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|. LIEJIA 1 3AIAYM U CHUATIIAHDI:

Henab: oBnageHue CTyAEHTaMHU TEOPETUUYECKMMM OCHOBaMM OOLIEH XMMHM M HEOPraHUYECKOU
XMMUU HEMETAIJIOB, (POPMHPOBAHNE YMEHUN U HABBIKOB UX MPAKTHYECKOTO MPUMEHEHHS.

3agaumn:

a) O3HAKOMUTH CTy[[eHTOB XUMHUYCCKOTO q)aKy.HbTeTa C TeopeTI/ILIeCKI/IMI/I OCHOBaMHu 6a3OBI)IX
pa3I[eJIOB XHUMHH, OCHOBHBIMU SaKOHOMepHOCTﬂMI/I HpOTeKaHI/DI pa3JH/I‘-IHI)IX TUIIOB
XUMHUYCCKUX peaKHI/Iﬁ C y‘IaCTI/ICM HeopFaHI/ILIGCKI/IX B€IICCTB, OCHOBHBIMHU METOAAMH U
npueMamu paboThl B Ta0OPaTOPHSIX HEOPraHUYECKON XUMUH,

b) 3akpenuTh HEOOXOMMMBIH MOHATHIHBIA amapar, OCHOBHbIC 3aKOHBI U 3aKOHOMEPHOCTH,
OTIMCHIBAIONIUE PA3BUTUE TPEJCTABJICHUNA O CTPOCHUHM aTOMa M TEPUOJUYCCKON CHCTEME
3JIEMEHTOB, XI/IMH‘ICCKOﬁ CBs3U U KOMIIJIICKCHBIX COCIMHCHHUAX, OCHOBAX TepMOI[I/IHaMI/IKI/I nu
KHMHCTHUKU, SaKOHOMCpHOCTSIX HpOTCKaHI/Iﬂ XUMHUYCCKUX HpOHGCCOB B paCTBOPaX;

C) chopMupoBaTh YMEHHE MPOBOAUTH IKCIIEPUMEHTAIbHBIC PAabOTHI M0 TOTOBBIM METOIHKAM,
BBITIOJTHATh CTaHJAPTHBIC OINEpalii Ha COBPEMEHHOM OOOpPYIOBaHWH, HCIOIH3yeMOM B
HeOpFaHI/I'-IeCKOI\/'I XHUMHH, HpI/IMeHHTI) Ha HpaKTI/IKe HOJ'IyLIeHHBIe 3HAHUS HpI/I AHaAJIN3¢
HOJ'Iy‘-IeHHI)IX 3KCHepI/IMeHTaJ'IBHI)IX pe?)y.]'IBTaTOB U COCTABJICHUU OTYCTOB B 3aHaHHOI\/'I
(opwme;

d) nmare mpejacTaBiieHHE O POJIH M MECTE OOIIECH XMMHUU U HEOPraHUYECKON XUMHUH HEMETAJLJIOB
B CHCTEME HayK U B IPO(eCcCHOHAILHOM IS TEIIbHOCTH.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO:

VYueOnas aucuumiauHa «OO0mas xumus. XUMHUS HEMETaJUIOB» OTHOCHTCS K 0a30BbIM
JTMCIUIUTAHAM 00s13aTe1pbHO# yacTu mporpamMmsel (61.0.16).

2.2. CoBpeMeHHasi oOmiass W HEOpPraHWuyeckas 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 SIBJSICTCSI IEPBBIM BY30BCKUM XUMHUYECKUM KYPCOM.

2.3 IlepeueHb mnocienyrOUUX Y4eOHBIX TUCIHIUIAH, Ui KOTOPBIX HEOOXOJMMBI 3HAHUA,
YMEHHUSI U HaBbIKU, GOpMUpYyeMble JaHHON y4eOHON AUCHIUTIITHHOM:
«Anamutuueckas xumus» (51.0.18),
«Dusnueckas xumus. XuMmudeckas tepmoannamuka» (b1.0.24),
«Dusznyeckas Xumus. XuMuueckas kunetuka u kataaus» (51.0.25),
«[Iportecch! u anmapathl. XuMu4eckas Texnosiorus Hegru u raza» (61.0.27),
«I"'maporeoxumus» (b1.B.07),
a TaKXkKe /s BBIMOJHEHUS KBATUM(UKAIMOHHBIX paboT U (GopMHpoBaHUS MPO(HECCHOHATBHBIX
KOMIIETEHIINH.



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
Hanpasnenuio noocomosxu 04.03.01 «Xumusny, npoguis: xumus Heghmu u 2aza.

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 XUMUYECKHX
HKCTIEPUMEHTOB,
HaOJI0IEHUI 1 U3MEpEeHn

pe3yabTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U
PaCYETHO-TEOPETUIECKUX
paboT ¢ UCTIOIB30BAHUEM
TCOPECTHICCKHUX OCHOB
TpaAUIIUOHHBIX 1 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 OOBEKTHI
UCCIICIOBAHMUS, IPOBOIUTH
AKCTIEPUMEHTAIIbHBIC
HUCCIIEN0BAHMs 110 3aJaHHOU
MeToJuKe, paboTaTh Ha
arnmaparype, IpuMeHsIeMOU B
HEOPraHUYECKUX UCCIICTOBAHUSX.
Baanerb: HaBbIKAaMU TPUMEHEHUS
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,
HCCIIeIOBAaHUE 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
MMEIOIIMNXCS METOJIUK

3HaTh: IpaBHIa 1 HOPMBI
TEXHHUKH 0€3011aCHOCTH 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.
BuiiaseTn: HaBbIKaMU MPOBEICHHUS
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
IpaBuja MOJIb30BAHUS UMH JUIS
y4eOHBIX M HayUHBIX LEJIEH.
Ymersn: 0OpabaThiBaTh
pE3yIbTaThl ONBITOB U PACUETHHIX
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€i1 pabOTHI B YCTHOU 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

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 PE3yJIbTaTOB
CcOOCTBEHHBIX HAyYHBIX
M3BICKAaHUH B KOMITBIOTEPHBIX
ceTsX U nHPOPMAITMOHHOM
Hay4yHO-00pa3zoBaTeIbHOMU Cpee.




IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI

O0BbéM TUCHUILIMHBI cocTaBJseT 9 3aUeTHBIX eIUHNUI, 324 yaca, B TOM uncJe 1.75 3a4eTHBIX eIuHUI, 63 yaca Ha 3a4€éT U 3Kk3amen. U3
HHMX /4 yaca — npaKkTH4YecKasi NoAroToBKa.

®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
oOyuarouxcs U TpyA0EMKOCTh
(B yacax) @OpMBI TEKYILETO
KOHTPOJISI
e KonTakTHas Ta TperoaaBaTess UMHCS = CIIEBAEMOCTH,
Ne 1/ Paznien AMCIUIUINHBI/ TEMBI 3 OHTAKTHas pab0Ta NPENoAaBaTeIli ¢ 0Oy4aromMuMHuC s Y o ’
o T1/mt 2 4 opma
8 JlaGopatopHble U MpakTUYeCKue 9 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 10 g 1
[IpoBepka 0T4ETOB MO
2 CTPOEHHME ATOMA 1 14 10 - - 10 | JIP, mpakTuyeckue
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 XUMHNYECKOU CBA3U 1 14 10 - - 10 | JIP, mpakTuyeckue
3aJJaHusl, CEMUHAPBI
KOMIUJIEKCHBIE COEJVUHEHWA IIpoBepka 0TUETOB 110
5 1 8 4 3 1 10 | POECP
JIP, mpaktuyeckue




Buner yaeOHOM paboThI, BKIIOYAs CAMOCTOSITENILHYIO paboTy POopMBbI TEKYLIETO

= oOydaronmxcs U TPYA0EMKOCTh KOHTPOJIS
Ne /it Paznen 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 3 18 | JIP, mpakTtudeckue
3aJ]aHusl, CEMUHAPbI
10 3a4ér, sk3aMeH
HToro yacoB 72 108 74 7 59 3auer, 3K3aMeH

B paboueii npocpamme no oucyuniune npu blNOJIHEeHUU J1aOOPAMOPHBIX pabom npedyCMOmpeHa NPAKmudecKas no020maoeKa 8 8uoe 8biNOIHeHUs

OMOENbHBIX BUO08 Pabom, CEA3AHHBIX C DYOYuel NPohecCUOHANbHOU 0esimelbHOCbIO.



