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1. LEJA 1 3AJAYM JUCHUATIINHDI:

Henab: oBnageHue CTyAEHTaMHU TEOPETUUYECKMMM OCHOBaMM OOLIEH XMMHM M HEOPraHUYECKOU
XMMUHU HEMETAJJIOB, (POPMHUPOBAHNE 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 Ta00PaTOPHSIX 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 XMMMH, MPUMEHSATh Ha NPAKTUKE TMOJydeHHbIE 3HAHWUS 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 IPOo(ecCHOHAIbHOM 1€ TEIbHOCTH.

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 oOmmiass W HeOpPraHWueckas XuMHs Oa3upyeTrcs 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 SIBJISIETCSI IEPBBIM BY30BCKUM XHMHUYECKUM KYPCOM.

2.3 TlepeueHb MOCHCIYIOMIUX YUCOHBIX MUCHHUIUINH, IJIS KOTOPBIX HEOOXOIMMbI 3HAHHS,
YMEHHS U HaBBIKH, GOPMUpPYEMbIC TAHHOW YIeOHOH MUCIUILTHHOMN:
«Anamutuueckas xumus» (51.0.18),
«Dusnueckas xumus. XuMmudeckas tepmoanHamuka» (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 TaKXkKe JUIA BBIMOJHEHHs KBATH(PHUKAIMOHHBIX paboT u (hopmupoBaHHs MPO(heCCHOHATBHBIX
KOMIIETEHIUH.



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIVIMHBI

[Ipouecc

OCBOCHHUA JUCHUIIIINHBI

HampaBJieH Ha (OpPMUPOBAHUE

KOMIIETEHIIUN

(amemenTOB caenyronux kommeTeHnui) B cootBerctBuu ¢ ®I'OC BO u OIT BO no panHOMYy
Hanpasnenuto noocomosxu 04.03.01 «Xumusny, npoguns: Xumus.

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
TCOPECTHICCKHUX OCHOB
TpaAUIIMOHHBIX U HOBBIX
pasnenoB XuMuu

HEMETAJUIOB, CYIIECTBO PEAKIUN U

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

MIpeICTaBICHHEe 00 OCOOEHHOCTSIX
00BEKTOB HCCIIEI0BAHUS.

YMeTh: IOAr0TaBINBAThL OOBEKTEI
UCCIICIOBAHMUS, IPOBOIUTH
AKCTIEPUMEHTAIIbHBIC
HUCCIIEN0BAHMs 110 3aJaHHOU
MeToJuKe, paboTaTh Ha
arnmaparype, IpuMeHsIeMOU B
HEOPraHUYECKUX UCCIICTOBAHUSX.
Baanerb: HaBbIKAaMU TPUMEHEHUS
TEOPETUYECKUX OCHOB IPH
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
HPUPOJIBI C
HCIIOJIb30BaHUEM
MMEIOIIMNXCA 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, IpUMEeHIEMOH 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 UCIIOJIB30BAaHUEM
COBPEMEHHOM
BBIYUCIIUTEIIBHON TEXHUKU

obecrieyeHne Npu PeHICHUN
3a/1a4 XUMHUYECKOMN
HaITpaBJICHHOCTHU

NEPCOHATIBLHOTO KOMITBIOTEPA U
IpaBuja MOJIb30BAHUS UMH JUIS
y4eOHBIX Y HAYYHBIX LEJIEH.
Ymersn: 0OpabaThiBaTh
pEe3yIbTAThI OMBITOB U PACUETHBIX
paboT ¢ NpUMEHEHUEM
CTaHJAPTHOTO IPOTPAMMHOTO
obecneuenus noctynsbix [1K.
Baaners: HaBEIKAMU
NPECTaBJICHUS PE3YJIbTATOB B
KOMIIBIOTEPHBIX CETSIX U
MH(OPMALIMOHHON 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 4ynce 1.75 3aueTHBIX equHHUIl, 53 yaca Ha 3a4€T U Ik3amMeHn. U3
HUX /4 4yaca — npakTH4yecKasi MOAr0TOBKA.

®opMa NPOMEKYTOYHOM aTTeCTALIMU: 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
oOyuaronuxcs U TpyI0EMKOCTh
(B yacax) @OpMBI TEKYILETO
KOHTPOJISI
£ KonrakrHas 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 o
BBEJIEHUE B OBIIYIO )
1 HEOPI"AHMYECKVYIO XNMHUIO 1 2 5 g 2 1
[IpoBepka 0T4ETOB MO
2 CTPOEHHME ATOMA 1 13 5 - 1 12 | JIP, npakTuyeckue
3aJJaHusl, CEMHHAPbI
[MEPUOIMYECKHUI 3AKOH 1 IIpoBepka 0T4eTOB 10
3 INEPUOJJUYECKASI CUCTEMA 1 6 - - - 2 JIP, npakTuueckue
OJIEMEHTOB 3aJlaHusA, CCMUHApPhI
PA3BUTHE HP!EI[CTABHEHI/HX 0 IIpoBepka 0TYETOB 110
4 XUMWYECKOH CBA3U 1 13 5 - 1 12 | JIP, npakTu4eckue
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

= oOydaronuxcs 1 TPYJA0EMKOCTh KOHTPOJIS
Ne /it Paznmen mucuuruiMHbl/ TeMbl § (B yacax) YCTIEBACMOCTH;
3 £ g dopma
KoHrakTHas paboTa mpernogaBaTelisi ¢ 00yJaroIHMHICS g % g TIPOMEKYTOUYHOM
3a/laHusl, CEMHUHapPbI
OCHOBbI XMMUYECKOM [IpoBepKa OTYETOB T10
6 TEPMOAMHAMUKH 1 7 7 6 2 4 JIP, npaktuyeckue
3a/laHusl, CEMHHAPbI
OGCHOBHBIE TOHSTHS [TIpoBepka 0TYETOB MO
7 XUMIYECKOIN KMHETHKH 1 5) 10 10 2 4 JIP, npaktuyeckue

3aaaHusl, CCMUHAPGI

IIpoBepka 0T4ETOB 1O
8 PACTBOPEI 1 10 10 10 2 4 JIP, mpakTtryeckue
3aJ1aHUsl, CEMHHapbI

IIpoBepka 0T4ETOB 1O

HEOPTAHUYECKAS XMW
9 HEMETAJIOB 1 4 44 40 4 37 | JIP, npakTr4ecKue
3aJ]aHusl, CEMUHAPbI
10 3a4ér, sk3aMeH
HToro yacoB 68 90 74 15 88 3auer, 3K3aMeH

B paboueii npocpamme no oucyuniune npu blNOJIHeHUU J1aOOPAMOPHbIX pabom npedyCMOmpeHa NPAKmuyecKas no020maoeKa 8 8uoe 8biNOJIHeHUS

OMOENbHBIX BUO08 Pabom, CEA3AHHBIX C DYOYuel NPogdheccCuoOHalIbHOU 0esIMeNlbHOCIbIO.



4.2 Tl;1aH BHeayIUTOPHOMH caMOCTOSATEIbHOI padoThl 00y4YaIOLIUXCSl 0 THCHHUILIMHE

CamocrositenbHas paboTa 00yJaronxcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp HaszBanue paszaena, Temsl . Cpokn Tpynoémk Ouenoutoe obecrieueHne
B camocTosTenbHO padoTs! BBINOJNHEHMA |0CTh (4ac.) CpCACTBO CaMOCTOSITENbHOM PabOoThI
BBEJEHHME B OBIIYIO 1 3anauM U ynpakHeHHs 0
1 HEOPI'AHMYECKYIO XUMHUIO | [loarotoBka K KOHTPOJIbHOU pabdoTe, COHTAGDD 4 KontponbHas obueii xumun : yueb. mocodue
pelenue 3a1a4 1o TeMe p pabota / H. JI. Tnuuka. - W31, crep. -
M. : KnoPyc, 2011. - 240 c.
3anauM U ynpakHeHHs o
o0mrelt XxumuH : yued. mocodue
/ H. JI. Tnnuka. - U3x. crep. -
CreleHb M. : KuoPyc, 2011. - 240 c.;
HOI[FOTOBKa K CCMHUHApPY 1O TEME Heopranuyeckas Xumust :
«AMmoMHO-MONIeKYIsIPHOE YUeHUey, 2 AKTHBHOTO yueb. ans ey, By3oB: B3 1./
yqacTus B pen. 0. 1. TpeTbsikos. - M. :
CEMHUHApe Axanemus. - (Bbiciee
npogeccuoHambHOe
obpazoBanue: EcTecTBeHHBIC
HAyKH).
CTPOEHME ATOMA CTeneHn MeToanueckue yKa3aHust
[ToaroToBka Kk ceMuHapy 1Mo TemMe 6 AKTUBHOTO K MMpakTuKymy «O0rmas
«Cmpoenue amoma» y4acTus B XUMHA. XUMUS
CeMHUHape HEMETAJLIOB»
[Toaroroska otuera no JIP Metoanueckue ykazaHus
«Omnpenenenue SKBUBAJICHTA METajlIa 5 IIpoBepka K MpakTuKymy «O0ras
110 KOJIMYECTBY BHITECHEHHOTO oT4era 1o XUMUSL. XUMHS
BOJOpOZa» pabote. YO HEMETAJIJIOB»
IlonroroBka otuera 1o JIP Meroanueckue ykasaHus
«OmnpeaeneHne MOJISIPHOM MacChl 5 I[IpoBepka K npakTukymy «Oomas
AHUOKCHIA YIJI€pOoaar» oT4eTa 1o XUMHS. XUMUS
paborte. YO HEMETAJLIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp Haspanwue pasnena, Tembl Bl cAMOCTOSITEITBHO PaGoThI Cpoxu Tpymoémk O;)?;g;:ge o6ecnequUI/Ie
BBIIOJHEHUS |0CTh (4ac.) CaMOCTOSTEIbHON PabOTHI
PA3BUTUE Crernennp Meronueckue yka3aHus
IIPEJICTABJIEHUI O [ToaroToBKa K CEMHUHAPY I10 TEME AKTMBHOTO K mpaktukymy «Oo0rmas
XUMUWYECKOU CBA3U «Xumuueckas ces3o» OKTAOPH 12 y4acTus B XUMHS. XUMHS
ceMuHape HEMETaJUIOB»
KOMIIJIEKCHBIE [ToaroToBka Kk ceMuHapy Mo TemMe Crernelb Meronueckue yka3aHus
COEAVHEHUA «Komnnexcnuvle coeounenusy AKTUBHOTO K npakTukymy «Oomas
HOAOPE 10 ydacTusi B XUMUS. XUMHS
ceMuHape HEMETaJUIOB»
IIpoBepka Meroanyeckue ykazaHus
[ToaroroBka oT4yeTa mo 1a60paTOpHOM 9 oTYeTa 1o K MpakTuKymy «O0rmas
pabote «KoMmekcHble coeTMHEHUs» pa6ore. YO XUMUS. XUMHS
HEMETaJLIIOB»
OCHOBBI XHMHqECKOﬁ Tlo JTOTOBKAa K CEMHHApPY O TEMeE Crernenb MCTOJII/I'-IGCKI/IG YKa3aHus
TEPMOJMHAMUKHA «Tennosvle a¢hghexmobl xumuueckux ) AKTHBHOTLO K npakTuKymy «O0mas
peaxyuui. OCHOBHbIE NOHAMUSL y4acTHs B XUMUA. XUMHS
XUMUYECKOU MePMOOUHAMUKUY CEMUHApE HEMETaJIJIOB»
[ToaroroBka oruera no JIP IIpoBepka Metoanueckue ykazaHus
«OrnpeneneHue SHTANbINN PeaKLun OTYeTa 1o K npakTukymy «Oomas
HEeNTpaIn3auu CUJILHOTO OCHOBAHMUS 1 pa6ore. YO XUMHUSL. XAMUS
CHUJIBHOHU KHUCJIIOTOUN» HEMETAJLJIOB»
[ToaroroBka oTuera no j1ab0paTopHOt Iposepka Merozurieckite yOKggaHHH
pabote «Onpenenenre TeroThl HOSIOPh 1 OTHeTa 10 K TParTHiyMy «bas
FUpaTALII padote. YO XUMUS. XUMUS
HEMETaJIJIOB»
OCHOBHBIE ITOHATHA . IIpoBepka Metoanueckue ykazaHus
XUMMNYECKOU KUHETHUKA IozroToBka oT4eTa no 1aboparopnoi oTYeTa 1o K npakTtukymy «Oomas
paboTe «3aBHCUMOCTb CKOPOCTH nexkaopb 1
padote. YO XUMUSI. XUMUS

pCaKkn OT KOHIOCHTpAINUN BCIICCTBA»

HCMCTAJJIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

" OueHouHoe
Cemectp| HasBanue pa3zaena, TeMbl B - 0a6 Cpoku Tpynoémk 1 obecrieueHue
M CaMOCTOATCIIEHON PabOTBI BBIIOJHEHUS |0CTh (4ac.) CpencTBO CaMOCTOSITENLHON PaboThI
Meronueckue yka3aHus
[ToaroroBka oTuera no 1ad00paTopHOI Iposepka K IDAKTHK «}(’)KGmas{
pabote «BnusiHue TemnepaTypsl Ha 1 OTHeTa 110 P My
pabote. YO XUMUSL. XUMHUS
CKOPOCTb PEaKLIUU»
HEMETaJIJIOB»
Meronueckue yka3aHus
[ToaroroBka oTuera no 1abopaTopHOI Tposepka K IDAKTHE «}(I)K6H1as[
pabote «CKoOpOoCTh B3aUMOJACHCTBUSA 2 0TgeTa HS(;O UM XHYI\TZSI
MarHus ¢ COJISTHOM KMCIIOTOM» pabote. )
HEMETaJIJIOB»
PACTBOPBI Meronueckue yka3aHus
[ToaroroBka oTuera no 1abopaTopHOIt Tposepka < IPAKTHK «}(’)K6H1as[
pabote «OnpeneneHrne MOJISIPHOU 1 OTgeTa HS(;O xm\fm Xﬂyxgﬂ
Macchl HEIMEKTPOIIUTOBY pabote. '
HEMETaJIJIOB»
MeTtoanueckue yKazaHus
[ToaroroBka oTuera no 1abopaTopHOIt Iposepka B — «}(’)K6Hlaﬂ
pabote «OnpeneneHnue Kaxymiencs 1 OTHeTa 10
paborte. YO XUMUA. XUMHS
CTENEeHH TUCCOLUALUN MOJIEKYII»
HEMETaJIJIOB»
. MeTtoanueckue yKazaHus
[ToaroroBka oTuera no 1abopaTopHOt IIposepxa K PAKTHKYMY «yOK6ma;1
pabote «XMMHYECKOE PAaBHOBECHE B nekabpb 1 oTHeTa 1O
pabote. YO XUMUSL. XUMHS
pacTBOpax 3IEKTPOITUTOB»
HEMETAJIJIOB»
IIpoBepka MeTtoauueckue yKazaHus
[ToaroroBka oTuera no 1ab0paTopHOIt 1 OTYeTa 110 K npakTukymy «Oomas
pabote «I'maposn3 conen» padote. YO XUMUS. XUMUS
HEMETAJIJIOB»
HEOPI'"AHMYECKAA I 5 IIpoBepka Meroauueckue ykazaHus
OJIFOTOBKA OTUETOB IO J1a00paTOPHBIM
XUMUA HEMETAJIJIOB A patop CEHTAOPB- OTYETOB 110 K npakTtukymy «Oomas
pabotam no Teme «Heoprannueckas 36
nexkaopb adorte. YO XUMHUSL. XUMUS
p

XUMUS HCMCTAJIIOB»

HCMCTAJJIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MCTOI[I/I‘lCCKOC

" Onenovnoe
Cemectp|  HasBanue pasnena, TeMbl B 086 Cpoxu | Tpynoémk obecrieyenue
M CaMOCTOATCIIEHON PabOTBI BBIIOJHEHUS |0CTh (4ac.) CpencTBO CaMOCTOSITENLHON PaboThI
OO0t 00EM caMOCTOSITETIHHOM PabOTHI IO TUCIUIUIMHE (Yac) 88
Brox:keT BpeMeHU caMOCTOSITEIbHON PadoThl, MPeyCMOTPEHHbII Y4eOHbIM ILIAHOM 88

JUIsl JAHHOM TMCIMIIJIMHBI (Yac)

KonTaktHas paGoTta rnpu npoBeneHUU Y4eOHbIX 3aHATUN IO TUCIUILIMHE BKIIOYAET B ceOsl:
3aHSTHS JIEKIIMOHHOTO THNA, J1abopaTopHble pabOThl, CEMUHAPCKUE 3aHSITUS U TPYIIOBbIE KOHCYAbTAlUU, UHIMBUYAIbHYIO paboTy
oOyuaronuxcs ¢ MpernoaBaTesieM.




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 COXpaHEHUs MaTepuu U SHepruu. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI XUMHHU.
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
Pesepdopna. Teopus crpoenust atoma H. bopa. Bxnag 3eemana u 3ommepdensia B pa3Butue
Teopuu bopa.

[Tonartue o kBaHTOBOUM MexaHHKe. /[BoWcTBEeHHasi MPpUpPOa MUKPOOOBEKTOB. COOTHOIIIEHNE
ne bpoiinsa. CooTHoleHHe HEONPEACTICHHOCTEH, MPUHITMIT HeompeaeneHHocTH ['eizendepra.
Vpasuenue lpenunrepa. BomHoBas ¢yHkiusa, ee dusmdeckuit cMmpici. Permenue ypaBHeHUs
Hlpenunrepa A 0JHOMEPHOTO MOTEHIHAIBLHOTO SIIMKA. JIMCKPETHOCTh SHEPTUU 3JEKTPOHA.
[lonsatTne o0 TpexXMepHOM TMOTEHIIMATBHOM SIIIUKE. Pe3ynbTaTbl pemieHus ypaBHEHHS
HIpenunrepa anas aToMa BOJOPOA.

[loHsiTHE O KBAaHTOBBIX YHMCIIAX AJIEKTPOHA B aTOM€, CHUH. 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 TTEPMOJIMYECKASI CUCTEMA DJIEMEHTOB

[IpenpicTopust oTKpeITHS 3akoHa (Tabnuia JlaByasbe, Tpuaner JleOepeitHepa, cupaib ne
[[MankypTya, 3akoH okrTaB). Ponpr MennaeneeBa m Meiiepa B OTKPHITHM W Pa3BUTHH
MepUOIUYEecKOro 3akoHa. 3akoH Mo3nu. CoBpeMEHHOE COCTOSHHE MEepUOJNYECKOro 3aKOoHa.
[leproauueckasi cuctemMa ¢ TOYKU 3pEHUs CTPOCHUS aToMa (paJnyCchl aTOMOB M MOHOB, SHEPTHUs
U TOTEHUHWaNn HOHM3anuu, 3(pPEeKTUBHBIA 3apsan sSApa U pacd€T KOHCTAHTHl AKPAHUPOBAHUS,
CPOACTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHS W BAJIEHTHOCTH).
DnekTpoHHbIe aHanoru. [lousarue o kaliHocuMmeTpuu. [lepcneKTUBbI pa3BUTHS IEPUOANIECKOM
CUCTEMBL.

1.4. PA3BBUTHME ITPEJICTABJIEHUI O XUMUYECKOI CBA3U

TuIbel XUMHYECKOU CBSA3U. DKCIEPUMEHTAIBHBIC XapaKTEPUCTUKA XUMHYECKOU CBS3H (IJIMHA
CBSI3W, HAIIPaBJICHHOCTH CBS3HM, DHEPrus cBs3u). KonwuecTBeHHas OIICHKA IMOJISPHOCTH CBSI3H.
JIMIIOJIbHBIA MOMEHT.

[Tonstre 06 MoHHOM cBs3U. Teopus M dHEPreTHKa MOHHOW CBs3U. HeHanpaBieHHOCTh U
HEHACHIILIEHHOCTh HOHHOM CBSI3H.

KoBanentnass cBs3b. Ilpupona koBameHTHOM cBsizu. KBaHTOBOMEXaHMYECKHE METObI
ONMCaHUsl XUMHUYECKOM CBs3u. Meroj BajeHTHBIX cBsi3eld. BanentHocte B pamkax MBC.
JIOHOpHO-aKIENTOPHBIA ~ MeXaHW3M oOpa3oBaHHsl  KOBaJeHTHOW  cBsizu. [lomspuzanus
KOBQJICHTHOM CBs3U. HampaBneHHOCTh M HACBILIEHHOCTh KOBaJ€HTHOW cCBs3u. Konmenmus
rubpuanzanuu. KpaTHocTh CBSI3U, G- HW T-CBA3U. MeETOJ MOJEKYISPHBIX OpOUTaiei.
Ces3pIBarolIye, pasphIXiAONIMe U HecBsa3bBatomue opbOutamu. [lopsmox cBsizu. CrpoeHue
MIPOCTENIINX ABYXaTOMHBIX (TOMOSIIEPHBIX U TeTeposAepHbIX) yacTul no merogy MO JIKAO.
N30snextponHbie cuctemsl. [lapamaraeTusm.

MexMOJIEKYIIIpHOE B3aUMOICUCTBUE. BUABI MEXMOJIEKYIIPHOTO B3auMOAecTBHs. 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 XapakTepUCTHKa KOMIUICKCHBIX coenuHeHuid. lleHTpanpHblii atom. Jluraumsl.
Koopaunammonnoe wuymcno. Bryrpennss cdepa. Buemnss chepa.  Kimaccuduranum
KOMIUIEKCHBIX coequHeHUH. HomeHKkiarypa KOMIUIEKCHBIX COeOuHEHHH. Teopernueckoe H
MPUKIAJHOE 3HAYECHHE KOMIUIEKCHBIX CO€AUHEHUU. M30Mepus KOMIUIEKCHBIX COEAUHEHHIA.
Koopmunarmonnast Teopusi BepHepa kak repBasi yJjaqHas OMBITKA TEOPETUIECKOTO 00BICHEHUS
CTPOCHMS KOMIUIEKCHBIX COCIMHEHMH. YcCIleXu W orpaHudyeHuss teopun Bepnepa. Meron
BAJICHTHBIX CBSI3€H, TEOPHS KPUCTAIMYECKOTO TOJS, TEOpUS TMOJsA JIMIaHIOB U METOJ
MOJIEKYJIIPHBIX ~ OpOUTaNel MPUMEHHUTETPHO K XHMHYECKOM CBSI3M B  KOMIUIEKCHBIX
COCIMHECHUSIX.

1.6. OCHOBBI XMUMWYECKOW TEPMOJUHAMMKH

[lonaTne o0 XxXuMHYECKOM TepMoauHaMuKe. TepmoauHamuyeckue cucremsl. DyHKIUN
coctossHus. llonstue o BHyrpeHHel sHepruu. llepBoe Havamo TepmoauHamMuku. Teruiora,
paboTa M M3MEHEHHE HHEPruM NpH XUMHUYECKOM peakiuu. DHTaIbIUs, €€ H3MEHEHUE B
XUMH4YecKkoM mporecce. 3akoH JlaByasne-Jlamnaca. 3akon I'ecca, ero mpakTU4eCKOe 3HAUYCHUE.
OHTanbnus o0pa3zoBaHus. DHTAIBINS CrOpaHUs. DHTaNbNUs peakuuu. [loHsTHE O CTaHIApPTHOM
cocrosiHuM. CTaHAapTHAs SHTANbMIM. 3aBUCUMOCTb SHTAIBIIMK OT TeMIiieparypbl. V3meHnenue
SHTANBNUU NpH (a30BbIX mepexonax. CTaHAapTHOE M3MEHEHHE SHTAIbINU MPU XUMHUYECKUX
peakuusix. Bropoe nHauano tepmoauHamuku. Ilonatue o6 sHTponuu. DHTponus Kak (QyHKIuUsS
cocTosiHMs. KBaHTOBOMEXaHWYecKass MPUPOAA DHTPONMUHU. 3aBUCUMOCTb JSHTPOIHUHA  OT
Temreparypbl. M3menenue nsHTponuu mnpu (azoBbiX mepexonax. CTaHmapTHas OSHTPOIHUS.
CranmapTHO€ HW3MEHEHHE SHTPONHMHM TPU XUMHYECKHX peaknusx. [loHsTtue o cBoOOmHOMN
sHeprun. DHeprusa ['m60ca u sneprus ['enpmronpia. CTaHAapTHRIN H300apHO-U30TEPMUYECKUMA
MOTEHITMAJ W HAIMpaBJICHUE XUMUUYECKUX MPOIECCOB. DHTAIBITUUHBIN U SHTPOMUUHBIN (HaKTOPHI
Y HaIlpaBJICHUE XUMUYECKUX MPOLIECCOB.

1.7. OCHOBHBIE IOHATU A XUMHUYECKOM KUHETUKHU

HctunHble M kaxymuecs: paBHoBecusa. CKOPOCTh XMMHMUYECKOW peakuuu. KnHernueckuii
BBIBOJ| 3aKOHA JEUCTBUA Macc. MOJIEKyJIIpHOCTh M NOPSAAOK peakuuid. CIIOKHBIE PEaKLUA —
IapajulelIbHbIE, IOCIEA0BATENbHBIE, CONPSDKEHHBIC, ILeNHblEe. KHHETHYeCKHe KpUBbIE IS
UCXOJHBIX BELIECTB M INPOAYKTOB pPEaKkUMM. BimsHue Temneparypel 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 (TIEPEX0THOM) KOMILIEKCE.

Xumuueckoe  paBHoBecue. OOpaTMMOCTb  XUMHUYECKUX mporeccoB. KoHcranTa
XMMHMUYECKOTO DPABHOBECUS. 3aBUCHUMOCTb IIOJIOKEHUS DPAaBHOBECUS OT TEMIIEpaTyphl,
KOHIIEHTpaluuu U JaBiieHust. CBs3b KOHCTaHThl XMMHUYECKOTO paBHOBecus ¢ sHepruen ['mbOca.
Hcnonp30BaHue BEIWYMH CTAHAAPTHBIX W3MEHEHUN HHTAJIBIUU M DHTPONHMU PEAKUUU IS
pacuera koHCTaHT paBHOBecHs. [Ipunuun Jle Illarense.

