeHue B mpupoje. Ilomyuenue Gopa,
ero (u3MYecKkue W Xumudeckue cpoiictBa. CoequHeHUs: O0pa ¢ METaJUIaMH M HEMETaJlJIaMU.
Hutpuner Gopa - rekcaroHainbHbIi W KyOmdeckuii (Oopas3oH), mnpumeHeHue. bopazoin.
lanorenunpl  Oopa. Heopranumdeckue TmoJuMepsl Ha  OCHOBE  COCAMHEHHWE  Oopa.
BopdropucroBomopoHas KucIoTa, €€ COJIH. BOPOBOAOPOIBI, KX COCTAaB, MMOJIyYCHHUE, CBOMCTBA.
Ctpoenne nubopana. bopruapuapl u O6opuasl MetayuioB. KuciopoaHeie coeiamHeHHs Oopa.
Oxcun 6opa. bopHble kucinoThl, ux coym. [lonydenue, ctpoenue u ruaposu3 Oypel. [IpupoaHbie
6opatbl. CinoxHbIe 23PUpPbI 60pHOI KUCIOTHL. [IpruMeHeHne KUCIOPOIHBIX COeAMHEHUH Oopa.

2.10. THEPTHBIE U BJIATOPO/IHBIE I"A3bI

Oco0eHHOCTH 3JEKTPOHHOrO CTpoeHus aromoB. Haxoxnenue B mpupone. CriocoObl
pazaenenus. Pusndeckue cBoiicTBa. OcoOble CBOICTBA renus, KBAaHTOBAsI )KUIKOCTh. OTKpBITHE
coequHeHui Omaropoanbix razoB. Knatpatsl. IlepBoe Xumuueckoe COeAMHEHHE KCEHOHA.
@Topunsl kceHoHa. [Ipupona cBsazu B XeFs. Tpuokcua kceHoHa, MEPKCEHAT-MOH, KCEHOHOBAs
KHCIoTa. XuMust KpunToHa. [IpuMeHeHre HHEPTHBIX U OJIaropoHbIX Ta30B U UX COEIMH EHUM.



4.3.1 TlepeyeHb CeMHHAPCKUX 3aHATHIA M J1a00PaTOPHBIX padoT

Ne Ne paznena HaunmeHoBaHue ceMuHapoB, Tpyro€MKOCT OrneHouHsble dopmupye-
Ne U TEMBI MIPAaKTHYECKUX U JTAOOPaTOPHBIX (gacer) cpezcTBa MBIE
1/ | IUCHMIUINH pabor Bcero Ipaktuy KOMIIETEH-
I Bl (MOzLyJ151) 4acoB ecKas unun
MO/ITOTOB
Ka
TexHuKa 0€30MACHOCTH TIPU 1 CobecemoBanue IK-2.1
BBITIOJIHEHUH pabOT B MPAKTHKYME
1 BBEJIEHUE | CemuHap « ATOMHO-MOJIEKYJISPHOE 9 5 VYcerHoe IK-1.2
ydeHHE» cobeceroBaHue.
1. Onpenenenue SKBUBaJIeHTa IIpoBepka I1K-3,2
MeTajlia o KOJIMYECTBY oryeroB o JIP. | TIK-6.1
BBITECHEHHOT'O BOZIOpOJIa
2. OnpeneneHre MOJISIPHON Macchl KonTponbHast IK-1.2
JTUOKCHUA yriiepoa pabora IK-3,2
3. Pemienne 3aa4 no Teme I1K-6.1
2 CTPOEHHUE | Cemunap «CTpoeHHE aTOMay 10 YcrHOE IK-1.2
ATOMA cobeceoBaHue
3 PA3BUTHE CemuHap «XUMHYECKAsI CBA3bY 10 YcrHOE [K-1.2
npgﬁgg%Bﬂ cobeceioBaHne
XUMMYEC-
KO CBSI3U
4 KOMIUIEKC- | Cemunap «KomriekcHbie 4 3 YcrHOE [K-1.2
c OEZ;‘EEH” COETMHEH U cobecenoBaHue
q 1. KoMmIuiekcHble coequHEHUS ITpoBepka I1K-3,2
orueros no JIP. | T1K-6.1
5 OCHOBBI Cemunap «TermioBbie 3 pexThI 10 6 VerHoe IK-1.2
XW\IZ%EEC' XUMHYECKUX peakiuid. OCHOBHbIE cobeceoBaHueE.
TEPMOJIUHA | TMOHATHS XUMU4ECKOH
-MUKHU TEPMOANHAMUKID) ITpoBepka I1K-3,2
1. OmpeneneHre SHTAIBITUH otueToB 1o JIP. [1K-6.1
peaky HeUTpaIu3ali CHILHOTO
OCHOBAHUS CWJIBHOM KUCIIOTOU
2. OmpeneneHne TerIoTh
THApaTaluy
6 OCHOBHBIE | ], 3aBHCHMOCTH CKOPOCTH PEaKITHH 10 10 ITpoBepka IK-3,2
)?I/?ﬁﬁggg_ OT KOHLIEHTpAINH BEIIeCTBa otueToB 1o JIP. [1K-6.1
KOil 2. BiusiHue TeMIepaTypsl Ha
KUHETUKUA | CKOPOCTh peaKIiu
3. CKOpOCTh B3aUMOJICHCTBUS
MAarHusi C COJIIHOM KUCJIOTOU
7 PACTBOPBI 1. Onpenernenre MOJISIPHON MacChl 10 10 ITpoBepka I1K-3,2
HERJIEKTPOJIUTOB orueros o JIP. | TTK-6.1
2. Ompenenenre Kaxxymencs
CTEIIeHH TUCCOLHAIINI MOJICKYIT
3. XuMH4ecKkoe paBHOBECHE B
pacTBOpax 3JIEKTPOIUTOB
4. T'mnponus comneit
8 HEOPTAHMY | 1, Kucnopon. Bomopos. ITepokcu 44 40 ITpoBepka [1IK-3,2
E-CKAA BOZIOPOJIA oryeros no JIP. | TIK-6.1
XUMHUS
HEMETALIO | 2. I'anorens
B 3. Cepa
4.Azor
5. @ocdop
6. Cyppma. Bucmyr
7. bop




4.3.2. llepeyeHs TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOAITE/ILHOE U3yYeHHe

(camocTosiTesIbHAsSI padOTa CTY1€HTOB)