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

CamocrositenbHas paboTa 00yJaronxcst

y‘le6HO-MGTOI[I/I‘lCCKOC

" OuenouHoe
Cemectp| HasBanue pasznena, TeMbl B 4 At Cpoku Tpynoémk ! obecrieuenue
UA CAMOCTOSATCIRHON pa0OTRI BBINOJNHEHMA |0CTh (4ac.) CpEACTBO CaMOCTOSITEILHON paboThI
BBEJEHHUE B OBLIYIO U 3ajaun U ynpaxHeHHUs 110
1 HEOPI'AHMYECKYIO XUMHUIO | [loarotoBka K KOHTPOJIBHOW paboTe, COHTAGDD 1 KontponbHas obueii xumun : yueb. mocodue
pelieHue 3a1a4 mo TeMe P paborta / H. JL. Tinnka. - U3n. crep. -
M. : KnoPyc, 2011. - 240 c.
CTPOEHME ATOMA 3anauM U ynpakHeHHs o
[ToaroToBka K KOHTPOJILHOMW paboTe, CCHTSIODE 5 KontponbHas obueii xumun : yued. mocodue
pelleHue 3a/1a4 10 TeMe P pabota / H. JI. I'nunka. - 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 Heoprannyeckast Xumus :
AKTUBHOTO
«AmomHO-MONIeKyIapHOe YueHue, 2 yue0. juis cTyn. By3oB: B3 T./
yqacTus B pen. FO. 1. Tperpsikos. - M. :
CCMHUHape Axanemus. - (Briciuee
npoeccroHaIbHOE
obpazoBanue: EcrecTBeHHbIE
HAyKH).
Cremenb Merouueckue yka3aHust
[ToaroToBka Kk ceMuHapy 1o TemMe 4 AKTUBHOTO K MpakTuKymy «O0ras
«Cmpoenue amoma» y4acTus B XUMUSA. XUMUI
ceMHUHape HEMETAJJIOB»
IToaroroBka otuera o JIP Metoauueckue yKazaHus
«OnpeaeneHre SKBUBAJIEHTa MeTalia 1 IIpoBepka K npakTtukymy «Oomas
110 KOJIMYECTBY BBITECHEHHOTO OTYEeTa 10 XUMUSI. XUMHUS
BOJ0OpoJa» pabote. YO HEMETAJIJIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp| HasBanwue pasnena, TeMbI T —— Cpoxn | TpyI08MK OCI:;I;(:TIESG °6ecnequUHe
BBIIOJHEHUS |0CTh (4ac.) CaMOCTOSTEIbHON PabOTHI
CTPOEHUE ATOMA [Togroroska oryera no JIP Meroandeckue ykazaHus
«OrnpeneneHue MOJIIPHON 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, 10 y4acTHs B XUMUst. XUMHs
CEeMUHAape HEMETaJIOB»
KOMIIJIEKCHBIE [ToaroToBka k ceMuHapy Mo TemMe Crernelb Meronueckue yka3aHus
COEAMHEHUWA «Komnnexcuvle coeounenusn» 8 AKTUBHOTO K MpakTuKymy «O0rmas
HOAOPE yqacTus B XUMHS. XAMUS
CEMUHApe HEMETaJIOB»
IIpoBepka Meroanueckue ykazaHus
[ToaroroBka oT4yera mo Jab0paTOpHOM 5 oT4era mno K MMpakTuKymy «O0rmas
pabote «KoMIuIeKCHbIE 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 OCHOBAHUS 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 -y Cpoku | Tpynmoémk 1 obecreueHne
M CaMOCTOATCIIEHON pAbOTEI BBIIOJHEHUS |0CTh (4ac.) CpencTBO CaMOCTOSITENLHON PaboThI
OCHOBHBIE ITOHATHUA . IIpoBepka Meroanyeckue ykazaHus
XUMUYECKOI KUHETHKHY | [I0Ar0TOBKa 0T4eTa 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 mo JabOpaTOpHOM 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 1a60paTOpHOM IIposepxa K MpaKTHKyMy «O6mas
pabote «CKOpOCTh B3aUMOJACHCTBUS 2 OTgeTa HS(;O . Xarus
MAar"us ¢ COJISTHOM KHCIOTON» 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 suinitst. 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 camocrosiTenbHON paboTh
BBINOJIHEHHUSA |QCTh (qaC.)
HEOPI'’AHMYECKA n 5 IIpoBepka Meroanyeckue ykazaHus
OJITOTOBKA OTYETOB 110 JJa00PATOPHBIM
XUMM ST HEMETAJIJIOB - 61 rane 0 Tone «Hoopratny IfeCKaf; CeHTAOPb- 18 |otuerosmo 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 JAHHOM IMCIMIIJIMHBI (Yac)
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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.
3aKkOoH CcOXpaHEHUs 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. Cnektp artoma Bojopona. Ilmanerapnas wmonenb
Pesepdopna. Teopus crpoenust atoma H. bopa. Bxian 3eemana u 3ommepdenbaa B pa3BuTue
Teopuu bopa.

[Tonartue o kBaHTOBOUM MexaHHKe. /[BoWcTBEeHHasi MPpUpPOa MUKPOOOBEKTOB. COOTHOIIIEHNE
ne bpoiinsa. CooTHoleHHe HEONPEACTICHHOCTEH, MPUHIUI HEompeaeeHHocTn [ el3enoepra.
Vpasuenue lpenunrepa. BomHnoBas ¢yHkius, ee dusmdeckuit cMmpici. Perenue ypaBHEHUs
Hlpenunrepa A 0JHOMEPHOTO MOTEHIHAIBLHOTO SIIMKA. JIMCKPETHOCTh SHEPTUU 3JEKTPOHA.
[lonatTne o0 TpexXMepHOM TMOTEHIIMAIBHOM SIIIUKE. Pe3ynmbTaTbl pemieHus ypaBHEHHS
HIpenunrepa anas aToMa BOJOPOA.

[loHsiTHE O KBAaHTOBBIX YHMCIIAX JJIEKTPOHA B aToMe, CMHH. MHOT03JIeKTPOHHBIE aTOMBI.
[Ipunuun MuHuMyma sHepruu, npuHnun Ilaymu, mpaBuno XyHna (TIPHHITUI MaKCUMaIbHOM
MYJIbTUIUIETHOCTH ). EMKOCTD 3/IEKTPOHHBIX 0007104eK. DNEeKTPOHHbIE KOH(MUTYpallud aTOMOB B
UX OCHOBHBIX COCTOSIHUSIX.

1.3. IEPUOJIMYECKUI 3AKOH U ITEPMOJIMYECKASI CUCTEMA BJIEMEHTOB

[IpenpicTopust oTKpeITHS 3akoHa (Tabnuia JlaByasbe, Tpuaner JleOepeitHepa, cupaib ne
[[MankypTya, 3akoH okrTaB). Ponpr MennaeneeBa m Meiiepa B OTKPHITHM W Pa3BUTHH
MEePUOIUYECKOro 3akoHa. 3akoH Mo3nu. CoBpeMEHHOE COCTOSHHE IMEPUOJIMYECKOr0 3aKOHA.
[leproauueckasi cuctemMa ¢ TOYKU 3pEHUs CTPOCHUS aToMa (paJnyCchl aTOMOB M MOHOB, SHEPTHUs
W TOTeHLMAJd HMOHW3AlWM, KOHCTaHTAa JSKPAaHHUPOBAHUS, CPOJACTBO K  DJIEKTPOHY,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIEHUS W BaJIEHTHOCTh). OJIEKTPOHHBIE aAHAJIOTH.
[Tonsitue o kaitHocuMMeTpu. [lepcrieKTUBBI Pa3BUTHUS IEPUOAUYECKON CUCTEMBI.

1.4. PA3BBUTHME ITPEJICTABJIEHUI O XUMUYECKOI CBS3U

THuIbl XUMHYECKOU CBSA3U. DKCIEPUMEHTATBHBIC XapaKTEPUCTUKA XUMHYECKOHN CBSI3H (JITMHA
CBSI3W, HAIPaBJICHHOCTh CBS3M, DHEPrus cBs3u). KonwdecTBeHHas OIICHKA IMOJISPHOCTH CBSI3H.
JIMIIOJIbHBIA MOMEHT.

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

KoBanentnass cBs3b. llpupona koBanmeHTHON cBsizu. KBaHTOBOMEXaHWYECKHE METOMbI
ONMCaHUsl XUMHUYECKOM CBs3u. Meroj BajeHTHBIX cBsi3eld. BanentHocte B pamkax MBC.
JIOHOpHO-aKIENTOpHBIA ~ MeXaHW3M oOpa3oBaHHsl  KOBaJeHTHOW cBsizu. [lomspuzanus
KOBAQJICHTHOM CBs3U. HampaBieHHOCTh M HACBHIILIEHHOCTh KOBAJEHTHOM cBs3U. KoHuenuus
rubpuanzanun. KpaTHocTh CBsI3U, G- HW T-CBA3U. METOA MOJEKYISPHBIX OpOUTaiei.
Ces3pIBarolye, paspuIxXisdoNiie U HecBs3biBatomue opOutamu. [lopsmox cBsizu. CrpoeHue
MIPOCTENIINX ABYXaTOMHBIX (TOMOSIIEPHBIX U TeTeposAepHbIX) yacTul no merogy MO JIKAO.
N30snexrponHbie cuctemsl. [lapamaraeTusm.

MexMOJIEKYIIIpHOE B3aUMOICUCTBUE. BUABI MEXMOJIEKYIIPHOTO B3auMOAecTBHs. BaH-
Jiep-BaaibCOBBl CHJIBI: OPHUEHTAIMOHHBIN, WHAYKIIMOHHBIA ¥ TUCHEPCUOHHBINA 3(PQeKTsl.



Bonoponnas cBs3b. Paznumuus B (u3MuUeckux CBOWCTBaX BEIISCTB C Pa3IUYHBIM THUIIOM
XUMHYECKOM CBA3U.

1.5. KOMIUIEKCHBIE COEAMHEHUA

OOmiasi XapakTepUCTHKa KOMIUICKCHBIX coenuHeHuid. lleHTpanpHblii atom. Jluraumsl.
Koopaunammonnoe wuymcno. Bryrpennss cdepa. Buemnss chepa.  Kimaccuduranum
KOMIUIEKCHBIX coeauHeHui. HomeHKiarypa KOMIUIEKCHBIX cOoeauHEeHuH. Teopernueckoe u
MPUKJIAJHOE 3HAYECHHE KOMIUIEKCHBIX CcOeAuHEHU. M30Mepus KOMIUIEKCHBIX COEAUHEHHUIA.
Koopmunarmonnast Teopusi BepHepa kak repBasi yJjaqHas OMBITKA TEOPETUIECKOTO 00BICHEHUS
CTPOCHMSI KOMIUIEKCHBIX COCIMHEHMH. YcCIIeXu W orpaHudeHus teopun Beprnepa. Meron
BQJICHTHBIX CBSI3€H, TEOpUS KPUCTAUIMYECKOTO TMOJIs, TEOpUA IMOJS JIMIaHAOB M METOH
MOJIEKYJIIPHBIX ~ OpOUTaNel MPUMEHHUTETPHO K XHMHYECKOM CBSI3M B  KOMIUIEKCHBIX
COCIMHECHUSIX.