I'oMoreHHsBIN U reTeporeHHbI KaTaunu3. BnusHue katanm3atopa Ha KOHCTaHTBI CKOPOCTH
npsMoil U oOpaTHOM peakiuil. Mexann3Mm karamuza. CeleKTUBHOCTb KaTanu3a. MHrHOUTOPEIL.
Karanutuueckue 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 BBIPAKCHUA KOHICHTpPALHU. TCpMOI[I/IHaMI/IKa N KHUHCTHKa IIpolecca
PacTBOPCHUH. HpeanpHble U PCAIBHBIC PACTBOPHI.



PacTBOpBl HesnekTponuTOB. JlaBieHHE HACBHIIIEHHOTO Ilapa OWHApHBIX PACTBOPOB.
Kunienne n otBepaeBanue pacTBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akon Baut-I'odda.
MeTo1pl onpeIeNieHNs MOJIEKYJIIPHBIX MacC paCTBOPEHHBIX BEILIECTB.

Henogunnenne  pacTBOpOB — 2JEKTPOJIMTOB  3akoHam Payns wu  Bant-T'odda.
N3oronnueckuii kodpdunment. CuiibHbIE U Cl1a0ble 3JIEKTPOIUTHL. PaBHOBecHs B pacTBOpax
CIa0bIX AIEKTPOIUTOB. DAKTOPHI, BIUSIOUINE HA CTENEHb SJICKTPOJUTHUECKOW HCCOIMAIIIH.
3akoH pa3seneHust OctBanbaa. Kaxymascs crenenb qucconuanuu. [lonsTue 06 akTUBHOCTH U
Kod(duureHTe akTUBHOCTH. Boja kak BakHeHmuii pactBoputenb. MOHHOE NpoW3BEICHUE
BOJbl. Bomopomueiii  mokazartenb. [loHstne 00 wHIMKAaTOpax. bydepHble CHCTEMBI.
[IpousBeneHne pacTBOPUMOCTH. YCIOBUS 0Opa30BaHUS M PACTBOPEHUS IUIOXO PACTBOPUMBIX
coenuHeHu. I'maposms coseil. Teopum KHUCIOT M OCHOBAaHMW: DAaHHUE TEOPHUH, TEOPUS

AppeHuyca, NMpPOTOHHAs, JJIEKTPOHHAsl, TEOPUS COJIbBO-CUCTEM, TEOpHsl YCaHOBHMYA, TEOpUS
KMKO.

2. HEOPTAHUYECKASA XUMUSI HEMETAJIJIOB

BBEJAEHUE

MecTo HEOpPraHMYECKON XHMHUU B CHCTEME XMMHUYECKUX HayK. OCHOBHBIE 3Talbl
Pa3BUTHS HEOPTaHUYECKOW XUMUH. [IepCrIeKTUBBI Pa3BUTHS U KTOUKH POCTAY.

2.1. BOAOPOA. BOJA. [TIEPOKCHU BOAOPOJA

Bonopon - mepBbiii anmeMeHT nepuoanyeckoil cucteMbl. OCOOEHHOCTH CTPOCHHUS
atoma Bojopona. M3zoromsl Bojopona — mpoTuH, AeWTepuid, TpUTHHU. PacrnpocTpaHeHHOCTH
BOJIOpPOJia, (GOpPMBI €ro HaxoXKIeHWsI B mpupoje. BaienTHbie cocTosiHMS Boaopona. Pazmepsl
aTOMOB ¥ MOHOB. MOJICKYJISIpHBIN U aTOMapHBIN BOJIOPO, GU3HUECKIE U XMMHUYECKUE CBONCTBA.
JlaGopaTtopHble W TEXHUYECKHE CHOCOOBI MOydeHus Bojopoaa. I[IpumeHeHHe BomOpOAA.
luppuapl Kak CcOEAMHEHHS BOJOPOAA C MeTalylaMM U HeMeTaulaMd  (TaJIOTeHUbI,
XaJbKOTeHH/Ibl, THUKTOTEHUABI U T.71.). PacTBopuMocTs Bogoposaa B MeTaiax. dusznueckue u
XUMUYECKHE CBOMCTBA ruipuaoB. [lonydeHne u npuMeHeHnue TuIpruI0B.

Bona kak BaxHeliniee coenrHenue Bojiopoaa. Pons Bosbl B 6nocepe u B reocdepe.
CrpoeHnue MoJeKylbl BOJbl. Accoluanus MOJEKYJ BOAbI 3a CYET BOJOPOAHBIX CBSI3EH.
AHOManbpHbIE CBOKCTBA BOJbl. PU3HUECKHE U XMMUYECKUE CBOMCTBA BOJbL. Kpucrammoruaparst.
Tsxenas Boja, ee CBOKCTBA.

[Tepokcun Bogopona. CTpoeHHe U yCTOMUUBOCTh MOJIEKY/Ibl. CrOCOOBI MOJIydYeHUS U
MIPUMEHEHHE  Iepokcuaa  Bojgopona.  OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE  CBOWCTBA.
[TepoKCHKHUCIOTH (HAAKUCIOTH) M X COJIM — CTPOCHHE, CBOMCTBA M MPUMEHEHHE Ha MpUMEpe
000 MepoKCOKUCTOTHI. [IepoKCcHIbI METANIOB KaK MIPOU3BO/IHBIE IEPOKCHIA BOIOPOIA.

2.2. KUCJIOPO/]

[Tonoxxenne kwucmopoga B mepuoguydeckoil cucreme. CTpOSHHME AaTOMHOTO SApa M
3JIEKTPOHHOH 000JI0uKM aToMa Kucinopoaa. PacmpocrpaneHHocTs kuciopoja. CrpoeHue
MoJieKysbl. [lapamarseTnsm MoJieKysisipHoro kuciopoaa. dusndyeckue U XMMUYECKHE CBOMCTBA
MOJIEKYJISIpHOTO KHcaoposa. IlodydeHne kuciaopoia B JIaOOpPaTOPUM U B MPOMBIIUICHHOCTH.
Kunkuii kucnopoa. [Ipumenenue kucnopoa. BaxHeiie KUCIOPOJHbIE COEAUHEHHS - OKCHU/IBI
METAJUIOB M HEMETaNIOB, TMAPOKCUAbl. DU3NUecKre U XUMHUYECKHe CBOMCTBA OKCHJIOB. Poib
KACIOpOJa  Kak  C€aMOro  pPacHpOCTPaHEHHOTO  3JIeMEHTa B OWOJOTHYECKUX U
MUHepanooOpasyromux mnpoieccax Ha 3emie. Ilepokcuapl U cynepokcuabl (HaaIepeKucH), ux
nosydenue M csoifctsa. Ctpoenme moHoB O2* u Oz ¢ mosuumii Meroga MO. O3oH, ero
MOJydeHUE, CBOWCTBa, MpPUMEHEHHE Ui O30HUPOBaHMS BOAbI M BO3JyXa, B KauyecTBe
okucnuTenss B cuHTe3e. O30HUABL, HMX TMOJy4YeHUe, cBoicTBa. IlpuMeHeHHe O030HUIOB,
MEPOKCUIOB U CYNEepOKCUA0B. OKCUTeHMIIbHbIE KOMITIEKCHI.



2.3. TAJIOT'EHBI

[lonoxxenne  rajmoreHoB B nepuoauyeckol  cucreme.  CTpo€HHME  aTOMOB.
PacnipoctpaneHHOCTh, BakHeHIIMe MuHeEpaibl. Pa3Mepbl aToOMOB, XapaKTEpHBIE BAaJICHTHbIE
COCTOsHMSA. V3MeHeHue JJIEeKTPOOTPULATENIBHOCTY M XMMHMYECKOM aKTUBHOCTH B DAy
rajgoreHoB. CTpoeHHE MOJICKYJ raJloreHOB. MexxMoleKylsipHbie B3aumoaeicteus B psjay F-Cl-
Br-1 u arperatHoe cocrosiHie TajJoreHoB. XUMHUECKUE CBOWCTBA rajlOre€HOB, B3aUMOJIEHCTBUE C
MetailaMu 1 Hemetaiiamu. CoseoOpas3Hble TaJloreHuabl. MeXrajaoreHHble COEAMHEHUS.
[lopsimok BBITECHEHHsI TaJOTEHOB U3 pAcTBOPOB UX TajoreHujoB. JlabGopatopHble u
IIPOMBIIIIJIEHHBIE CLIOCOOBI OJYYEHHS TaAJIOTEHOB (XMMHUUYECKHUE U SJIEKTPOXUMHUECKHUE METO/IbI).
TokcnuHoCTh rajoreHoB. Ilpumenenue ramoreHoB. ['alOreHOBOJOPOABI, HUX IOJIYy4YEHUE,
¢u3nveckue M XMMUYECKHE CBOWCTBA. VI3MEHEHHE CHIIbI TaJOT€HBOJAOPOIHBIX KUCIIOT B PSIY
HF-HCI-HBr-HI. Consnas kuciota Kak OJHA M3 BAKHEWIIMX MHUHEPAIBHBIX KHCIOT, €€
CBOMCTBa, MOJlyueHUE M mpuMeHeHue. [lnaBukoBas KucCiI0Ta, OCOOEHHOCTH €€ CTPOEHUS,
npuMeHeHne. Knucinopoausle CoeJMHEHUs TaJOT€HOB - OKCUABI U TAJIOT€HCOAECPKALUE KUCIIOTHI.
N3meHeHne ycTOWYMBOCTH KHUCIIOPOAHBIX coeAuHEeHuW ranoreHoB B psany Cl-Br-1. Peakuun
B3aMMOJICICTBHS TAJOT€HOB C BOJOM. XJIODHOBATHUCTAsl KHUCIIOTA, €€ COJIM - TUIOXJIOPHUTHIL.
XnopHas u3BecTb. XJIOPUCTAsi, XJIOPHOBATAsA, XJIOPHASI KUCIOTHI U UX COJIM — XJIOPUTHI, XJIOPATHI,
nepxioparbl. CrocoObl momydeHus. CTpoeHME UM CBOWCTBA, NPUMEHEHHWE BAKHEHIIMX
KHCIIOPOJICOAEpKAMX KUCIOT Xjopa H ux conedl. ComocraBieHWe CHIBI KHCIOT U
OKHCIIUTEIBHO-BOCCTAHOBUTEINIBHBIX CBOMCTB B Py KHCIOPOACOAEPKAIMUX KHUCIOT. OKCUIBI
xiopa Cl,0, ClO2 u Cl,07, ux ycTOWYHUBOCTh W OKHCIUTEIHHO-BOCCTAHOBUTEIbHAS AKTHBHOCTD.
Kucnopoaconepxaimue kuciaotel Opoma, MOJa M UX COJIM, COCTaB, IOJIyde€HHE, CBOWCTBA.
Okcunpl OpomMa u woma. HeycTOWYMBOCTH KHUCIOPOIHBIX KHCIOT W OKCHAOB Opoma.
AMdoTepHOCTH HOTHOBATUCTON KUCIOTHL. [1oydeHne u CBOMCTBA HOIHBIX KUCIIOT U UX COJICH.

2.4. IIOAT'PYIIIIA CEPBI
OO6mrast xapakTepUCTHUKa AIEMEHTOB MOArPyMIbl cepbl. [TonokeHne B mepuomuecKkon
CHUCTEME, CTPOCHHE aTOMOB, pacHpOCTPAHEHHOCTb, (OPMBI HAXOXICHHS B MPHUPOJE.
XapakTepHble BaJ€HTHBIC COCTOSTHUS. DU3NUecKne CBOMCTBA CBOOOTHOM cephl. Ee amnoTpomnHbie
U noauMopQHble MOAU(PHUKAUU. XUMHUYECKHe cBoiicTBa cepbl. COoeIUHEHUS C MeTallaMu U
Hemetaamu. [lonydenue, ctpoeHue u cBoiictBa cepoBogopoa. Cynbhuabl, TuapOCyab(ubl,
nonucynbhuasl. MHOTOCEepHUCTBIE BOJOpOAHbIe coenuHeHus. Cynab(uapl METauIoB Kak
BaXKHEHIIee MUHEpalibHOE chipbe. lMcnonp3oBaHue Cynb(QHUIOB METAIOB B TEXHHKE.
Kucnopoansie coenunenusi cepbl. CriocoObl MOMy4YeHUs, CTPOCHHE M CBOMCTBA OKCHZA CEpbl
(IV). Cepuucras KuclIOTa, €€ CTPOCHHE, CIOCOOBI IOJYYCHHs, OKUCIUTEIbHBIE |
BOCCTaHOBUTEJbHBIE CBOICTBAa. CynbpUThl M OUCYTB(UTHI, UX YCTOMYUBOCTH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHIN THOHWII, THOCEPHUCTAS U MOJIUTUOHOBBIE KUCIIOTHI U
X coiu (CTpoeHHe, MojJydeHue, cBoicTBa). CepHOBAaTHUCTash KHCIOTa, TUOCYNIb(AT HATPHUS.
Kucnopoausie coemunenust cepsl (VI). CepHblil aHruapujn, ero crpoeHue, (u3nuecKue u
XUMUYECKHUE CBOWCTBA, MOJY4YeHHE M3 cepHUCTOro rasza. CepHas KUCIOTa, €€ CTPOEHUE,
¢busznueckue u xumuueckue cBoiictBa. Oneym. Cynbdarbl, Oucynbdarbl, NPUPOTHBIC
MIPOU3BOJIHBIE CEPHOI KUCIOTHL. [InpocepHas kucnoTa, mupocynbdarel. XIOPUCTHIN CyabhypUI
U xJopcynbhoHoBas kucioTa. [lepokconucepHas KUCI0Ta, TEPOKCOAUCYIb(DATHI, UX CBOMCTBA.
Cenen u Ttemmyp. CBoiicTBa CBOOOJHBIX JIIEMEHTOB. BakHeHIIne KHCIOPOAHBIE H
BOJIOPOJHBIE COEIMHEHMs celeHa U Teiurypa. CeleHHIbl U TEeIUTypuIbl, UX POJb B TEXHHUKE.
Kucnopoausie coenunenus ceiena (IV) u temnypa (IV) - OKCHIBI U KHUCIOTHI, UX CBOWCTBA.
Kucnopoausie coeaunenus ceiena (VI) u temnypa (V1) - okcuapl u kucnotsl. ComnocraBiacHue
CBOWCTB U CTPOCHUS BKHEHIINX COEAMHEHUN CEephl, CEJIeHa U TeJUTypa.