Ne Tema 3anaHue dopmupyemas NAK
Ne KOMIICTCHITHS
/11
1 CTPOEHUE ATOMA [ToaroroBka k cemuHapy. I1K-1, [1K-1,2
ITogroroska u Hanucanue oruétos | I[1K-3, [IK-6 I1K-3.2
o JIP. I1K-6.1
[MoaroroBka  k  kouTpossHO# | [1K-1 [1K-1.2
pabore
2 PA3BUTUE [ToaroTtoBka k ceMuHapy [1K-1 [1K-1,2
[IPEJCTABJIEHU O IT1K-6 I1K-6.1
XUMHUYECKOH CBSI3U
3 KOMIIJIEKCHBIE [ToarotoBka K cemunapy. | [1IK-1 [1K-1,2
COEJIMHEHUA IToxgroroska u Hanucanue oruétos | I[1K-3, [TK-6 [1K-3.2
o JIP I1K-6.1
4 OCHOBbBI [MoaroroBka K cemunapy. | [1K-1 [1K-1,2
XUMUYECKOU IToxaroroska u Hanmcanue otuértos | [1K-3, [TIK-6 [1K-3.2
TEPMOJIMHAMUKHA o JIP I1K-6.1
5 OCHOBHBIE ITOHSTHA | ITonroroska u Hanncaune otuéros | [TK-3, TTIK-6 [1K-3.2
XUMUYECKOM o JIP I1IK-6.1
KMHETUKU
6 PACTBOPEI [Toaroroska u Hanucanue otuéros | [1K-3, ITK-6 [1K-3.2
o JIP I1K-6.1
7 HEOPTAHUYECKAS [Toaroroska u Hanucanue otuéros | [1K-3, ITK-6 [1K-3.2
XUMUA o JIP I1IK-6.1
HEMETAJIJIOB
4.4 MeToguyeckue YyKa3aHusi MO0 OPraHU3alMU CaMOCTOSITEJIbHOW pPadoThI
CTY/J€HTOB
CamocrosaTenbHass paboTa CTyOEHTOB, CBsi3aHHas C TMOJATOTOBKOM OTYETOB IO

BBIITOJIHCHHBIM J'Ia60paTOprIM pa60TaM, 3aKpPCIICHUEM TCOPCTUYCCKOIO MaTrcpualia B BHIAC

peuieHusd 3aaa4 1 NOoAroTOBKU K CEMHUHApaM, IPOBOJAUTCA BO BHCAYAUTOPHOC BPEM:I.

Cmpyxkmypa omuema no 1abopamopHot pabome:

Lenb paGoThI.
Teopernyeckas 4acTh.

BrinonHenue pacyeTHbIX, TpaUIeCKUX U KOHTPOJIBHBIX 3a/IaHUN B COOTBETCTBHH C
METOIMYECKUMU YKa3aHUSIMU K KaXI0H padorTe.
BriBoz (Ha OCHOBE MOTYYEHHBIX PE3YJIBTATOB).

Metoauueckue PCKOMCHAAINNU 110 BBIIIOJIHCHUIO U o6pa60TKe SKCIICPUMCHTAJILHBIX
JaHHBIX MO KaxXJoi J1a6opaTopH01”4 paGOTC ONMMCAaHbl B MCTOAUYCCKUX PCKOMCHIAAIUAX,
MOATOTOBJICHHBIX MTPCTIOAaBATCIIAMHA Ka(I)CI[pBI:




CadponoB A.1O., CranpmakoBa B.A., lumoa JI.M., Kamesckuii A.B., fceko T.H. OOmas
xumusi. Xumus HemeTaios - U3n-so UT'Y, Upkyrek, 2015.

[Tpumeps! pemieHus TUMIOBBIX 33Ja4 MPEICTABICHBI B PEKOMEHIYEMBIX YYEOHBIX TTOCOOUSIX
U 33JJaYHUKax 10 00Iel 1 HEOPraHMYECKON XUMUU:

3amaun U ynpaxxHeHUs 1o oomiei xumun : yae6. mocodue / H. JI. I'munka [u np.]. - CII6. [u ap.]
: Xumus, 1986. - 272 ¢. u3nanue aBaaaTh 4eTBEPTOE M BCE MOCIICTYIONTUE U3TAHHS.

4.5. IlpuMepHasi TeMaTHKAa KypCOBBIX CHHTE30B (npu Hanuyuu)

V. YYUEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHNE
JUCHUILIMHBI (MOIYJIS)

a) OCHOBHAasI JIUTEpPaTypa

1. Heopranuueckas xumust [Tekcr] : yueO. ans ctya. By3oB: B 3 1. / pen. 0. /1. TpeTtbsikos. - M.
: Akanemus. - 24 cM. - (Boiciiee nmpodeccuonansHoe o0pazoBanue: EcrecTBeHHbIE HAyKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus mepexoaHbIX meMenToB, Ku.1 / A. A. Jlpo3nos [u ap.]. - 2007. - 349 c. :
ni. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumust mepexoaHbIX ateMenToB, Ku.2 / A. A. Ilpo3nos [u ap.]. - 2007. - 400 c. : wr.
- bubnwmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranunueckas xumus. XuMus 3J1eMeHTOB : yueOHuk: B 2 1. / 1O. JI. TpetbsikoB [u ap.] ;
MockoBckuii roc. yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u31., nepepad. u jorm. - M. : U3zn-Bo MI'Y :
Axanemknura, 2007 - . - 22 cm. - (Kimaccuueckuii yauBepcuTeTckuii yaeonuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 2.-2007.- 670 c. : wn. - IIpenm. ykas.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punaByn, Hopman H. Xumus anementoB: nep. ¢ anri. : B 2 1. / H. H. I'punByn, A. Dpnio. -
M. : bunowm. JlaGopatopus 3HaHuii, 2008. - 27 cm. - (JIyummii 3apyOexHbIi yueOHuK). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : ui. - bubnuorp. B KoHiie rias. - Ilep. u3a. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2. - 2008. - 670 c. : w1 - bubnuorp. B koH1e raas. - [Ipenm. ykas.: c¢. 620-662. - [1ep.
u3a. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heoprannueckast XumMusi. XuMHsI 3JIEMEHTOB [ DNIeKTPOHHBIN pecypc] : yueb. s CTyA. By30B,
o0yu. o Hamp. 510500 "Xumusa" u cnen. 011000 "Xumus" : B 2 1. / FO. 1. TpeTbsikoB u ap. - 2-e
u31., nepepad. u gom. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum noctyma:
DneKTpOHHBIN yuTanbHbIi 3an "bubanorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

T.1.-545 c. - ISBN 978-5-211-05332-2. - ISBN 978-5-94628-298-7.

T.2.- M. : Uzn-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

5. Toyo, M. MexaHu3Mbl HEOPraHMUECKUX peakuuii [DnexkTpoHHsli pecypc] / M. Toy0, Jlx



Bepmxece. - Mocksa : Bunom. Jlaboparopus suanuit, 2012. - 678 c. - Pexum Jocryna: 3BC
"U3pnarenpetpo "Jlams", - Heorparmny. nocryi. - ISBN 978-5-9963-0975-7.

0) nononHuTeNLHAR UTEpaTypa

1. ['munxa, Hukonait JTeonunosuy. 3anauu n YIpaXHCHUs 110 06mmeH xumun [Teker) : yueb.
noco6ue / H. JI. Tnunka. - Uan. crep. - M. KuoPyc. 2011. - 240 c. ; 21 cM. - ISBN 978-5-406-
00810-2,

nunxa, Huxonait Jleorunosna. 3anaun u YTPaXKHCHHS 110 o0mei xumuu [ Teker] : yueb.
nocobue / H. JI. I'nuuxa. - Uaz. crep. - M. : KnoPyc, 2012. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
02098-2.

I'nunka, Huxonait Jleonunosuy. 3anauu u YpaxHeHUs 10 ob1el xumuu [Tekcer] : yueb.
nocobue / H. JI. [nunka. - Usp. crep. - M. : KnoPyc, 2014. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Bagum Bragumuposra. OcHoBb! oGueif # (usugeckoi xumuu [Teker) : yueb.
nocobue 41s cTy . By3os / B. B, Epémun, A. 5. Bopmescxuit. - Jlonromnpyansiii : UHTemwexT,
2012.-847 ¢. : un. ; 24 cm. - ITpeam. ykas.: ¢. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. O6mas xumus [Texcr] : yue6. mocobue / H. JI. I'nunka. - war. crep. - M. : KroPyc, 2012. -
746 c. : . ; 21 oM. - Bubmmorp.: ¢. 725-726. - Mpeam. yKas.: ¢. 727-746. - ISBN 978-5-406-
02149-1.