1.6. OCHOBBI XMUMWYECKOW TEPMOJUHAMMKH

[lonaTne 0 XMMHUYECKOM TepMOoauHaMUKe. TepmoanHamuueckue cucteMbl. @OyHKIUH
cocrossHus. lloHsatue o BHyrpeHHen oHepruu. llepBoe Havanmo tepmoauHamuku. Termuiora,
paboTa M M3MEHEHHE HHEPruM NpH XUMHUYECKOM peakiuu. DHTaIbIUs, €€ H3MEHEHUE B
XuMH4YecKkoM mporecce. 3akoH JlaByaswe-Jlamnaca. 3akon I'ecca, ero mpakTU4eCcKoe 3HaA4YEHUE.
OHTanbnus 00pa3zoBaHUsA. DHTANBINS CTOpPaHUs. DHTaNbNUs peakuuu. [loHsTHE O CTaHAAPTHOM
cocrosiHuM. CTaHAapTHAs SHTANbMIM. 3aBUCUMOCTb SHTAIBIIMK OT TeMIiieparypbl. V3meHnenue
SHTANBNUU MpH (a30BbIX nepexonax. CTaHAapTHOE M3MEHEHHE SHTAIbINMU NMPU XUMHYECKUX
peakuusx. Bropoe nauano tepmonnHamuku. I[lonsitue 06 sHTpomuu. DHTpONUs Kak (YHKIUS
cocTosiHMs. KBaHTOBOMEXaHWYecKass MPUPOAA DHTPONMUHU. 3aBUCUMOCTb JSHTPOIHUHA  OT
Temreparypbl. M3menenue nsHTponuu mnpu (azoBbiX mepexonax. CTaHmapTHas OSHTPOIHUS.
CranmapTHOE HM3MEHEHHE DSHTPONHMH TPU XUMHUYECKHUX peakmusax. [loHsTHe o cBOOOIHOMN
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 XUMHUYECKOUW KUHETUKHA

HctunHble M kaxymuecs: paBHoBecusa. CKOPOCTh XMMHMUYECKOW peakuuu. KnHernueckuii
BBIBOJ| 3aKOHA JEUCTBUA Macc. MOJIEKyJIIpHOCTh M NOPSAAOK peakuuid. CIIOKHBIE PEaKLUA —
IapajulelIbHbIC, IOCIEAO0BATEIbHBIE, CONPSDKEHHBbIC, LenHble. KuHeTHYeckne KpuBble IS
UCXOJHBIX BELIECTB M INPOAYKTOB pPEaKkUMM. BimsHue Temneparypel Ha CKOPOCTb PEaKIHH.
[Tpubnuxennoe mnpasuno Baut-T'odda. YpaBHenue Appenuyca. DHeprus akTHBalUU, €€
¢u3nyecKkuil CMbICI, METO/bI OIIPEAEICHHs U3 ONBITHBIX JaHHbIX. [IOHATHE O TEOpHH aKTHBHBIX
COyJlapeHUil 1 aKTUBHOM (TIEPEX0ITHOM) KOMILIEKCE.

Xumuueckoe  paBHoBecue. OOpaTMMOCTb  XUMHUYECKUX mporeccoB. KoHcranTa
XMMHMUYECKOTO DPABHOBECUS. 3aBUCHUMOCTb IIOJIOKEHUS DPAaBHOBECUS OT TEMIIEpaTyphl,
KOHIIEHTpaluuu U JaByieHus. CBsA3b KOHCTaHTbl XMMHYECKOTO paBHOBecHs ¢ 3Heprueil I'm60ca.
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
npsMoit u oOpaTHOl peakiuil. Mexannsm karanuza. CeneKTUBHOCTh KaTaiau3a. VHruOGUTOpHI.
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 KHUIKHEC (BOI[HBIC n
HCBO,[[HLIC). Cnoco0Obl BBIPpAXKCHUSA KOHICHTpPALNU. TepMO,Z[I/IHaMI/IKa N KHUHCTHUKa IIponecca
PacTBOPCHUH. HpeanpHble U PCAIBHBIC PACTBOPHI.



PacTBOpBl HesnekTponuTOB. JlaBieHHE HACBHIIIEHHOTO Ilapa OWHApHBIX PACTBOPOB.
Kunenne n otBepaeBanue pacTBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akoH Bant-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
cNa0bIX AIEKTPOIUTOB. DAKTOPHI, BIUSAIOUINE HA CTENEHb SJIEKTPOJUTUYECKON JUCCOLMAIHH.
3akoH pa3seneHust OctBanbaa. Kaxymascs crenenb qucconuanuu. [lonsTue 06 akTUBHOCTH U
Kod(duureHTe akTUBHOCTH. Boja kak BakHeHmuii pactBoputenb. MOHHOE NpoW3BEICHUE
BoJbl. Bomopomueiii mokazartenb. [loHatme 00 wHAMKaropax. bydepHbIE  CHCTEMBI.
[IpousBeneHne pacTBOPUMOCTH. YCIOBUS 0Opa30BaHUS M PACTBOPEHUS IUIOXO PACTBOPUMBIX
coenuHeHu. I'maposms coseil. Teopum KHUCIOT M OCHOBAaHMW: DAaHHUE TEOPHUH, TEOPUS
AppeHuyca, NMpPOTOHHAsA, JJIEKTPOHHAsl, TEOPHUS COJIbBO-CUCTEM, TEOpPHsS YCaHOBHYA, TEOpUs
KMKO. DOnekrpoxuMuyeckue CBOMCTBa pacTBOpPoB. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
CBOICTBa U peakUuu. DIEKTPOHbIE MOTEHINAIBI. P HanpsKeHU U ero TepMOAMHAMUYECKOE
obocHoBaHue. YpaBHeHue Hephcra. OKHCINTENbHO-BOCCTAHOBUTENbHBIE — MOTEHIIMAJIBL.
[ToHsiTHE O raTbBAaHMYECKOM 3JIeMEHTE. XUMHUUYECKHE UCTOYHHUKH ToKa. [Iporieccsl anekTpoin3a.

2. HEOPTAHUYECKASA XUMUSI HEMETAJIJIOB

BBEJIEHUE
MecTo HEOpPraHMYECKON XHMHUU B CHCTEME XMMHUYECKUX HayK. OCHOBHBIE 3TaIllbl
Pa3BUTHSI HEOPTAaHUYECKOW XUMUH. [IepCrIeKTUBBI Pa3BUTHS U KTOYKH POCTAY.

2.1. BOAOPO/. BOAA. IEPOKCHUIA BOAOPOJA

Bomopon - mepBeiii 35meMeHT mepuoAandeckor cucteMbl. OCOOEHHOCTH CTPOCHHS
atoMa Bojopoaa. M3oTombsl BoAopoda — MNPOTUM, IEUTEpHl, TpUTH. PacmnpocTpaHEHHOCTbH
BOJIOpPOJIa, (GOpPMBI €ro HaxoXXIeHHs B mpupoje. BaneHTHble cocTosiHMS Bojaopona. Pazmepsl
aTOMOB ¥ MOHOB. MOJICKYJIIpHBIN U aTOMapHBIA BOJOPO, (PU3NUECKUE M XUMHUECKHE CBOMCTBA.
JlaGopaTtopHble W TEXHUYECKHE CHOCOOBI MOydeHus Bojopoaa. I[IpumeHeHHe BoaOpOAA.
luppuapl Kak CcoeAMHEHHsS BOJOPOAA C MeTallaMd M HeMeTalulaMHu  (TajoreHH]IbI,
XaJbKOT€HH/Ibl, THUKTOTEHUABI U T.1.). PacTBopuMOcTs BoJoposia B MeTauiax. Pusnyeckue u
XUMUYECKUE CBOMCTBA ruipuaoB. [lonydeHnune u npuMeHeHue ruIpuIoB.

Bona kak BaxHeliee coenrHenue Bojgopoaa. Ponb Bonel B 6uocdepe u B reocdepe.
CrpoeHnue MoJeKylbl BOJbl. Accoluanus MOJEKYJ BOAbI 3a CYET BOJOPOAHBIX CBSI3EH.
AHOMasnbpHbIE CBOKCTBA BOJIbl. PU3HUECKHE U XMMUYECKUE CBOMCTBA BOJbL. Kpucramnoruaparst.
Tspxenasd Boja, €e CBOMCTBA.

[Tepokcun Bogopoaa. CTpoeHHe U yCTOMUMBOCTh MOJIEKY/bl. CIocOObI TOMYyYeHUS U
MPUMEHEHHE  Mepokcuaa  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/Q

[Tonoxenune kuciaopoga B mnepuoguueckoi cucreme. CTpoeHHE aTOMHOIO f1pa u
JNIEKTPOHHONH 000JI0UKM aToMa Kucinopoaa. PacmpocrpaneHHocTh Kuciopoja. CrpoeHue
MoJieKysbl. [lapamarHeTusm MoJieKysisipHoro kuciopoaa. dusnyeckue U XMMHYECKHE CBOMCTBA
MOJIEKYJISIpHOTO KHchopoaa. IlomydeHue kuciaopoia B J1aOOpaTOpuM U B MPOMBIIUIEHHOCTH.
Kunkuii kucnopoa. [Ipumenenue kucinopoaa. Baxuelme KUCI0OpOAHbIE COSTUHEHHS - OKCH/IBI
METAJUIOB M HEMETaJNIOB, TMAPOKCUAbI. DHU3NUecKre U XUMHUYECKUe CBOMCTBA OKCHJIOB. Poib
KACIOpOJa  Kak  C€aMOro  PacHpOCTPAHEHHOTO  3JIeMEHTa B OMOJIOTMYECKHX U
MUHepanooOpasyromux mnpoueccax Ha 3emie. [lepokcuasl U cynepokcusl (HAAMEPEKUCH), X
nosydenue u cpoifctsa. Ctpoenme moHoB O2* u Oz ¢ mosuumii Meroga MO. O3oH, ero
MOJIydeHHEe, CBOWCTBA, IPHUMEHEHHE [UIi O30HUPOBAHHS BOJBI M BO3/yXa, B KauecTBe



okucnutTenss B cuHte3e. O30HUABL, HMX TMOJydyeHUe, CBoOMcCTBa. lIpuMeHeHUE O030HUIIOB,
MEPOKCUJIOB U CYNEPOKCUI0B. OKCUT€HUIIbHBIE KOMIIICKCHI.