2.5. A30T
Crpoenne aroma. PacnpocTpaHeHHOCTh M HaxokjaeHue B mpupoge. CrpoeHue
Mostekynbl a3ota (BC u MO). ®usnyeckue M XMMHUYECKHE CBOMCTBA MOJEKYISPHOTO a30Ta.



JIaGopaTopHble M IPOMBILIUIEHHBIE CIOCOOBI MoTyueHus a3ora. [Ipumenenne cBoOOIHOTO a30Ta.
Crpoenne ammuaka. CBoiicTBa U MpUMEHEHHE aMMHaKa. I 'uapatel ammuaka. Cojiu aMMOHMSL, UX
[IOJIyueHUE WU CBOMCTBAa. AmMuakaTel. HuTpuapl ¥ amuapl Kak IPOU3BOAHBIE aMMHUAKa.
I'unpasun, coctaB U cBoMCTBA. A30THCTOBOJOPOIHAsA KUCIOTa U ee conu. CoennHeHus a3oTa ¢
rajioreHamMu. Kuciopoanele coeauHEeHUs a30Ta. MHOrooOpasue KUCIOPOIHBIX COCIUHEHUH:
OKCHJIBI PA3JIMYHOTO COCTaBa, KHUCJIOpojcoAepxk amme kuciaoTel. Oxcupa azota (l): momyuenue,
bu3nveckue W XMMHYCCKHE CBOMCTBA, CTpPOCHHE MOJICKYbl, nmpuMenenue. Oxcua azora (I1):
CTPOEHHE MOJIEKYJbl, (U3UYECKUEe U XUMUYECKHE CBOMCTBA, JIaOOpaTOpPHBIE CIIOCOOBI
nonydeHusi. Jlumokcua aszora (oxcun azota (1V)): cTpoeHume MOJIEKYJbl, JUMEpPHU3ALINS,
nojiyueHue, (U3NYECKUe M XUMUYECKUE CBOICTBA, B3aUMOJICHCTBUE C BOJIOM, NMPUMEHEHHUE.
Azotuctenii anruapun (oxcun azota (l1)): crpoenne Monexynbl, pU3NYECKHEe U XUMUYECKUE
CBOICTBa, MOJTy4YeHHE. A30TUCTasl KUCIOTa: OJyYeHHEe, CTPOEHHE, CBOMCTBA. OKUCIUTENBLHOE U
BOCCTAHOBUTEIIBHOE JICMCTBHE A30TUCTOM KHUCIOTHI. HUTPUTHI, MX MOJy4€eHHME W CBOMCTBA.
AzoTHbBI aHruapup (oxcup azota (V)): momydyeHue, (GpuU3MUeCKHMe M XUMHUYECKHE CBOWCTBA,
CTPOEHHE MOJEKYyIbl. A30THas KUCJIOTa: CTPOEHHME, B3aUMOJEHCTBHE C MeTalylaMH M
HEMeTaJlJlaMH, IOoJlydeHue B jabopatopuu, npumeHeHue. Hutpartbl, mosiyueHue M CBOWCTBA.
A30THBIE y10OpEeHUs.

2.6. DOCDOP U ITOAT'PYIIITA MBIIIIBAKA

Crtpoenune aroma. PacmpocTpaneHHOCTh B mpupojze, Gopmbel HaxoxaeHus ¢ocdopa
(pochoputsl, amatutsl). BaneHtHele cocTosiHUS. AsoTponHble Moaudukanuu docdopa.
Crpoenue Oemoro u KpacHoro Qocdopa, uxXx QU3NYECKHEe U XUMHYECKHE CBOWCTBA.
B3aumoneiictBue docdopa ¢ Merautamu 1 HemeTaamu. [lonydenue u npumenenue gocdopa.
Iappuner docdhopa. CrnocoOwsr momyuenus ¢ocduna. Comu dochonus. CpaBHEHUE CBOWCTB
dbochuna wu ammmaka. Dochuasl MeTaIOB (TMOJydeHWE, CBOWcTBa). laloreHuabl U
okcuranoreHuasl dochopa. Heopranmdeckune monmmmepsl Ha ocHOBe ¢ocdopa. Kucinopomnsie
coemuaeHUsT pochopa. Oxcua docdopa (l11): crpoeHre MOIEKyabI, CBOHCTBA, CIOCOOBI
nonydeHus.  Docdopucras  KHCIOTA:  TOJyYEHHE,  YCTOWYMBOCTh,  OKHCIHTEIBHO-
BOCCTaHOBHTEJIBHBIC M KUCIIOTHO-OCHOBHBIEC cBOMCcTBAa. Docduter. DocopHOBaTHCTAS KUCITOTA:
CTpOCHHUE, ToJydeHue u cBoiictBa. I'mnodochurel. DocdopHoBaras kuciora, ee comn. Okcun
dochopa (V): cTpoeHne MONEKyIbI, MOJMyYeHNUE, cCBOWCTBA. [lomydyeHne u B3aMHBIC MEPEXOIbl
opTo- MeTa- u nupodochopHOi kuciaoT. CTpoeHne U cBOMCTBA (OCHOPHBIX KUCIOT M MX COJICH.
IMaaponus docdatos. [omumeradocdarel. Pochopubie ynoodpenus. Heoprannueckuit 6eH301 1
HEOPraHU4eCKUi KaydyK.

CrtpoeHre aTtoMOB TIOATPYIIBI MBINIbAKA — MBIIIbSIKA, CYPbMbI W BHCMYTa.
PacnipoctpaneHHocTh, MuHEpaibl. [lodydeHHe MPOCTHIX BEUIECTB W3 IMPHPOIHOTO CHIPHS.
dusznyueckue M XMMHUYECKUE CBOWCTBA, NpUMEHEHHWE. BayieHTHbIe cocTosHUs. BakHeime
coemuaeHuss Mblmbsika (1) w  (V): MBIIIBAKOBUCTBIA W MBIIIBSIKOBBIA  aHTHJIPHUIBI,
MBIIIBSKOBUCTAs U MBIIIBSIKOBAsT KUCIOTHI, apCEHUTHI M apceHathl. [IposiBieHre ampOTEepHBIX
CBOMCTB Yy COEIMHEHUHN MBbIIIbsIKA. XJIOpUIbl, Cyabhuasl U Tuoconu Meimbsika () u (V).
Oxcunst cyppMbl () u (V), cyppbMmsHUCTass M CypbMsiHasT KHUCJIOTHI, AHTUMOHHUTHI U
anTUMOHaThl. COCTOSIHME COSAMHEHU CYPbMBI B BOJHBIX pACTBOpax. ['aloreHuibl CypbMbl U UX
runpoin3. Cynbhuasl U THOCOIM cypbMbl. Baxueiimme coenunenus Bucmyta (I11): okenn u
THJIPOKCU, COIM M okcoconu, cynbpuna. Coctosuue Bucmyta (Il1) B BoaHbIX pacTBOpax.
Coenunenus Bucmyta (V) — BUCMYTaThl, UX MOJy4YeHUE U CBoWcTBa. BogopoaHble coeqMHEHUs
MBIIIBSKA, CYpbMbl U BUCMYTa: MOJY4YE€HUE, CBOMCTBA, CTPOEHHE, U3MEHEHUE YCTOWYMBOCTH B
psny As-Sb-Bi. ApceHubl, aHTUMOHH/IBI, BUCMYTHbBI: MOJydeHHE, CBOWCTBA. [IprMeHeHHe
COEJIMHEHUH JIEMEHTOB MO PYIIBI MBIIIbSIKA.



2.7. VI'JIEPOJ

OcobOeHHOCTH CTpPOCHHUs aroma, CIOCOOHOCTH 00pa3oBbBaTh cBsi3u C-C pa3iaudHOM
KpaTHOCTH. MHoroo0pasue COEIUHEHUH yriepoja, ero BajeHTHble Qopmbl. Haxoxxnenue
yriepoja B npupoje. Kpucramnmueckast cTpykTypa anmasa u rpadura. VickyccTBeHHBIE aIMa3bl.
KapOun. ®@ymnepensl. [IpuMenenune anMazoB, rpaduTa, caku. AKTHUBHPOBAHHBIA Yrojb Kak
MOTJIOTUTENb Ta30B, I1apOB, PACTBOPEHHBIX BEIIECTB. XHMHUUYECKUE CBOMCTBA YIJEpoja.
CoenuHeHHs ¢ METaIaMHd ¥ HeMeTaulaMu. Baxuelme kapOuabl: cepbl (cepoyrieposa), a3oTa
(tman), kpeMuust (kapOopyHn), meTamuioB. [IpocTeie u KOMIUIEKCHbIE HMaHuAbL. llmanamuabi
LIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METaNIOB. POTaHMCTOBOAOPOIHAS KUCIIOTA U ee conu. PonaH.
lanorenuapl  yriepojga - YETBIPEXXJIOPUCTBIN  yriiepoJ, (TOPIPOU3BOAHBIE YIIIEpo/a.
Kucnoponnsie coequnenus yriepoaa. Oxkcun yriepoaa (Il): crpoenue mosiekynbl, ojiyueHHe U
cBoiictBa. KoopauHallMOHHBbIE COEIMHEHHUS OKCUAA yriepoja - KapOOHWIJIBI MEpPEeXOHBIX
metaiuioB. Docren. Ilpumenenne okcupa yriaepona. JWOkcua yriaepoda: MOIy4YEHHUE,
¢u3nveckne U XMMHYECKHE CBOWCTBA, CTPOSHHE MOJIEKYIbI, IPUMEHEHHE. YTOJbHAs KHUCIOTa,
ee crpoeHue u cBoictBa. KapOonartbl, OukapOonatsl. KapbamunoBas kucnorta. Ilomyuenue,
CTpOEHHE U IPUMEHEHNE KapbaMua (MOUEBHHBI).

2.8. KPEMHUU

Crpoenne aTtoma, pacHpOCTPAHEHHOCTh. POJb KpeMHUS B TOCTPOCHUH 3€MHON KOPBI.
OcHoBHble MuHepaibl. Kpucramiuueckas crpykrypa kpemHus. llomydenue, ¢dusmueckue u
XUMUYECKHME CBOMcTBa KpeMHMs. KpemHuii - mnomynpoBogHHUK. COEIMHEHHsS KPEMHHS C
MertaiiaMmu 1 Hemetaulamu. Cwmmnuasl.  CoequHeHHsT KpeMHHST ¢ TajJoreHaMu.
KpemuedropucroBomoponnas kuciaora, ee coiau. CoequHeHHs] KPEMHHUS C BOJOPOJOM.
[Tomydyenune, cTpoeHHE, CBOICTBA W NPUMEHEHUE CHJIAHOB. Paznuuuss B YCTOWYHMBOCTH
YIJI€BOJOPOJOB M cuiaaHoB. Kucmopomueie coeauuHenus kpemuus. Oxcup kpemuus (I1):
MOJyYeHUEe W CBOWCTBa. JIMOKCHI KpEeMHHS: OCOOCHHOCTH KPHCTATUMYECKON CTPYKTYPBHI,
nouMopdHbIX Moaupukanuid. [IpupoaHbie pa3HOBUIHOCTH TUOKCHAA KpeMHHs. KpemHueBbie
KUCIIOThl. CHnMKarenb: MoJlydeHUe, mpuMeHeHue. [IpupoaHbpie CHIIMKAThl U aJIFOMOCHJIMKATHI.
HckyccTBeHHBIE CIIMKATBI — CTEKJIA, CUTAIIIbl. CUIIOKCAaH, CUIIMKOHBI.