I'munka, Huxonait Jleonunosny. O6mas xuvus [Texer] : yue6. mocobue / H. JI. Tnunka. -
H31L., cTep. - M. : KroPyc, 2013. - 746 ¢. : wir. ; 21 cm. - bubmuorp.: ¢. 725-726. - Ilpenm. yxas.:
¢. 727-746. - ISBN 978-5-406-02934-3.

4. Obmas xumus [Tekcr] : yue6. mocobue / Upkyrekuit roc. yH-T. XuM. ¢ak ; cocr. JI. M.
Hunvosa ; peir.: A. T. [Ipoitnakos, A. ®. JleTaukosa. - Hpkyrek : Uzn-so UIT'Y, 2014, - 117 ¢. :
20 cm. - ISBN 978-5-9624-1078-4.
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B) COHCOK ABTOPCKHX METOJHYECKHX pa3padoTox: £
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8 SHOC UT'Y pasmewenst memoouueckue ykasanus x nrabopamoprbivm pabomam:
1. Capponos AFO., Cransmakosa B.A., [lumosa JL.M., Kawesckuii A.B., Scpko T.H. Obmas

XUMHsl. XAMHA HEMETAIUIOB : METO/UY. YKa3aHUs K J1a0. paboram / U3n-so UTI'Y, UpkyTcek, 2015,
2. Baxenos B.H., [Tumozra JL.M., Kamesckuit A.B., Cadponos A.IO., Cransmakora B.A., Slcrko
T.H. Merawmueckast cBa3b. XuMAs METATIOR : METOINY. ykasanus / Uszn-so UI'Y, HUpkyTck,
2019. - 68 c.

l.l) 6aswl RAHHBIX, umbopMauuouno-cupasoqume H IOHCKOBBIC CHCTEMbI

Lwww.elar.usu.rw/.../1569/1/1333921 exam.pdf

2. http:www ksu.ru/chmkuw/docs/knd_06.rtf

3. www.xenoid.rw/.../chem_books_download.php

4. hitp:/www.fichemistry.dsmu.cdu.ua/neorg_him/lek 14.html
5. http:www. Fichemistry.dsmu.edu.ua.html

6. http:/www.edu.ru./db/portal/spe/archive.htm

7. hitp:www.krugosvet.ru/.../Himiya neorganicheskaya.html
8. http:www.edu.ru/window/library



9. http:www.novedu.ru
10. http:www.newlibrary/ru/.../neorganicheskaya _himiya

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBbI
6.1. YueoHo-1a00paTopHOE 000py/10BaHME:

[lomemenuss A TPOBENCHHS  JIGKIMOHHBIX W JaO0OpaTOpHBIX  3aHATHM,
YKOMIUIEKTOBAHHbIE HEOOXOIUMBIM 000pYyAOBaHUMEM, NpUOOpHOW O0a30i M peakTUBaMH, a
UMEHHO:

-  ayIUTOpPHH, OCHAIICHHBIE MYJIBTUMEAUWHBIMHA CPEICTBAMH, IS IPOBEICHHUS
ayTUTOPHBIX U MpakTHYeCKUxX 3aHatuil (ayn. 402, 426, 303); aya. 5, 402, 426 o6opynoBaHbI
mynbTuMenuitHbiMU  Tipoektopamu (INFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
HoyrOykamu Samsung NP 300T5A-A0FRU;

- ymabopatopHble mpakTukymbl (ayn. 329, 333), oOcHamieHHBIE ~CIIETYIONUM
000pyI0BaHUEM

No HaumenoBanue KonunuectBo
T1/T1
1. | HaGop peakTuBOB Il MPOBEACHUS TPOOUPOYHBIX
HKCIIEPUMEHTOB
2. | ItatuBsl ¢ HAOOPOM IIPOOHUPOK
3. | Hentpudyru 2
4. | Mukpockon 1
5. | Boasable Oanu 2
6. | TexHuuecKue BeChI 10
7. | AHaTUTHYECKHUE BECHI 6
8. | [lumetku
9. | Bropetku
10. | CtakaHbl 1151 HarpeBaHUS
11. | Hunuaapsl
12. | Mepnbie KOTObI
13. | MydenbHbIe TIeun 2
14. | CymunbHble TIKAQBI 2
15. | Monomepsl 2
16. | KongykTomeTp 1
17. | YcranoBka 15l IPOBEJEHUS SIIEKTPOIN3a 1
18. | YcTaHoBKa 15l TOMyYEHUS METAJUTMYECKOTO OJI0BA 1
19. | ®oroanekTpokonopumerpsl KOK 2




20. | CnupToBKH

21. | [Ipobupkoaepxarenu

22. | lltaTuBbl TA0OpATOPHBIC

23. | Hacocwsl BogoCTpyiiHBIC

24. | Kon6s! bynsena u Boponku broxuepa

25. | ®uabTpbl OyMaxKHbIe

26. | ®UAbTPHI CTEKISTHHBIE

27. | KanopumeTpsl

28. | 'a3omeTpbl

29. | TepmoMeTphI

30. | ®apdopoBbie TUTITH

31. | Annmapatel Kunna 8

6.2. [IporpamMHoe obecnieyeHnme:

6.3. TexHuyeckue U 3J1eKTPOHHBbIE CPEICTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

B mpomecce wm3ydenuss mucnmmuimHbl  «OOmas xumusa. XUMHS  HEMETAJJIOB)
UCIIOJIB3YIOTCS KaK TpaJUIMOHHbIE, TaK M WHHOBAIIMOHHBIE TEXHOJOTUH, AaKTUBHBIE U
WHTEPAKTUBHBIE METOAbI M (GOpMbI OOyUeHUS: TEXHOJOTHUS OOBSCHUTEIBHO-MILIIOCTPATUBHBIX
OOCYKJIEHHI C »3JIeMEHTaMU MPOOJEMHOTO HU3JIOKEHHUS, TEXHOJIOTUs MpodecCHOHATBHO-
OpUEHTUPOBAHHOTO OOYYEHHUS, JEKIUHU, KOHTPOJbHBbIE U JIabopaTOpHbIe PabOThl, CEMUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMii, pelleHWe CUTYallMOHHBIX 3a/ay, peuIcHHEe
TEMaTUYEeCKMX XUMHUYECKUX 3a/1a4.