2.3. TAJIOT'EHBI

[lonoxxenne  rajoreHoB B nepuoauyeckol  cucreme.  CTpo€HHME  aTOMOB.
PacnipoctpaneHHOCTh, BakHeHIIMe MHHeEpasbl. Pa3Mepbl aToOMOB, XapaKTEpHBIC BAaJICHTHbBIC
cocTOsiHUS. VI3MeHeHue 5SIeKTpOOTPULIATEIbHOCTY M XUMHUYECKOW aKTUBHOCTH B DSy
rajgoreHoB. CTpoeHHE MOJICKYJ raJloreHOB. MexxMoeKyspHbie B3aumoaeictBus B psjay F-Cl-
Br-1 u arperatHoe cocTosiHie TajJoreHoB. XUMHUYECKHE CBOICTBA I'aJIOT€HOB, B3aUMOJECUCTBUE C
MetailaMu U HeMmetaiiamu. CoseoOpas3Hble TaloreHujibl. MeXraloreHHble COEeIMHEHUS.
[lopsimok BBITECHEHHsI TaJOTEHOB U3 pAcTBOPOB WX TajoreHujoB. JlabGopatopHble u
IIPOMBIIIIJIEHHBIE CLIOCOOBI OJYYEHHS TaJIOTEHOB (XMMHUYECKUE U AIEKTPOXUMUYECKHE METOIbI).
TokcnuHoCTh rajoreHoB. IIpumeHeHme ranoreHoB. [‘aJOreHOBOIOPOABI, HX IOJY4YEHUE,
¢uznueckne U XMMUYECKHe CBOWCTBA. VI3MeHEeHHE CUJIbl TaJOre€HBOJOPOAHBIX KHCIOT B DSy
HF-HCI-HBr-HI. Consnas kuciota Kak OJHA M3 BAKHEWIIMX MHUHEPAIBHBIX KHCIOT, €€
CBOMCTBa, IoOJIyueHUE M mpuMeHeHue. [lnaBukoBas KucCiI0Ta, OCOOEHHOCTH €€ CTPOEHU,
npuMeHeHne. Kuciaopoaasle coeJMHEHNUS TajJOreHOB - OKCUABI U TAJIOT€HCOAECPKALUE KUCIIOTHI.
N3meHeHne yCTOWYMBOCTH KHUCJIOPOAHBIX coeAuHeHud ranoreHoB B psany Cl-Br-1. Peakuun
B3aMMOJICICTBHS TAJOT€HOB C BOJOM. XJIODHOBATHUCTAsl KHCIIOTA, €€ COJIM - TUIOXJIOPHUTHI.
XnopHast u3BeCTb. XJIOPUCTAs!, XJIOPHOBATAsA, XJIOPHASI KUCIOTHI U UX COJIU — XJIOPUTBI, XJIOPATHI,
nepxioparbl. CrocoObl  momydeHus. CTpoeHME U CBOWCTBA, NPUMEHEHHWE BAKHEHIIMX
KHCIIOPOJICOAEPKAMX KUCIOT Xjopa M uX cojed. ConocTaBileHUE CHIIbl KUCIOT H
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB B Py KHCIOPOJICOAEpN ANUX KHUCIOT. OKCHIbI
xiopa Cl,0, ClO2 u Cl207, ux ycTOWYHUBOCTh U OKHCIUTEIHHO-BOCCTAHOBUTEIIbHAS AKTHBHOCTD.
Kucnopoacoaepxamue KUCIOTHI OpoMa, MOJAa M HMX COJIM, COCTaB, IOJIydEeHHE, CBOWCTBA.
Okcunpl OpoMa u woma. HeycTOWYMBOCTH KHUCITOPOIHBIX KHCIOT W OKCHIOB Opoma.
AMdoTEepHOCTH HOTHOBATUCTON KUCIOTHL. [1oydeHne u CBOMCTBA HOIHBIX KUCIIOT U UX COJICH.

2.4. IIOAT'PYIIIIA CEPBI
OO01as xapakTepuCTHKa JIEMEHTOB MOArPYHIbl cepbl. [lonokenue B nepuoandeckon
CHUCTEME, CTPOCHHE aTOMOB, pacCHpPOCTPAaHEHHOCTb, (OPMBI HAXOXKIACHHUS B MPHUPOJIE.
XapakTepHble BaJIeHTHbIE cocTosiHus. Du3nueckue cBoiicTBa cBoO0AHOI cephl. Ee amnoTponHbie
U nonuMopQHble MOAU(PHUKAIMU. XUMHUECKHe cBoicTBa cepbl. COeTUHEHHUS C METaUIaMH U
Hemetaiamu. [lonydenue, ctpoeHue u cBoiictBa cepoBogopoa. Cynbhuabl, TuapOCyIbG b,
nonucynbhuasl. MHOTOCEepHUCTBIE BOJOpOAHbIE coenuHeHus. Cynab(uapl METauIoB Kak
BaXKHEHIIee MUHEpalbHOE chipbe. lMcnonp3oBaHue Cynb(QuUIOB METAIOB B TEXHHKE.
Kucnopoansie coenunenusi cepbl. CrocoObl MOTy4YeHHs, CTPOCHHE M CBOMCTBA OKCHJA CEpbl
(IV). Cepuucras KuCIOTa, €€ CTPOCHHE, CIIOCOObI MOJYyYCHHs, OKHCIUTEIbHbIC W
BOCCTaHOBUTEJbHBIE CBOICTBAa. CynbpUThl M OUCYIB(UTHI, UX YCTOMYUBOCTH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHIA THOHUI, THOCEPHUCTAS U MOJTUTUOHOBBIE KUCIOTHI U
X coiu (CTpoeHHe, MojiydeHue, cBoictBa). CepHOBaTUCTas KUCIOTA, THOCYIb(aT HATpHUS.
Kucnopoansie coenunenus cepbl (VI). CepHblil aHruapuj, €ro CTpoeHHE, (U3HMUECKUEe U
XMMHMUYECKHE CBOMICTBA, IOJy4yeHHE H3 cepHUCTOro rasa. CepHas KHCJIOTa, €€ CTPOCHHE,
¢busznueckue u xumuueckue cBoiictBa. Oneym. Cynbdarel, Oucynbdarsl, TPUPOIHBIE
MPOU3BOJIHBIE CEPHOI KUCIOTHL. [InpocepHas kucnoTa, mupocynbdarel. XIOPUCTHIN CyabhypUI
U xaopcynbhoHoBas kucioTa. [lepokcoaucepHas KUciaoTa, IepoKCOAUCYIb(AThI, UX CBOMCTBA.
Cenen u Ttemtyp. CBoiicTBa CBOOOJHBIX 3JE€MEHTOB. BakHellime KHCIOPOIHbBIE 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 kucnotel. ConocraBieHne
CBOMCTB U CTPOCHMS BXKHEHIINX COEAMHEHUN CEepbl, CEJIEHA U TEJUTYpa.



2.5. A30T

Crpoenue aroma. PacmpocTpaHeHHOCTb W HaxoxieHue B mnpupone. CrpoeHue
Monekysbl azota (BC u MO). ®usnueckne M XMMHUYECKHE CBOWCTBA MOJIEKYJSPHOTO a30Ta.
JIaGopaTopHbIe B IPOMBIIIUIEHHBIE COCOOBI oTyueHust a3ora. [Ipumenenne cBoOOIHOTO a30Ta.
Crpoenne ammuaka. CBoiicTBa U IpUMEHEHHE aMMHaka. I uapatel ammuaka. Cojiu aMMOHMSL, UX
[OJIyueHUEe U CcBOMCTBAa. AmMmuakatel. HuTpuapl um amuapl Kak IPOM3BOJHBIE aMMHUAKa.
I'unpasun, coctaB u cBolicTBa. A30THCTOBOJIOpOIHAs KUcaoTa U ee cosn. CoennHeHus a3oTa ¢
rajjoreHamMu. KuciopoaHble coeIMHEHUs a30Ta. MHOrooOpasue KHUCIOPOIHBIX COCIUHCHUH:
OKCHJIBI PA3JIMYHOTO COCTaBa, KUCJIOpojcoAepx amme kuciotel. Oxcun azora (l): momyuenue,
¢du3MyuecKre U XMMHUYCSCKHE CBOMCTBA, CTPOCHHME MOJICKYJbl, npumenenue. Okcua azora (I1):
CTPOEHHE MOJIEKYJbl, (U3UYECKUEe U XUMHUYECKHE CBOMCTBA, JIaDOpaTOpHBIE CIIOCOOBI
nonyueHus. Jumokcmn aszora (okcua azota (IV)): crpoeHwe MouieKynbl, JuMepH3alus,
noyiyueHue, (U3NYeCKue M XMMUYECKHE CBOICTBA, B3aUMOJICHCTBUE C BOJIOM, MPUMEHEHHUE.
Azotucteiii anruapua (oxcup asota (l11)): crpoenne monexkynbl, pU3NYECKHE U XUMUYECKUE
CBOICTBa, MOJTy4YeHUE. A30TUCTasl KMCIOTa: OJy4eHHe, CTPOEHHE, CcBOMCTBA. OKUCIUTENbHOE U
BOCCTAaHOBHUTEIIBHOE JCUCTBUE A30TUCTOM KHUCIOTHI. HUTpHUTHI, MX IOJIy4eHHME U CBOMCTBA.
AzoTHBIM aHruapup (oxcupa azota (V)): monydyeHue, (GpuU3MUEeCKHMEe M XUMHUYECKHE CBOWCTBA,
CTpOEHHE MOJEKYyIbl. A30THas KUCJIOTa: CTPOEHHME, B3aUMOJEHCTBHE C MeTalylaMH H
HEMeTallJlaMH, TOoJIydeHue B Jaboparopuu, npumeHeHue. Hurtpartbl, mosyueHue M CBOMWCTBA.
A3OTHBIE yIOOpEHHS.

