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1. IEJM M 3AJAYA JACHUTIIAHDI:

Henab: oBnageHue CTyAEHTaMHU TEOPETUUYECKMMM OCHOBaMM OOLIEH XMMHM M HEOPraHUYECKOU
XMMUU HEMETAJJIOB, (POPMHPOBAHNE YMEHUN U HABBIKOB MX 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 BEIECCTB, OCHOBHbBIMHU 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 CBs3HU U KOMIIJICKCHBIX COCINMHCHUAX, 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 OIEpaIllii Ha COBPEMEHHOM OOOpYIOBAaHWH, HUCIOIB3YEeMOM 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(HeCcCHOHAILHOM IS TEIIbHOCTH.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO:

VYueOnas aucuumiauHa «OO0mas xumus. XUMHUS HEMETaJUIOB» OTHOCHTCS K 0a30BbIM
JTMCIUIUTAHAM 00s13aTepHOM yacTu mporpammsl (61.0.15).

2.2. CoBpeMeHHasi oOmiass W HEOpPraHWuyeckas XuMHUs Oa3upyeTrcsi 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 IHUPOKOro Mpoduis, XUMHKa-HCCIel0oBaTelsl U XUMHKa-TpernoaaBareis (By3a,
IIKOJIbI), U SIBJSICTCSI IEPBBIM BY30BCKUM XUMHUYECKUM KYPCOM.

2.3 TlepeueHb MOCHCIYIOMIUX YUCOHBIX MUCHHUIUINH, IJIS KOTOPBIX HEOOXOIMMbI 3HAHHS,
YMEHHS U HaBBIKH, GOPMUpPYEMbIC TAHHOW YIeOHOH MUCIUILTHHOMN:
«Anamutuueckas xumus» (51.0.17),
«Dusnueckas xumus. XuMmudeckas repmoanHamuka» (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 TaKKe JUI BBIMOJHEHHs KBATH(PHUKAIMOHHBIX paboT u (hopMmupoBaHHs MPO(heCCHOHATBHBIX
KOMIIETEHIUH.



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIVIMHBI

[Ipouecc

OCBOCHHUA JUCHUIIIINHBI

HampaBJieH Ha (OpPMUPOBAHUE

KOMIIETEHIIUN

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

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

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yueHus
KOMIIeTEeHI M

11K-3 HJIK 1132 Baanerb: HaBbIKaMU NIPOBEACHUS
Crioco0OeH TOTOBUTH [IpoBoaut XUMHUYECKHX IKCIIEPUMEHTOB IIpU
00BEKTHI UCCIIEIOBAHUS JKCIIEpUMEHTAJIbHBIE CUHTE3€ U MCCIICJOBAHUN
(BemiecTBa CHHTETUUECKOTO | pabOTHI [0 TOTOBBIM HEOPraHUYECKUX 0ObEKTOB U
U IIPUPOTHOTO METOJUKaM paboTe ¢ pacTBOPEHHBIMU B BOJIE
IIPOUCXOXKACHMS, HEOPraHNYeCKUMHU BEIIECTBAMU
MaTepuassl U Ip.) U 10 TOTOBBIM METOIUKAM.
IIPOBOJIUTH UX U3YYECHHE 10
3a/IaHHBIM METOANKaM

1IK-4 MK k4.4 3HaTh: NpaBWIa COCTaBICHUS

Cnoco6en oOpabaTeIBaTh
pe3ynbTaThl padboT
XUMHUYECKOU
HaIpPaBJIEHHOCTHU C
HCII0JIb30BaHUEM
CTaHJIaPTHBIX METOJIOB U
METOJIUK

CocraBisieT MPOTOKOJIbI
WCIBITAHUM, OTYETHI O
BBITIOJTHEHHOU paboTe 1o
3alaHHou (hopme

HpOTOKOJ'IOB XUMHUYCCKUX
E)KCHepI/IMeHTOB " OTUYCTOB HpI/I
UCCIICIOBAaHUH HEOPTaHUICCKUX
00BEKTOB.

YMerThb: IpOBOIUTE 00PAOOTKY
pE3yIbTaTOB XUMHUECKUX
AKCIIEPUMEHTOB TIPH
UCCIICIOBAaHIH HEOPTaHIMUECKUX
CHCTEM, MPEICTaBUTH PE3YJIbTaThI
IKCIIEPUMEHTOB B JOpPME OTUETA

1IK-5
Crioco0eH oCyIIeCTBIISTh
KOHTPOJIb Ka4eCTBa ChIPhS,
KOMITIOHEHTOB U
BBINTYCKaeMOH MPOAYKLIUN
XMUMHYECKOTO HA3HAYCHHUS

HJ[Knxs.2
BeinonHsier ctaniapTHbie
oIepanuy Ha
BBICOKOTEXHOJIOTMYECKOM
000pyOBaHUY JUIS
XapaKTEPUCTHUKU CBIPbS,
IIPOMEXKYTOUYHOU U
KOHEYHOH MPOAYKLUU
XMMHMYECKOTO ITPOU3BOJICTBA

Banagers: HaBbIKaMu pabOTHI C
COBPEMEHHBIM XUMUYECKIM
000py0BaHKEM, IPUMEHSIEMOM
IIPU UCCIIeI0BAaHUU
HEOPraHUYECKUX U
OMOHEOPTraHNYECKUX CHCTEM.




1IK-6
CnocobeH npuMeHsTh
OCHOBHbBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI U 3aKOHOMEPHOCTHU
Pa3BUTHUS XUMUYECKOMN
HayKH [pU aHaJI3e
MIOJIyYE€HHBIX PE3yJbTaTOB

HI[Kiixs.1
3HaeT TeOpEeTUUYECKUE
OCHOBBI 0a30BBIX
XUMUYCCKUX JUCITUILUIHH
(HEOpraHu4ecKou,
aHAJTUTUIECCKOM,
du3nUecKkoil XumMun) u
CITIOCOOBI MX UCTIOJIB30BAHMS
IIPH PEIICHUN KOHKPETHBIX
XUMHUYCCKUX 3a]1a4

3HATh. OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCBIBAIOIINE
HEOPraHUYECKHUEe CUCTEMBI, U
OIIPEIEIAIONINE UX [TOBEICHUE U
CBOMCTBA.

YMerb: IpUMEHATh
TEOPETUYECKUE OCHOBBI 00IIIEH 1
HEOPraHW4YECKOW XUMUU IIPU
aQHAJIN3€ MOITY4YEHHBIX
AKCIEPUMEHTAIbHBIX PE3YyJIbTaTOB
JUTSL pEeIIEHUs] KOHKPETHBIX
XUMUYECKUX 3a]1a4.




IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh AUCHMIIJIMHBI COCTABAAET 9 3aUeTHBIX eMHNUL, 324 yaca, B TOM yuciie 1.75 3a4eTHBIX eqUHNL, 63 Yaca Ha 3a4éT U
3k3aMeH. /I3 HUX peanusyercs ¢ UCIOJIb30BaHUEM JAUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUN 72 yaca (JIEKIIMOHHBIN Kypc).

DopmMa NIPOMEKYTOUYHOM aTTeCTAlUN: 3a4ém, IK3ameH (ANCTAHLUMOHHO) .

4.1 Conepixkanue TUCHHMILVINHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM,
€ YKa3aHHeM BHM/I0B Y4eOHbIX 3aHATHII U OTBEJICHHOI0 HA HUX KOJHYeCTBA AKA/IeMUYeCKUX YacOB

Bunpl yue6HO# pabOThI, BKIIIOYAsk CAMOCTOATEIBbHYIO pPaboTy
oOyuarouxcs U TpyA0EMKOCTh
(B 1acax) @OpMBI TEKYILETO
KOHTPOJISI
e KonTtakTHas paboTa mpenoaaBaTesis ¢ 00yJaroruMucs & CIIEBAEMOCTH,
Ne 1/ Pasjiesn AMCUUIUIINHBI/ TEMBbI 3 p beron YO = Y o ’
o 11/TI g 4 opma
8 JlaGopatopHble U MpakTUYeCKue i MIPOMEKYTOYHOUI
3aHATHA KCP/ § aTTeCcTaIluN
Jlexuun U3 HuX KOHCYTbTAIIH | 3 g (no cemecmpam)
Bcero uacos HpaKTHYECKas = ©
MTOITOTOBKA O o
BBEJIEHUE B OBIIYIO )
1 HEOPI"AHMYECKVYIO XNMHUIO 1 2 10 5 2 1
[TpoBepka 0T4ETOB 11O
2 CTPOEHHME ATOMA 1 14 10 - 1 12 | JIP, npakTuyeckue
3aJIaHusl, CCMHHAPbI
[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 XAMUYECKOU CBA3N 1 14 10 - 1 12 JIP, mpakTuyeckue
3aJIaHUsI, CCMHHAPbI
KOMIUJIEKCHBIE COEJVUHEHWA IIpoBepka 0TUETOB 110
5 1 8 4 3 1 12 | POBCP
JIP, mpaktuyeckue




Buner yaeOHOM paboThI, BKIIOYAs CAMOCTOSITENILHYIO paboTy POopMBbI TEKYLIETO

= oOydaronmxcs U TPYA0EMKOCTh KOHTPOJIS
Ne /it Paznmen mucuuruiMHbl/ TeMbl § (B yacax) YCTIEBACMOCTH;
3 £ g dopma
KoHrakTHas paboTa mpernogaBaTelisi ¢ 00yJaroIHMHICS g % g TIPOMEKYTOUYHOM
3a/laHusl, CEMHHapPbI
OCHOBbI XMMHUYECKOM [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, mpakTryeckue
3aJ1aHUsl, CEMHHapbI

IIpoBepka 0T4ETOB 1O
HEOPI'TAHUYECKA S XUMUA

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

B paboueii npocpamme no oucyuniune npu blNOJIHEeHUU 1AOOPAMOPHbIX pabom npedyCMOmpeHa NPAKmudecKas no020moeKa 8 8uoe 8bINOIHeHUS

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

C 0 Barpatel | OrueHouHoe obecrieucHHe
eHeetp A3BAMIC pasieria, TeMe Bun camocTosTenbsHON paboThI Cpora BPEMEHHU CPEINCTBO CaMOCTOSATENLHOMH PaboThl
BBIIIOJIHCHU S
(dac.)
BBEJEHHUE B OBLIYIO U 3aaaun U yIpaxHeHUs 10
1 HEOPI'AHUYECKYIO XUMHIO | [loaroroBka k KOHTPOJIBHOM padoTe, COHTAGDD 1 KontponbHas obueii xumun : yued. mocodue
pelleHue 3a/1a4 10 TEMe P pabota /H. JI. I'nueka. - U3n. crep. -
M. : KnoPyc, 2011. - 240 c.
CTPOEHME ATOMA 3anauM U ynpakHeHHs 1o
[ToaroToBka K KOHTPOJILHOW paboTe, COHTAGDD 5 KontponbHas obueii xumun : yued. mocodue
pelleHue 3a/1a4 10 TeMe P pabota /H. JI. I'nunka. - U3n. crep. -
M. : KnoPyc, 2011. - 240 c.
3agauy U ynpakHeHUs 0
obuieit xumuy : yued. mocodbue
/ H. JI. Tnuuka. - U3x. crep. -
CreleHn M. : KnoPyc, 2011.-240c.;
[ToaroToBka k CEMHUHAPY 110 TEMEC Heoprannueckast Xumus :
«AMOMHO-MONEKYAPHOE YUeHUue), 2 AKTHBHOTO yueb. st cryn. By3os: B3 1./
yqacTus B pen. FO. 1. Tperpsikos. - M. :
CCMHUHape Axanemus. - (Briciuee
npoeccroHaIbHOE
obpazoBanue: EcrecTBeHHbIE
HayKH).
Crenehn Merouueckue yka3aHust
[ToaroToBka Kk ceMuHapy Mo TemMe 6 AKTUBHOT'O K MpakTuKymy «O0ras
«Cmpoenue amoma» y4acTHs B XUMUSL. XUMHUS
CeMHUHape HEMETAJJIOB»
IlonroroBka otuera 1o JIP Meroauueckue ykazaHus
«OnpeaeneHre SKBUBAJICHTa MeTalla 1 IIpoBepka K npakTukymy «Oomas
110 KOJIMYECTBY BBITECHEHHOTO OTYeTa 110 XUMUSI. XUMHUS
BoZlopoaa» paborte. YO HEMETAJUIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