AxmusHvie popmul 06yuenus. Ha m1abopaTOpHBIX 3aHATHAX, KOTOPBIE COCTABIIAIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOW pabOThl, KaXIbId CTYIEHT BBINOJHIET JabopaTopHyro paboTy
UHAUBUAyalbHO. Takoil BuA opraHu3zanuyd OOy4eHHs] CHOCOOCTBYET MPUOOPETEHHIO HABHIKOB
CaMOCTOSITEJILHOTO BEJICHUS SKCIIEPUMEHTAIBHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpallleHUs U
paboTel C pPA3IUYHBIMU XUMHUYECKHMMH BEIIECTBAMU M J1a0OpaTOPHBIM O0OpYJOBaHHUEM,
W3MEpUTENBbHON  ammapaTypoil, OpraHu3alid METOJMKH  SKCIIEPUMEHTAIBbHBIX  PadoT,
COCTaBIIEHUSI TMPOTOKOJIOB OTYETOB XHMHUYECKHUX OHKCIEPHUMEHTOB, a TaKKe MPaKTHUYECKOTO
MOATBEPKICHUSI TEOPETUUYECKHUX TMOJIOKEHUN OOIIeH W HEOPraHMYECKON XMMHUU O CBOMCTBaX U
MOBEJICHUN HEOpPraHMYecKHux BeriecTB. [IoAroToBka OTYETOB MO Kaxa0# I1abopatopHoi padoTte
dbopMupyeT yMEHHE MPOBOIUTH MEPBUYHBIN aHANW3 pPE3ylIbTaTOB C Y4YETOM 3aKOHOB U
3aKOHOMEPHOCTEH, POPMYIHUPYEMBIX B paMKaX 00IIel U HEOPraHMYECKON XUMUHU, IPEICTABISTh
PE3yIbTaThl OMBITOB U PACUETHBIX PabOT, TPaMOTHO (HOPMYIUPOBATH BHIBOIBI.

3akpervieHre TEOPETHYECKUX TOJIOKEHUH oOmeld XuUMUM (OCHOBHBIX 3aKOHOB H
3aKOHOMEPHOCTEH) TPOBOAWTCS B BUIE HMHTEPAKTUBHOTO OOYYEHHUS — JAUCKYCCHOHHBIX
CEMHUHAPOB U PEIIeHHs pACUETHBIX 3a/ad.




HaumeHoBaHHe TeM 3aHATHH ¢ MCII0JIb30BAHUEM HHTEPAKTHUBHBIX (l)OpM Oﬁy‘leHHﬂ:

®opma / Meropl Kosn-Bo
Ne Tema 3ansTHS Bun 3anstus
WHTEPAKTUBHOTO OOyUCHUS 4acoB
1 Amommno-monexynsipnoe | maboparopusie/ | ['pynmoBas auckyccust / 4
yuenue MPAKTHYECKHUE | CEMHUHAp
2 Cmpoenue amoma naboparopubie/ | I'pynmoBas auckyccus / 4

IPAKTHUYECKUE | CEMHUHAp
nabopatopubie/ | ['pynmoBast auckyccust /
3 Xumuueckas ces3b IIPaKTUYECKHUE ceMuHap 4

nabopatopubie/ | ['pynmoBast auckyccust /
Tennosvie s¢hghexmoi MPAKTUYECKHUE CEMHUHap

XUMUYECKUX PeaKyull.
OcHogHnvle nonamus
XuUmMu4eckou
MepMOOUHAMUKU

Komnnexcnvie naboparopubie/ | I'pynnosas nuckyccus /
coeOuHeHus MIPaKTUYECKHE CEMUHAP
Hroro yacos

o

N
[e»]

VI11.OHEHOYHBIE MATEPHAJIBI JUISI TEKYIIEI'O KOHTPOJISI M
IMPOMEXYTOYHOU ATTECTAIIUN

OueHounbie MaTepuaibl (OM):

OrneHOYHBIE MaTepUaibl TEKYIIEro KOHTPOJsS (GOPMHUPYIOTCS B COOTBETCTBHUH C
[Tonoxxennem o GamnpHO-perTuHroBOM cucteme ®I'BOY BO «MI'Yy». HazHaueHue oneHOYHBIX
CPEJIICTB TEKYIIEr0 KOHTPOJIS - BBISIBUTH y 00y4aromuxcsi chOPMUPOBAHHOCTh KOMIICTCHITHH:

MartepuaJibl 1J151 IPOBeAeHUS TEKYLIEro U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHU I
CTY/I€HTOB:

Ne Bun xkonTpons KonTponupyembie TeMbl Komnerenuu,
(paznesr) KOMITOHEHTBI
KOTOPBIX
KOHTPOJIHPYIOTCS

1 BrinonHenue mabopatopHbIX [1K-1, [1K-2, T1K-3,
pabot. Otuer no JIP. Amomno-monexynaproe yuenue | K-
KonTtponbHas paborta

2 VY4yacTtue B JUCKYCCHUAX HA Cmpoenue amoma [1K-1
CEMUHAPCKOM 3aHATHUU

3 VY4yacTtue B JUCKYCCHUAX HA [1K-1
CEMHUHApPCKOM 3aHATHUU Xumuueckas ces3b

4 Brimonnenue nabopaTopHbIX [1K-1, T1K-2, TIK-3,
pa6ot. Otuer no JIP. Tennosvie s¢ppexmol [IK-6
VYyacTue B JUCKyCCHSIX HA XUMUYECKUX PeaKyuil.
CEMHUHAPCKOM 3aHATHHU Ocnognvie nonsmus

XUMUYECKOU MepMOOUHAMUKU
5 Brimonnenue 1abopaTopHbIX Komnnexchvie coeOuHeHUs I1K-1, TIK-2, T1K-3,




pabot. Otuet o JIP. [1K-6
VYyacTtue B JUCKyCCHUAX HA
CEMUHAPCKOM 3aHATUU
6 BeimosHenue 1abopaTopHBIX I1K-1, IIK-2, T1K-3,
pabot. Otuet o JIP Pacmesopbr K-6
7 Brinonnenue mabopatopHbIx Heopeanuueckas xumus I1K-1, TIK-2, T1K-3,

pabot. Otuet o JIP HeMeIMANLIOB [IK-6
JleMOHCTpPAallMOHHBII BapHaHT OnJieTa VI KOHTPOJIbLHOH padoThl

1. Annorpomusi.

2. OrHOcHUTeNnbHas MOJIEKYJISIpHAsT Macca.

3. 3axkoH ABOTaJIpo W CIEICTBUS U3 HETO.

4. Kakue hopMyssl Ha3bIBAIOTCS POCTEHIINMU (SMITUPUIECKUMHU ) ?

5. Kakoit 06bém Bomopoma BeiTecHHT (0,376 T amOMHHHS TP B3aUMOJCHCTBHUU €T0 C
KHCIJIOTOM?

6. Kaxkoit 00BEM IpH HOPMATBHBIX YCIOBHAX 3aHUMAIOT 271021 Monexyn rasa?

7. Haiitu npocreiinryro ¢popMyily OKCHAa BaHaaus, 3Has, 4Tto 2,73 T okcuna cogepxar 1,53
I MeTajuIa.

BOITPOCHI V11 COBECEJJOBAHMUA
Cemunap 1
Amomno-monexynsaproe yuenue

1. OcHOBHbIE NOHATHS U CTEXMOMETPUYECKUE 3aKOHBI XMMHUHU.

2. Mertozp! onpeiesieH!s] MOJIEKYJISIPHBIX Macc Ira3000pa3HbIX U JIETYYHUX BEILECTB.
Pemenue 3ana4 o teme « ATOMHO-MOJIEKYJIIPHOE YUEHHUE)

Cemunap 2
Cmpoenue amoma

1. Teopus cTpoeHus aroma Bogopoaa no bopy.

2. JIBO¥CTBEHHas NMPUPOJIa MUKPOOOBEKTOB. Y paBHEHHUE BOJIHEI Jie bpoiis.

3. Ilpunnun vHeonpenenéHnoctu [ erizendepra.

4. VYpasuenue lpénunrepa. Hexotopble pe3ynbTarsl peuieHus ypaBHeHus Ilpéaunrepa
JUI OJHOMEPHOTO ¥ TPEXMEPHOTO NMOTEHIIMAIBHBIX SIIUKOB.