2.9. BOP

CtpoeHre aroma, pacpOCTPaHEHHOCTh, HAXOXKJCHUE B mpupoje. Ilomyuenue Gopa,
ero (u3nveckue W Xumudeckue cpoiictBa. CoequHeHUs: O0pa ¢ METaUIaMH M HEMETaJlJIaMU.
Hutpuner Gopa - rekcaroHanbHbIi W KyOmdeckuii (Oopas3oH), mnpumeHeHue. bopazoi.
lanorenuasl  Oopa. Heopranumdeckue mojiuMepsl Ha  OCHOBE COCOUHEHHUH  Oopa.
BopdropucroBoiopoiHas KuCIOTa, €€ COIH. BOPOBOIOPOIBI, MX COCTaB, MOJIyYCHHUE, CBOMCTBA.
Ctpoenne nubopana. bopruapuapl u O6opuasl MetayuioB. KuciopoaHeie coeamHeHHs Oopa.
Oxcun 6opa. bopHbie kuciaoThl, ux conu. [lonydyenue, ctpoeHue u ruaposns Oypel. [IpupoaHbie
6opatbl. CinoxHbIe A3PUpbl O0pHOI KUCIOTHL. [IpuMeHeHe KUCIOPOAHBIX COeIUHEHUN Oopa.

2.10. ”HEPTHBIE U BJIAIT'OPO/IHBIE I"A3bI

Oco0eHHOCTH 3JEKTPOHHOrO CTpoeHus aromoB. Haxoxnenue B mpupone. CriocoObl
pazaenenus. Puznyeckue cBoiictBa. OcoOble CBOICTBA TemHsl, KBAHTOBAs XKHUAKOCTb. OTKpBITHE
coequHeHui Omaropoanbix razoB. KnatpaTsl. IlepBoe Xumuueckoe COeAMHEHHE KCEHOHA.
@Topunsl kceHoHa. [Ipupona cBsazu B XeFs. Tpuokcua kceHoHa, MEPKCEHAT-UOH, KCEHOHOBAs
KHCIoTa. XuMust KpunToHa. [IpuMeHeHre MHEPTHBIX U OJ1aropo IHBIX Ia30B U MX COEAMHEHUM.



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 1 CobecemoBanue OIlK-2.1
BBITIOJIHEHUH pabOT B MPAKTHKYME
1 BBEJIEHUE | CemuHap « ATOMHO-MOJIEKYJISPHOE 4 4 VYcerHoe OIIK-1.2
ydeHHE» cobeceroBaHue.
1. Onpenenenue SKBUBaJIeHTa IIpoBepka OIlIK-3,2
MeTajlia o KOJIMYECTBY oryeror o JIP. | OIIK-6.1
BBITECHEHHOT'O BOZIOpOJIa
2. OnpeneneHre MOJISIPHON Macchbl KonTponbHast OIlK-1.2
JTUOKCHUA yriiepoaa pabora OIlIK-3,2
3. Pemienne 3aa4 no Teme OI1K-6.1
2 CTPOEHHUE Cemunap «CtpoeHue aToMa» S YcrHoe OIlK-1.2
ATOMA cobeceoBaHue
3 PA3BUTHE CemuHap «XHUMHUYECKAs CBSI3b» 5 YctHOE OIlK-1.2
npgﬁgg%Bﬂ cobeceioBaHne
XUMMYEC-
KO CBSI3U
4 KOMIUIEKC- | Cemunap «KomriekcHbie 4 3 YcrHOE OIlK-1.2
c OEZ;‘EEH” COETMHEH U cobecenoBaHue
q 1. KoMmIuiekcHble coequHEHUS ITpoBepka OIIK-3,2
orueros no JIP. | OIIK-6.1
5 OCHOBBI Cemunap «TeroBsie 3 dheKTs 7 6 Ycraoe OIIK-1.2
XW\IZ%EEC' XUMHYECKUX peakiuid. OCHOBHbIE cobeceoBaHueE.
TEPMOJIUHA | TMOHATHS XUMU4ECKOH
-MHKHU TEPMOANHAMUKID) ITpoBepka OIIK-3,2
1. OmpeneneHre SHTAIBITUH oryeros no JIP. |O IIK-6.1
peaky HeUTpaIu3ali CHILHOTO
OCHOBAHUS CWJIBHOM KUCIIOTOU
2. OmpeneneHne TerIoTh
THApaTaluy
6 OCHOBHBIE | ], 3aBHCHMOCTH CKOPOCTH PEaKITHH 10 10 ITpoBepka OIIK-3,2
)?I/?ﬁﬁggg_ OT KOHLIEHTpAINH BEIIeCTBa oryeros no JIP. |OIIK-6.1
KOil 2. BiusiHue TeMIepaTypsl Ha
KUHETUKUA | CKOPOCTh peaKIiu
3. CKOpOCTh B3aUMOJICHCTBUS
MAarHusl C COJIIHOM KUCJIOTOM
7 PACTBOPBI 1. Onpenernenre MOJISIPHON MacChl 10 10 ITpoBepka OIIK-3,2
HEDJIEKTPOITUTOB orueros o JIP. | OIIK-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 OIIK-3,2
E-CKAA BOZIOPOJIA oryeros o JIP. | OITK-6.1
XUMHUS
HEMETALIO | 2. I'anorens
B 3. Cepa
4.Azor
5. @ocdop
6. Cyppma. Bucmyr
7. bop




4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITEIbHOE U3yUYeHHe
(camocTosiTesIbHAsSI padOTa CTY1€HTOB)

Ne Tema 3anaHue dopmupyemas NAK
Ne KOMIICTCHITHS
/11
1 CTPOEHUE ATOMA [ToaroroBka k cemuHapy. OIlK-1 OIIK-1,2
ITogroroBka um  wmHamumcanume | OIIK-3, OIIK-6 | OIIK-3.2
otuértoB 110 JIP. OIIK-6.1
[ToaroroBka k koHTpoasHOU | OITK-1 OIlK-1.2
pabore
2 PA3BUTHUE [ToaroroBka xk cemuHapy OIIK-1, OIIK-1,2
[IPEJCTABJIEHU O OIIK-6 OIIK-6.1
XUMHUYECKOH CBSI3U
3 KOMIIJIEKCHBIE [logrotoBka  k  cemuHapy. | OIIK-1 OIlIK-1,2
COEJIMHEHUA ITogroroBka wm  Hamumcanue | OIIK-3, OIIK-6 | OIIK-3.2
otuértoB 10 JIP OIIK-6.1
4 OCHOBbBI [logrotoBka  k  cemuHapy. | OIIK-1 OIlIK-1,2
XUMUYECKOU TlogroroBka wu  Hammcanue | OITK-3, OIIK-6 | OIIK-3.2
TEPMOJIMHAMUKHA otuéTos 1o JIP OIIK-6.1
5 OCHOBHBIE TTOHATHUS | IToaroroBka u HamucaHue OIIK-3, OIIK-6 | OIIK-3.2
XUMUYECKOM otuértoB 1o JIP OIIK-6.1
KMHETUKU
6 PACTBOPEI ITonroroBka n HamMcaHue OIIK-3, OIIK-6 | OIIK-3.2
otuértoB 1o JIP OIIK-6.1
7 HEOPTAHUYECKAS ITonroroBka n HamMcaHue OIIK-3, OIIK-6 | OIIK-3.2
XUMUA otuértoB 1o JIP OIIK-6.1
HEMETAJIJIOB
4.4 MeToguyeckue YyKa3aHusi MO0 OPraHU3alMU CaMOCTOSITEJIbHOW pPadoThI
CTY/J€HTOB
CamocrosaTenbHass paboTa CTyOEHTOB, CBsi3aHHas C TMOJATOTOBKOM OTYETOB IO

BBIITOJIHCHHBIM J'Ia60paT0pHBIM pa60TaM, 3aKPCINICHUECM TCOPCTHUYCCKOI'0 Marcpualia B BHUIC

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

Cmpyxkmypa omuema no 1abopamopuou pabome:

Lenb paGoThI.
Teopernyeckas 4acTh.

BrinonHenue pacyeTHbIX, TpadUIecKiX U KOHTPOJIBHBIX 3aJaHHI B COOTBETCTBUHU C
METOIMYECKUMU YKa3aHUSIMU K KaXI0H padorTe.
BriBoz (Ha OCHOBE MOTYYEHHBIX PE3YJIBTATOB).

Metoauueckue PCKOMCHAAINNU 110 BBIIIOJIHCHUIO U 06pa60T1<e OKCHICPUMCHTAJIbHBIX
JaHHBIX MO KaxXJoi J1a6opaTopH01”4 paGOTC ONMMCAaHbl B MCTOAUYCCKUX PCKOMCHAAIHUAX,
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, Upkyrck, 2015.

[Tpumeps! pemieHus TUMOBBIX 33J1a4 MPEACTABICHBI B PEKOMEHTYEMbIX Y4eOHBIX ITOCOOHSIX
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 ¢. uznanue ABaaiaTh 4eTBEPTOES M BCE MOCIICTYIONTUE U3TAHHS.

4.5. IlpuMepHasi TeMaTHKA KypCOBBIX CHHTE30B (npu Hanuyuu)

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

a) OCHOBHAasI JIUTEpPaTypa

1. Heopranuueckas xumust [Teker] : yueO. ans ctyn. By3oB: B 3 1./ pen. FO. JI. Tperpsikos. - M.
: Akanemus. - 24 cM. - (Boiciiee nmpodeccuonanbsHoe oOpazoBanue: EcTrecTBeHHbIE 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 mepexoHbIX ateMeHToB, Ku.2 / A. A. Jlpo3nos [u ap.]. - 2007. - 400 c. : v
- bubnwmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranunueckas xumus. Xumus 3J1eMeHTOB : yueOHuk: B 2 1./ FO. 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. : un. - bubnauorp. B koH1e raas. - [Ipenm. ykas.: ¢. 620-662. - [1ep.
u3. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heoprannueckast Xumusi. XuMHUsI 3JIEMEHTOB [ DNIeKTpOHHBIN pecypc] : yuel. I CTyl. BY30B,
o0yu. o Hamp. 510500 "Xumusa" u cnen. 011000 "Xumus" : B 2 1. / FO. JI. TpeTbsakoB u np. - 2-¢
u31., nepepad. u gom. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum noctyma:
DneKTpOHHBIN yuTanbHbIi 3an "budanorex". - 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 peakiuil [Dnekrponnslit pecype] / M. Toy6, Ik



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:

[lomemennus 1t TPOBENCHHWS  JIGKIMOHHBIX M JJAOOPAaTOPHBIX  3aHATHUH,
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 ISl IPOBEACHUS TPOOUPOUHBIX
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. | YcraHoBKa JuIsi TOMYyYEHUS METAJUTMUYECKOTO OJI0BA 1
19. | ®oroanekTpokonopumerpsl KOK 2




20. | CnupToBKH

21. | [Ipobupkoaepxarenu

22. | lltaTuBbl TA0OpATOPHBIC

23. | Hacocwsl BogoCTpyiiHBIC

24. | Kon6s! bynsena u Boponku broxnepa

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 wu3ydenuss mucumrumHbl  «OOmas xumusa. XUMHS  HEMETAIJIOB)
UCIOJIB3YIOTCS KaK TpaJUIMOHHbIE, TaK ¥ WHHOBAIIMOHHBIE TEXHOJIOTUH, AaKTUBHBIE U
WHTEPAKTUBHBIE METOAbI M (GOpMbI OOyUeHUS: TEXHOJOTHUS OOBSCHUTEIBHO-MILIIOCTPATUBHBIX
OOCYXKJIEHHI ¢ »3JIeMEHTaMu MPOOJEMHOTO HW3JIOKEHHUs, TEXHOJIOTHUs MpodeccuoHalbHO-
OpUEHTUPOBAHHOTO OOYYEHHUS, JEKIUHU, KOHTPOJbHBIE U JIabOopaTOpHbIE PAaOOTHI, CEMUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMii, pelleHWe CUTYallMOHHBIX 3a/ay, peuIcHHEe
TEMaTUYEeCKMX XUMHUYECKUX 3a/1a4.