Cemectp|  Haspamme pasnena, Temsr } Cposn 3atpatel | Ouenoynoe o6ecneqenvne ;
Bun camocrositensHO#M paboThI shionHerms | BPCMCHH CPEJCTBO CaMOCTOATEIPHON paOOThI
(dac.)
CTPOEHUE ATOMA [Togroroska oryera no JIP Meroanueckue ykazaHus
«OrnpeneneHne MOJISPHON Macchl 1 IIpoBepka K IpakTukymy «Oomas
IAOKCHUAA YTIIEpOoaa» oTYeTa 1o XUMHUS. XAMUSI
pabore. YO HEMETaJUIOB»
PA3BUTUE Crernelnp Meronueckue yka3aHus
MPEJICTABJIEHU O IMoAroToBKa K CEMUHAPY II0 TEME AKTHBHOTO K IpakTukymy «O0mast
XVUMWYECKOU CBSI3U «Xumuueckas ces3vy OKTOpE 12 y4acTHs B XuUMus. XAUMHs
CEMUHAape HEMETaJIOB»
KOMIUIEKCHBIE [ToaroToBka k ceMuHapy 1Mo TemMe Crernennp Meronueckue yka3aHust
COEAVMHEHUWA «Komnnexcuvle coeounenusn» aKTUBHOTO K MpakTuKymy «O0rmas
HOAOPE 10 y4acTus B XUMUS. XHUMHSI
CEMUHApe HEMETaJIOB»
IIpoBepka Metoauueckue yKazaHus
[ToaroroBka oT4yeTa mo Ja60paTOpHOMH 5 oT4YeTa 1o K MpakTuKymy «O0ras
pabote «KoMIuIeKCHbIE COSTUHEHUS» pabore. YO XUMHUA. XUMUS
HEMETaJLIIOB»
OCHOBEI XHMHqECKOﬁ HO,Z[FOTOBKa K CEMHUHApYy I10 TEME Creneln MCTOIII/I‘ICCKI/IC YKa3aHus
TEPMOINHAMUKH «Tennosvle a¢hghexmol xumuueckux ) AKTHBHOTLO K npakTuKymy «O0mas
peaxyuti. OCHOBHbIE NOHAMUSA y4acTus B XUMUSA. XUMUI
XUMUYECKOU MepMOOUHAMUKUY ceMUHape HEMETaJLIIOB»
[ToaroroBka oruera no JIP IIpoBepka Metoanueckue ykazaHus
«OmnpeneneHue YHTATBITUN PEAKITUN 1 OTYeTa o K npakTukymy «Oomas
HEHTpaM3allii CUIILHOTO OCHOBAHMS pabote. YO XUMUS. XAMUS

CHJIBHOM KHCJIIOTOWN»

HEMCTAJLJIOB»




CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MGTOI[I/I‘lCCKOC

CemecTtp HaszBanue paszaena, Tembl C 3arpartsl OunenovyHoe obecrieyenue
~ OKH o
’ Bun camocrositenbHON paboThI anélnemm BpPEMEHU CpeICTBO CaMOCTOATENbHOMH PaboThl
(dac.)
Meronueckue yka3aHus
[ToaroroBka oTuera no 1ad00paToOpHOI IIposepxa K IPAKTHKYMY «}(])KGmas{
pabote «OrnpeaeneHnue TerIoThl HOSI0Pb 1 oTHeTa 1o
THpATAIIH» padote. YO XUMUSL. XUMHUSI
HEMETaJIJIOB»
OCHOBHBIE ITOHATHUA . IIpoBepka Meroanyeckue ykazaHus
XUMUWYECKOI KWHETHKH | [I0ATOTOBKa OT4€Ta 110 J1a00paTopHoi K MpaKTHKyMy «O61ias
paboTe «3aBUCUMOCTb CKOPOCTH nexaldpb 1 0TgeTa HS(;O st Xonis
peaKIuu OT KOHIIEHTPAIIUHU BEIIECTBA» papore. '
HEMETaJIJIOB»
MeTtoanueckue yKazaHus
[ToaroroBka oTuera no 1abopaTopHOIt IIposepxa K PAKTHKYMY «}(’)K6n1as[
pabote «BnusHue TemnepaTypsl Ha 1 OTHeTa 110 X
CKOPOCTb PEAKIUH» pabore. YO XUMUA. AMMUA
HEMETaJIJIOB»
Mertoanueckue yka3aHust
[ToaroroBka oTuera no 1abopaTopHOt IIposepxa K npaKTHKyMy «OBmas
pabote «CKOpOCTh B3aUMOJCHCTBUS 2 OTgeTa HS(;O s XM
MAarHus ¢ COJISTHOW KMCIIOTOM» papore. )
HEMETaJIJIOB»
PACTBOPHBI Merouueckue yka3aHust
[ToaroroBka oTuera no 1ab0paTopHOt IIposepka K npakTaKyMy «OBHas
pabote «OnpeneneHrne MOJISIPHOU 0,5 OTgeTa HS(/)'O . XuMis
MaccChl HEAJIEKTPOJIUTOBY papore. '
HEMETaJIJIOB»
MeTtoauueckue yKazaHus
[ToarotoBka oTuera no 1ab0paTopHOIt IIposepka K paKTHKyMy «OBH@s
pabote «Onpenenenue Kaxymeics 0,5 oTHeTa 10
pabote. YO XUMMSL. XUMUS

CTCIICHU JUCCOHALIUU MOJICKYII»

HEMCTAJLJIOB»




CamocrosTenbHas pabota 00yJaronuxcs VY4eGHO-MEeTOANYECKOE
Cemectp HaszBanue paszaena, Tembl . Cpoku 3atpatel . caMOCTOfgeTC;iIe;IﬁHe%oTH
Bun camocrositensHO#M paboThI BpEMEHU CPEJCTBO p
BBITIOJIHCHUS
(dac.)
Meronueckue yka3aHus
[ToaroroBka oT4yeTa no Ja60paTOpHOM IIposepxa K IPARTHKYMY «}(])K6mas{
pabote «XMMHUYECKOE PAaBHOBECHE B nexkabppb 0,5 OTgeTa H; 0 st XuMus
PAaCTBOPaX NMEKTPOIUTOBY pabote. '
HEMETaJUIOB»
IIpoBepka Meroanyeckue ykazaHus
[ToaroroBka oT4yeTa mo JabopaTOpHOM 05 oT4eTa 1o K MpakTuKymy «O0ras
pabote «['maponus conen» ' pabore. YO XUMUS. XUMHS
HEMETaJUIOB»
HEOPT'AHUYECKAA T ArOTOBKa OTYETOB MO JTAGOPATOPHENM IIpoBepka Meronueckue yka3aHust
XUMHUA HEMETAJUJIOB CEHTSOPb- OTUYETOR TIO K MpakTuKymy «O0rmas
paboram no Teme «Heopranmueckas 22
UM HOMETAILIOR nexkabppb pabore. YO XUMUSA. XUMHSI
HEMETaJIOB»
OO611as1 TPYA0EMKOCTh CAMOCTOSITEILHOM paboThl O TUCIUILIMHE (4ac) 69
Brogxer BpeMeHH cCaMOCTOATEILHONM Pa0doTEI, IPeIyCMOTPEeHHbINA YVUYeOHBIM IIJIAHOM
’ 69
JUIsl JAHHOM IMCHMILIMHBI (Yac)

KonrakTHas pa60Ta IIpH IIPOBCACHHUHA y‘le6HLIX 3aHATHH 1O JUCHUINIIMHC BKIIFOYAaCT B ce0s:

3aHATHUA JICKIIMOHHOI'O THIIA, na6opaT0pHLIe pa6OTLI, CCMUHAPCKUC 3aHATUA U I'PYHIIOBBIC KOHCYJIbTAllUH, UHAUBHUAYAJIbHYIO pa60Ty

o6yqa10mnxc;l C IMpCrioaaBaTCJICM.




4.3 Conep:xaHue y4eGHOro MaTepuaa

Coz[ep)KaHne pa3aejioB U TEM NJUCHUIJIUHDBI

1. OBLIAA XUMUA

1.1. BBEJAEHUE

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

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. Bxnan 3eemana u 3ommepdernbaa B pa3BUTHE
Teopuu bopa.

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

[loHsiTHE O KBAaHTOBBIX YHMCIIAX JJIEKTPOHA B aToMe, CIHH. MHOT03JIeKTPOHHbBIE 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 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.
[leproauyeckasi cuctemMa ¢ TOYKU 3PEHHUS CTPOCHUS aTOMa (paJnychl aTOMOB M MOHOB, SHEPTHUS
W TOTeHLMAJd HMOHW3AlWM, KOHCTaHTAa JSKPAaHHUPOBAHUS, CPOJACTBO K  DJIEKTPOHY,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCIEHUS U BaJCHTHOCTh). OJIEKTPOHHBIE AHAJIOTH.
[Tonsitue o kaitHocuMMeTpu. [lepcrieKTUBBI Pa3BUTHUS TEPHOJUUECKON CHCTEMBI.

1.4. PA3BBUTHME ITPEJICTABJIEHUI O XUMUYECKOI CBS3U

Turel XUMHYECKOUW CBSA3U. DKCIEPUMEHTAIBHBIC XapaKTEPUCTUKA XUMHYECKOU CBSI3H (IJIMHA
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.

KoBanentnast cBs3b. Ilpupoma koBanmeHTHOM cBsi3u. KBaHTOBOMEXaHMYECKHME METOJIbI
ONMCAHUsl XUMUYECKOM CBsi3u. Meroa BaJeHTHBIX cBs3eld. BanentHocth B pamkax MBC.
JIOHOpHO-aKIENTOpHBIA ~ MeXaHW3M oOpa3oBaHHsl  KOBaJeHTHOW cBsizu. [lomspuzanus
KOBQJIEHTHOM CBs3U. HamnpaBneHHOCTP M HACBILIEHHOCTh KOBaJ€HTHOW cCBs3u. Konmenmus
rubpuanzanun. KpaTHocTh CBsI3U, G- HW T-CBA3U. METOA MOJEKYISPHBIX OpOUTaiei.
Ces3pIBarole, pa3pbIXifoNniie U HecBs3bBatomue opbOutamu. [lopsmox cBsizu. CrpoeHue
MIPOCTENIINX ABYXaTOMHBIX (TOMOSIIEPHBIX U TeTeposAepHbIX) yacTul no merogy MO JIKAO.
N30snexrponHbie cuctemsl. [lapamaraeTusm.

MexMOJIEKYIIIpHOE B3aUMOICUCTBUE. BUABI MEXMOJIEKYIIPHOTO B3auMoAeicTBus. 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

OOmiass XapakTepuUCTHKa KOMIUICKCHBIX coenuHeHuil. LlenTpanpHbiii artom. Jluranmsl
Koopaunammonnoe wuymcno. Bryrpennss cdepa. Buemnss chepa.  Kimaccuduranum
KOMIUIEKCHBIX coequHeHUH. HomeHKkiarypa KOMIUIEKCHBIX COeOuHEHHH. Teopernueckoe H
MPUKJIAJHOE 3HAYECHHE KOMIUIEKCHBIX CO€AUMHEHU. M30Mepus KOMIUIEKCHBIX COEAUHEHHUMU.
Koopmunarmonnast Teopusi BepHepa kak repBasi yJjaqHas OMBITKA TEOPETUIECKOTO 00BICHEHUS
CTPOCHMS KOMIUIEKCHBIX COCIMHEHMH. YcCIleXu W orpaHudyeHuss teopun Bepnepa. Meron
BQJICHTHBIX CBSI3€H, TEOpUS KPUCTAUIMYECKOTO TMOJIs, TEOpUA IMOJS JIMIaHAOB M METOH
MOJIEKYJIIPHBIX ~ OpOWTaneil MNPUMEHHUTETPHO K XHUMHYECKOW CBSI3M B  KOMIUIEKCHBIX
COCIMHECHUSIX.

1.6. OCHOBBI XMUMWYECKOW TEPMOJUHAMMKH

[lonaTne o0 XxXuMHYECKOM TepMoauHaMuKe. TepmoauHamuyeckue cucremsl. DyHKIUN
cocrossHus. lloHsatme o BHyrpeHHen oHepruu. llepBoe Havanmo tepmoauHamuku. Temuiora,
paboTa M M3MEHEHHE HHEPruM NpH XUMHUYECKOM peakiuu. DHTaIbIUs, €€ H3MEHEHUE B
XUMH4YecKkoM mporecce. 3akoH JlaByasne-Jlamnaca. 3akon I'ecca, ero mpakTU4eCKOe 3HAUYCHUE.
OHTanbnus 00pa3zoBaHUsA. DHTANBINS CTOpPaHUs. DHTaNbNUs peakuuu. [loHsTHE O CTaHAAPTHOM
cocrosiHuu. CTaHmapTHasl SHTAJbIMSA. 3aBUCUMOCTb SHTANBIIMU OT TeMIieparypbl. V3MeHnenue
SHTANBNUU NpH (a30BbIX mepexonax. CTaHAapTHOE M3MEHEHHE SHTAIbINU MPU XUMHUYECKUX
peakuusx. Bropoe nauano tepmonnHamuku. I[lonsitue 06 sHTpomuu. DHTpONUs Kak (YHKIUS
coctosiHMs. KBaHTOBOMEXaHWYeCKas MpUpOJA DHTPONUU. 3aBUCHMOCTb OSHTPOIHMHM  OT
Temreparypbl. M3menenue nsHTponuu mnpu (azoBbiX mepexonax. CTaHmapTHas OSHTPOIHUS.
CranmapTHOE HM3MEHEHHE SHTPONHMH TPU XUMHYECKUX peaknusx. [loHstue o cBOOOIHOM
sHeprun. DHeprusa ['m60ca u sneprus ['enpmronpia. CTaHIapTHBRIA W300apHO-U30TEPMUYECKUMA
MOTEHITMAJ W HAIMpaBJICHUE XUMUUYECKUX MPOIECCOB. DHTAIBITUUHBIN U SHTPOMUUHBIN (HaKTOPHI
Y HaIlpaBJICHUE XUMUYECKUX MPOLIECCOB.