5. Pesynbratsl pemenus ypasaenus Llpéaunrepa s atoma BogopoJa.

6. IloHsTHE O KBAHTOBBIX YHCIIAX IEKTPOHOB.

7. T'eomerpuueckue 00pa3bl aTOMHBIX OpOuTAaseil.

8. MmHoroanekrponHsle artoMbl. Ilpunnun Ilayau. EMKOCTh 35I€KTpOHHBIX 000J0YEK.

[IpaBuno Xynaa. [loctpoeHne meKTpOHHBIX KOHPUTYpaluii aTOMOB 3JI€MEHTOB.




Cemunap 3

Xumuueckas ces13v

=

OcHOBHBIE XapaKTEPUCTUKH XUMHUUECKOU CBSI3H.

HNonnas cBs3b.

3. KoBaneHrtHas cBsi3b. KpuBbIe MOTCHIMAILHOM dHEPTUH. Pe3ynbTarhl pacuéra MOJICKYIIbI
Bojopona mo laitnepy u Jlonmony. JIoHOpHO-aKIENTOPHBIM MeXaHW3M 00pa3oBaHUS
KOBAJICHTHOW CBS3H.

OCHOBHBIE TIOJIOKEHUS METO1a BAJIGHTHOH CBsi3U. [ToHsATHE O THOpUAN3AaLINY CBSI3H.
OcHOBHbIE TOJIOKEHUS METOJAa MOJIEKYJISpPHBIX OpOuTaned. o©- U 7- CBS3M.
Ces3piBatoliie M paspbIXjsiioniue opoutanu. [omosiiepHble U TreTeposiiepHbIe
nByXaToMHbIE MOJIeKyabl 110 MeToy MO JIKAO. N3031eKTpOHHBIE aTOMBI.

6. MexMonekyispHOe B3anMoaelicTere. [lonspu3amusi MOJICKYII.

N

ok~

Cemunap 4

Tennosvle 3¢pghexmul xumuueckux peaxyuii. OCHOBHbIE NOHAMUSA XUMUYECKOU MEePMOOUHAMUKY

1. 1-p1i 3akOH TepMOAMHAMUKH. BHYTpeHHsAs sHeprus u e€ cocraBisiouiue. TernoBoit
ahdexT mpu n300apHOM U U30XOPHOM TIpoIleccax. DHTATBITHU.

2. TeruoBele  d>(PdeKkThl  XUMHUECKHMX  peakuuid. TepMOXHMMHUYEeCKHe  PEaKIWu.
TepMoxuMuueckue ypaBHeHUs. 3aKOH ['ecca U ClIeICTBUS U3 HETO.

3. DHTpomusi Kak Mepa CTPYKTYpHOH HEYNOpSIOYEeHHOCTH B cHCTeMme. M3meHeHue
SHTPONMUM B XUMHUYECKHX IMpoleccax. DHTpomnus (a3oBbix mnepexonoB. CranaapTHas
SHTPOMUS. 2-€ HaYalIo TEPMOIMHAMUKH.

4. Dueprus ['m66ca. CtanaapTHBIN H300apHO-U30TEPMHUYECKUI MOTeHIMaI. Hampasienne
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB.

5. XumHuUecKoe paBHOBECHE W XHUMHYECKas KUHETHKAa. 3aKOH JeHCTBYIOIIMX Macc.
TemneparypHasi 3aBUCUMOCTb CKOpPOCTH peakuuu — mnpaBuiio Baut-I'odda, ypaBHeHue
Appenuyca. KoHCTaHTa XMMHUYECKOTO paBHOBECHS. DHEPrusi U DHTPOINHUS aKTUBAIUU.
CBs13b 13006apHOTO MOTEHIIMAA C KOHCTAHTOW XMMUYECKOTO PaBHOBECHSI.

Pemenue 3agau no teme.

Cemunap 5

Komnnexcrvie coeournenus

1. HOMeHK.]'IaTypa KOMIIJICKCHBIX COCHHHGHHﬁ.
2. XHUMHUYECKas CBSI3b B KOMIUIEKCHBIX COCIMHEHUSX C MO3UIMN KBAHTOBO-MEXaHUUECKHUX
MCTOOOB.

[IpomexxyrouHasi arTecTanusi MPOBOAMUTCS B COOTBETCTBUHU ¢ [losioskeHHMeM o OaibHO-
peiituaroBoit cucreme ®I'BOY BO «I'Y» U cocTouT W3 ABYX MOCIENOBATENbHBIX (GOpM:
3auém TO TPAKTUYECKOM YacTH Kypca M 9Kk3ameH. 3a4€T BBICTABIIAETCS B KOHIE Yy4eOHOTO
ceMecTpa M BKJIIOYaeT B cels pe3ynbTaThl pabOThl CTyAEHTa B TeueHHe cemecTpa. Jlis
MOJIydeHHUs1 3a4€Ta CTYAEHTY HEOOXOJIUMO BOBpEMsS ClaTh MPEMNoJaBaTeNi0 MPaKTHKyMmMa Bce
OTYETHI 10 JTAOOPATOPHBIM paboTaM, MPOBEIEHHBIM B YU€OHOM MPAKTUKyME COTJIACHO y4eOHOMY
wiany u pabouelt mporpamme. 3auéT sBISETCS O00s3aTEIbHONH MHPOMEXYTOYHOU (opMoi
aTTECTAllMU U CIIY’KUT JOIYCKOM CTYAEHTa K 3K3aMEHY 10 JUCHMIUIMHE. JK3aMEH IIPOBOAUTCSA



BO BpeMsi ceccuu B (hopMe yCTHOTO coOeceIoBaHusl.

IPUMEPHBIN CITUCOK BOITPOCOB K DK3AMEHY:

1. OcHoBHble nos0xkeHus Teopun Beprepa. O01as xapakTepucTUKa KOMIIJIEKCHBIX COETUHEHUI.
2. SIBnenne ocmoca. OcMoTHUecKoe naBiieHue. 3akoH Bant-T'odda.

3. O0mias XxapaKTepUCTHKA IEMEHTOB MOArPYIIIBI MBIIIbsIKA. COeAMHEHUS SIEMEHTOB IO PYIIITHI
MBIIIBSIKA C KUCIOPOIOM. MX ruapartsl.

4. BniusHue TemMnepaTypbl Ha CKOPOCTh XUMUYECKON peakinu. Y paBHeHHE AppeHuyca. DHEpTus
aAKTHBALUU.

5. [IpousBeneHne pacTBOPUMOCTH. Y CIIOBHSI 00Pa30BaHUs U PACTBOPEHHS OCAIKOB.

6. OCHOBBI XMMHW MHEPTHBIX M OJIATOPOJHBIX Ta30B. | aloreHu bl KCeHOHA: TIOTydeHHe, CBOMCTBA,
obnactu npuMeHeHus.. OKCHUIbI U KUCIOThI KCEHOHA.

7. Merog MO, ucxoansle mosioxeHus. CBA3BIBAIOIINE U PA3PHIXISIOIINE MOJIEKYIJISIPHBIE
opOuTanu. MonekylIsipHbIe HOHBI BOJIOPOJIa M MPOCTHIE MOJIEKYJIbI ¢ o3ultnii Metoga MO.