AxmusHvie popmul 06yuenuss. Ha 1abopaTOpHBIX 3aHATHUSAX, KOTOPBIE COCTABIISIIOT OoJjiee

[IOJIOBUHBI OT KOHTAaKTHOH paOoThl, KaXIbli CTYIEHT BBINOJHACT JIAOOPATOPHYIO paboTy
UHAMBUIYaIbHO. Takoil BUJI OpraHu3anuu 0O0y4eHus CrHocoOCTBYET MPUOOPETEHUIO0 HAaBBIKOB
CaMOCTOSITEJIBHOTO BEIEHUS IKCIIEPUMEHTAIbHBIX Pa0OT, MPAKTUUECKUX HABBIKOB OOpaleHUs U
pa®OThl € pa3IUMYHBIMH XMMHUYECKMMH BELIECTBAMH M JIaOOpaTOpHBIM 00OpYIOBAaHUEM,
U3MEpUTENbHOM  ammapaTypoil, OpraHM3allid  METOJUMKHM  HIKCIEPUMEHTANbHBIX  paboT,
COCTaBJICHUSI IPOTOKOJIOB OTYETOB XMMHUYECKHX OKCIEPHUMEHTOB, a TAaKXKE IPAKTHYECKOTO
MOJITBEPXKAECHUS TEOPETUUECKUX TOJI0KEHUH 00Ieil 1 HeoOpraHW4ecKoi XHMUHU O CBOMCTBax M
MOBEJICHUHM HeopraHuveckux BemiecTB. IloaroroBka oT4yeToB mo kaxaoil mabopaTopHoil padorte
dbopMupyeT yMeHUE MPOBOAUTH MEPBUYHBIM aHalIM3 pPE3YJIbTAaTOB C Y4YETOM 3aKOHOB U
3aKOHOMEPHOCTEH, GOPMYIUPYEMBIX B paMKax 00LIei 1 HEOpraHU4eCKOM XUMUH, TPECTABIAT
pe3ybTaThl ONBITOB U PACUETHBIX paboT, TPaMOTHO (POPMYIHUPOBATH BHIBOIBI.

3akpenyieHHe TEeOPEeTHUECKUX IOJIOKEHUH o0meil XuMuM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH) TMPOBOAUTCS B BHUJAE HMHTEPAKTUBHOTO OOY4YEHHUS — JIMCKYCCHOHHBIX
CEMHMHApPOB U PEUICHHsI paCUETHBIX 3aJau.




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

®opma / Meropl Kosn-Bo
Ne Tema 3ansTHS Bun 3anstus
UHTEPAKTHUBHOTO 00y4eHUs 4acoB
1 Amommno-monexynsipnoe | maboparopusie/ | ['pynmoBas auckyccust / 4
yuenue MPAKTHYECKHUE | CEMHUHAp
2 Cmpoenue amoma naboparopubie/ | I'pynmoBas auckyccus / 4
NPaKTUYECKUE | CEMUHAp
nabopatopubie/ | ['pynmoBast auckyccust /
3 Xumuueckas ces3b IIPaKTUYECKHUE ceMuHap 4
nabopatopubie/ | ['pynmoBast auckyccust /
Tennosvie s¢hghexmoi NpaKkTUYeCKhe | CEMUHAp
XUMUYECKUX peakyuil.
4 OcHogHnvle nonamus 4
Xumuyeckou
MepMOOUHAMUKU
5 Komnnexcnvie naboparopubie/ | I'pynnosas nuckyccus / 4
coeOuHeHus MIPaKTUYECKHE CeMHHap
Hroro wyacon 20

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

OueHounbie MaTepuaiabl (OM):

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

MartepuaJibl 1J151 IPOBeAeHHUs TeKYIEro U MPOMeKyTOUHOI0 KOHTPOJIS 3HAHU I
CTY/I€HTOB:

Ne Bun xkonTpons KonTposupyembie TeMbl Komnerenuu,
(paznesi) KOMITOHEHTBI
KOTOPBIX
KOHTPOJIHPYIOTCS

1 BrinonHenue mabopatopHbIX OIIK-1, OIIK-2,
pabot. Otuer no JIP. Amomno-monexynsaproe yuenue OIIK-3, OIIK-6
KonTtponbHas paborta

2 VY4yacTtue B JUCKYCCHUAX HA Cmpoenue amoma OIIK-1
CEeMMHAPCKOM 3aHSTHU

3 | YuacTue B AMCKYCCHUSX Ha OIIK-1
CEMHUHAPCKOM 3aHATHHU Xumuueckas ces3b

4 Brimonnenue nabopaTopHbIX OIIK-1, OIIK-2,
pa6ot. Otuer no JIP. Tennosvie appexmeor OITK-3, OIIK-6
VYdacTue B JUCKYCCUSAX Ha XUMUYECKUX PeaKyuil.
CEMHHApPCKOM 3aHATHH Ocnognvie nonsmus

XUMUYECKOU MepMOOUHAMUKU
5 | Bemmonnenue n1abopatopHbIx Komnnexcuvie coeounenus OIIK-1, OIIK-2,




pabot. Otuet o JIP. OIIK-3, OIIK-6
VYyacTtue B JUCKyCCHUAX HA
CEMUHAPCKOM 3aHATUU
6 | BrimosHeHue 1abopaTopHBIX OIIK-1, OIIK-2,
a6ot. Otuer no JIP Pacmeopui
p OIIK-3, OIIK-6
7 Boinosinenue 1abopaTopHbIX Heopeanuyeckas xumus OIIK-1, OIIK-2,

pa6ot. Oruer no JIP HeMemanos OIIK-3, OIIK-6
JleMOHCTpPAallMOHHBII BapHaHT OnJieTa VI KOHTPOJIbLHOH padoThl

1. Annorpomusi.

2. OrHOcHUTeNnbHAs MOJICKYIISIpHAsE Macca.

3. 3axkoH ABOTaJIpo W CIEICTBUS U3 HETO.

4. Kakue hopmyIbl Ha3bIBAIOTCS MPOCTEUITUMU (AMITUPUUECKUMHU)?

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 COBECEJJOBAHUA
Cemunap 1
Amomno-monexynsaproe yuenue

1. OcHOBHbIE NOHATHS U CTEXMOMETPUYECKUE 3aKOHBI XMMHUHU.

2. Mertomp! onpeesieHusl MOJIEKYJISIPHBIX MacC Ia3000pa3HbIX U JIETYYMX BELECTB.
Pemenue 3ana4 o teme « ATOMHO-MOJIEKYJIIPHOE YUEHHUE)

Cemunap 2
Cmpoenue amoma

1. Teopus cTpoenus aroma Bojopoja 1no bopy.

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

3. Ilpunnun vHeonpenenéHnoctu [ erizendepra.

4. VYpasuenue llpénunrepa. HekoTopble pesynbTarhl pemieHust ypaBHeHus Llpénunrepa
JUI OJHOMEPHOTO ¥ TPEXMEPHOTO MOTEHIUAJIBHBIX SIIIIUKOB.

5. Pesynbratsl pemenus ypasaenus Llpéaunrepa s atoma BogopoJa.

6. IloHsTHE O KBAHTOBBIX YHCIIAX IEKTPOHOB.

7. T'eomerpuueckue 00pa3bl aTOMHBIX OpOuTAaseil.

8. MmHoroanekrponHsle artombl. Ilpunnun Ilaynu. EMKOCTh 351€KTpOHHBIX 000J0YEK.

[IpaBuno Xynaa. [loctpoeHne >meKTPOHHBIX KOHPUTYpaLIUil aTOMOB 3JIEMEHTOB.




Cemunap 3

Xumuueckas ces13v

=

OcHOBHBIE XapaKTEPUCTUKH XUMHUUECKOU CBSI3H.

HNonnas cBs3b.

3. KoBaneHnrtHas cBsi3b. KpuBbIC MOTCHIMATLHOW dHEprUU. Pe3ynbTaThl pacuéra MOJICKYIIbI
Bojopona mo [aittnepy u JloHmoHy. J{oOHOpHO-aKIENTOPHBIM MEXaHW3M OOpa30BaHMS
KOBAJICHTHOW CBS3H.

OCHOBHBIE TIOJIOKEHUS METO1a BAJIGHTHOH CBsi3U. [ToHsATHE O THOpUAN3AaLINY CBSI3H.
OcCHOBHbIE TOJIOKEHUS METOJAa MOJIEKYJISpPHBIX OpOuTaned. o©- U T7- CBS3M.
Ces3piBatoliie M paspbIXjsiioniue opoutanu. [omosiiepHble U TreTeposiiepHbIe
IByXaToMHbIE MOJIeKybl 110 MeTory MO JIKAO. N3031eKTpoHHBIE aTOMBI.

6. MexMonekyispHOe B3anMoaelicTere. [lonspu3amusi MOJICKYII.

N

ok~

Cemunap 4

Tennogvle a¢pgpexmul xumuueckux peaxyui. OCHOBHbIE NOHAMUSA XUMUYLECKOU MEPMOOUHAMUKU

1. 1-p1i 3akOH TepMOAMHAMUKH. BHYTpeHHsAs sHeprus u e€ cocraBisiouiue. TernoBoit
ahdexT mpu 1300apHOM U U30XOPHOM TIPOIeccax. DHTATBITHS.

2. TeruoBele  d>(PdeKkThl  XUMHUECKHMX  peakuuid. TepMOXHMMHUYEeCKHe  PEaKIWu.
TepMmoxumuueckue ypaBHeHHs. 3akOH ['ecca U ClIeICTBUS U3 HETO.

3. DHTpomusi Kak Mepa CTPYKTYpHOH HEYNOpSIOYEeHHOCTH B cHCTeMme. M3meHeHue
SHTPONMUU B XUMHUYECKHX Ipoleccax. JHTponus (a3oBbix mnepexoqoB. CranmapTHas
SHTPOMUS. 2-€ HaYalIo TEPMOIMHAMUKH.

4. Dueprus ['m66ca. CtangapTHBIH M300apHO-U30TEPMHUYECKUN TOTeHIMaN. HampasieHue
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB.

5. XumHueckoe paBHOBECHE W XHMHYECKas KUHETHKa. 3aKOH JCWCTBYIOIIMX Macc.
TemneparypHasi 3aBUCUMOCTb CKOpPOCTH peakuuu — mnpaBuiio Baut-I'odda, ypaBHeHue
Appennyca. KoHcTaHTa XMMHUYECKOTO PaBHOBECHS. DJHEPrUsl U DHTPOINUS AaKTUBALIUU.
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-
peiitunrosoit cucreme ®I'BOY BO «MI'Y» M cocToUT M3 JABYX MOCIEIOBATENbHBIX (POpM:
3auém TO TPAKTUYECKOM YacTH Kypca M 9Kk3ameH. 3a4€T BBICTABIIAETCS B KOHIE Yy4eOHOTO
ceMecTpa M BKJIIOYaeT B celsi pe3ynbTaThl paboThl CTyAE€HTa B TeueHue cemectpa. s
MOJIydeHHUs1 3a4€Ta CTYAEHTY HeoOXOIMMO BOBpEMS ClaTh IPENojJaBaTeNli0 MPAaKTHKyMa BCe
OTYETHI 10 JTAOOPATOPHBIM paboTaM, MPOBEIEHHBIM B YU€OHOM MPAKTUKyME COTJIACHO y4eOHOMY
wiaHy U pabouedt mporpamme. 3auéT sBISEeTCS OO0S3aTENBHOW MPOMEXKYTOUHOM (popmoii
aTTECTAllMU U CIIY’)KUT JOIYCKOM CTYAEHTA K 3K3aMEHy 10 JUCHMIUIMHE. DK3aMEH IPOBOAUTCA



BO BpeMsi ceccuu B (hopMe yCTHOTO coOeceIoBaHusl.

KPUTEPUU OLHEHUBAHUSA PE3YJIBTATOB OBYUEHMUAA:

1. CryaeHty HeoOxoauMo BbIIONHUTH 19 mabopatopHeix paboT u caatk 19 oT4éToB C
HCIPABJICHUSAMU U JONOJHEHUSIMH, yKa3aHHBIMU IpenojaBareneM. [Ipu BelmonHeHUn
naboparopubix pabor (JIP) omeHumBaercs TexHuka BbimosHeHUs JIP, odopmieHne
MIPOTOKOJIOB, oOT4YeThl 1o JIP, BkiItowaromme pacyeTbl TEPMOJAMHAMHYECKHX U
(u3nUeCKuX BEIMYMH, PEACTaBIeHUE rpapruecKkoro MaTeprasia U BbIBO/I.

2. IlpemycMoTpeHO 5 TeM Juisi TPOBEACHHUS CEMHHAPCKUX 3aHITHH IO TEOPETHUECKUM
BONPOCAM HM3Yy4aeMOW JUCHUIUIMHBI. KOIMYeCcTBO CEMHHApPCKHUX 3aHATHM MO KaXIoi
TeMe ompenensercs e€ CI0KHOCTbI0O U O00bEMOM TEOPETHYECKOro Marepuana.
OneHuBaeTcsi aKTUBHOCTh Y4acTUsl CTYAEHTAa B OOCYXJEHHM U CTENEHb MOHUMAaHUS U
YCBOEHHSI 00CYK/1aeMOT0 MaTepuana.