1.7. OCHOBHBIE IOHATU A XUMHUYECKOUW KUHETUKHA

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

Xumuueckoe  paBHoBecue. OOpaTUMOCTh  XMMHUYECKHX mporeccoB. KoHcranTa
XMMHMUYECKOTO DPABHOBECUS. 3aBUCHUMOCTb IIOJIOKEHUS DPAaBHOBECUS OT TEMIIEpaTyphl,
KOHIIEHTpaluuu U JaBiieHust. CBs3b KOHCTaHThl XMMHUYECKOTO paBHOBecus ¢ sHepruen ['mbOca.
Hcnonp30BaHue BENWYMH CTAHAAPTHBIX W3MEHEHUH DHTANBIMU M DHTPOINU DPEAKLIUU JUIS
pacuera koHCTaHT paBHOBecHs. [Ipunuun Jle Illarense.

I'oMoreHHsBIN U reTeporeHHbI KaTaunu3. BnusHue katanm3atopa Ha KOHCTaHTBI CKOPOCTH
npsMoit U oOpaTHO# peakiuil. MexannsMm karanusa. CeneKTUBHOCTh KaTanusza. MHruOGuTopsl.
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 BBIPpAXKCHUSA KOHICHTpPALNU. TepMO,Z[I/IHaMI/IKa N KHUHCTHUKa IIponecca
PacTBOPCHUH. WneanpHble 1 PCAJIBbHBIC 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 — 2JEKTPOJMTOB  3akoHam Payms wu  Bant-l'odda.
N3oronnueckuii kodpdunment. CuiibHbIE U Cl1a0ble 3JIEKTPOIUTHL. PaBHOBecHs B pacTBOpax
cNa0bIX AIEKTPOIUTOB. DAKTOPHI, BIUSIOUINE HA CTENEHb JJIEKTPOJUTUYECKOH JMUCCOLMAIINN.
3akoH pa3seneHuss OctBanbaa. Kaxymascs crenenb nuccounanuu. [lonsarue o0 akTUBHOCTH U
Kod(duureHTe akTUBHOCTH. Boja kak BakHeHmuii pactBoputenb. MOHHOE NpoW3BEICHUE
BoJbl. Bomopomueiii mokazartenb. [loHsTne 00 wHAMKAaTOpax. bydepHbIe  CHCTEMBI.
[IpousBeneHne pacTBOPUMOCTH. YCJIOBUS 0Opa30BaHUS M PACTBOPEHMSI IIOXO PACTBOPUMBIX
coenuHeHu. I'maposms coseil. Teopum KHUCIOT M OCHOBAaHMW: DAaHHUE TEOPHUH, TEOPUS
AppeHuyca, NMpPOTOHHAs, JJIEKTPOHHAsl, TEOPUS COJIbBO-CUCTEM, TEOpHsl YCaHOBHMYA, TEOpUS
KMKO. DOnekrpoxuMuyeckue CBOMCTBa pacTBOpPoB. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
CBOICTBA U peakUuu. DIEKTPOIHbIE MOTEHIUANIbI. Psl HanpsHKEHUH U ero TepMOAMHAMUYECKOE
obocHoBaHue. YpaBHeHue Hephcra. OKHCINTENbHO-BOCCTAHOBUTENbHBIE — MOTEHIIMAJIBL.
[ToHsiTHE O raTbBAaHMYECKOM 3JIeMEHTE. XUMHUUYECKHE UCTOYHHUKH ToKa. [Iporieccsl anekTpoin3a.

2. HEOPTAHUYECKASA XUMUSA HEMETAJIJIOB

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

2.1. BOAOPO/. BOAA. IEPOKCHUIA BOAOPOJA

Bomopon - mepBelii 35eMeHT mepuoaudeckoir cucteMbl. OCOOEHHOCTH CTPOCHHS
atoMa Bojopoaa. M3oTombsl BoAopoda — MNPOTUM, IEUTEpHl, TpUTH. PacmnpocTpaHEHHOCTbH
BOJIOpPOJIa, (GOpPMBI €ro HaxoXIeHWsI B Npupoje. BaieHTHble cocTosiHMS Boaopona. Pazmepsl
aTOMOB ¥ MOHOB. MOJICKYJIApHBIN U aTOMapHBIA BOJOPO1, GU3HUECKHE U XUMHUYECKUE CBOMCTBA.
JlaGopaTtopHble W TEXHUYECKHE CHOCOOBI MOydeHus Bojopoaa. I[IpumeHeHHe BoaOpOAA.
luppuapl Kak COEAMHEHHS BOJOPOAA C MeTallaMM U HeMeTaulaMd  (TaJIOTeHUIbL,
XaJIbKOTeHH/Ibl, THUKTOTEHUABI U T.J1.). PacTBopuMocTs BoJopoja B MeTauiax. Ousnueckue u
XUMUYECKUE CBOMCTBA ruipuaoB. [lonydeHnune u npuMeHeHue ruIpuIoB.

Bona kxak BaxHeliniee coenrHenue Bojiopoaa. Ponb Bosbl B 6nocepe u B reocdepe.
CrpoeHnue MoJeKylbl BOJbl. Accoluanus MOJEKYJ BOAbI 3a CYET BOJOPOAHBIX CBSI3EH.
AHOMasnbpHbIE CBOKCTBA BOJIbl. PU3HUECKHE U XUMUYECKUE CBOMCTBA BOJbL. KpucTaimoruaparsl.
Tspxenasd Boja, €e CBOMCTBA.

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

2.2. KUCJIOPO/]

[Tonoxenune kuciaopoga B mnepuoguueckoi cucreme. CTpoeHHE aTOMHOIO f1pa u
AJIEKTPOHHONH 000JI0UKM aToMa Kuciopoda. PacmpoctpaneHHocTh kucnopona. CrpoeHue
MoJieKysbl. [lapamarHeTusm MoJieKysisipHoro kuciopoaa. dusnyeckue U XMMHYECKHE CBOMCTBA
MOJIEKYJISIpHOTO KHcaoposa. IlodydeHne kuciaopoia B J1IaOOpPaTOPUM U B MPOMBILIUICHHOCTH.
Kunkuii kucnopoa. [Ipumenenue kucinopoaa. BaxkHeime KucIopoHble COSAUMHEHUS - OKCH/IbI
METAJUIOB M HEMETaJNIOB, TMAPOKCUAbI. DHU3NUecKre U XUMHUYECKUe CBOMCTBA OKCHJIOB. Poib
KACIOpOJa  Kak  C€aMOro  pPacHpOCTPaHEHHOTO  3JIeMEHTa B OWOJIOTUYECKUX U
MUHepanooOpasyromux npoueccax Ha 3emie. [lepokcuasl U cynepokcuipl (HaAMepeKUcH), ux
nosydenue u cpoifctsa. Ctpoenme moHoB O2* u Oz ¢ mosuumii Meroga MO. O3oH, ero
MOJIydeHUE, CBOWCTBa, MPUMEHEHHE Ui O30HUPOBaHMS BOABI M BO3JyXa, B KauyecTBe



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

2.3. TAJIOT'EHBI

[lonoxxenne  rajoreHoB B nepuoauyeckol  cucreme.  CTpo€HHME  aTOMOB.
PacnipoctpaneHHOCTh, BakHeHIIMe MHHeEpaibl. Pa3Mepbl aToOMOB, XapaKTEpHBIE BAJICHTHBIE
cocTosiHUS. VI3MeHeHue 53IeKTpOOTPULIATENIbHOCTH M XUMHUYECKOM aKTUBHOCTU B pSAy
rajgoreHoB. CTpoeHHE MOJICKYJ raJloreHOB. MexxMoeKyspHbie B3aumoaeictBus B psjay F-Cl-
Br-1 u arperatHoe cocrosiHie TajJoreHoB. XUMHUECKUE CBOWCTBA rajlOre€HOB, B3aUMOJICHCTBUE C
MetaiiamMu ¥ HeMmetaiiamu. CoseoOpas3Hble TaloreHujibl. MeKraloreHHble COEIUHEHMSL.
[lopsimok BBITECHEHHsI TaJOTEHOB U3 pAcTBOPOB WX TajoreHujoB. JlabGopatopHble u
MIPOMBIIIIJIEHHBIE CIIOCOOBI OJMYYEHUS TAJIOTEHOB (XMMHUECKHUE U 3JIEKTPOXUMHUECKHUE METO/IbI).
TokcnuHoCTh rajoreHoB. IIpumeHeHme ranoreHoB. [‘aJOreHOBOIOPOABI, HX IOJY4YEHUE,
¢uznueckne U XMMHUYECKHe CBOWCTBA. VI3MeHEeHHe CUiIbl TaJOre€HBOJOPOAHBIX KHUCIOT B DSy
HF-HCI-HBr-HI. Consnas kuciota Kak OJHA M3 BAKHEWIIMX MHUHEPAIBHBIX KHCIOT, €€
CBOMCTBa, MOJlyueHUE M mpuMeHeHue. [lnaBukoBas KuciI0Ta, OCOOEHHOCTH €€ CTPOEHU,
npuMeHeHne. Kuciaopoaasle COeJMHEHNS TAIOTEHOB - OKCUABI U TAJIOT€HCOAECPKALUE KUCIIOTHI.
N3meHeHne yCTOWYMBOCTH KHUCJIOPOAHBIX coeAuHeHud ranoreHoB B psany Cl-Br-1. Peakuun
B3aMMOJICICTBHS TAJIOT€HOB C BOJOM. XJIODHOBATHUCTAsl KHCIIOTA, €€ COJIM - THUIOXJIOPHUTHI.
XnopHast u3BecTb. XJIOPUCTAsi, XJIOPHOBATAsA, XJIOPHAsI KUCIOTHI U UX COJIM — XJIOPUTBI, XJIOPATHI,
nepxioparbl. CrocoObl  momydeHus. CTpoeHME U CBOWCTBA, NPUMEHEHHWE BAKHEHIIMX
KHCIIOPOJICOAEpKAMX KUCIOT Xjopa H ux conedl. ComocraBieHWe CHIBI KHCIOT U
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB B PANY KHCIOPOJCOAEPKAIMMUX KUCIOT. OKCHUABI
xiopa Cl,0, ClO2 u Cl207, ux ycTOWYHUBOCTh U OKHCIUTEIHHO-BOCCTAHOBUTEIIbHAS AKTHBHOCTD.
Kucnopoacoaepxamuye KaCIOTHI OpoMa, HMOJa M HMX COJIM, COCTaB, INOJY4YEHHUE, CBOMICTBA.
Okcunpl OpoMa u woma. HeycTOWYMBOCTH KHUCITOPOIHBIX KHCIOT W OKCHIOB Opoma.
AMdoTepHOCTh HOTHOBATHCTON KUCIOTHL. [1oydeHne u CBOMCTBA HOIHBIX KUCIIOT U UX COJICH.

2.4. IIOAT'PYIIIIA CEPBI
OO01ast xapakTepUCTHKA AJIEMEHTOB MOArPYHIbI cephl. [lonoxkeHre B mepruoniecKkoi
CHUCTEME, CTPOCHHE aTOMOB, pacCHpPOCTPAaHEHHOCTb, (OPMBI HAXOXKIACHHUS B MPHUPOJIE.
XapakTepHble BaJIeHTHbIE cocTosiHus. Du3nueckue cBoiicTBa cBoO0AHOI cephl. Ee amnoTponHbie
U noauMopQHbIe MOAU(PHUKAUMU. XUMHYECKHe cBoiicTBa cepbl. COoeIUHEHUS ¢ MeTallaMu U
Hemetaiamu. [lonydenue, ctpoeHue u cBoiictBa cepoBogopoa. Cynbhuabl, TuapOCyIbG b,
nonucynbpuasl. MHoOTOCEepHHUCTBIE BOJOpOAHbIE coenuHeHus. CynbGuabl MeTauioB Kak
BaXKHEHIIee MUHEpalbHOE chipbe. lMcnonp3oBaHue Cynb(QuUIOB METAIOB B TEXHHKE.
Kucnopoansie coenunenusi cepbl. CriocoObl MOMY4YEeHUS, CTPOCHHE M CBOMCTBA OKCHJIA CEpbl
(IV). Cepuucras KuCIOTa, €€ CTPOCHHE, CIIOCOOBI TMOJYYEHHs, OKHUCIUTEIbHBIC |
BOCCTaHOBUTEJbHBIE CBOICTBAa. CynbpUThl M OUCYIB(UTHI, UX YCTOMYUBOCTH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHIN THOHWII, THOCEPHUCTAs U MOJIUTUOHOBBIE KUCIIOTHI U
X coiu (CTpoeHHe, MmojiydeHue, cBoictBa). CepHOBAaTUCTas KUCIIOTA, THOCYIb(pAT HATPHUS.
Kucnopoansie coenunenus cepbl (VI). CepHblil aHruapuj, €ro CTpoeHHE, (U3HMUECKUEe U
XMMHMUYECKHE CBOMCTBA, IOJydeHHME M3 cepHUCTOro rasza. CepHas KuUCIIOTa, €€ CTPOCHHE,
¢busznueckue u xumuueckue cBoiictBa. Oneym. Cynbdarel, Oucynbdarsl, TPUPOIHBIE
MPOU3BOJIHBIE CEPHOI KUCIOTHL. [InpocepHas kucnoTa, mupocynbdarel. XIOPUCTHIN CyabhypUI
U xJopcynbhoHoBas kucioTa. [lepokconucepHas KUCI0Ta, TEPOKCOAUCYIb(ATHI, UX CBOMCTBA.
Cenen u Ttemtyp. CBoiicTBa CBOOOJHBIX 3JE€MEHTOB. BakHellime KHCIOPOIHbBIE U
BOJIOPOJHBIE COEIMHEHMS celeHa U Teiurypa. CelleHHIbl U TEeJUTypUIbl, UX POJb B TEXHHKE.
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 CTPOCHUS BXKHEHIINX COSMHEHUN CEpPbl, CEJeHa U TeJlTypa.