8. IlepBoe Hayano TepMOAUHAMUKHU. BHYTPEHHSISI SHEPTUS U €€ COCTABISAIONINE. DHTAIBITHUA.
TenoBoit 3¢ ekt mpu n300apHOM U U30XOPHOM IpOLIEccaX.

9. Ilepokcun Bogopoaa. duznueckue U XUMUUECKUE CBOMCTBA, MpUMeHEHHE. [[epOKCOKNCIOTHI.
10. [Ipuniun HeonpeneaeHHOCTH | elizeHOepra, COOTHOIIEHUE HEOTIPEICTICHHOCTEH.
11. 3akon Mo3nu. CoBpeMEHHbIE NMPEICTABICHUS O IEPUOTUYHOCTH. [loHATHE KATHOCUMMETPHUH.

12. Kucnopon. OcobeHHOCTH CTpOCHHsI aTOMa U MOJIeKYJbl. [lomyuenue, pusndeckue u
xuMudeckue cBoictBa. O30H, cTpoeHUE MOJIEKYITbl. CIOCOOBI MOTYy4YEeHHS, CBOMCTBA U IPUMEHEHHE.
[lepokcuipl, cynepoKcHabl (HaIEPEeKUCH), O30HUbI.

13. Ypaeuenue lpeaunarepa. ®uznyueckuii CMbICT BOJIHOBOM (DyHKIIMU. Pe3ynpTaThl pemeHus
ypaBHenus LlIpeaunrepa s 0JHOMEPHOTO NOTEHIIUAIBHOTO ALIUKA.

14. Tepmoxumus: TeIIOBOU 3(PPeKT, KaTOPUMETPHUSI, CBSA3b C TEPMOJTUHAMHUKOM.
15. Inokcua azoTta. [lonyueHue u cBoiictBa. A30THas kuciota. [lomydeHue u cBoiicTBa.

16. KoBaneHTHast CBSA3b € MO3ULMI METO/]a BaJICHTHBIX CBSA3€H (KpUBbIC MOTEHINATBLHON SHEPTUU
MoJieky, oopazoBanue Hz no I'elitiiepy u JIoHa0HY, BaJIeHTHOCTB).

17. 3akon aelicTBUg Macc. MOJEKYISIPHOCTD U MOPSATIOK PEaKIIUU.
18. KucnoTsl cepsbl (TUIIBL, CTPYKTYPhl, OCHOBHBIE CBOWCTBA).

19. Ipupoa XMMUYECKOW CBSI3H B KOMIUIEKCHBIX COSTMHEHUSIX (METOI MOJICKYIISIPHBIX
opburaneit)

20. Bxnag [le6epeiinepa, ne llankyprya, Hetonenaca u Meliepa B pa3BuTue ujeil nepuoauyHOCTH
CBOMCTB DJIEMEHTOB.

21. Kucnopoansie coeinHeHns: OpoMa 1 noja (OKCHIBI M KHCJIOTHI, UX TOJy4eHUE, CBOWCTBA U
IIpUMEHEHHE).

22. Metoa BalleHTHBIX cBsi3el (Mcxoubie monoxkenus). O6pazoBanue H.O, NH3z u npyrux
MOJIEKYI



23. PactBopsl. Tumsl pactBopoB. PacTBops! nieansHbie U peanbHble. CIIoCOObI BBIPaXKEHHUS
KOHUEHTPALMI paCTBOPOB.

24. Peakiuu pucoeIMHEHUs K cepHOH kuciote. [TupocepHas KucioTa, mupocyabhaTsl.
IlepokcoaucepHas (HazcepHas) KUCIO0Ta, €€ COJIM, UX CBOMCTBA.

25. TIpuHIUIIBL KITACCU(PUKAIIMN KOMIUICKCHBIX COCTMHEHUH. M30Mepusi KOMIUIEKCHBIX
coequHeHnil. HomeHknaTypa KOMIIEKCHBIX COECIMHEHUH.

26. DrekTpoNuTHIecKas Auccouuanys Boabl. loHHOe mpou3BeaeHue Bosl. Boaopoauebrii
nokxaszareins. byepHsle pacTBOpBL

27. VI3MeHeHue MpoYHOCTH, BOCCTAHOBUTEIBHBIX CBOWCTB M KHCJIOTHOCTH TaJIOTEHOBOIOPOJIOB.

28. 3akon I'ecca. CnenctBus u3 3akoHa ['ecca. DHTanbIust 00pa30BaHus, SHTAIBINS CTOPAHNS,
TEII0BOM APPEKT peaKInHu.

29. TIpyHIUT H302JIEKTPOHHOCTH: COJIEpIKAHKE, 3HAUCHHE [T XUMUH, TPAMEPEHI.

30. CoenHeHUsT KPEMHHSI C BOJOPOJIOM: CTPOCHHUE, CIIOCOOBI MOJTydeHHs, CBOMCTBA. Pasmuyus B
cBoiicTBax CUJIaHOB U YIJIEBOJAOPOJIOB.

31. Metoa BasieHTHBIX cBsi3eli. KoHmenus rubpuu3anuu. Buasl THOpuIn3amnmm.
32. Teopuu KHCIOT 1 OCHOBaHHH. [IpOTOHHAS TEOPHST KUCIIOT U OCHOBAHUH.

33. Kucnopoausie coemuaerus azorta (1) u (11). CriocoOsI mosrydeHus, XAMHYECKHUE CBOMCTBA U
MIPUMEHEHUE.

34. XuMudeckas CBsI3b B KOMIUICKCHBIX COCAMHCHUAX: IMTOHATHUEC O TCOPUH KPUCTATIIMIECKOT'O
T10JI4.

35. Karanuz. 'omoreHHsIil 1 rereporeHHbIi katanu3. O0mue NpuIuHbl YCKOPEHU S peaKIrit
KaTajau3aTopaMu.

36. dTOpHUCTHII BOAOPO/I, TIOJydeHHE U cBoMicTBa. DTopuabl. DTOPUCTOBOIOPOIHAS KUCIOTA.

37. Ilonatue 00 MOHHOM THUIIE CBSA3H. DHEPrusi HOHHON peleTku. HeHarnpaBieHHOCTh U
HEHACBII[AEMOCTh HOHHOM CBSI3H.

38. IIpomecc pactBopenus BemiecTB. M3oToHnYecKknii KO3 PHUITHEHT.

39. Okcua yraepona (I1). Ctpoenue mosexynsl (Meron MO), cBoiictBa. KoopauHaiimoHHbie
COCIIMHEHUS OKcua yriepoaa. DocreH, ero CTpoeHue, MoJiydeHne, CBOMCTBA.

40. Pesynbratsl pemienus ypaBHenus penunrepa ans atoma Bogopoaa. KBanToBble uncia
AJIEKTPOHA B aTOME BOJIOPO/IA.

41. Teopuu KUCIOT U OCHOBAHUHN. DIEKTPOHHASI TEOPUS KUCTIOT U OCHOBaHUi JIbtouca.

42. A30THCTBIN aHTUIPU. A30THCTAsl KUCIIOTA: TOJdy4YeHHe, (pu3nuecKrue 1 XMMUYECKUEe CBOMCTRA.
Hutpursl.

43. Cnabrie QJICKTPOJIUTHI. KoncranTa u cTerneHn JAucconuaiuu. 3aKkoH Ppa3BCACHUA OCTBaHLI[a.

44, 3HepreTI/I‘{eCKI/Ie XapaKTCPpUCTUKHU aTOMOB: SHEPIUsd U MOTCHIMATI HOHU3alluHu, CPOACTBO K
QJICKTPOHY, UX 3HAYCHUC B XUMUHU.