3. TlpenycmoTtpena 1 KoHTposbHas paboTa, OICHHBAeMas IMperojaBaTelieM IIo
MIPOU3BOJIHOM OaJJIbHOM HIKae.

['maBHBIME pe3yabTaTaMHM OICHKH OOYYEHHS CTYJACHTa B Y4EOHOM CEeMecTpe SIBIIICTCS
MOJIydeHHe 3a4éra 3a MPAKTHYECKYI0 YacTh W3y4aeMOW JUCIUIUIMHBI B COOTBETCTBHH C
KpUTepusMu 1-3 ¢ MOCIEeNYIONUM JIOMYCKOM K clladue dK3aMeHa. DK3aMeH MPOBOJAUTCS BO BpeMs
ceccuu B (popMe YCTHOTO cOoOEcelOBaHMS IO AK3aMEHAIMOHHBIM OMJIETaM, COCTOSIIHM U3 3
BorpocoB. [Ipy HEOOXOAMMOCTH 5K3aMEHATOP MOJKET 3aJlaTh JOTOJHUTEIBHBIC BOIPOCHI,
OTBETHI Ha KOTOPBIC TaKXKe OyIyT YUUTBHIBATHCSA IS TOJIYYCHHS] UTOTOBOM 3K3aMEHAITMOHHOW
OIIEHKH, COOTBETCTBYIOIIECH CICTYIOIINM KPUTEPHUSIM:

[Toxazarenu Kpurepun

OTBETHI 11O BOIIpoCaM ouera COACPpKaHNEC OTBETA COOTBECTCTBYCT IMOCTABJICHHOMY BOIIPOCY,
PACKPBIBAOTCA HauOoJjee 3HaUNMEBIE (I)aKTBI, HAay4YHBIC
ITOJIOKCHHUA, CO6J'IIOI[3€TC$[ JIOTHYECKas MOCJI€A0BaTCIbHOCTh
B W3JI0OKCHUHU MaTCpHrajia

OTBeTH Ha JOITIOJIHUTCJIbHBIC COACpKaHNEC OTBETA COOTBECTCTBYCT IMOCTABJICHHOMY BOIIPOCY,
BOIIPOCHI PACKPBIBAOTCA HauOoJjee 3HaYNMEBIE (I)aKTBI, HAay4YHBIC
ITOJIOKCHUA, CO6J'IIOI[aeTC$I JJOTHYCCKas 1IoCjaca0BaTCIbHOCTb
B M3JI0OKCHUUW MaTCpHuaia

OneHka «OTJIHYHOY .

chopMUpOBaHHBIE W CHCTEMATU3MPOBAHHBIC 3HAHUSA IIpeaAMeTa, CcPOopMUpPOBaHHBIC
YMEHHSI U HaBBIKM MPUMEHEHHs] METOJIOB U IMOAXOJ0B M3y4aeMOMl MUCIMILTUHBI MPU PEIICHUU
y4eOHBIX U MPAKTUYECKHX 3a7au.

Onenka «xopomoy:

B 1IeJIOM, c(hOPMHUPOBAHHBIE, HO COJEpIKAIINe OTIEIbHBbIE MPOOENbl 3HAHUS MpPEaMeTa,
YMEHHE MPUMEHSATh METOJbl M MOAXOJbl M3y4aeMOU AUCHHUIUIMHBI NPU PEIICHUU Y4eOHBIX U
MPAKTUYECKHUX 3a7a4 ¢ MUHUMAJIbHBIM KOJMYECTBOM OLIMOOK HEMPHUHIMIIUATIBLHOTO XapakTepa,
HaJIM4YMe HAaBBIKOB MPUMEHEHHUS METOJIOB U MOJXOJ0B M3y4aeMOW JUCUMUIUIMHBI MPU PEIIeHUN
y4eOHBIX U MPAKTUIECKHX 3a7au.

Ouemca «YAOBJIETBOPHUTEJIbHO» !




HCCUCTCMATU3HUPOBAHHBIC 3HAHUWA IMPEAMCTA, YaCTUYHO C(i)OpMI/IpOBaHHBIe YMCHHUA U

HaBbIKWM NMPHUMCHCHUA MCTOJOB U IOAXOJ0B H3yqaeM0p”1 JUCHUIUIMHBL TIPpHU PCIICHUN y‘-Ie6HLIX
3aja4.

OHeHKa «HEYAOBJIECTBOPUTEC/IbHO»:

(dparMeHTapHOE 3HAHWE NPEeIMETa, OTCYTCTBHE YMCHHA W HABBIKOB TPUMCHCHUS
METO/IOB U IOIX0/I0B N3y4aeMO# TUCIIUTIIMHBI IPU PEIICHUHU YIeOHBIX 3a/ad.

IPUMEPHBIN CITUCOK BOITPOCOB K DK3AMEHY:

1. OcHoBHble nos0)keHus Teopun BepHepa. O01mas xapakTepucTUKa KOMITJIEKCHBIX COETUHEHUI.

2. SIBnenne ocmoca. OcMoTHYecKOe aBiieHue. 3akoH Bant-T'odda.

3. OOm1ast XapaKTepUCTHKA HIEMEHTOB MOATPYIIIBI MBIITbsIKA. COeAMHEHUS AIEMEHTOB IO PYIIITHI
MBIIIBSIKA C KUCIOPOIOM. MX ruapartsl.

4. BniusHue TemMnepaTypbl Ha CKOPOCTh XUMUYECKON peakinu. Y paBHeHHEe AppeHuyca. DHepTus
aKTHBALUU.

5. [IpousBeneHne pacTBOPUMOCTH. Y CIIOBHS 00pa30BaHUS U PACTBOPEHHUS OCAIKOB.

6. OCHOBBI XMIMUY MHEPTHBIX M OJIATOPOHBIX Ta30B. [ aloreHn1bl KCeHOHA: TIOJTyYeHHe, CBOMCTBA,
obnactu npuMeHeHus.. OKCUIbI U KUCIOThI KCEHOHA.

7. Metoa MO, ucxoansie noJjioxeHus. CBSI3bIBAIOIINAE U PA3PHIXIISAIONINE MOJIEKYIISIPHBIE
opOuTanu. MonekyIsipHbIe HOHBI BOJIOPOA M MPOCTHIE MOJIEKYJIBI ¢ mo3unuii Mmetoaa MO.

8. IlepBoe Hayano TepMOAUHAMUKHU. BHYTPEHHSISI SHEPTUS U €€ COCTABJISAIONINE. DHTAIBITHUA.
TennoBoii 3 pexT npu n306apHOM ¥ H30XOPHOM IpOIlECccax.

9. Ilepokcun Bogopoaa. usznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. [IepOKCOKHUCIIOTHI.
10. [IpuHiun HeonpeneaeHHOCTH [ eii3eHOepra, COOTHOIICHHE HEOTIPEICIEHHOCTEH.
11. 3akon Mo3nu. CoBpeMEeHHbIE MPEJICTABICHUS O IEPUOTUYHOCTH. [loHATHE KAMTHOCUMMETPUH.

12. Kucnopoa. OcobeHHOCTH CTpOCHHsI aToMa U MOJIeKYJIbl. [lomyuenue, pusndeckue u
XUMHUYEcKue cBoicTBa. O30H, cTpoeHHre MOoJIeKyJIbl. CiocoObI MMOJTyueHusi, CBOMCTBA U IPUMEHEHUE.
[lepokcuipl, cynepoKcuabl (HaIIEpEeKUCH), O30HUIbI.

13. VpaBuenue llpeaunrepa. @uznyeckuii cMbICI BOJTHOBON GyHKINU. Pe3ynbTaTel perenus
ypaBHeHus Llpeaunrepa 1yist 0IHOMEPHOTO NOTEHIHUAIBHOTO SALIUKA.

14. Tepmoxumust: TeroBoi 3pdekr, KanopuMeTpus, CBsI3b C TEPMOJIUHAMUKOI.
15. Tnokcua azota. Ilomyuenue u cBoiictBa. A3oTHas kuciota. [lomydenue u cBoiicTaa.

16. KoBaneHTHast CBSA3b € MO3UIUI METO/]a BaJICHTHBIX CBSA3€H (KpHUBbIE MOTEHIMATLHON SHEPTUU
MoJiekyi, oopazoBanue Hz no I'elitiepy u JIoHa0HY, BaJIeHTHOCTB ).

17. 3axon pelicTBus Macc. MOJIEKYISIpHOCTh U MOPSA0K PEAKLIUU.
18. KucnoTsl cepsl (TUIIBI, CTPYKTYPBI, OCHOBHBIE CBOMCTBA).

19. Ipupora XUMUYECKOW CBSI3H B KOMIUIEKCHBIX COSTMHEHUSIX (METOI MOJICKYIISIPHBIX
opburaneit)

20. Bxnag [le6epeiinepa, ne llankyprya, Hetonenaca u Meiiepa B pa3BuTHE Uaeil IEpUOIUUYHOCTH
CBOMCTB DJIEMEHTOB.



21. Kucnopoansle coeuHeHus OpoMa U 1o/1a (OKCH/IbI U KUCIIOTHI, UX MOJy4eHUE, CBOWCTBA U
IIPUMEHEHHUE).

22. Metoa BaJIeHTHBIX cBsi3el (McxomubIe monoxkenus). O6pazoBanue HoO, NH3z u mpyrux
MOJICKYIT

23. PactBopsl. Tumsr pactBopoB. PacTBops! nieansHbie U peanbHble. CIIOCOOBI BRIPaKEHHS
KOHUEHTPALMI paCTBOPOB.

24. Peakiuu pucoeIMHEHUS K cepHOU kucioTe. [TnpocepHas KucioTa, mupocyab(aTsl.
[Tepokcoaucepnas (HaacepHas) KUCIOTa, €€ COJIU, UX CBOMCTBA.

25. TlpuHIUIIBL KITACCU(PUKANN KOMIUICKCHBIX COeTMHEHUN. M30Mepust KOMIUIEKCHBIX
coequHeHnil. HomeHknaTypa KOMIIJIEKCHBIX COECIMHEHU .

26. DreKkTpoNuTHIeCKas Aucconuanys Boabl. loHHOE mpoun3BeaeHue Bo bl Boaopoauebrii
nokaszareins. bygepHble pacTBOpBL

27. VI3MeHeHue MpoYHOCTH, BOCCTAHOBUTEIHHBIX CBOWCTB M KUCIOTHOCTH TaJIOT€HOBOAOPOIOB.

28. 3axon I'ecca. CnenctBus u3 3akoHa ['ecca. DHTanbnust 00pa30BaHus, SHTAIBINS CTOPAHUS,
TEII0BOM APPEKT peaKIuHu.

29. TIpyHIUT H302JIEKTPOHHOCTH: COJIEp)KaHNE, 3HAUCHHE JUTT XUMUH, TPAMEPEHI.

30. CoenmHeHUsT KPEMHHUS C BOJOPOJIOM: CTPOCHHE, CIIOCOOBI IMOTyIeHHS, CBOMCTBA. Pa3mmuus B
cBoiicTBax CHUJIaHOB U YIJIEBOJAOPOJIOB.

31. Metoa BasieHTHBIX cBsi3eii. KoHmenmus rudpuau3anuu. Buasl THOpuIn3amnum.
32. Teopun KUCIOT U OCHOBaHMMA. [I[pOTOHHAS TEOPHUS KHCIOT M OCHOBAHUM.

33. Kucnopoausie coenunenns azora (1) u (I1). CiocoObl mosryueHus, XMMHYCCKHE CBOMCTBA U
MpUMEHEHHE.

34. XuMmudeckas CBsI3b B KOMIUICKCHBIX COCAMHCHUAX: ITOHATHUEC O TCOPUH KPUCTATIIMIECKOT'O
I10JI4.

35. Karanuz. 'omoreHHsI# 1 rereporeHHbIi katanu3. OO0Iue NpUuYuHbl YCKOPEHUS PEaKIIUi
KaTajau3aTopaMu.

36. dTOpHUCTHII BOAOPOI, IOJIydeHUE U cBoMcTBa. DTopHabl. DTOPUCTOBOIOPOIHAS KHCIIOTA.

37. Ilonatue 00 MOHHOM THUIIE CBSA3H. DHEPrusi HOHHON peuieTku. HeHarpaBieHHOCTh U
HEHACBIIAEMOCTh HOHHOH CBSI3H.

38. IIpomecc pactBopeHus BemiecTB. M3oToHnYeckuid KodhpuimeHT.

39. Oxkcup yraepona (Il). Crpoenune monekynsl (Metoa MO), cBoiictBa. KoopanHanmoHHbie
COCIIMHEHUs OKcua yriepoaa. DocreH, ero CTpoeHue, MoJiydeHue, CBOMCTRA.

40. Pesynbratsl pemenus ypaBHenus lpenunrepa ans atoma Bogopoaa. KBanToBblie uncia
3JIEKTPOHA B aTOME BOJOPOJa.

41. Teopuu KUCIOT U OCHOBAHUIA. DJIEKTPOHHAs TEOpUs KUCIOT U ocHOBaHUi JIbrouca.

42. A30TUCTBII aHTHIpU. A30THCTasl KUCIIOTA: TOTydeHue, (pu3nyeckre 1 XMMUYECKUe CBOMCTBA.
Hutputsr.

43. Cnabsble >nexTponutbl. KOHCTaHTa U cTeneHb Auccoluaiuu. 3akoH pa3seaenust OcTBanbia.

44, aHepPCTI/I‘-ICCKI/IC XapaKTCPpUCTUKHU aTOMOB: SHCPIUsd U MOTCHIMAI HOHU3alluH, CPOACTBO K
QJICKTPOHY, UX 3HAYCHUC B XUMUHU.

45. bpowm. ITonydenue u cBoiictBa 6poma. CoeuHeHUs: OpoMa ¢ MeTaJulaMU M HEMeTaJlIaMH.