2.5. A30T

Crpoenue aroma. PacmpocTpaHeHHOCTb W HaxoxieHue B mnpupone. CrpoeHue
Monekynbl azota (BC u MO). ®dusnueckre u XUMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta.
JIaGopaTopHble M IPOMBILIUIEHHBIE CIOCOOBI MosTyueHust a3ota. [Ipumenenne cBoO0HOTO a30Ta.
Crpoenne ammuaka. CBoiicTBa U IpUMEHEHHE aMMHaka. I uapatel ammuaka. Cojiu aMMOHMSL, UX
MOJIyueHue U CcBOMCTBAa. AmMuakaTel. HuTpuapl ¥ amuapl Kak OpPOU3BOAHBIE aMMHAKa.
I'unpasun, coctaB u cBoicTBA. A30THCTOBOJOPOIHAS KucioTa U ee conu. CoenHeHus a3oTa ¢
rajjoreHamMu. KuciopoaHble coeIMHEHUs a30Ta. MHOrooOpasue KHUCIOPOIHBIX COCIUHCHUH:
OKCHJIBI PA3JIMYHOTO COCTaBa, KHUCJIOpojcoAepxk amme kuciaoTel. Oxcupa azota (l): momyuenue,
¢busnveckue U XMMHYCCKHE CBOMCTBA, CTpOCHHE MOJIeKynbl, npumeHenue. Oxcuna azora (I1):
CTPOEHHE MOJIEKYJbl, (U3UYECKUEe U XUMHUYECKHE CBOMCTBA, JIaDOpaTOpHBIE CIIOCOOBI
nonyueHus. Jumokcmn aszora (okcua azota (IV)): crTpoeHwe MouieKynbl, IuUMepU3alius,
noyiyueHue, (U3NYeCKue M XMMUYECKHE CBOICTBA, B3aUMOJICHCTBUE C BOJIOM, MPUMEHEHHUE.
Azotucteiii anruapua (oxcup azota (l11)): crpoenue momnekyinbl, pU3NYECKHE U XUMUYECKUE
CBOICTBa, MOJTy4YeHHE. A30TUCTasl KUCIOTA: OJy4eHHE, CTPOEHHE, CBOMCTBA. OKUCIUTENBLHOE U
BOCCTAHOBUTEIIBHOE JICCTBHE A30TUCTOM KHUCIOTHI. HUTpPUTHI, MX MOJy4€eHHME W CBOMCTBA.
AzoTHbBI aHruapup (oxcupg azota (V)): moiydyeHue, (PpU3MUYECKHME M XUMUYECKHE CBOWCTBA,
CTpOEHHE MOJEKYyIbl. A30THas KUCJIOTa: CTPOEHHME, B3aUMOJEHCTBHE C MeTalylaMH H
HEMeTaJlJlaMH, TOoJIyueHue B J1abopatopuu, npumeHeHue. Hutpartbl, mosyueHue M CBOWCTBA.
A3OTHBIE yIOOpEHHS.

2.6. DOCDOP U ITOAT'PYIIITA MBIIIIBAKA

Crtpoenune aroma. PacmpocTpaneHHOCTh B mpupojze, Gopmbel HaxoxaeHus ¢ocdopa
(bocdhoputsl, amartutel). BaneHTHBIE cocTOsSHUA. AJIOTpornHBIE Moaudukauu docdopa.
Crpoenne Oenoro u kpacHoro ¢ocdopa, uX (QPuU3NUECKHe W XUMHUYECKHE CBOMCTBA.
B3aunmoneiictBue docdopa ¢ Meramiamu U Hemetaiiamu. [lomydenne u mpumenenue docdopa.
Iappuner docdhopa. Crnocobsr momyuenus ¢ocuna. Comu dochonus. CpaBHEHUE CBOWCTB
dbochuna wu ammmaka. Dochuasl MeTaIOB (TMOJydeHWE, CBOWcTBa). [ aloreHuabl U
okcuranoreHuasl dochopa. Heopranmueckue monumepsl Ha ocHOBe docdopa. Kucaopoansie
coemuaeHust pochopa. Oxcua dochopa (l11): crpoeHre MoOIEKyabI, CBOHCTBA, CIIOCOOBI
nonydenus.  Docdopucras  KHCIOTA:  TOJyYEHHE,  YCTOWYMBOCTh,  OKHCIHTEIBHO-
BOCCTaHOBHTEJIbHBIC M KUCIIOTHO-OCHOBHBIC cBOMCTBA. Dochuthl. DochopHOBaTHCTAS KHCITOTA:
CTpOCHHUE, ToJydeHue u cBoiictBa. ['mnodochurer. DocdopHoBaras kucinora, ee coan. Okcum
dochopa (V): cTpoeHne MONEKyIbI, MOJTyYeHHUE, cBOWCTBa. [lomydeHne u B3aMHBIC MEPEXOIbl
opTo- MeTa- U nupodochopHO KuciaoT. CTpoeHHe U CBOKWCTBA GOCHOPHBIX KUCIOT U X COJICH.
I'unponus docdaros. [Tomumeradocdarsl. Docdopurie ynodbpenus. Heopranuueckuii 6eH301 U
HEOPraHUYeCKUN KaydyK.

CtpoeHre aTtoOMOB TIOATPYIIBI MBINIbAKA — MBIIIbSIKA, CYPbMbl W BHCMYTa.
PacnipoctpanenHocTh, MuHepasibl. [lodyueHHe NPOCTBHIX BEIIECTB W3 MPUPOIHOTO CHIPbHSL.
duznueckue M XMMHUYECKUE CBOWCTBA, NpUMEHEHHUE. BayieHTHbIe cocTosiHus. BakHeime
coequaeHuss Mblmbsika (1) w  (V): MBIIIBAKOBUCTBIA W MBIIIBSIKOBBIA  aHTHJIPHUIBI,
MBIIIBbSIKOBUCTAs U MBIIIBSKOBAsE KUCIOTHI, apCEHUTHI U apceHaThl. [IposiBieHne am(poTepHBIX
CBOMCTB y COEIMHEHUHN MbIIbsAKA. XJIOpUAbL, Cylnbpuasl u THOcoiau Melmbska (1) u (V).
Oxcugst cyppMbl () u (V), cyppbMmsHUCTass M CypbMsiHas KHCJIOTHI, AHTUMOHHUTHI U
aHTUMOHaThl. COCTOSIHIE COSAMHEHUI CYpPbMBI B BOJHBIX pACTBOpax. ['aloreHuibl CypbMbl U UX
rupoin3. Cynbhuasl U THOCOIM cypbMbl. Baxuelimmue 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 BUCMYTa: MOJY4YE€HHUE, CBOICTBA, CTpOCHUE, U3MEHEHUE YCTOMYUBOCTHU B
psany As-Sb-Bi. ApceHujbl, aHTUMOHHJIbI, BUCMYTH/IbI: IOJIydeHHUE, CBOWCTBA. [IpuMeHeHHe
COEJIMHEHUH IEMEHTOB MO PYIIIBI MBIIIbSIKA.



2.7. VI'JIEPOJ

Oco0OeHHOCTH CTpPOCHHUs aroma, CIOCOOHOCTH 00pa3oBbiBaTh cBsi3u C-C pa3iaudHOM
KpaTHOCTH. MHOroo6pa3ue COECIMHEHUH yriepona, €ro BajeHTHble ¢opmbl. Haxoxxnenue
yriepoja B npupoje. Kpucramnmueckast cTpykTypa anmasa u rpadura. VickyccTBeHHBIE aIMa3bl.
KapOun. ®ymnepensl. [IpuMenenne anMazoB, rpaduTa, Caku. AKTHUBHPOBAHHBIA Yrojb Kak
MOTJIOTUTENh Ta30B, IapOB, PAaCTBOPEHHBIX BEIIECTB. XHMMHUYECKHE CBOWCTBA Yriepoja.
CoenuHeHHs ¢ METaUIaMH U HeMeTaulaMu. Baxuelre kapOuabl: cepbl (cepoyrieposa), a3oTa
(tman), kpemuusi (kapOopyHma), metaioB. [IpocTeie U KoMIUIEKCHBIE MaHuAbl. llumanamumbt
LIEJIOYHBIX U IIEJI0OYHO3EMENbHBIX MeTaI0B. Po1aHuCcTOBOJOpOIHAS KHCIO0Ta U ee cou. PonaH.
lanorenuapl  yriepojga - YETHIPEXXJIOPUCTBINM  yriiepoJ, (TOPIPOU3BOAHBIE YIIIEpoJa.
Kucnopoansie coenunenus yriepoaa. Oxcua yriepona (11): ctpoenne Mosiekyinsl, HojydeHUe u
cBoiictBa. KoopauHallMOHHBbIE COEIMHEHHUS OKCUAA YriepoAa - KapOOHWIJIBI MEPEeXOIHBIX
metaiuioB. ®Docren. Ilpumenenne okcuga yriaepona. JWoOkcua yriaepoda: MOIy4YEHHUE,
¢u3nveckne U XMMHUYECKHE CBOWCTBA, CTPOSHHE MOJIEKYIIbI, IPUMEHEHHE. YTOJIbHAsI KUCIIOTA,
ee crpoeHue u cBoictBa. KapOonartel, OukapOonatsl. KapbamuuoBas kucinora. Ilomyuenwue,
CTpOEHHE U IPUMEHEHNE KapbaMua (MOUEBHHBI).

2.8. KPEMHUU

Crpoenne aTtoma, pacHpOCTPAHEHHOCTb. POJb KpeMHHUS B TOCTPOCHUH 3€MHOU KOPBI.
OcHoBHble MuHepaibl. Kpucrammmueckas cTpykTypa Kpemuus. I[lomydenue, ¢usznueckue u
XUMUYECKHME CBOMCTBA KpeMHHMsA. KpemHuil - mnomynpoBogHUK. COEIMHEHHs KPEMHHS C
MetaiiaMmu 1 Hemetaulamud. Cwmmnuasl.  CoequHeHHsT KpPeMHHST ¢  TajJoreHaMu.
KpemuedropucroBomoponnas kuciaora, ee coiad. CoequHeHHs] KpPEeMHHUS C BOJOPOIOM.
[Tonydyenune, cTpoeHHE, CBOWCTBA W NPUMEHEHME CWJIAHOB. Pasznmnunms B yCTOMYHMBOCTH
YIJI€BOJOPOJOB M cuiaaHoB. Kucmopomueie coeaunenus kpemuus. Oxcup kpemuus (I1):
MOJyYeHUEe W CBOWCTBAa. JIMOKCHI KpEeMHHS: OCOOCHHOCTH KPHCTATMYECKON CTPYKTYPBHI,
nonuMopdHbIX Moaupukauuid. [IpupoaHbie pa3HOBUIHOCTH TUOKCHAA KpeMHHs. KpemHueBbie
KUCJIOThI. CHIIMKarenb: MOJydeHUE, MpuMeHeHue. [IpupoaHbpie CHIIMKAThl M aJIFOMOCHIIMKATHI.
HckyccTBeHHBIE CIIMKATBI — CTEKJIA, CUTAILIIbl. CHUIIOKCAaH, CUIIMKOHBI.

2.9. BOP

CrtpoeHre aroma, pacpOCTPaHEHHOCTh, HaXOXeHue B mpupoze. [lomyueHue 6opa,
ero (u3nveckue W Xumudeckue cpoiictBa. CoenuHEHUs Oopa ¢ MeTallaMd M HEMETaJUIaMH.
Hutpuner Gopa - rekcaroHainbHbIi W KyOmdeckuii (Oopas3oH), mnpumeHeHue. bopazoin.
lanorenunpl  Oopa. Heopranumdeckue TmoJuMepsl Ha  OCHOBE  COCAMHEHHWE  Oopa.
BopdropucroBoiopoiHas KuciaoTa, €€ Cou. bopoBoIOpO b, HX COCTAB, MOJTyUYEHHE, CBOMCTBA.
Ctpoenne nubopana. bopruapuapl u O6opuasl MetayuioB. KuciopoaHeie coeiamHeHHs Oopa.
Oxcun 6opa. bopHble kucinoThl, ux coym. [lonydenue, ctpoenue u ruaposu3 Oypel. [IpupoaHbie
6opatbl. CinoxHbIe A3PUpbl O0pHOI KUCIOTHL. [IpuMeHeHe KUCIOPOAHBIX COeAUHEHUI Oopa.

2.10. THEPTHBIE U BJIATOPO/IHBIE I"A3bI

Oco0eHHOCTH 3JEKTPOHHOrO CTpoeHus aromoB. Haxoxnenue B mpupone. CriocoObl
pasaenenus. Puzndeckue cBoiictBa. OcoOble CBOICTBA renus, KBAaHTOBAs )KUIKOCTb. OTKpHITHE
coequHeHuil Omaropoanbix razoB. Knatpatsl. IlepBoe Xumuueckoe COEJUHEHHE KCEHOHA.
@Topunsl kceHoHa. [Ipupona cBsazu B XeFs. Tpuokcua kceHoHa, MEPKCEHAT-MOH, KCEHOHOBAs
KHCIoTa. XuMust KpunToHa. [IpuMeHeHre HHEPTHBIX U OJIaropoHbIX Ta30B U UX COEIMH EHUM.