2.6. DOCDOP U ITOAT'PYIIITA MBIIIIBAKA

Crtpoenune aroma. PacmpocTpaneHHOCTh B mpupojze, Gopmbel HaxoxaeHus ¢ocdopa
(bochoputsl, amatutel). BaneHTHble cocTosiHUA. AJoTpornHble Moaudukanuu  docdopa.
Crpoenne Oenoro u kpacHoro ¢ocdopa, uX (QPuU3NUECKHe W XUMHUYECKHE CBOMCTBA.
B3aumonetictBue docdopa ¢ Merautamu 1 HemeTaiamu. [lonydenue u nmpumenenue ¢gocdopa.
Iappuner docdhopa. Crnocobsr momyuenus ¢ocuna. Comu dochonus. CpaBHEHUE CBOWCTB
dbochuna wu ammmaka. Dochuasl MeTaIOB (TMOJydeHWE, CBOWcTBa). [ aloreHuabl U
okcuranoreHuasl ¢ocdopa. Heopranmdeckue mosmmepbl Ha ocHOBe ¢ocdopa. Kucmopomubie
coemuaeHust pochopa. Oxcua dochopa (l11): crpoeHre MoOIEKyabI, CBOHCTBA, CIIOCOOBI
nonydenus.  Docdopucras  KHCIOTA:  TOJIYYEHUE,  YCTOWYMBOCTh,  OKHCIHTEIBHO-
BOCCTaHOBHTEJIBHBIC M KUCIIOTHO-OCHOBHBIE cBOlCTBa. Docdurhl. DocdopHOBaTHCTAS KACIOTA:
CTpOCHHUE, ToJydeHue u cBoiictBa. ['mnodochurer. DocdopHoBaras kucinora, ee coan. Okcum
dochopa (V): cTpoeHne MOJIEKYIbI, TIOJIy4YeHUE, cBOWicTBa. [lomydeHne M B3aMMHBIC MTEPEXOIbI
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, MuHEpasbl. [lodyueHHe MHPOCTHIX BEHIECTB W3 MPUPOIHOTO CHIPHSL.
duznueckue M XMMHUYECKUE CBOWCTBA, NpUMEHEHHUE. BayieHTHbIe cocTosiHus. BakHeime
coequaeHUss Mblmbsika (1) w  (V): MBIIIBAKOBUCTBI W MBIMIBIKOBBIM  aHTHAPHUIBI,
MBIIIBbSIKOBUCTAs U MBIIIBSKOBAsE KUCIOTHI, apCEHUTHI U apceHaThl. [IposiBieHne am(poTepHBIX
CBOMCTB y COEIMHEHUHN MBbIIIbsAKA. XJOpUAbL, Cylnbuasl u THOocoiau Meimbska (1) u (V).
Oxcunst cyppMbl () u (V), cypbMsHUCTass W CypbMsiHasT KHUCJIOTBHI, AHTUMOHUTBHl U
aHTUMOHaThl. COCTOSIHIE COSAMHEHUI CYpPbMBI B BOJHBIX pACTBOpax. ['aloreHuibl 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, X MOJyYEHUE U CBOWcTBA. BogopoaHble coeTMHEHUs
MBIIIBSKA, CYpbMBl U BHUCMYTa: TOJy4€HHE, CBOMCTBA, CTPOCHUE, N3MEHEHHE YCTOHYMBOCTH B
psany As-Sb-Bi. ApceHujbl, aHTUMOHHJIbI, BUCMYTH/IbI: IOJIydeHHUE, CBOWCTBA. [IpuMeHeHHe
COEJIMHEHUH JIEMEHTOB MO PYIIIBI MBIIIbSIKA.



2.7. VI'JIEPOJ

Oco0OeHHOCTH CTpPOCHHUs aroma, CIOCOOHOCTH 00pa3oBbiBaTh cBsi3u C-C pa3iaudHOM
KpaTHOCTH. MHorooOpasue COeQUHEHUH yriepoja, ero BajeHTHble Qopmbl. Haxoxxnenue
yriepoja B npupoje. Kpucrammueckast cTpykTypa anmasa u rpadura. MickyccTBeHHBIE alIMa3bl.
KapOun. ®ymnepensl. [IpuMenenne anMazoB, rpaduTa, Caku. AKTHUBHPOBAHHBIA Yrojb Kak
MOTJIOTUTENh Ta30B, IapoB, PACTBOPCHHBIX BEIIECTB. XHMHYECKHE CBOWMCTBA YIiepoja.
CoenuHeHHs ¢ METaUIaMH U HeMeTaJulaMu. BaxkHeiime kapOuapl: cepsl (Cepoyriepon), a3oTa
(tman), kpemuusi (kapOopyHma), metaioB. [IpocTeie U KoMIUIEKCHBIE MaHuAbl. llumanamumbt
LIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METANIOB. POTaHCTOBOIOPOIHAS KUCIIOTA U ee conu. PonaH.
lanorenuapl  yriepojga - YETBHIPEXXJIOPUCTBHIM  yriiepon, (TOPIPOM3BOIHBIE —Yyriepoja.
Kucnopoansie coenunenus yriepoaa. Oxcua yriepona (11): ctpoenne Mosiekyinsl, HojydeHUe u
cBoiictBa. KoopauHalMOHHBbIE COEIMHEHHUs OKCUAA Yyriepoja - KapOOHWIJIBI MEPEeXOIHBIX
metaiuioB. ®Docren. Ilpumenenne okcuga yriaepona. JWoOkcua yriaepoda: MOIy4YEHHUE,
¢bu3nveckne U XMMHYECKUE CBOMCTBA, CTPOCHUE MOJIEKYINbI, TPUMEHEHHE. YTOJIbHAs KUCIOTA,
ee crpoeHue u cBoictBa. KapOonartbl, OukapOonatsl. KapbamunoBas kucnorta. Ilomyuenue,
CTpOEHHE U IPUMEHEHNE KapbaMua (MOUEBHHBI).

2.8. KPEMHUU

Crpoenne aTtoma, pacHpOCTPAHEHHOCTb. POJb KpEMHHS B MOCTPOEHUU 3EMHOM KOPHI.
OcHoBHble MuHepaibl. Kpucrammmueckas cTpykTypa Kpemuus. I[lomydenue, ¢usznueckue 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, cTpoeHHE, CBOWCTBA W NPUMEHEHUE CHJIAHOB. Paznuuusis B YCTOWYHMBOCTH
YIJI€BOJOPOJOB M cuiaaHoB. Kucmopomueie coeaunenus kpemuus. Oxcup kpemuus (I1):
MOJyYeHUE W CBOWCTBAa. JIMOKCHA KpeMHUSA: OCOOCHHOCTH KPHUCTAJUIMYECKOW CTPYKTYPHI,
nonuMopdHbIX Moaupukauuid. [IpupoaHbie pa3HOBUIHOCTH TUOKCHAA KpeMHHs. KpemHueBbie
KUCJIOThl. CHnMKarenb: MoJlydeHUe, mpuMeHeHue. [IpupoaHbpie CHIIMKAThl U aIFOMOCHIIMKATHI.
HckyccTBeHHBIE CHIIMKATBI — CTEKJIA, CUTAILIIbl. CUIIOKCaH, CUJIMKOHBI.

2.9. BOP

CrtpoeHre aroma, pacpOCTPaHEHHOCTh, HaXOXeHue B mpupoze. [lomyueHue 6opa,
ero (u3MYecKkue W Xumudeckue cpoiictBa. CoequHeHUs: O0pa ¢ METaJUIaMH M HEMETaJlJIaMU.
Hutpunger OGopa - rekcaroHaidbHBI W KyOmdeckuit (OopaszoH), mnpumeHeHue. bopasod.
lanorenunpl  Oopa. Heopranumdeckue TmoJuMepsl Ha  OCHOBE  COCAMHEHHWE  Oopa.
BopdropucroBoopoiHas KuCIOTa, €€ COIH. BOPOBOIOPOIBI, MX COCTaB, MOJIyYCHHUE, CBOMCTBA.
Ctpoenne nubopana. bopruapuapl u O6opuasl MetayuioB. KuciopoaHeie coeiamHeHHs Oopa.
Oxcun 6opa. bopHbie kucia0Thl, UX conu. [lonydyenue, ctpoeHue u ruaposms Oypsl. [IpupoaHbie
6opatbl. CinoxHbIe A3PUpbl O0pHOI KUCIOTHL. [IpuMeHeHe KUCIOPOAHBIX COeIUHEHUN Oopa.

2.10. THEPTHBIE U BJIATOPO/IHBIE I"A3bI

OcoGeHHOCTH 3JEKTPOHHOrO cTpoeHus atomoB. Haxoxnenue B mpupoje. CriocoOsl
pasaenenus. Puzndeckue cBoiictBa. OcoOble CBOICTBA renus, KBAaHTOBAs )KUIKOCTb. OTKpHITHE
coequHeHui Omaropoanbix razoB. Knatpatsl. IlepBoe Xumuueckoe COeAMHEHHE KCEHOHA.
@Topunsl kceHoHa. [Ipupona cBsazu B XeFs. Tpuokcua kceHoHa, MEPKCEHAT-MOH, KCEHOHOBAs
KucinoTa. Xumust kpuntoHa. [IpuMeHeHre HHEPTHBIX U OJ1aropoHbIX T'a30B U UX COEIMHEHUM.