45. bpowm. ITonydenue u coiictBa 6poma. CoerHeHUs: OpoMa ¢ MeTaJulaMU M HeMeTaJllaMHU.

46. KoHcTaHTa XMMHUYECKOTO paBHOBECHS. CBsI3b KOHCTAHTEI C 3HT8.J'IBHI/ICI71, CIoco0 ONPpCACIICHUA
TCIIJIOBOT'O B(I)(I)CKTa PCaKM N3 KUHCTUYICCKUX NaHHBIX.

47. KomutoniHple pacTBOPBI: BUBI, CIIOCOOBI NoNy4deHus, cBoiicTBa. Konyc Tunaans.



48. Yraepon. nokcun yriepoja u ero ceoiictsa. CoeuHEHUS yriieposa ¢ a30ToM u cepoid. [{uan,
LUAHUbI, POJJAHUCTOBOJIOPOIHAS KUCIIOTA U €€ COJIH.

49. Meton MONeKyIspHBIX opouTaneii. Micxoanbie nonoxenus. OOpa3oBaHue IBYXaTOMHBIX
Mmoutekyin 1o merogy MO JIKAO.

50. ITepsoie nmpeacraBnenus o crpoenun aroma (Tomcon, Pezepdopna). ATOMHBIE CHIEKTPHI.

51. B3aumopeiicTBue xjiopa ¢ BOJIOH U 1iesI04aMy. XJIOPHOBATUCTAs! KUCIIOTa U €€ COJIH.
XIIOpHOBATAasl KUCJIOTA U €€ COJIN.

52. Tlepronueckasi CUCTEMa JIEMEHTOB C TOYKHU 3PCHUS CTPOCHUS aTOMa. DJICKTPOHHBIC aHAJIOTH.
«Tunnyeckue) IJIEMEHTHI.

53. BiusiHue W3MEeHEeHHS yCIOBUH Ha XuMHU4eckoe paBHoBecue. [Ipunnum Jle-11larenne
(mpumepsl).

54. bop, monyuenue u cBoricta. Kucnopoaueie coequHeHust 6opa (KUCIOTHI, COJIU, CIOXKHBIE
3¢upsl).

55. MHoroanexkTpoHHsie aToMbl. 3anpeT [laynu. [IpaBuno Xynaa. EMKOCTb 351€KTpOHHBIX
o0oJouex

56. XXunkoe coctosiHue BemectBa. CTPpyKTypa ®KHUIKOH BOIbl. DU3NYECKHE U XUMHUECKUE
CBOMCTBA BOJIbI. | MApATHl M KPUCTAJIOTUIPATHI.

57. Jlnokcuy a3ota, NOJyYeHHUE U CBOMCTBA. A30THAs KUCIIOTA, TOJIyY€HHE U CBOMCTBA.

58. TIpuunHBI TEPHUOMIHOCTH H3MEHEHHS CBOIMCTB AJIEMEHTOB. Panychl aTOMOB M HOHOB,
JJIEKTPOOTPULATENBHOCTD, 3AKOHOMEPHOCTU B U3MEHEHUU UX BEIIMYHMH.

59. CoBpemMeHHbBIE KHCIOTHO-O0CHOBHBIE Teopuu: Teopus JKMKO, Teopus ¥Ycanosuya.
60. Tuocynbhart HaTpusi, TOJydeHHE U CBOMCTBA. TrocepHas KucioTa. [loTUTHOHOBBIE KHCIIOTHI.
61. I'maponus coneil: MPUYKHBL, TUTMYHBIE caydau Tuapoan3a. CTeneHb U KOHCTaHTa THAPOJIN3a.

62. [TonsTHe 0 cBETOBBIX KBaHTaX. Teopus crpoeHus atoma bopa. Bxiran 3ommepdenbna u
3eeMana B pa3Butue Teopuu bopa.

63. CepHUCTBII Ta3: MOJIydYeHHE, CBOWCTBA M XapaKTepHbIE THITHI peakiuuii. CepHUCTast KUCIIOTA,
Ccyab(UTHI U OUCYIBOUTHI.

64. Buasl MEXMOJIEKYIIPHOTO B3aUMOICHCTBHS (OPUEHTAMOHHOE, MHYKIIMOHHOE,
nucrnepcuonHoe). Bogopoanas cBs3b.

65. JlaBnenue mapa pacTBOpUTENs HAaJl paCTBOPOM. 3akoH Pays.

66. CepoBogopo1: moiay4yeHue, puznueckue u xumudeckue cpoiictsa. Cynbduasl u
ruapocynbdusl. [Toaucynbduas. MHOTOCEpHUCTBIE BOAOPOIHI.

67. TeOpI/IH CHUJIBHBIX 3JICKTPOJINTOB. HpI/I‘lI/IHBI HCIIOJYNHCHUA PAaCTBOPOB CHIIBHBIX JJICKTPOJUTOB
3daKOHaM XUMHUUYCCKOT'O PaBHOBCCHH. [ToHsTHe 00 aKTUBHOCTH U KOB(b(bHHHeHTe AKTUBHOCTH.

68. BoiHoBbIE cBOMCcTBA MUKPOOOBEKTOB. CooTHOLIEHHE Jie bpois.

69. I'mapasun. ['uapokcunaMuH. A30TUCTOBOJOpOoIHAS KuciaoTa. A3uabl. CriocoObl momydeHus,
XapaKTepHbIe CBOICTBA.

70. CKOpOCTL XUMHUYCCKOTO IIponecca. 3aBHCHMOCTD CKOPOCTH PCAKIIMU OT KOHICHTpaIuunu
pearupyromux BCIICCTB. Kunernueckoe YPaBHCHUC CKOPOCTU XHMHUYECKOM pCaKknuu.

71. DnexTpoXuMHUUecKue CBOMCTBa pacTBOpoB: ypaBHeHue Hepucera, XUT, snexkrponus.

72. Azor. CoiicTBa cBOOOIHOTO a3oTa. KucinoTsl azora.



73. CoBpeMEHHBIE TEOPUU KUCIIOT U OCHOBAHUIL: TEOPHUS CObBOCHCTEM, IPOTOHHAS TEOPHSL.
74. DHTaNBNUNHHBINA M SHTPOITUHHBIN (PAKTOPHI M HAIIPABJICHUE XUMHUYECKUX IPOIIECCOB.

75. CoeauHeHus KpeMHHUs ¢ TajgoreHamu. KpemuehTopucToBO10pOIHAS] KHCTIOTA, CUIIOKCAH,
CHJIMKOHBI.

76. DuTponus. 3MeHnenune sHTponuH B nporeccax. CtanaapTHeie SHTponuu. Bropoe Havaio
TepMOJUHAMUKH. DU3NYECKUN CMBICII SHTPOIIUH.

7'7. OCHOBHBIE XapaKTEPUCTUKH XUMHUECKOU CBSI3U: JITTMHA, HATIPABJICHHOCTh, TPOYHOCTh.
78. DK30THUYECKUE COCMHCHISI HEMETAJIOB: HEOPraHU4IeCKHe OSH30J1bI, CHITUKOHBI.