4.3.1 TlepeyeHb CeMHHAPCKUX 3aHATHIA U 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
Texnunka 0e301MacHOCTH TIPH 1 CobecenoBanne
BBITIOJIHEHUHU pabOT B MPAKTUKYME
1 BBEJIEHUE | CemuHap « ATOMHO-MOJIEKYJISPHOE 9 5 VYcrHoe I1K-6.1
ydeHHE» cobeceroBaHue.
1. Onpenenenue SKBUBaJIeHTa IIpoBepka I1K-3,2
MeTajlia o KOJIMYECTBY oryeroB o JIP. | [1K-4.4
BBITECHEHHOI'0 BOJIOpOJa I1K-5.2
2. OnpeneneHre MOJISIPHON Macchl KonTponbHast I1K-6.1
JIMOKCHJIa yriepoaa pabora
3. Pemienne 3aa4 no Teme
2 CTPOEHHUE Cemunap «CtpoeHue aToMa» 10 YcrHoe I1K-6.1
ATOMA cobeceoBaHue
3 PA3BUTHE CemuHap «XHUMHUYECKAs CBSI3b» 10 YctHOE [1K-6.1
npgﬁgg%Bﬂ cobeceioBaHne
XUMMYEC-
KO CBSI3U
4 KOMIUIEKC- | Cemunap «KomriekcHbie 4 3 YcrHOE [1K-6.1
HDIE COETMHEH U cobecenosanne | I1K-3,2
COEJIMHEHU
q 1. KommiekcHbIe coeTuHeHUS IIpoBepka [IK-4.4
orueros no JIP. | I1K-5.2
I1K-6.1
5 OCHOBBI Cemunap «TermioBbie 3ppexThI 10 6 VerHoe ITK-6.1
Xmﬁg;Ec' XUMHYECKUX peakiuid. OCHOBHbBIE cobeceoBaHue.
TEPMOJIUHA | TMOHATHS XUMUYECKOH
-MHKHU TEPMOANHAMUKID) ITpoBepka I1K-3,2
1. Ompenenenre SHTAIBITHHA otueToB 1o JIP. [1K-4.4
peaxIy HeuTparnu3aliui CHILHOTO [IK-5.2
OCHOBaHUS CHJIFHOM KHCIOTON I1K-6.1
2. OmpeneneHne TerIoTh
THApaTaluy
6 OCHOBHBIE | ], 3aBHCHMOCTH CKOPOCTH PEaKITHH 10 10 ITpoBepka IK-3,2
)?I/?ﬁﬁggg_ OT KOHLIEHTpAINH BEIIeCTBa orueToB 1o JIP. [1K-4.4
KOIA 2. BrusiHUME TeMImepaTypsl Ha IK-5.2
KUHETUKHA | CKOPOCTh PEaKIiH I1K-6.1
3. CKOpOCTh B3aUMOJICHCTBUS
MAarHusi C COJIIHOM KUCJIOTOU
7 PACTBOPBIL | 1. Onpenenenne MOISPHOR MacChl 10 10 ITpoBepka IK-3,2
HEDJICKTPOITUTOB orgeroB no JIP. | IIK-4.4
2. OnpeneneHue Kaxyiencs I1K-5.2
CTENEHH TUCCOLMALUN MOJIEKYJ [1K-6.1
3. XuMm4ecKkoe paBHOBECHE B
pacTBoOpax JIEKTPOIUTOB
4. T'mnponus comneit
8 HEOPTAHMY | 1, Kucnopon. Bomopos. ITepokcu 44 40 ITpoBepka [1IK-3,2
E-CKAA BOZIOpOIA orueToB 1o JIP. [1K-4.4
XUMHUSA
HEMETATUIO | 2- Tamorenst IK-5.2
B 3. Cepa I1K-6.1
4.Azo0t
5. @ocdop
6. Cypema. 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 CTPOEHHME ATOMA [ToaroroBka k ceMmuHapy. I1K-3, T1IK-4, I1K-3,2
ITogroroska u Hanucanue oruértos | I1K-5, [TK-6 I1IK-4.4
o JIP. I1K-5.2
[ToagrotoBka K KOHTPOJILHOM [1K-6.1
pabore
2 PA3BUTHUE [ToaroroBka xk cemuHapy I1K-3, T1IK-4, I1K-3,2
[IPEJCTABJIEHU O I1K-5, T1IK-6 [1IK-4.4
XUMHUYECKOM CBSI3U 1K-5.2
I1K-6.1
3 KOMIIJIEKCHBIE Iloaroroska K cemunapy. | [1K-3, I[1K-4, I1K-3,2
COEJAMHEHNMA IToxgroroska u Hanucanue oruértos | I1K-5, [TK-6 [1K-4.4
o JIP [1K-5.2
[1K-6.1
4 OCHOBEBI Iloaroroska K cemunapy. | [1K-3, I1K-4, I1K-3,2
XUMHNYECKON IToxgroroska u Hanucanue oruétos | I1K-5, [TK-6 [1K-4.4
TEPMOJNHAMUKU o JIP IIK-5.2
I1K-6.1
5 OCHOBHBIE ITOHATHUA | IToaroroska u Hanucauue oruéros | I11K-3, I1K-4, [1K-3,2
XUMUYECKOM o JIP IIK-5, T1IK-6 I1IK-4.4
KMHETUKU IIK-5.2
I1IK-6.1
6 PACTBOPEI IToxaroroska u Hanucanue otuéros | I[1K-3, I[TK-4, [1K-3,2
o JIP IIK-5, T1IK-6 I1IK-4.4
IIK-5.2
I1K-6.1
7 HEOPT'AHMYECKAS IToxaroroska u Hanucanue otuéros | I[1K-3, I[1K-4, [1K-3,2
XUMUA o JIP IIK-5, T1IK-6 I1IK-4.4
HEMETAJIJIOB I1K-5.2
I1K-6.1
4.4 MetoauyecKde YKa3aHUsI 10 OPraHM3alMd CAMOCTOSTEJIbHOH padoThI
CTY/IEeHTOB
CamoctosaTenbHass paboTa CTyOEHTOB, CBSi3aHHas C TOJATOTOBKOM OTYETOB IO

BBITIOJTHCHHBIM J'Ia60paT0pHBIM pa60TaM, 3aKpPCIUVICHUEM TCOPECTUUCCKOTO MaTcpHalia B BHIC

peuieHud 3aaa4 U NOArOTOBKU K CEMHUHApaM, IPOBOJAUTCA BO BHCAYAUTOPHOC BPEM:I.

Cmpykmypa omuema no 1a6opamopnot pabome:

1. Ilens paGoTHL
2. Teoperuueckas 4acTh.




3. BrImonHeHHE pacueTHBIX, rpa@UUECKUX U KOHTPOJIHHBIX 331aHUN B COOTBETCTBHUU C
METOIMYECKUMU YKa3aHUSIMU K KaXI0H padore.
4. BbiBoj (Ha OCHOBE MOJYYCHHBIX PE3YJIBTATOB).

MGTOI[I/I‘-IGCKI/IC PEKOMCHAAIMHU 110 BBIIOJHCHUIO U 06p2160TKe SKCIICPUMCHTAJIbHBIX
JaHHBIX TI0 KaxJ0H JaboparopHOW paboTe OMHMCaHbl B METOJAMYECKUX PEKOMCHIAIUSX,
MOITOTOBJICHHBIX MPENOIaBaTeIsIMUA Kadeaphl:

CadponoB A.1O., CranmemakoBa B.A., Iumoa JI.M., Kamesckuii A.B., Scbko T.H. O6mas

xumusi. Xumus HemeTaimos - U3n-so UT'Y, Upkyrek, 2015.

[Tpumeps! pemeHus TUTIOBBIX 33J1a4 MPEICTABICHBI B PEKOMEHIYEMbIX YIEOHBIX ITOCOOHSIX
1 33JJaYHUKax M0 00Iel 1 HEOPraHMYEeCKONH XUMUHU:
3ajauun ¥ ynpakHeHus 1o oomiel xumun : yaeO. mocodue / H. JI. I'munka [u ap.]. - CIIO6. [u ap.]
. Xumus, 1986. - 272 ¢. u3nanue ABaaiaTh YeTBEPTOE M BCE MOCIICTYIONTUE U3TAHHS.

4.5. TlpumepHasi TeMaTHKAa KypCOBBIX CHHTE30B (npu Hanuyuu)

V. YUEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUILIMHBI (MOJIYJIS)

a) OCHOBHAaf JUTepaTrypa

1. Heopranmueckas xumus [Tekcr] : yue6. st ctyn. By3oB: B 3 1. / pen. YO. JI. TpeThsikos. - M.
: Akagemus. - 24 cm. - (Beicmee npodeccnonansaoe obpazoBanue: EcrecTBeHHBIE HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexoanbix anemenToB, Ku.1/ A. A. [Ipo3nos [u ap.]. - 2007. - 349 c. :
mi. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumust nepexoaHbix anementoB, Ku.2 / A. A. [Ipo3nos [u ap.]. - 2007. - 400 c. : un.
- 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 jor. - M. : U3zn-Bo MI'Y :
Axanemknura, 2007 - . - 22 cm. - (Knaccuueckuit ynuBepcurerckuii yueOnuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 1.-2007. - 537 c. : un. - bubnuorp.: c. 24. - [Ipenm. ykas.: c. 521-537. - ISBN 978-5-
211-05332-2. - ISBN 978-5-94628-298-7.

T. 2.-2007. - 670 c. : un. - [Ipeam. ykas.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. Cy066oTtuna, Hemna AnekcanipoBHa. JleMOHCTpallMOHHBIE ONBITHI [0 HEOPraHUYECKOW XUMUU
: yueb. nocodbue / H. A. Cy66otuna, B. A. Anemun, K. O. 3namenkos ; pea. FO. JI. TpeTbsikos. -
M. : Akagemus, 2008. - 282 c. ; 21 cm. - (Bbiciiee npodeccuonansHoe 06pa3oBaHue:
EctectBennslie Hayku). - bubmmorp.: c. 270. - ISBN 978-5-7695-4271-8.

4. I'punBya, Hopman H. Xumus snemenToB: niep. ¢ anri. : B 2 1./ H. H. I'punByn, A. DpHmo. -
M. : bunom. JIaboparopus 3Hanui, 2008. - 27 cm. - (JIyumwuii 3apy6exxubiii yueOHuK). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : un. - bubnuorp. B koHiie rias. - [lep. uza. : Chemistry of the



elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2. - 2008. - 670 c. : nn. - bubnuorp. B KoHue r1aB. - [Ipeam. ykas.: c. 620-662. - Ilep.
u3z. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

5. Heopranuueckas xumusi. XUMUs 2JIEMEHTOB [ DNEKTPOHHBIN pecypc] : yued. Ui CTy[. BY30B,
00yu4. o Harp. 510500 "Xumus" u cner. 011000 "Xumus" : 8 2 1. / FO. [. TpetbsikoB u np. - 2-¢
u3., nepepad. u goi. - OBK. - M. : Uza-Bo MI'Y : Akanemknura, 2007. - Pexxum noctyna:
DNeKTPOHHBIN YuTaNbHBIHA 32 "budmnorex". - 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.

6. Toy0, M. MexaHu3Mbl HEOPraHUYECKUX peakiuii [ DnekTpoHHbIN pecypc] / M. Toy0, Jx
bepmxecc. - Mocksa : bunom. Jlabopatopust 3nanuii, 2012. - 678 c. - Pexxum noctymna: 9bC
"N3natenberBo "Jlawe". - Heorpannya. mocrym. - ISBN 978-5-9963-0975-7.

7. Pymsannes, b. B. OxucnutenbHO-BOCCTaHOBUTEIBHBIE MPOIIECCHI [ DNIeKTpoHHBIHN pecype] / b.
B. Pymsnies. - Mocksa : bunom. Jlaboparopus 3nanuit, 2013. - 285 c. - Pexxum nocryna: 9bC
"NznmatenberBo "Jlane'". - Heorpannyd. mocryi. - ISBN 978-5-9963-1467-6, 978-5-9963-1466-9.

8. Jlepuukuii, M. M. Jlo6po noxanoBate B xumuio! [ DnexTpoHHslit pecype] / M. M. JleButikuii.
- Mocksa : bunowm. Jlabopatopus 3Hanui, 2014. - Pexxum nocryma: ObC "UznatenscTBo "Jlanp".
- Heorpanwuu. noctymn. - ISBN 978-5-9963-2347-0.

0) 1OMOJTHUTEJIbHAS JIUTepaTypa

1. I'muaka, Hukonai JleonnmoBuy. 3anaun u ynpakHeHus o oome xumuu [Tekcr] : yueo.
nocoobue / H. JI. 'munka. - U3na. crep. - M. : KnoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-406-
00810-2.

2. I'nmunka, Hukonaii JIeonnmoBud. 3a1auu ¥ ynpakHeHHUs 1o o0mieit xumuu [ Tekcer] : yueo.
nocobue / H. JI. 'munka. - U3na. crep. - M. : KnoPyc, 2012. - 240 c. ; 21 cm. - ISBN 978-5-406-
02098-2.

3. Epémun, Bagum BrnagumupoBud. OcHoBbI 00111ei 1 Gpusnueckoit xumuu [Tekcr] : yueo.

noco6ue ays crya. By3oB / B. B. Epémun, A. 5. bopiieBckuid. - Jlonronpynasiii : UHTENEKT,
2012. - 847 c. : un. ; 24 cwm. - [Ipenm. ykas.: c. 839-847. - ISBN 978-5-91559-105-8. 2013.