4.3.1 TlepeyeHb CeMHHAPCKUX 3aHATHIA M J1a00PaTOPHBIX padoT

Ne Ne paznena HaunmeHoBaHue ceMuHapoB, Tpyro€MKOCTb 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 OIlK-2.1
BBITIOJIHEHUH pabOT B MPAKTHKYME
1 BBEJIEHUE | CemuHap « ATOMHO-MOJIEKYJISPHOE 9 5 VYcerHoe OIIK-1.2
ydeHHE» cobeceroBaHue.
1. Onpenenenue SKBUBaJIeHTa IIpoBepka OIlK-2.1
MeTajlia o KOJIMYECTBY oryeror o JIP. | OIIK-6.1
BBITECHEHHOT'O BOZIOpOJIa
2. OnpeneneHre MOJISIPHON Macchl KonTponbHast OIlK-1.2
JIMOKCHJIA yTIIepoia pabora OIlK-2.1
3. Pemienne 3aa4 no Teme OI1K-6.1
2 CTPOEHHUE | Cemunap «CTpoeHHE aTOMay 10 YcrHOE OIlK-1.2
ATOMA cobeceoBaHue
3 PA3BUTHE CemuHap «XHUMHUYECKAs CBSI3b» 10 YctHOE OIlK-1.2
1 ; Eﬂ%ﬁ? ) cobeceioBaHne
XUMHUYEC-
KO CBSI3U
4 KOMIUIEKC- | Cemunap «KomriekcHbie 4 3 YcrHOE OIlK-1.2
c OE’};’LIEH g, | coenmHeHms cobecenoBaHue
HUS 1. KoMIuieKcHbIE COETMHEHUS ITposepka OIIK-2.1
orueros no JIP. | OIIK-6.1
5 OCHOBBI Cemunap «TermioBbie 3 pexThI 10 6 VerHoe OIIK-1.2
XW\IZ%EEC' XUMHYECKUX peakiuid. OCHOBHbIE cobeceoBaHueE.
TEPMOJIUHA | TMOHATHS XUMU4ECKOH
-MHKHU TEPMOANHAMUKID) ITpoBepka OIIK-3,2
1. OmpeneneHre SHTAIBITUH otueToB 1o JIP. OIIK-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 otueToB 1o JIP. OIIK-6.1
KOil 2. BiusiHue TeMiepaTypel Ha
KUHETUKUA | CKOPOCTh peaKIiu
3. CKOpOCTh B3aUMOJICHCTBUS
MAarHusi C COJIIHOM KUCJIOTOU
7 PACTBOPBI 1. Onpenernenre MOJISIPHON MacChl 10 10 ITpoBepka OIlK-2.1
HE3JIEKTPOJIUTOB orueros no JIP. | OIIK-2.2
2. OnpeneneHue Kaxyiencs OIIK-3,2
CTETIEHH TUCCOIMALIIN MOJICKYJT OIIK-6.1
3. XuMm4yecKkoe paBHOBECHE B
pacTBOpax 3JIEKTPOIUTOB
4. T'mnponus comneit
8 HEOPTAHM- | 1, Kucmopon. Bomopon. ITepokcun 44 40 ITpoBepka OIIK-2.2
UECKAA BOZIOPOJIA oryetos no JIP. | OIIK-3,2
XUMHUS
HEMETAT- | 2. lamoreHsr OIIK-6.1
JIOB 3. Cepa
4.Azor
5. @ocdop
6. Cyppma. Bucmyr
7. bop




4.3.2. IlepeyeHb TeM (BONPOCOB), BHIHOCHMBIX HA CAMOCTOSITEJIbHOE H3YUeHHUe
(camocTosiTesIbHAsSI padOTa CTY1€HTOB)

Ne Tema 3anaHue dopmupyemas NAK
Ne KOMIICTCHITHS
/11
1 CTPOEHUE ATOMA [ToaroroBka k cemuHapy. OIIK-1, [1K-1.2
IToagroroska u Hanucanue oruéros | OIIK-3, I1K-3.2
o JIP. OIIK-6, I1K-6.1
[TonroroBka  k  kouTpodsHO# | OIIK-1 [1K-1.2
pabore
2 PA3BUTUE [ToaroTtoBka k ceMuHapy OIlK-1 [1K-1.2
[IPEJCTABJIEHU O OIIK-6 I1K-6.1
XUMHUYECKOH CBSI3U
3 KOMIIJIEKCHBIE Iloaroroska K cemuHnapy. | OIIK-1, I1K-1,2
COEJIMHEHUA IToxaroroska u Hancanue otuéros | OITK-3, [1K-3.2
o JIP OIIK-6 [1K-6.1
4 OCHOBEBI Iloaroroska K cemuHnapy. | OIK-1, I1K-1,2
XUMUYECKOU IToxaroroska u Hancanue otuéros | OITK-3, [1K-3.2
TEPMOJIMHAMUKHA o JIP OIIK-6 I1K-6.1
5 OCHOBHBIE ITOHATHA | IHonroroska u Hanrcanue otuéros | OITK-3, [1K-3.2
XUMUYECKOM o JIP OIIK-6 I1IK-6.1
KMHETUKU
6 PACTBOPEI IToaroroska m Hanucanue otuéros | OITK-3, [1K-3.2
o JIP OIIK-6 I1K-6.1
7 HEOPTAHUYECKAS IToaroroska m Hanucanue otuéros | OITK-2 [1IK-2.2
XUMUA o JIP OI1IK-3, IIK-3.2
HEMETAJIJIOB OIIK-6 I1IK-6.1
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 U NoAroTOBKU K CEMHUHApaM, IPOBOJAUTCA BO BHCAYAUTOPHOC BPEM:I.

Cmpyxkmypa omuema no 1abopamopHot 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 o6pa60TKe SKCIICPUMCHTAJILHBIX
JaHHBIX MO KaxXJoi J1a6opaTopH01”4 paGOTC ONMMCAaHbl B MCTOAUYCCKUX PCKOMCHAAIHUAX,
MOATOTOBJICHHBIX MTPCTIOAaBATCIIAMHA Ka(I)CI[pBI:




CadponoB A.1O., CranpmakoBa B.A., {umoa JI.M., KameBckuii A.B., fceko T.H. OOGmas
xumusi. Xumus HemeTaios - U3n-so UT'Y, Upkyrek, 2015.

[Tpumeps! pemieHus TUMOBBIX 33J1a4 MPEACTABICHBI B PEKOMEHTYEMbIX Y4eOHBIX ITOCOOHSIX
U 33JJaYHUKax 10 00Iel 1 HEOPraHMYECKON XUMUU:

3amaun 1 ynpaxxHeHUs 110 o0miei xumun : yuae6. mocodue / H. JI. I'munka [u np.]. - CII6. [u ap.]
: Xumus, 1986. - 272 ¢. u3nanue aBaaaTh 4eTBEPTOE 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 [Tekcr] : yueO. ans ctya. By3oB: B 3 1. / pen. 0. /1. TpeTtbsikos. - M.
: Akanemus. - 24 cM. - (Boiciiee nmpodeccuonanbsHoe oOpazoBanue: EcTrecTBeHHbIE HAyKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nmepexoanbix aneMenToB, Ku.1 / A. A. JIpo3nos [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. / 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. - (Kimaccnueckuii 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 T. / H. H. I'punByzn, A. DpHio. -
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.
u3. . 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. JI. TpeTbsakoB u np. - 2-¢
u31., nepepad. u gom. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum gocryma:
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
ayIUTOPHBIX U MpaKTH4YeCKuX 3aHstuil (aya. 402, 426, 303); ayn. 5, 402, 426 oOopynoBaHbI
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. | CtakaHsl 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. | [Ipobupkoaepxxarenu

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)
UCIOJIB3YIOTCS KaK TpaJUIMOHHbIE, TaK ¥ WHHOBAIIMOHHBIE TEXHOJIOTUH, AaKTUBHBIE U
WHTEPAKTUBHBIE METOAbI M (GOpMbI OOyUEHUS: TEXHOJOTHUSl OOBSICHUTEIBHO-MILIIOCTPATUBHBIX
OOCYKJIEHHI C »3JIeMEHTaMU MPOOJEMHOTO HU3JIOKEHHUS, TEXHOJIOTUs MpodecCHOHATBHO-
OpUEHTUPOBAHHOTO OOYYEHHUS, JEKIUHU, KOHTPOJbHBIE U JIabOopaTOpHbIE PAaOOTHI, CEMUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMii, pelleHWe CHUTYallMOHHBIX 3a/ay, peuIcHHe
TEMaTUYEeCKMX XUMHUYECKUX 3a/1a4.

AxmusHvie popmul 06yuenus. Ha m1abopaTOpHBIX 3aHATHAX, KOTOPBIE COCTABIIAIOT OoJiee

[IOJIOBUHBI OT KOHTAaKTHOH paOoThl, KaXIbli CTYIEHT BBINOJHACT JIAOOPATOPHYIO paboTy
UHAMBUIYaIbHO. Takoll BUJA OpraHu3alud OOy4eHHs CIOCOOCTBYET NPUOOPETEHHIO 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 XMMHYECKHX OKCIEPHUMEHTOB, a TaKXKE IPAKTHYECKOTO
MOJITBEPXKIECHUS TEOPETUUECKUX TOJIOKEHUH 00Ieil 1 HeopraHn4eckoi XMMUU O CBOMCTBax M
MOBEJICHUHM HeopraHuveckux BemiecTB. IloaroroBka oT4yeToB mo kaxaoil mabopaTopHoil padorte
dbopMupyeT yMeHUE MPOBOAUTH MEPBUYHBIM aHalIM3 pE3YyJIbTAaTOB C Y4YETOM 3aKOHOB U
3aKOHOMEPHOCTEH, GOPMYIUPYEMBIX B paMKax 0OLIei 1 HEOpraHU4eCKOM XUMUH, IPECTABIAT
pe3ybTaThl ONBITOB U PACUETHBIX paboT, TPaMOTHO (POPMYIHUPOBATH BHIBOIBI.

3akpenyieHHe TEeOPEeTHUECKUX IOJIOKEHUH o0meil XuMuM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH) TMPOBOAUTCS B BHUJAE HMHTEPAKTUBHOTO OOY4YEHHS — JIMCKYCCHOHHBIX
CEMHMHApPOB U PEUICHHsI paCUETHBIX 3aJau.




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

®opma / Meropl Kosn-Bo
Ne Tema 3ansTHS Bun 3anstus
MHTEPAKTUBHOTIO 00y4eHUs 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 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 MaTepuaibl (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 KOMIIECTCHITHIA:

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

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

1 BrinonHenue maboparopHbIX 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 agppexmeor 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,

pador. Orger no JIP HeMemanios OIIK-3, OIIK-6
JleMOHCTpPAallMOHHBII BapHaHT OnJieTa VI KOHTPOJIbLHOH padoThl

1. Annorpomusi.

2. OrHOcHUTeNnbHas MOJIEKYJISIpHAsT Macca.

3. 3axkoH ABOTaJIpo W CIEICTBUS U3 HETO.

4. Kakue hopmyIbl Ha3bIBAIOTCS MPOCTEUITUMU (AMITUPUUECKUMHU)?

5. Kakoit 06bém Bomopona BeiTecHHT (0,376 T amOMHUHHS TP B3aUMOJCHCTBHHU €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 NOHATHUS U CTEXMOMETPUYECKUE 3aKOHBI XUMUH.

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

Cemunap 2
Cmpoenue amoma

1. Teopus cTpoenus aroma Bojopoja 1no bopy.

2. JIBO#CTBEHHas MPUPOJIa MUKPOOOBEKTOB. Y paBHEHHE BOJIHBI A¢ bpois.

3. Ilpunnun vHeonpenenéHnoctu [ erizendepra.

4. VYpasuenue lpénunrepa. Hexotopble pe3ynbTarsl peuieHus ypaBHeHus Ilpéaunrepa
JUI OJHOMEPHOTO ¥ TPEXMEPHOTO MOTEHIUAJIBHBIX SIIIIUKOB.