46. KoHCTaHTa XMMHYECKOTO paBHOBecHs. CBsI3b KOHCTAHTBI C DHTAJBITUEH, CTIOCO0 OTpeIeNieH s
TEIUIOBOTO d(PPeKTa peakuy U3 KHHETHYECKUX JTaHHBIX.

47. KomtoniHble pacTBOPBI: BUABI, ClIOCOOBI MoNydeHus, cBoicTBa. Konyc Tunmans.

48. Yrnepox. Anokcun yriepoja u ero cBoiicta. CoetuHEHUS yriiepoa ¢ a30ToM u cepoi. [luan,
LUaHUbI, POIAHUCTOBOIOPO/IHASL KUCIIOTA U €€ COJIU.

49. MeTton MOJIeKyIISIpHBIX opOuTaneii. Micxoanabie nonoxenus. OOpa3oBaHue TBYXaTOMHBIX
Mmouekyin o merony MO JIKAO.

50. ITepBoie npeacraBnenus o crpoenun aroma (Tomcon, Pezepdopna). ATOMHBIE CHIEKTPHI.

51. B3zaumopeiicTBre XJ10pa ¢ BOJIOH | mejo9aMu. XJIOPHOBATUCTAs! KUCIOTA U €€ COJIU.
XOpHOBATasl KUCJIOTA U €€ COJIN.

52. Tleprouueckasi CUCTEMa JIEMEHTOB C TOYKHU 3PCHUS CTPOCHUS aTOMa. DJICKTPOHHBIC aHAJIOTH.
«Tunnyeckue) DJIEMEHTHI.

53. BiusiHue n3MeHEeHHS yCIIOBUH Ha XUMUYeckoe paBHoBecue. [Ipuniun Jle-11larenne
(mpumepsl).

54. bop, moy4yeHue u cBoiictBa. Kucmopoaasie coemnaeHust 60pa (KUCIOTHI, COJH, CIIOKHBIC
3¢upsl).

55. MHoroanexkTpoHHsie aToMbl. 3anpeT [laymu. [IpaBuno Xynaa. EMKOCTb 351€KTpOHHBIX
o0oJt0ueK

56. XXunkoe coctosiHue BemectBa. CTpyKTypa )KHIKOH BOIbl. DU3NYECKUE H XUMUYECKUE
CBOMCTBA BOJIbI. | MApAThl U KPUCTAIIOTUIAPATHI.

57. lnokcup a3oTa, MOJydeHUE U CBOMCTBA. A30THAs KHCJIOTA, TIOJy4eHUE U CBOMCTBA.

58. IlpuuuHbI NEPUOANYHOCTH U3MEHEHHUS CBOMCTB 31€MEHTOB. Pajinychl aTOMOB U HOHOB,
AJIEKTPOOTPHUIATENEHOCTD, 3aKOHOMEPHOCTH B U3MEHEHHUH UX BEJIMYMH.

59. CoBpeMeHHbBIEe KHCIIOTHO-OCHOBHBIE Teopuu: Teopus JKMKO, Teopus ¥Ycanosuya.
60. TuocynbdaT HaTpus, Nody4eHHE U cBoiicTBa. TuocepHas kucnota. [IonUTHOHOBBIE KUCIIOTHI.
61. I'uaponu3 coneii: MPUYKHBL, TUTMYHbIE cydau Tuapoian3a. CTerneHb U KOHCTaHTa THIPOJIn3a.

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

63. CepHUCTBII ra3: MoJiyyeHHe, CBOWCTBA U XapaKTepHble TUIIbI peakuuii. CepHUCTask KUCIIOTA,
Cynb(GUTHI U OUCYIb(UTHI.

64. Buasl MEXMOJIEKYIIPHOTO B3aUMOJICHCTBUS (OPHUEHTAIMOHHOE, HHYKIIHOHHOE,
nucnepcruonHoe). BogopoaHas cBs3b.

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

66. CepoBofopo: mosydeHue, Gpusnueckue U xuMmuieckue cBoiictBa. Cynbhuabl 1
ruzpocynbduasl. [lomucynbhuasl. MHOroOCEpHUCTBIE BOJOPOIbI.

67. Teopm{ CHJIBHBIX 3JICKTPOJIUTOB. HpI/I‘II/IHH HCMMOJYNHCHUA paCTBOPOB CHUJIBHBIX 3JICKTPOJINTOB
3daKOHaM XUMHUUYCCKOT'O PaBHOBCCHH. [ToHsTHe 00 aKTUBHOCTH U KOB(b(bHHHeHTe AKTUBHOCTH.

68. BoiHoBbIe cBOMCTBAa MUKPOOOBEKTOB. CooTHOLIEHKE e bpoitns.

69. I'mapasun. ['uapokcunaMuH. A30THCTOBOIOpOIHAS KucaoTa. A3upl. CriocoObl MOMTy4deHus,
XapaKTepHbIE CBOWCTBA.

70. CKOpOCTL XUMHUYCCKOTO IIponecca. 3aBHCHMOCTD CKOPOCTH PCAKIIMU OT KOHICHTpaIun
pearupyromux BCIICCTB. Kunernueckoe YPaBHCHUC CKOPOCTHU XHMHUYECKOM pCaKkuuun.



71. DddexTuBHBIN 3apsaa Aapa U pacuéT KOHCTAHTHI SKpaHUpoBaHus. [Ipumepsl.

72. A3ort. CBoiicTBa cB0OOIHOTO a30Ta. KuciaoTs! a3oTa.

73. CoBpeMEHHBIE TEOPUU KUCIIOT U OCHOBAHUIL: TEOPHUS COIbBOCHCTEM, IPOTOHHAS TEOPHSL.
74. DHTAaNBNIUHHBINA ¥ SHTPOIIMHHBIN (PAKTOPHI M HANIPABJICHUE XUMHUYECKHX ITPOIIECCOB.

75. CoenuHeHus KpeMHHUs ¢ TajgoreHamu. KpemaehTopucToBO10pOIHAS KHCIOTA, CUIIOKCAH,
CHJIMKOHBI.

76. DuTponus. 3MeHnenune sHTponuH B nporeccax. CtanaapTHeie SHTponuu. Bropoe Havano
TepMOAUHAMUKH. PU3NYECKUI CMBICII SHTPOIIHH.

77. OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOU CBSI3U: ITTMHA, HATIPABJICHHOCTh, TPOYHOCTb.
78. DK30THUYECKUE COCMHCHISI HEMETAJIOB: HEOPraHUJIeCKre OSH30J1bI, CHITUKOHBI.

79. Kurienue u 3amMep3aHne pacTBOpoB. 3akoH Payirs.

80. MeTtoj BaJIEHTHBIX CBSI3€H: KPAaTHOCTh XUMUYECKOU CcBsi3u. CUTMa- U TTH-CBSI3H.

81. ®ochuapl. Coemuuenus dpocdopa ¢ BogopooM. Comu pochonrus. docdopHoBaTHCTAS
kucinota. Ee conn.

82. TloHsaTre 00 3IIEeKTPOOTPHUIIATETFHOCTH. [losipr3anus CBSI3H, TUTIOJILHBI MOMEHT.
HOJ'I?IpHOCTI) cBs3u. KonmuecTBenHas OLCHKA MOJAPHOCTHU XUMHUYECKOU CBA3U (MCTO}I BAJICHTHBIX
CBsI3EH).

83. BimsiHue TemnepaTypsl Ha CKOpOCTh peakiun. [IpudmmkenHoe npasmio Bant-I'odda.
YpaBHeHue AppeHnyca. JHEpPrusi akTUBAIUH.

84. Cenen u Temryp. CBOMCTBa CBOOOIHBIX AJIEMEHTOB. BaxkHelne KuCIopogHbIe U BOJOPOTHBIC
COCTMHECHMS ceneHa U TeJutypa. CeIeHUIbI U TEJUTyPHU/IbI.

85. XuMuueckas CBs3b B KOMIUIEKCHBIX COCIMHECHUSX: TEOPHs KpucTaundeckoro moss, TITI.
86. KuneTtuka cl0oXHBIX peakiuil (mapajiesibHble, OCIe0BaTeIbHbIe, CONPSHKEHHBIE, LIETTHBIE).

87. ®ocdopubiit anruapua, ero ruapatanus. Oprodochopnas, mupodochopnas, mertadhochopHas
KHACJIOTHI U uX coyd. [lommeradocdaTsl.

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

90. BO,Z[OpOI[Z 0COOEHHOCTH CTPOCHHA aTOMaA U ITI0JIOKCHHUC B Hepnonnqecxoﬁ CHUCTEMC.
MOJ'IGKyJ'ISIpHLIfI n aTOMapHBIﬁ BOJOpPOI, CIIOCOOBI IMOJIY4YCHHUA. FI/II[pI/II[H MCTAJJIOB.

91. PesynbraThl pemienus ypasHenus Llpenunrepa mis atoma Bogopoaa. KsantoBeie umncia
AJIEKTPOHA B aTOME BOJOPO/IA.

92. Meroa Crnelitepa. Konctanra skpanupoBaHus: ciocod pacuera v MpUMeEpHI.

93. q)TOp, 0COOCHHOCTHU QJICKTPOHHOTO CTPOCHUA aTOMaA. Ddusznyueckue U XUMHUYECKHE CBOMCTBA
(l)Topa, peaKnus BeIICIAYMBAHNA CTCKIIA.

94. MeTton MO, HUCXOAHBIC MMOJTOXKCHU . CBHSBIBaIOH_[I/IC 1 PA3PBIXIIAIOIINC MOJICKYIIAPHBIC
Op6I/ITaJ'II/I. MOJICKYJIHPHBIC HOHBI BOAOPOAa U NPOCTBIC MOJICKYJIBI C MO3HUIIMI MeToAa MO.

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

96. XJ'IOp, 0COOEHHOCTHU QJICKTPOHHOT'O CTPOCHUS aTOMaA. du3znuecKkue U XUMHUYECKHE CBOMCTBA
XJIOpa, OKCUABI U KHUCJIOTHI XJIOpa.

97. IlepBoe Hauasio0 TepPMOAMHAMUKHI. BHYTpEHHS SHEPTUS U €€ COCTABIAIOINE. DHTABIIHS.
TennoBoit 3¢ dexT npu n306apHOM U U30XOPHOM IpoIeccax.



98. Ilepokcua Bogopoaa. duznyeckre 1 XUMHUECKUE CBOMCTBA, TpuMeHeHuE. [1epOKCOKUCIOTHI.
99. OcHoBHbIe MoJN0XKeHMs Teoprn Bepraepa. O01ast XapaKTepUCTUKA KOMIUIEKCHBIX COEINHEHHH.
100. sIBnenue ocmoca. OcMoTHUecKoe naBieHue. 3akoH Bant-T'odda.

101. OOmas xapakTeprCTUKA IIEMEHTOB HOATPYIIIBI MBIIbsKa. COeTMHEHNUS 3JIEMEHTOB
MOATPYIIIBI MBIIIBSKA C KUCIOPOAOM. VIX ruapathl.

102. Brnusinue TemrepaTypbl Ha CKOPOCTh XHMHUYECKON peakiuu. Y paBHEHUE AppeHuyca.
DHeprusi akTUBAIUH.

103. IIpousBenenue pacCTBOPUMOCTH. Y CIOBHSI 00Opa30BaHUS U PACTBOPEHHUS OCATKOB.

104. OcHOBBI XUMUHU HHEPTHBIX U OJIATOPOIHBIX ra30B. ['aoreHn bl KCEHOHA: MOTyYeHHE,
CBOICTBa, 001acTu npuMeHeHus. OKCUJIbI U KUCIOThI KCEHOHA.

105. Meton MO, ucxoaablie mostoskeHus. CBA3BIBAIONINE U PA3PHIXIISIONINE MOJICKYIISIPHBIE
op6uTanu. MonekymnsipHble HOHBI BOJOPO/JIa U MPOCThIE MOJIEKYIbI ¢ mo3unuii Meroga MO.

106. [TepBoe Ha4aIO TEPMOTUHAMUKH. BHYTPEHHSISI S3HEPTHS U €€ COCTABJISIONINE. DHTATBITHSL.
TemoBoit 3¢ ekt mpu n300apHOM U U30XOPHOM IPOIIECCaX.

107. Ilepokcu Bogopoaa. @u3mduecKre U XMMUIECKUE CBONCTBA, pUMeHeHne. [1epOKCOKUCIIOTHI.

PaspatoTumk:

3aB. kadeapoii, mpodeccop A. F0. Cadpponon

[Iporpamma cocraBieHa B cooTBercTBHUH ¢ TpeboBanusmu PI'OC BO u ¢ yderom
pexomeraanuii [IOOIT no Hanpasnenuro u npodutio noarotopku 04.03.01 — «Xumus».

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl 001el 1 HeOpraHM4eCKOH XUMUU

3aB. xadenpoit /A. 10. Cadponos/

Hacmoswas npoepaMM;,t{He Modicem  Oblmb  8OcnpouzeedeHa HU 6 Kakou Gopme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopuvl-pa3spabomyuxa npocpammol.
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