4. O6mas xumus [Texcr] : yued. nocodue / H. JI. I'nunka. - uzn., crep. - M. : KnoPyc, 2012. -
746 c. : un. ; 21 cm. - bubnuorp.: c. 725-726. - [Ipeam. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1.

5. 'munka, Hukonait JleonnpoBuy. O0miast xumus [ Teker] : yue6. mocodue / H. JI. I'munka. - M.
: KnoPyc, 2009. - 746 c. : un. ; 21 cM. - bubnuorp.: c. 725-726. - IIpenm. ykas.: c. 727-746. -
ISBN 978-5-406-00115-8.

6. I'munka, Hukonaii JleonnnoBuy. O0miast xumus [ Teker] : yue6. mocobue / H. JI. ['munka. -
u31., crep. - M. : KaoPyc, 2013. - 746 c. : un. ; 21 cm. - bubnuorp.: c. 725-726. - [Ipeam. ykas.:
c. 727-746. - ISBN 978-5-406-02934-3.



7. I'munka, Hukonait Jleonunosud. 3aiaun u ynpaxxaenus no oomei xumun [Teker] : yueO.
noco6ue / H. JI. ['munka. - U3a. ctep. - M. : KnoPyc, 2014. - 240 c. ; 21 cm. - ISBN 978-5-406-
03259-6.

8. I'munka, Hukounait Jleonnnosud. 3anauu u yrpaxHeHus 1o oomen xumuu [Tekcr] : yueo.-
MpakT. mocodue st 6akanaBpoB : yued. mocodue it CTyA. By30B, 00yU. IO €CTECTB.-HaYY.
Hanp. u cuen. / H. JI. Inunka ; pex.: B. A. Ilonkos, A. B. baOkos. - 14-¢e u3n. - M. : IOpaiir,
2014. - 236 c. ; 21 cm. - (bakanasp. bazoserii kypc). - ISBN 978-5-9916-3115-0.

9. Muxaiinos, Oner BacunbeBud. CucremMaTika 1 HOMEHKIATypa XUMHUYECKUX BEIIECTB
[DnexTponHbIit pecypc] : yaed. mocodue / O. B. Muxaitnos. - 9BK. - M. : Yauepcurer, 2008. -
309 c. - Pexxum jocTyna: DieKTpOHHBIN YUTaIbHBIH 321 "budmmorex". - ISBN 978-5-98227-
161-7.

10. Coopuuk ocHOBHBIX (hopmyin o xumuu [ Teker] / M. A. Psi6oB [u ap.]. - M. : ACT :
Actpens, 2008. - 319 c. ; 13 cm. - (Kapmanssrii cripaBounuk ctyaenTa). - ISBN 978-5-17-
041782-7. - ISBN 978-5-271-15880-3.

11. O6mas xumus [Tekct] : yue0. mocodbue / MpkyTrckwmii roc. yH-T, XuM. ak ; coct. JI. M.
HumoBa ; pen.: A. I'. IIpoiinakos, A. @. Jletnukosa. - Upkyrck : U3g-so UT'Y, 2014. - 117 c. ;
20 cm. - ISBN 978-5-9624-1078-4.

B) CIIUCOK ABTOPCKHX METOAUYECKUX Pa3padoToK:

6 DUOC UT'Y pazmewernvl memoouueckue yKazarus K 1a060pamopHbim pabomam:
1. CadponoB A.1O., CranpmakoBa B.A., lumosa JI.M., Kamerckuit A.B., fAckko T.H. O6mas

XUMUS. XUMHSI HEMETAJIJIOB : METOIMY. YKa3aHus K J1a0. padortam / Mza-so UI'Y, Upkyrck, 2015.

1) 0a3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

1.www.elar.usu.ru/.../1569/1/1333921 exam.pdf

2. http:www.ksu.ru/chmku/docs/kn4_06.rtf

3. www.xenoid.ru/.../chem_books_download.php

4. http:/www.ftchemistry.dsmu.edu.ua/neorg_him/lek_14.html
5. http:www. Ftchemistry.dsmu.edu.ua.html

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

7

8

9

1

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

. http:www.novedu.ru

0. http:www.newlibrary/ru/.../neorganicheskaya _himiya

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YuedHo-1a60paTropHoe 000py10BaHue:

[Momemenus  isi  MOpPOBEACHHUS  JEKIMOHHBIX M JAOOpATOpPHBIX  3aHATHUH,
YKOMILUIEKTOBaHHBIE HEOOXOTUMBIM 000pyJOBaHMEM, MPUOOPHOW 0a30i M peakTUBAMH, a
HMMEHHO:

- ayIWTOpUH, OCHAIIECHHbIE MYJIbTUMEIUUHBIMU CpPEICTBAMH, Ui MPOBEACHUS
ayTUTOPHBIX U MpakTH4ecKux 3anatuii (ayn. 402, 426, 303); ayx. 5, 402, 426 oGopynoBaHbI


http://www.xenoid.ru/.../chem_books_download.php

myabTuMeauitHbIME TipoekTopaMu (INnFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
HoyrOykamu Samsung NP 300T5A-A0FRU;

- nmabopatopHble mpakTukymbl (ayn. 329, 333), oOcHamieHHBIE ~CIEIYIOIUM
00opyIOBaHUEM:

No HaumenoBanue KonmuecTBo
n/m
1. | Habop peakTuBOB 11l MPOBEACHUS TPOOUPOUYHBIX
AKCIIEPUMEHTOB
2. | ItaTtuBsl ¢ HAOOPOM MPOOUPOK
3. | Hentpudyru 2
4. | Mukpockorn 1
5. | Boasabie Oanu 2
6. | Texuuueckue BeChl 10
7. | AHAJTUTHYECKUE BECHI 6
8. | [lumeTtku
9. | bropetku
10. | Ctakanbl 1151 HarpeBaHUS
11. | Hunuaapsl
12. | MepHbIe KOJIOBI
13. | MydenbHbIC TICUH 2
14. | CymunbHbIe TTKaQbI 2
15. | MonoMephl 2
16. | KongykTomeTp 1
17. | YcranoBka sl IPOBEAEHUS SJIEKTPOIN3a 1
18. | YcraHoBKa 7151 TTOTYYSHUS] METAJUIMYECKOTO 0JIOBA 1
19. | ®oroanexkrpokonopumerpsl KOK 2
20. | CnupToBKH
21. | [IpoGupkoaepkaTenn
22. | llltatuBsl 1abOpaTOpHBIC
23. | Hacocel BOJIOCTpYHHBIC
24. | Kon6st bynsena u Boponku broxaepa
25. | ®unbTpbl OyMaKHbIC
26. | ®UABTPHI CTCKIISTHHBIC




217. | KanopumeTpbl

28. | 'azomeTpbl

29. | TepmoMeTpsl

30. | ®apdopoBbie TUTIIN

31. | Annmapatel Kunna 8

6.2. [IporpamMHoe obecnieyenme:

6.3. Texunyeckue 1 3J1eKTPOHHbIE CPEICTBA:

VII.OBPA30OBATEJIBHBIE TEXHOJIOT A

B nponecce wusyuenus gucuMmiuHbl «OOmass Xumus. XUMHS HEMETAJIOB»
HCIIOJIB3YIOTCA KaK TpaAWULOUOHHBIC, TaK W HWHHOBAIIMOHHBIC TCXHOJIOTMHW, AKTHUBHBIC H
HUHTCPAKTUBHBIC MCETOJbI U q)OpMBI O6yquH${Z TEXHOJIOI'Us O6T)$[CHI/IT6J'II)HO-I/IJ'IJ'IIOCTpaTI/IBHI)IX
OoOCYXJIEHUI ¢ DJeMEHTaMH TpPOOJEMHOTO W3JI0KEHHS, TEXHOJIOTHS TPO(eCcCHOHAIBHO-
OpUEHTHUPOBAHHOTO OOYYeHHUs, JEKIUHU, KOHTPOJbHBbIE U JIabopaTOpHbIE PAaOOTHI, CEMUHApHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMil, pelleHHWe CHUTYallMOHHBIX 3a/ay, pelIeHHe
TEMATHYCCKUX XUMHUYCCKHUX 3a1a4.

AxmusHvie popmvl 06yuenuss. Ha 1abopaTOpHBIX 3aHIATHAX, KOTOPBIE COCTABIAIOT OoJiee

MOJIOBUHBI OT KOHTAKTHOM pabOThl, Ka)JbIi CTYIEHT BBIMOJHAET JAOOpPaTOpHYIO padboTy
MHAUBUAyalbHO. Takoil BuA opraHu3zanuyd oO0y4eHHsI COCOOCTBYET MPUOOPETEHHIO HABBIKOB
CaMOCTOSITEJILHOTO BEJIEHUS SKCIIEPUMEHTANIBHBIX PaboT, MPAaKTUUECKUX HABBIKOB OOpalIeHUs U
paboTel C pPA3NIUYHBIMU XUMHUYECKHMMH BEIIECTBAMU M J1a0OpaTOPHBIM 00OpYyJIOBaHUEM,
M3MEpUTENbHON  amnmapaTypoi, OpraHu3aldd METOJMKH  OKCIEPUMEHTAIbHBIX  padoT,
COCTaBJICHUSI MPOTOKOJIOB OTYETOB XHUMHUYECKHUX OHKCIIEPUMEHTOB, a TaKXKe MPAKTHUYECKOTO
MOATBEPKICHUSI TEOPETUUYECKHUX IMOJIOKEHUN O0Iel W HeOPraHUYEeCKON XMMUU O CBOMCTBaX U
MOBEJICHUH HEOpraHMYecKux BemiecTB. [loAroroBka oTyeToB Mo Kaxa0il 1aboparopHoit padote
dbopMupyeT yMEeHHE MPOBOJUTH MEPBUYHBIN aHANU3 pPE3ylIbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX B paMKaX 00IIel 1 HEOPraHMYECKON XUMUHU, TPEICTABISTh
PE3yNbTaThl OMBITOB U PACYETHBIX PabOT, FPaMOTHO (HOPMYIUPOBATH BHIBOIBI.

3akpervieHHe TEOPETHUECKUX TOJIOKEHUH oOmeld XuMuM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH) MPOBOAUTCS B BUIEC HMHTEPAKTUBHOTO OOYYEHHUS — JAUCKYCCHOHHBIX
CEMHUHAPOB U PEIICHHs pACUETHBIX 3a/au.

HaunmeHnoBaHue TeM 3aHATHH C HCIOJIB30BAHHEM MHTEPAKTHBHBIX (popM 00y4deHus:

®opma / Meto bl Kon-Bo

UHTEPAKTHUBHOTO 00Yy4eHUs 4acoB
Amomno-monexynapuoe | naboparopsbie/ | I'pynmosas quckyccust / 4
yuenue HNPaKTHUYECKUE | cEMUHAp
2 Cmpoenue amoma naboparopubie/ | 'pyrmosas auckyccust /

IPAKTUYECKUE | CEMHUHAp
naboparopubie/ | 'pymmoBast nuckyccus /
3 | Xumuueckas césso NpaKTHYeCKHe | CEMHHap 4

Ne Tema 3angaTusa Bun 3anatusa

4




naboparopubie/ | 'pynmosas nuckyccus /
Tennogvie sgppexmeot MPaKTUYECKUE CEMHUHap
XUMUYECKUX peakyuil.
4 OcHnognvie nousamus 4
XUMu4eckou
MepMOOUHAMUKU
5 Komnnexcnovie naboparopubie/ | I'pynnosas nuckyccus / 4
coeouneHus IIPAKTUYECKHE CeMHHAp
Hroro wacor 20

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJIA U
IMPOMEXYTOYHOMN ATTECTAIIUN

Ouenounnle cpeacrna (0OC):

OreHOYHBIE CpEICTBA TEKYIIETO KOHTPOJs (QOPMUPYIOTCS B COOTBETCTBUHM C
[Tonoxxenuem o GamnbHO-periTuHroBoil cucreme ®I'bOY BO «1T'Y». HazHaueHue oneHOYHBIX
CPEJIICTB TEKYIIET0 KOHTPOJIS - BBISIBUTH y 00yJaromuxcsi cOOpMUPOBAHHOCTh KOMIIETEHITHH:

MartepuaJibl 1151 IPOBeAeHNsI TEKYIEro U MPOMEeKYTOUYHOT0 KOHTPOJIsSI 3HAHM I
CTY/JA€HTOB:

Ne Bun xkonTpONS KoHTposnmpyemsie TeMbI Komnerenun,
(paznener) KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS

1 Brimonnenue nabopatopHbIX I1K-3, I1K-4, T1K-5,
pabot. Otuert 1o JIP. Amomno-monexynapHoe yuenue | [1K-6
KonTtponbHas padoTa

2 VYyacTue B JUCKyCCHSIX HA Cmpoenue amoma I1K-6
CEMHUHAPCKOM 3aHSITUHU

3 VYyactue B JUCKYyCCUSIX Ha [1K-6
CEMHUHApPCKOM 3aHATHU Xumuueckasi ces3b

4 BrinonHenue mabopatopHbIX [1K-3, I1K-4, T1K-5,
pa6ot. Oruer no JIP. Tennosvie aphexmol [IK-6
VYyactue B JUCKYCCHSIX Ha XUMUHECKUX PeAKYUU.
CEMHUHAPCKOM 3aHATUHU OcHogHnble nouamus

XUMUYECKOU MePMOOUHAMUKU
5 BrinonHenue mabopatopHbIX [1K-3, I1K-4, T1K-5,
a6ort. Otuyer mo JIP.