5. Pesynbratsl pemenus ypasaenus Llpéaunrepa s atoma BogopoJa.

6. IloHsATHE O KBAHTOBBIX YHCIAX IEKTPOHOB.

7. T'eomerpuueckue 00pa3bl aTOMHBIX OpOuTAaseil.

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

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




Cemunap 3

Xumuueckas ces13v

=

OcHOBHBIE XapaKTEPUCTUKN XUMHYECKOU CBSI3H.

HNonnas cBs3b.

3. KoBaneHrtHas cBsi3b. KpuBbIe MOTCHIMAILHOM dHEPTUH. Pe3ynbTarhl pacuéra MOJICKYIIbI
Bojopona mo [aittnepy u JloHmoHy. J{oOHOpHO-aKIENTOPHBIM MEXaHW3M OOpa30BaHMS
KOBAJICHTHOW CBS3H.

OcHOBHBIE TIOJIOKEHUSI METO1a BaJIECHTHOU cBsA3U. [loHATHE O rMOpUAN3aY CBSI3H.
OcHOBHbIE TOJIOKEHUS METOJAa MOJIEKYJISpPHBIX OpOuTaned. o©- U 7- CBS3M.
Ces3piBatoliie M paspbIXjsiioniue opoutanu. [omosiiepHble U TreTeposiiepHbIe
IByXaToMHbIE MOJIeKybl 110 MeTory MO JIKAO. N3031eKTpoHHBIE aTOMBI.

6. MexmMmoekyisipHOe B3auMoericTBre. [lomspu3arusi MOJICKYI.

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 1300apHOM U U30XOPHOM TIPOIeccax. DHTATBITHS.

2. TeruoBele  >PPeKTbl  XUMHUYECKUX  peaknwil. TepMOXMMHYECKHE  PEaKIIHH.
TepMoxuMuueckue ypaBHeHUs. 3aKOH ['ecca U ClIeICTBUS U3 HETO.

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

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

5. XumHueckoe paBHOBECHE W XHMHYECKas KUHETHKa. 3aKOH JCWCTBYIOIIMX Macc.
TemneparypHasi 3aBUCUMOCTb CKOpPOCTH peakuuu — npasuiio Bant-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-
peiitunrosoit cucreme ®I'BOY BO «MI'Y» M cocToUT M3 JABYX MOCIEIOBATENbHBIX (POpM:
3auém TO TMPAKTUYECKOM 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 HeoOXOIMMO BOBpEMS ClaTh IPENojJaBaTeNli0 MPAaKTHKyMa BCe
OTYETHI 10 JTAOOPATOPHBIM paboTaM, MPOBEAEHHBIM B y4€OHOM MPAKTUKYME COTJIIACHO y4eOHOMY
wiany u pabouelt mporpamme. 3auéT sBISETCS O00s3aTEIbHONH MHPOMEXYTOYHOU (opMoi
aTTECTAllMU U CIIY’)KUT JOIYCKOM CTYAEHTA K 3K3aMEHy 10 JUCHMIUIMHE. DK3aMEH IPOBOAUTCA



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. O0m1ast XapaKTepUCTHKA YIEMEHTOB MOATPYIIIB MbIIIbsiKa. COeIMHEHHSI SIIEMEHTOB TOIIPYIIIBI
MBIIIBSIKA C KUCIOPOIOM. MX ruapartsl.

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

5. [IponsBeneHne pacTBOPUMOCTH. Y CIIOBHS 00pa30BaHUs U PACTBOPEHHUS OCATKOB.

6. OCHOBBI XMMUU HHEPTHBIX M OJIATOPOJHBIX Ta30B. [ aoreHu1bl KCeHOHA: TIOJyYeHUEe, CBOIMCTBA,
obnactu npuMeHeHus.. OKCHUIbI U KUCIOThI KCEHOHA.

7. Merog MO, ucxoansle mosioxeHus. CBA3BIBAIOIINE U PA3PHIXISIOIINE MOJIEKYIJISIPHBIE
opOuTanu. MonekylIsipHbIe HOHBI BOJIOPOA M MPOCTHIE MOJICKYJIBI ¢ MO3UIui MeToaa MO.

8. IlepBoe Hayano TepMOAMHAMUKU. BHYTPEHHSISI SHEPTUA U €€ COCTABJISAIONINE. DHTAIBITUA.
TenoBoit 3¢ ekt mpu n300apHOM U U30XOPHOM IpOLIEccaX.

9. Ilepokcun Bogopoaa. usznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. [IepOKCOKHUCIIOTHI.
10. IIpuHiun HeonpeneaeHHOCTH [ elizeHOepra, COOTHOIICHUE HEOTIPEICIICHHOCTEH.
11. 3akon Mo3nu. CoBpeMEHHbIE NMPEICTABICHUS O IEPUOTUYHOCTH. [loHATHE KATHOCUMMETPHUH.

12. Kucnopon. OcobeHHOCTH CTpOCHHsI aTOMa U MOJIeKYJbl. [lomyuenue, pusndeckue u
xuMudeckue cBoictBa. O30H, cTpoeHUE MOJIEKYITbl. CIIOCOOBI MOTYyYeHHS, CBONCTBA U IPUMECHECHHE.
[lepokcuipl, cynepoKcHabl (HaIEPEeKUCH), O30HUbI.

13. Ypaeuenue lpeaunarepa. ®uznyueckuii CMbICT BOJIHOBOM (DyHKIIMU. Pe3ynpTaThl pemeHus
ypaBHenus llIpeaunrepa 1ist 0 JHOMEPHOTO MOTEHIUATBHOTO SLIHKA.

14. Tepmoxumus: TEIUIOBOH 3(PPEKT, KaTOPUMETPHUSI, CBSA3b C TEPMOTUHAMUKOM.
15. Inokcua azoTta. [lonyueHue u cBoiictBa. A30THas kuciota. [lomydeHue u cBoiicTBa.

16. KoBaneHTHast CBSA3b € MO3ULMI METO/]a BaJICHTHBIX CBSA3€H (KpUBbIC MOTEHINATBLHON SHEPTUU
MoJieky, oopasoBanue Hz no I'elitiiepy u JIona0HY, BaJIeHTHOCTB).

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

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

20. Bxnag [leepeiinepa, ne llankyprya, Hetonenaca u Meliepa B pa3BuTue ujieit NepuoJMuHOCTH
CBOMCTB DJIEMEHTOB.

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

22. Metoa BalleHTHBIX cBsi3el (Mcxoubie monoxkenus). O6pazosanue HO, NH3z u npyrux
MOJIEKYI



23. PactBopsl. Tumsl pactBopoB. PacTBops! naeanbHbie U peasibHbie. COCcOObI BEIPAKEHUS
KOHUEHTPALMI paCTBOPOB.

24. Peakiuu pucoeIMHEHUs K cepHOH kuciote. [TupocepHas KucioTa, mupocyabhaTsl.
IlepokcoaucepHas (HajxcepHas) KUCIOTa, €€ COJIU, UX CBOICTBA.

25. TTpuHIUIIBL KITACCU(PUKAIIMN KOMIUICKCHBIX COeTMHEHUH. M30Meprs KOMIUIIEKCHBIX
coequHeHnil. HomeHknaTypa KOMIIEKCHBIX COECIMHEHUH.

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

27. VI3MeHeHune MpoYHOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB M KHCIOTHOCTH TaJIOT€HOBOI0PO/IOB.

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

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

30. CoenmHeHUsT KPEMHHSI C BOJAOPOJIOM: CTPOCHHUE, CIIOCOOBI MOJTydeHUs, CBOMCTBA. Pa3mmuus B
cBoiicTBax CUJIaHOB U YIJIEBOJAOPOJIOB.

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

33. Kucnopousie coemunenus azorta (1) u (11). CriocoOsl mosrydeHus, XUMHYECKHE CBOMCTBA H
MIPUMEHEHUE.

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

35. Karanuz. 'omoreHHsI# 1 reTeporeHHbIi kartanu3. OO0Ipe NpuIuHbl YCKOPEHUS PEaKIIni
KaTajau3aTopaMu.

36. dTOpHUCTHII BOAOPOI, TIOJTydeHHE U cBOMCTBA. DTOpuaBl. PTOPHUCTOBOAOPOIHAS KHCIIOTA.

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

38. IIpomecc pactBopenus BeniecTB. M3oTtoHndyeckuii KoahpuimeHT.

39. Okcua yraepona (I1). Ctpoenue mosekynsl (Meton MO), cBoiicTBa. KoopauHanimoHHbIe
COCIIMHEHUS OKcua yriepoaa. DocreH, ero CTpoeHue, MoJiydeHne, CBOMCTBA.

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

41. Teopuu KUCIOT U OCHOBAHUMN. DNEKTPOHHAS TEOPHS KUCIOT 1 OCHOBaHUH JIpronca.

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

43. Cnabsble >nexTponutbl. KOHCTaHTa U cTeneHb Auccoluaiuu. 3akoH pa3Beaenust OcTBanbia.

44, 3HepreTI/I‘{eCKI/Ie XapaKTCPpUCTUKHU aTOMOB: DHEPIrud U MOTCHIMAI NOHU3alluKu, CPOACTBO K
QJICKTPOHY, UX 3HAYCHUC B XUMUHU.

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

46. KoHcTaHTa XMMHUYECKOTO paBHOBECHUA. CBsI3b KOHCTAHTEHI C 3HTaHBHHCf/'I, croco0 ONPCACICHUA
TCIIJIOBOT'O 3(1)(1)6KT2[ PCaKM U3 KUHCTUYICCKUX JTaHHBIX.

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



48. Yrnepox. nokcun yriepoja u ero ceoiicta. CoeuHEHUs yriiepoa ¢ a30Tom u cepoil. [luan,
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 mieno4aMu. XJIOPHOBATUCTAs KUCIIOTAa U €€ COJIU.
XIIOpHOBATAasl KUCJIOTA U €€ COJIN.