79. Kurienue u 3amep3aHne pacTBOpoB. 3akoH Payirs.

80. MeTtoj BaJIeHTHBIX CBSI3€H: KPAaTHOCTh XUMUYECKOU CBsA3U. CUTMa- U TTH-CBSI3H.

81. ®ochunpl. Coenunenus dpocdopa ¢ BogopooM. Comu pochonus. PochoproBaTrcTas
kucnota. Ee conn.

82. TloHsaTre 00 3MIeKTPOOTpHUIIATETbHOCTH. [losipru3anus CBSI3U, TUTIOJILHBI MOMEHT.
HOJ'I?IpHOCTI) cBs3u. KonmmuecTBenHas OLCHKA MOJIAPHOCTHU XUMHUYECKOU CBS3U (MeTO)I BAJICHTHBIX
CBsI3EH).

83. BimsiHue Temnepatypsl Ha CKOPOCTh peakiun. [IpudmmkenHoe npasmio Bant-I'odda.
YpaBHeHnune AppeHnyca. JHEpPrusi akTUBaIUK.

84. Cenen u Teruryp. CBOMCTBa CBOOOTHBIX 3JICMEHTOB. BaxkHeHIIne KUCIOPOTHBIC U BOIOPOHBIE
COCTMHECHMS ceneHa u Testypa. CeneHuAbl U TeJUTyPU/IbI.

85. XuMuueckas CBs3b B KOMIUIEKCHBIX COCIMHECHUSX: TEOPHs KpucTayundeckoro mosts, TITL.
86. KuneTnka CI0KHBIX peakiuii (mapauiebHble, MOCIe0BaTeNIbHbIC, COMPSIKEHHBIE, IICTTHBIE).

87. ®ocdopubrit anruapua, ero runpatamnus. Oprodochopnas, nupodocdopnas, meradochopHas
KHCJIOTHI ¥ UX coyii. [TommeTtadocdarsr.

88. Xumuueckasi CBsI3b B KOMILICKCHBIX COCTUHEHUSX (METO/1 BaJICHTHBIX CBSI3EH ).
89. NonHnoe npoussenenue Boabl. Bogopoanslit moka3arens. [lonsTue 00 nHauKaTopax.

90. Bomopoa: ocobeHHOCTH CTpOEHHS aToMa U nosoxeHue B [lepuoauueckoii cucteme.
MouiekynsapHBIi U aTOMapHBIM BOJAOPO/I, CIIOCOOBI MOJIydeHUs. [ napuIpl MeTaioB.

91. PesynbraThl pemenus ypasHenus Llpenunrepa mis atoma Bogopoaa. KsantoBeie umcia
AJIEKTPOHA B aTOME BOJOPO/IA.

92. Meroa Crnelitepa. KoncTanTa skpaHupoBaHusi: CIOC00 pacuera ¥ MPUMEpHI.

93. (DTOp, 0COOEHHOCTH QJICKTPOHHOI'O CTPOCHUA aTOMaA. duznyeckue ¥ XUMUUECKHE CBOMCTBA
(1)Topa, pCaKuus BbIIICIAaYUMBAHUS CTCKIIA.

94. MeTton MO, HUCXOAHBIC MMOJTOXKCHU . CBHSBIBaIOH_[I/IC 1 PA3PBIXIIAIOIINC MOJICKYIIAPHBIC
Op6I/ITaJ'II/I. MOJICKYJIHPHBIC HOHBI BOAOPOJa U ITPOCTHIC MOJICKYIIbI C MMO3HUIIMI MeToAa MO.

95. HpOI/ISBeI[eHI/IC pacTBOPUMOCTH. YcnoBus O6p830BaHI/I${ " paCTBOPCHHUA OCAAKOB.

96. XJ'IOp, 0COOCHHOCTHU SJICKTPOHHOT'O CTPOCHUS aTOMaA. Ddu3znyuecKkre U XUMHUYECKHE CBOMCTBA
XJIOpa, OKCUABI U KHUCJIOTHI XJIOpa.

97. IlepBoe Hayaso TePMOAUHAMUKHI. BHYTpEHHSS SHEPTUA U €€ COCTAaBIIAIONINE. DHTAIBITHL.
TennoBoit 3¢ dexT npu U306apHOM U U30XOPHOM IpoIeccax.

98. HepOKCI/I,Z[ BOAOpOaa. du3nYecKue U XUMHISCKHE CBOﬁCTBa, IMPUMCHCHUC. HCPOKCOKI/ICJ'IOTBI.

99. OcHoBHbIe noJyokeHus Teopun Bepaepa. O01ast XapakTepuCTHKa KOMITJIEKCHBIX COSIMHEHUH.



* 100. Ssnenne ocMoca. OcMOTHYECKOE maBNcHEe. 3aKOH Baut-Todda.

101. Obmrast xapakTepHCTHKA 51EMEHTOR NOArpyNIIb! MblLIbAKA, CoeMHEHNS DIIEMEHTOB
TOArpYIIBI MBINBAKa C KUCTOPOIOM. VX rHjpaTs!.

102. Bruauue Temneparypsi Ha CKOPOCTb XMMHYECKO! peakiluy. Y paBHeHHe AppeHuyca.
OHeprust akTHRALHH.

103. Tpouspesenne pactRopuMocTH. VCiIoBHS 00pa3oBaHsI W PaCTBOPEHHS OCAIKOB.

104. OcHOBBI XHMUH HHEPTHBIX © G1aropoHEIX ra30B. [aTOreHUIEl KCEHOHA: 1OJIydeHHUE,
CBOMCTBA, OONIACTH TIpUMeHeH s, OKCHJIEL M KMCIOTHL KCEHOHA.

105. MeTox MO, HcxomHEIE MON0KEHHS. Caa3bIBaIOMINE U Pa3pEIXIISIONTE MOJIEKYISPHBIE
opbutam. MoeKynspHbIe HOHbI BOJOpONA ¥ IPOCTHIE MOIEKYITHI ¢ IO3UIH MeTona MO.

106. ITepBoe HaYaNO TePMOAUHAMMUKEL. BHYTpeHHssS SHeprus u ee CoCTaBIMIOMIE. DHTATBITHSL
Tenmosoit addexr npu m306aprom 1 H30XOPHOM IPOIECCaX.

107. Mepokcun BOZOpoaa. DHIHYECKHE H XHMHIECKUE CBOWCTBA, MpuMeHeHue. [1epOKCOKUCIOTEL

PaspaGoranx:

3aB. Kadeapoit, npodeccop A. I0. Cadporos

~+
|
IIporpamma cogn;ﬂtoomemmpm ¢ tpebosanmsimu ®I'OC BO u ¢ ygerom
pexomennanui [TOOIT no nanpasinesnio # mpogumo noarorosku 04.03.01 — «XuMuUs».

IIporpamma pacemotpena ua 3acenanuy Kadeapr! o6mel 1 HeopraHHIeCKOH XUMHH
«13» mas 2021 r., nporoxon No/G.

3aB. kagenpoit - =—— /A.1O. Cadponos/

Hacmoswan npozpamma, ne mbycem Gwims s0cHpoussedena Hu 6 Kaxou opme 6es

NPEOBAPUMENLHOZ0 NUCEMENTI020 PASPelen s Kxagheopri-paspabomuuxa npozpammoL.




	Семинар 1
	1. Основные понятия и стехиометрические законы химии.
	Семинар 2
	Семинар 3
	Химическая связь

	Семинар 4
	Тепловые эффекты химических реакций. Основные понятия химической термодинамики

	Семинар 5