I;’qacme B JHCKYCCHSX Ha Komnnexcrnvie coeournenus 11K-6
CEMUHAPCKOM 3aHATHUU

6 Brimonnenue nabopaTopHbIX [1K-3, T1K-4, T1K-5,

Pacmeopbl

pabot. Otuet no JIP P IK-6

7 Brimonnenue nabopaTopHbIX Heopeanuveckas xumus [1K-3, T1K-4, T1K-5,
pabot. Otuet no JIP HeMeMaLIOs 1K-6

JleMOHCTPALlMOHHBII BapHaHT OnJieTa VI KOHTPOJBLHOH padoThl

1. Annorponus.




SAE A

OTHOCUTENBHAS MOJIEKYJISIpHAsl Macca.

3akoH ABOTapo U CIEJICTBUS U3 HETO.

Kakue ¢opmynbl Ha3pIBAIOTCS MPOCTEHITUME (IMIIUPHUECKUMH)?

Kakoit 00béM Bomopoaa BeiTecHUT 0,376 T amOMUHHMS TPH B3aUMOJICWUCTBUH €ro C

KHUCIIOTOM?

6. Kaxkoit 00BEM IIpH HOPMATBHBIX YCIOBHAX 3aHUMAIOT 271021 Monexymn rasa?

7. Haiitu npocreiiiryo ¢popMyily OKCHAa BaHaaus, 3Has, 4To 2,73 T okcuza cogepxar 1,53
I MeTaJuIa.

BOITPOCHI 1Jis1 COBECEJJOBAHUSA
Cemunap 1
Amommno-monexynsiprnoe yuenue

1. OcCHOBHBIC MMOHATHS U CTEXHOMETPUUECKHIE 3aKOHBI XUMHH.

2. Meroap! onpeeneHUs MOJICKYISIPHBIX MacC Ta3000pa3HBIX U JICTYIHX BEIICCTB.
Pemenue 3a1a4 no teme « ATOMHO-MOJIEKYJISIPHOE YUEHHE

Cemunap 2
Cmpoenue amoma

1. Teopwus cTpoeHus aroma Bojopoaa 1o bopy.

2. JIBoiCTBEHHAs MPUPOJIa MUKPOOOBEKTOB. Y paBHEHHE BOJIHEI J1e bpoiis.

3. Ilpunnun neonpenenénnoctu [ erizendepra.

4. VYpasuenue lpé&nunrepa. HexoTopwie pe3ynbrarhl pemnieHus ypaBHeHnus Lpéaunarepa
JUIS OJJHOMEPHOTO ¥ TPEXMEPHOTO MOTEHINAIBHBIX SIIIUKOB.

5. Pesynbrathl pemienus ypaBuenus Lpénunrepa ans atoma Boopoa.

6. IloHsATHe O KBAaHTOBBIX YHMCIIAX IEKTPOHOB.

7. T'eomerpuueckue 0Opa3bl ATOMHBIX OpOUTATICH.

8. Mmuorosnektponnsie arombl. llpunnun Ilaynmu. EMKOCTh 37I€KTpOHHBIX 000JOYEK.
[IpaBuno Xynzaa. [TocTpoeHue 371eKTPOHHBIX KOHPUTypaIil aTOMOB 3JIEMEHTOB.

Cemunap 3
Xumuueckas ca3v

1. OcHoOBHBIE XapaKTEPUCTUKH XUMUYECKOU CBS3H.

2. VoHHas CBS3b.

3. KoBanenrtHas cBsizb. KpuBble moTeHIMANBLHOW SHEprUM. Pe3ynbTraThl pacuéra MOJIEKYIIbI
Bojopona mo laittnepy u Jlonmony. JloHOpHO-akIENTOPHBIM MeXaHW3M OOpa30BaHU
KOBAJICHTHOM CBSI3U.

4. OcHOBHBIE TIOJIOKEHUSI METOJIa BaJICHTHOU CBs3H. [loHSATHE 0 THOpUIN3ALINU CBS3H.

5. OCHOBHBIE TIOJIOKEHHUSI METOJIa MOJEKYISIpHBIX oOpOuTaneid. G©- W 7- CBSI3M.
Cesi3pIBatOIIMEe ¥ Pa3phIXISIONIUE opOuTamu. [oMosiiepHBIE U TeTeposAepHBIC
nByXaTOMHbIE MOJIeKybl 110 MeToxy MO JIKAO. M3031eKTpOHHBIE aTOMBI.

6. MexmMmonekynspHoe B3auMoaericteue. [lonspuszanmst MOJIeKyI.



Cemunap 4

Tennosvie a¢pghexmoi xumuveckux peakyuti. OCHOBHbIE NOHAMUA XUMUYECKOU MEPMOOUHAMUKU

1. 1-p1ii 3aKkOH TepMOAMHAMUKH. BHYTpeHHsAs sHeprus u e€ cocraBisiouiue. TemnoBoi
3G eKT mpu H300apHOM U H30XOPHOM IpOIeccax. DHTAIBITHUS.

2. TemoBsle  >PdeKkThl  XUMHUECKHMX  peakuuid. TepMOXMMHUYEeCKHe  PEaKIHu.
Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca u cinecTBUs U3 HEro.

3. DHTponmusi Kak Mepa CTPYKTYpPHOH HEYNOpsIOYEHHOCTH B cHcTeMe. V3MeHeHue
SHTPONHMM B XHMHYECKHX Mporeccax. JHTponus (a3oBbix mepexonoB. CranmapTHas
SHTPONUS. 2-€ HaYaJIo0 TEPMOIUHAMUKH.

4. DOmueprusa I'm66ca. CrannapTHbIil H300apHO-U30TEpMUUECKUil noTeHunan. Hanpasnenue
MPOTEKAHUSI XMMHUYECKUX MPOIIECCOB.

5. XuMHUeCcKOe paBHOBECHE U XHMHYECKas KUHETHKa. 3aKOH JEWCTBYIOIIMX Macc.
TemnepaTrypHasi 3aBUCUMOCTb CKOPOCTH peakuuu — npasuiio Baut-I'odda, ypaBHeHMe
Appenuyca. KoHcTaHTa XMMHUYECKOTO paBHOBECUS. DHEPrusi MU SHTPONHMS aKTHUBALIUU.
CBs13b 1300apHOTO MOTEHIIMAJIA C KOHCTAHTOW XUMHUYECKOTO PaBHOBECHSI.

Pemenwue 3ana4 no teme.

Cemunap 5

Komnnexcnvie coeounenus

1. HowmenknaTypa KOMITJIEKCHBIX COCTUHECHU.
2. Xumuueckas CBSI3b B KOMIUIEKCHBIX COEIMHEHUSX C TIO3UIMI KBAHTOBO-MEXaHUYECKUX
METO/IOB.

[IpomexyTouHas aTTecTalus MPOBOAUTCS B coOoTBeTCTBUU ¢ I[lonokeHuem o OayuibHO-
perituaroBoit cucreme ®I'bBOY BO «UI'Y» um cocTouT M3 ABYX IMOCIEAOBATEIbHBIX (GOpM:
3auém TO TPAKTUYECKOHM YacTh Kypca U 9Kk3ameH. 3a4€T BBICTABISETCS B KOHIE Y4eOHOTO
ceMecTpa W BKJIIOYaeT B ce0s pe3yabTaThl paboOThl CTyAE€HTa B TeueHue cemectpa. Jlis
MoJIyueHus: 3auéTa CTYAEHTY HEOOXOJMMO BOBpEMs CIaTh IPErNoJaBaTelli0 MPAKTUKyMa BCe
OTU&THI 110 TAOOPATOPHBIM pabOTaM, IPOBEAEHHBIM B y4eOHOM MPAKTHUKYME COTJIACHO y4eOHOMY
mIaHy W pabouedd mporpamme. 3ad€T sBISETCS O0s3aTENBHOM MPOMEXKYTOYHOH (HOopMOi
aTTecTallid U CIYKUT JOIYCKOM CTYAEHTa K 3K3aMeHY 0 JUCHUILTHHE. DK3aMeH MpPOBOJAUTCS
BO BpeMsi ceccuu B (hopMe yCTHOTO coOece10BaHusl.

INPUMEPHBI CIMCOK BOITPOCOB K DK3AMEHY:

1. OcHoBHble nosoxeHust Teopun BepHepa. OO01mias XxapakTepucTHKa KOMITJIEKCHBIX COETMHEHUH.
2. SInenne ocmoca. OcMoTHYeckoe faBieHue. 3akoH Bant-I'odda.

3. O6mas[ XapaKTECpUCTUKA 3JICMCHTOB IOATPYIIIIBI MbIIIbAKA. COG,[[I/IHCHI/ISI 9JICMCHTOB MOATPYIIIIbI
MbIIIbAKa C KUCJIIOPOAOM. Hx TUApPATHL.

4. BnusiHue Temreparypsl Ha CKOPOCTh XMMHUYECKOW peakluu. Y paBHeHUEe AppeHnyca. DHeprus
aKTHBAIIHUH.

5. HpOI/IBBCI[CHI/Ie pacTBOPpUMOCTH. YcaoBus 06pa30BaH1/151 " paCTBOPCHUA OCAAKOB.



6. OCHOBBI XMMUU MHEPTHBIX U OJIATOPOAHBIX Ta30B. | aoreHu1pl KCeHOHA: TIOTy4eHHe, CBOMCTBA,
oOmacti npuMmeneHus. OKCUABI U KHCIOTHI KCEHOHA.

7. Meton MO, ncxoaabie oJ10keHus1. CBA3BIBAIOIINE U PAa3PhIXJISIIOIINE MOJIEKYIISIPHbIE
opburtanu. MoJiekynsipHble HOHBI BOJOPOA U MPOCTHIE MOJIEKYIIBI ¢ mo3unuii Mmeroga MO.

8. [lepBoe Havao TepMOIUHAMUKHI. BHYTpEHHSSI SHEPTHUS U €€ COCTABJISIIONINE. DHTAIBITHSI.
TennoBoit 3¢ dexT mpu n300apHOM U H30XOPHOM IPOIECCaX.

9. Ilepokcun Bogopoaa. PuznyecKkue 1 XMMUUECKUE CBOMCTBA, pUMeHEeHHE. [1epoKCOKUCIOTHI.
10. ITpunuun HeonpeaeneHHOCTH 1 'elizen6epra, COOTHOIIEHNE HEOTIPEIETIEHHOCTEH.
11. 3akon Mo3snu. CoBpeMeHHbIE NpeACTaBIeHUs O epruoAuuHOCTH. [ToHsATHE KallTHOCUMMETPUH.

12. Kucnopoa. Oco6eHHOCTH CTpOeHHUsl aToMa U MoJieKybl. [lonyuenue, pusnyeckue u
XUMHUecKue cBoicTBa. O30H, CTpoeHHe MoJIeKybl. CrlocoOb! MOTyYeH I, CBOWCTBA U IIPUMEHEHHUE.
[lepokcuipl, cynepokcuabl (HaAIEpEeKUCH), O30HUBI.

13. YpaBuenwue llpenunrepa. ®usnueckuii CMbICT BOTHOBON (YHKITUH. Pe3ynbTaThl penienus
ypaBHeHus [lpenunrepa 1 0JHOMEPHOTO NOTEHIMAIBHOTO SAIUKA.

14. Tepmoxumus: TemIoBoi 3G PeKT, KaTOPUMETPUs, CBA3b C TEPMOIMHAMUKOM.
15. Jlnoxcua azora. [lonydenue u cBoiicTBa. A3oTHas kucinota. [lonydeHue u cBoiicTBa.

16. KoBasieHTHast CBS3b C TIO3UIIMI METO/Ia BaJICHTHBIX CBS3€H (KPHUBBIE MOTEHIIMATLHON SHEPTUU
Mouiekyin, oopazoBanue Hz o 'elitiiepy u JIoHA0HY, BaJI€HTHOCTB).

17. 3axoH meiicTBUst Macc. MOJIEKYISIPHOCTD U TTOPSIIOK PEaKITHH.
18. KucnoTsl cepsl (TUTIBI, CTPYKTYPBI, OCHOBHBIE CBOMCTBA).

19. Ipuposa XUMHUYECKOW CBSI3M B KOMITICKCHBIX COSAMHEHMSX (METO.T MOJICKYIISIPHBIX
opOuTaneil)

20. Bxnan [le6epetinepa, ae [llankyprya, Hetonenaca u Metliepa B pa3BUTHE UIeH TEPUOTUIHOCTH
CBOWCTB DJIEMCHTOB.

21. Kucnopoaubie coemmHeHus OpoMa U noia (OKCUIBI M KHCIIOTHI, HX IOJIy4eHHE, CBOMCTBA U
MIPUMEHECHHE).

22. MeToj BaJIGCHTHBIX CBsi3el (McxoaHble Tosioxkenus ). O6paszoBanne HoO, NHs u npyrux
MOJICKYJ

23. PactBopsl. Tumsl pactBopoB. PacTBOpsI naeansHblie U peanbHbie. CoCOObI BRIPAXKEHUS
KOHLIEHTPALIMK PacTBOPOB.

24. Peakuuu npucoennHeHus K cepHoit kucnote. [lupocepHas kucnota, mupocynbhaTsl.
[lepokcoaucepHas (HaJcepHas) KUCIOTa, €€ COJIU, MX CBOICTBA.