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

53. BiusiHue W3MEHEHHS yCIIOBUH Ha XUMUYeckoe paBHoBecue. [Ipuniun Jle-11larenne
(mpumepsl).

54. bop, monyuenue u cBoiictBa. Kucinopoansie coequnenus 0opa (KHUCIOTHI, COJIH, CIOKHbBIS
3¢upsl).

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

56. XXunkoe cocrosiHue BemectBa. CTpyKTypa )KHIKOH BOIbl. DU3HYECKUE H XUMUYECKHE
CBOMCTBA BOJBL. ['MApAThI M KPUCTAIIOTHIPATHI.

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

58. TIpuunHBI TEPHUOMIHOCTH H3MEHEHHS CBOIMCTB AJIEMEHTOB. Panychl aTOMOB M HOHOB,
JJIEKTPOOTPULATENBHOCTD, 3AKOHOMEPHOCTH B U3BMEHEHUU UX BEJIIMYHUH.

59. CoBpemMeHHbIEC KHCIOTHO-O0CHOBHBIE Teopuu: Teopus JKMKO, Teopus ¥Ycanosuya.
60. Tuocynbhart HaTpusi, TOJydeHHE U CBOMCTBA. TrocepHas KucioTa. [loTUTHOHOBBIE KHCIIOTHI.
61. I'maponus coneil: MpUYKHBL, TUTMYHbIE cydan Tuaponn3a. CTerneHb 1 KOHCTaHTa THIPOJIH3a.

62. [lonsTHe O CBETOBBIX KBaHTaX. Teopus crpoeHus atoma bopa. Bxiran 3ommepdenbua u
3eeMana B pa3Butue Teopuu bopa.

63. CepHUCTBII Ta3: MOJIydYeHHE, CBOWCTBA M XapaKTepHbIE THITHI peakiuuii. CepHUCTast KUCIIOTA,
cynb(UTH U OUCYIb(UTHI.

64. Bugbl MEXMOJIEKYIIPHOTO B3aMMOICUCTBHS (OPUEHTAITMOHHOE, MHAYKIIHOHHOE,
nucnepcruonHoe). BogopoaHas cBs3b.

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

66. CepoBogopo1: moiay4yeHue, puznueckue u xumudeckue cpoiictsa. Cynbduasl u
ruapocynbdusl. [Tonucynbduasl. MHOTOCEpHUCTBIE BOAOPOIBI.

67. TeOpI/IH CHUJIbHBIX 3JICKTPOJIUTOB. HpI/I‘{I/IHH HCIIOJYMHCHUS PACTBOPOB CHJIIBHBIX 3JICKTPOJINTOB
3daKOHaM XUMHUUYCCKOT'O PaBHOBCCHH. [ToHsTHe 00 aKTUBHOCTH U KOB(b(bHHHeHTe AKTUBHOCTH.

68. BoiHoBBIE cBOMCTBAa MUKPOOOBEKTOB. CooTHOLIEHKE e bpoitns.

69. I'mapasun. ['uapokcunaMuH. A30THCTOBOOpOIHAS KUCI0Ta. A3ubl. CriocoObl MOTy4deHus,
XapaKTepHbIe CBOICTBA.

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

71. DnekTpoXuMHUUecKrue CBOMCTBa pacTBOpoB: ypaBHeHue Hepucra, XUT, anekrponus.

72. Azor. CoiicTBa cBOOOIHOTO a3oTa. KucinoTsl azora.



73. CoBpeMEHHBIE TEOPUU KUCIIOT U OCHOBAHUIL: TEOPHUS CObBOCHCTEM, IPOTOHHAS TEOPHSL.
74. DHTaNBNUNWHBINA ¥ SHTPOIUKHHBIN (PAKTOPHI M HANIPABJICHUE XUMHUYECKUX MPOIIECCOB.

75. CoenauneHus KpeMHUs ¢ rajgoreHamu. KpemuedropucToBos0poiHast KUCIOTA, CUIOKCaH,
CHJIMKOHBI.

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

7'7. OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOU CBSI3U: JUTMHA, HAMPABJICHHOCTD, IPOYHOCTb.
78. DK30THUYECKUE COCMHCHISI HEMETAJIOB: HEOPraHU4IeCKHe OSH30J1bI, CHITUKOHBI.

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

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

81. ®ochunpl. Coenunenus dpocdopa ¢ Bogopogom. Comu dochonrus. DochopHoBaTHCTAS
kucnota. Ee conn.

82. TloHsaTre 00 3MIeKTPOOTpHUIIATETbHOCTH. [losipru3anus CBSI3U, TUTIOJILHBI MOMEHT.
HOJ'I?IpHOCTI) cBs3u. KonmmuecTBenHas OLCHKA MOJIAPHOCTHU XUMHUYECKOU CBA3U (MCTO}I BAJICHTHBIX
CBsI3EH).

83. BimsiHue Temnepatypsl Ha CKOpocTh peakiun. [Ipubmmkennoe mpasuio Bant-I'odda.
YpaBHeHnune AppeHnyca. JHEpPrusi akTUBaIUK.

84. Cenen u Teruryp. CBOMCTBa CBOOOTHBIX 3JICMEHTOB. BaxkHeHIIne KUCIOPOTHBIC U BOIOPOHBIE
COCTMHECHMS ceneHa U Teyutypa. CeIeHUIbI U TEJUTyPHUIBI.

85. XuMuueckasi CBsI3b B KOMIJIEKCHBIX COCIMHEHUSX: TEOPHs KpucTasundeckoro mostsi, TITI.
86. KuneTnka CI0KHBIX peakiuii (mapauiebHble, MOCIe0BaTeNIbHbIC, COMPSIKEHHBIE, IICTTHBIE).

87. ®ocdopubrit anruapu, ero ruaparamnus. Oprodochopnas, nupodochopnas, metabochopHast
KHCJIOTHI ¥ UX coyii. [TommeTtadocdarsr.

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

90. Bomopox: ocobeHHOCTH CTpOEHUS aToMa U nosioxkenue B [lepuoauueckoii cucteme.
MoutekynapHBbIi U aTOMapHBIA BOAOPO/I, CIOCOOBI MOTydeHus. [ 'uapuipl MeTaioB.

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

92. Meroa Crnelitepa. KoncTanTa skpaHupoBaHus: ciocod pacuera U MpUMeEpHI.

93. (DTOp, 0COOEHHOCTH QJICKTPOHHOI'O CTPOCHHA aTOMaA. dusznyeckre ¥ XMUMHUYECKHE CBOMCTBA
(1)Topa, pCaKuus BbIIICIAaYUMBAHUS CTCKIIA.

94. MeTton MO, HUCXOAHBIC MMOJTOXKCHU . CBHSBIBaIOH_[I/IC 1 PA3PBIXIIAIOIINC MOJICKYIIAPHBIC
Op6I/ITaJ'II/I. MOJICKYJIHPHBIC HOHBI BOAOPOAa U NPOCTBIC MOJICKYIJIBI C MMO3HUIIMI MeTOoAa MO.

95. HpOI/ISBeI[eHI/IC pacTBOPUMOCTHU. YcnoBus O6pa3OBaHI/IH H paCTBOPCHUA OCAAKOB.

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

97. IlepBoe HayasIo0 TEPMOAUHAMUKH. BHYTpEHHSIS SHEPTUS U €€ COCTABIIAIONINE. DHTAIBITHSL.
TennoBoit 3¢ dexT npu n306apHOM U U30XOPHOM IpoIeccax.

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

99. OcHoBHbIe noJyoxkeHus Teopuu Bepaepa. O011ast XapakTepUCTHKA KOMIUIEKCHBIX COEIMHEHHH.



100. sIBnenue ocMmoca. OcMoTHUECKOE naBiieHue. 3akoH Baut-T'odda.

101. OOmas xapakTepuCTUKA IIEMEHTOB HOATPYIIIbI MbIIIbsiKa. COeTMHEHNUS 3JIEMEHTOB
MOATPYIIIBI MBIIIBSKA C KUCIOPOAOM. VIX ruapatsl.

102. Bnusinue TemrmepaTypbl Ha CKOPOCTh XHMHUYECKON peakiuu. Y paBHEHUE AppeHuyca.
DHeprusi akTUBAIUH.

103. I1pousBenenue pacCTBOPIMOCTH. Y CIIOBHSI 00pa30BaHUS U PACTBOPEHHUS OCATKOB.

104. OcHOBBI XUMUHU HHEPTHBIX U OJIATOPOIHBIX ra30B. ['aJoreHn bl KCEHOHA: MOJIyYeHHE,
CBOICTBa, 001acTu npuMeHeHus.. OKCUJIbl U KUCIOThl KCEHOHA.

105. Metox MO, ncxoHbIe mostokeHus. CBSI3BIBAIOIINE U PAa3PBIXIIAIONINE MOJICKYIISIPHBIC
opOuTanu. MosekylsipHbIe HOHBI BOJIOPOJA U MPOCTHIE MOJIEKYJIBI ¢ MO3uIui Mmetoaa MO.

106. [TepBoe Ha4aIO TEPMOTUHAMUKH. BHYTPEHHSISI SHEPTHS U €€ COCTABJISIONINE. DHTAIBITHSL.
TenoBoit 3¢ ekt mpu n300apHOM U U30XOPHOM IpOLIEccax.

107. Ilepokcun Bogopoaa. @u3nuecKkue U XMMUIECKHUE CBOHCTBA, TpUMEHEeHHe. [1epOKCOKUCIIOTHI.

Pa3paborumk:

3aB. kadenpoii, mpodeccop A. FO. Cadponon

[Iporpamma cocTaBieHa E cootBeTcTBUU ¢ TpeboBanmsimu DPI'OC BO u ¢ yuerom
pexomermanuii [IOOIT mo manpasnenuro u npoduiato moarotoBku 04.03.01 — «Xumus».

[Iporpamma paccmoT
«11» mas 2022,

iHa 3acenanuu Kadeapbl 00IIel 1 HEOPraHUYECKONH XUMUHU
oxoia Ne 5.

3aB. xadenpoit /A. 1O. Cadponos/

1l
Hacmoswasn npoepaMM>} He Modicem Oblmb B0CHpoOU3BedeHd HU 6 Kakou Gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopul-pa3spabomyuxka npocpammol.
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