25. HpI/IHHI/IHH KJ'IaCCI/I(bI/IKaI_[I/II/I KOMILIEKCHBIX COCUHECHUM. HSOMCpI/IH KOMIIJICKCHBIX
COCIUHEHUH. HOMCHKJ'IaTypa KOMIIJIEKCHBIX COCIUHEHMH.

26. DnexTponuTUYEeCcKas Auccoruanys Boasl. lonHoe nmpousBeneHue Boasl. BonopoaHbrit
nokasarenb. bydepHbie pacTBOpHL.

27. 3meHnenue MMPOYHOCTH, BOCCTAHOBUTCIIbHBIX CBOMCTB U KHUCIOTHOCTH raJJorcHOBOJOPOJOB.

28. 3akoH 'ecca. CnenctBus U3 3akoHa ['ecca. DHTanbnus 00pa30BaHus, SHTAJIBIIUSA CTOPAHHUS,
TeroBoi ekt peakuuu.

29. HpI/IHL[I/Il'I HU303JICKTPOHHOCTHU: COACPIKAHUC, SHAUCHUC I XUMUH, IIPUMCPBI.

30. CoenuHeHust KpEMHHS C BOAOPOJIOM: CTPOCHHUE, CTIIOCOOBI MOJTy4eHus, CBOICTBA. Pasnuyus B
cBoiicTBax CUIaHOB U YIJIE€BOAOPO/IOB.



31. Mertox BaneHTHBIX cBsizedl. Konnenus rubpunuzanuu. Buasl ruOpuan3amnum.
32. Teopuu KHCIOT U OCHOBaHMHU. [IpoTOHHAs TEOPUS KUCIOT U OCHOBAHUH.

33. Kucnopoausie coenunenus azora (I) u (11). CmocoOsl mosrydenus, XuMHYECKHUE CBOMCTBA U
MIPUMEHEHUE.

34. Xumuueckast CBsI3b B KOMIUIEKCHBIX COCAMHCHUAX: ITOHATUC O TCOPUU KPUCTAJUIMICCKOT'O
I10JI4.

35. Karanms. ['omoreHHslIii 1 reTeporeHHbli karanus. O0uiie NpuIuHbl YCKOPEHHS PeaKni
KaTaJau3aTOpaMHu.

36. OTOPHCTHIN BOJIOPOI, MOTydeHHE U cBOHCTBA. DTOpUbl. DTOPHCTOBOJOPOIHAS KACIOTA.

37. TlonsiTve 06 MOHHOM THUTIE CBSI3U. DHEPrUsi HOHHOH pemeTku. HenampaBieHHOCTS 1
HEHaCBII[aEMOCTh HOHHOM CBSI3H.

38. Ilporecc pacTBopeHus BemiecTs. M3oToHn4yeckuit ko3 uimeHr.

39. Oxcup yraepona (I1). Crpoenune monekynsr (Metoa MO), cBoticTBa. KoopauHaiimoHHbIE
COCIIMHEHUS OKcua yriepoaa. PocreH, ero CTpoeHue, MorydeHe, CBOMCTBA.

40. PesynbraTsl pemenns ypaBaenus [peaunarepa st aroma Bojopoa. KBantoBeie uncia
JJIEKTPOHA B aTOME BOJOPOJA.

41. Teopuu KUCIOT U OCHOBAHUMN. DIEKTPOHHAsI TEOPUSI KUCIOT U OCHOBaHUH JIptonca.

42. A30TUCTBII aHTHIpU. A30THCTas KHCIOTA: TIOTy4YeHHe, (U3ndecKre 1 XMMUIECKHUE CBONCTBA.
Hutputsl.

43. Cnabsbie amekTpoauThl. KoHCTaHTa M cTeneHb JUCCOIMaIii. 3akoH paspeaeHus OcTBamba.

44. DHepreTuyecKke XapaKTepUCTUKU aTOMOB: SHEPIHsl ¥ MOTEHIIMAI MIOHU3ALIUHU, CPOJICTBO K
AIIEKTPOHY, UX 3HAYEHHE B XUMUMU.

45. bpowm. INosydenne u cBoiicTBa Opoma. CoeuHeHHsT OpoMa ¢ METa/NIaMH U HEeMeTaJlJIaMu.

46. Koncranta XUMHYECKOIO PpaBHOBECHUA. CBs13b KOHCTAHTEI C 3HTaJIbHPICI>'I, croco0 OIIpCACICHUA
TCIIJIOBOTI'O 3(1)(1)6KT3 PC€AKIMN U3 KUHCTUYCCKUX TaHHBIX.

47. KonnouiHele pacTBOPBI: BUJIbL, CIIOCOOBI NONTyueHus, cBoricTBa. Konyc Tunnans.

48. Yraepon. Inokcun yrieposaa u ero cBoiictBa. CoequHeHUs yrieposia ¢ a30Tom u cepoit. [luan,
MaHUbI, POJIAHUCTOBOIOPOIHAS KUCIIOTA U €€ COJIH.

49. Meto MOJEeKyIspHbIX opouTanel. Mcxoausle nonoxxenus. O6pazoBaHue ABYXaTOMHBIX
Mouekyin o merogy MO JIKAO.

50. ITepBbie npencraBienus o ctpoenur aroma (TomcoH, Pezepdopa). AToOMHBIE CIIEKTPBI.

51. BzaumoeiictBue XJiopa € BOHOﬁ H mecjioyamMu. XHOpHOBaTI/ICTaH KHCJIOTA U €€ COJIU.
XJ'IOpHOBaTaH KHUCJIOTA U €€ COJIN.

52. HepI/IOI[I/ILIeCKaH CHUCTCMA 3JIEMCHTOB C TOYKHU 3pCHUA CTPOCHUA aTOMaA. BJ'ICKTpOHHHe aHaJIoTru.
«Tunudeckre 31EMEHTHI.

53. Biusinue n3MeHeHus yciaoBuid Ha xuMuuyeckoe paBHoBecue. [Ipunnun Jle-Ilatense
(mpumepsl).

54. bop, nonyuenue u cBoiictBa. Kucnopoasie coequHenns 6opa (KUCIOThI, COITH, CI0XKHbIE
3¢UpHI).

55. MHoroanexkrponHsle atombl. 3anpet [laynu. [IpaBuno Xynaa. EMKOCTB 37€KTPOHHBIX
o0oj04eK



56. XXunkoe coctosinue BeniectBa. CTpyKTypa )KUIKOHM BoAbl. PU3NUECKUE U XUMUYECKHE
CBOMCTBA BOJBL. ['MApaThl M KPUCTAJIIOTUIPATHI.

57. Jlnokcuy a3oTta, NOJy4eHHUE U CBOMCTBA. A30THAs KUCJIOTA, OJYyYEHUE U CBONCTBA.

58. IIprunHbI TEPUOJMYHOCTH U3MEHEHHS CBOICTB JIEMEHTOB. Panycsl aTOMOB M HOHOB,
NEKTPOOTPULATENBHOCTD, 3AKOHOMEPHOCTH B U3MEHEHUH UX BEJIIMUYMH.

59. CoBpemeHHBIE KUCIOTHO-OCHOBHBIE Teopun: Teopus JKMKO, Teopust Ycanosuya.
60. TuocynbdaT HaTpUs, OTYICHHE U CBOMCTBA. THOCepHas KucioTa. [IoTMTHOHOBBIE KUCIIOTHIL.
61. I'maponus coseil: MpUUMHBI, TUTTMYHBIC ClTydan ruaposn3a. CTeneHb U KOHCTaHTa THIPOJIN3a.

62. IloHaTHe O CBETOBBIX KBaHTaX. Teopus crpoerus aroma bopa. Bximan 3ommepdensaa u
3eemana B pa3zButHe Teopun bopa.

63. CepHUCTBII Ta3: MOJlydeHHEe, CBOWCTBA M XapaKTepHbIE THUITHI peakuuii. CepHUCTast KUCIOTa,
CyIb(GUTHI U OUCYIb(UTHI.

64. Buasl MEXMOJIEKYIIPHOTO B3aUMOJICHCTBYS (OPHEHTAIMOHHOE, HHYKIITHOHHOE,
mucnepcronHoe). BogopoaHas cBsi3b.

65. JlaBreHue mapa pacTBOPUTEIISI HaJl PACTBOPOM. 3aKkoH Pays.

66. CepoBozopo1: Ioay4YeHHe, (PU3HUeCKre U XuMudeckue cBoicta. Cynbduasl u
ruapocynbdusl. [lonucynbduasl. MHOTOCEpHUCTBIE BOAOPOIbI.

67. Teopusi CHIIBHBIX DJIEKTPOJUTOB. [ [pUYMHBI HETIOJUNHEHHS PACTBOPOB CHITBHBIX JIEKTPOIUTOB
3aKOHaM XMMHUECKOro paBHoBecHs. [ToHsATHE 00 akTUBHOCTH U K03(p(pUILIMeHTEe aKTUBHOCTH.

68. BomHoBBIEC CBOliCTBAa MUKPOOOBEKTOB. CooTHOMIEHHE Jie bpoiis.

69. I'mapasun. ['mapokcriiaMua. A30THCTOBOJOPOIHAS KUcaoTa. A3uabl. CriocoObl TIOJTydeHHS,
XapaKTEepHbIE CBOMCTBA.

70. CkopoCTh XUMHUYECKOTO Tpoliecca. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHLIEHTPAIUU
pearupyromux BeuecTB. Kunernueckoe ypaBHEHHE CKOPOCTH XUMUYECKOM peaklnu.

71. DiIeKTpOXUMHUYECKHE CBOMCTBA pacTBOPOB: ypaBHeHue Hepucra, XUT, anmekrpoms.

72. Azot. CoilicTtBa cB0OOHOTr0 azoTa. KucioTsl azora.

73. CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBaHUI: TEOPUSI COJIbBOCUCTEM, IPOTOHHAS TEOPUS.
74. DHTANBIUWHBIN U SHTPONHUUHBIN (HaKTOPHI U HAMPABICHUE XUMUYECKHX IIPOLIECCOB.

75. COGI[I/IHeHI/IH KpEMHU: C TaJIOTCHaAMMU. erMHC(I)TOpI/ICTOBOI[OpOI[HaH KHCJIOTa, CHJIOKCAaH,
CHJIMKOHBI.

76. DuTponus. M3amenenue sHTponuu B npoieccax. CTannapTHele SHTponuu. Bropoe Hayao
TepMoIuHAMUKU. DU3NYECKUl CMBICT SHTPOTIUH.

77. OCHOBHBIE XapaKTEepPUCTUKH XUMUYECKON CBSI3U: JUIMHA, HAIIPABJIEHHOCTb, IPOYHOCTb.
78. DK30THUYECKHE COCJMHEHUSI HEMETAIIJIOB: HEOpraHMueckre 0€H30J1bl, CUITUKOHBI.

79. Kunenue u 3amep3aHue pacTBOpoB. 3akoH Payis.

80. MeTo/ BaJIEeHTHBIX CBSI3€i: KPaTHOCTh XMMHUUYECKOH CBsi3U. CUrMa- U MU-CBSI3H.

81. ®ocounpl. Coenunenus docdopa ¢ Bogopoaom. Conu pochonus. PocopHoBarucras
kuciora. Ee comm.

82. TTonsitue 06 3ekTpooTpuaTeabHOCTH. [Tonspu3aiius CBsI3U, TUIOJIbHBI MOMEHT.
[MonsproCTh cBsA3u. KonmuecTBeHHAs OlIEHKA MOJIIPHOCTH XUMUYECKOH CBSI3U (METO1 BaJICHTHBIX
CBsI3eH).



83. Biusinue temnepatypsl Ha CKOpocTh peakiun. [Ipubmmkennoe npasuio Bant-I'ogdda.
VYpaBHeHue AppeHunyca. JHEprusi aKTUBALIMH.

84. Cenen u Temunyp. CBoiicTBa CBOOOIHBIX AJIEMEHTOB. BaxkHee KUCIOPOAHbIE U BOJOPOTHBIE
COEIMHEHUs cejleHa U Teutypa. CeleHuAbl U TeJUTyPUIb.

85. Xumuueckas CBS3b B KOMIJICKCHBIX COSMHEHUSX: TEOPHsI KprcTammuiaeckoro mourst, TI1JI.
86. Kunerunka Clo)XHBIX peakiuii (TapauieibHbIe, MOCIeI0BaTeIbHbIE, CONPSIKEHHBIE, LICTTHBIE).

87. ®ochopuslit anruapu, ero ruaparanus. Opropocdopnas, mupodochoprast, meradochopHast
KHCTIOTHI M uX coim. [TommMeradocdarsr.

88. Xummudeckas CBsI3b B KOMIUIEKCHBIX COSIMHEHUSAX (METO/T BaJICHTHBIX CBSI3CH ).
89. MonHoe npowusBeaeHne BOABL. BotopoaHbIii mokaszarens. [loHsTHEe 00 HHIUKATOpaX.

90. Botopos: 0cOOEHHOCTH CTPOEHUS aTOMa U ToJIokeHHe B [leprogiueckoii cucreme.
MouiekynspHBIi U aTOMapHBIA BOJAOPO/I, CIIOCOOBI MOJIy4eHUs. [ napuIpl MEeTaIoB.

91. PesynbraTsl pemenus ypasaeHus llpeaunrepa mist aroma Bogopona. KBanrosrsie uncia
JJIEKTPOHA B aTOME BOJOPOJA.

92. Meton Crneiitepa. KoHcTaHTa SKpaHUPOBaHUS: CIIOCOO pacyeTa u MpUMEpHI.

93. ®TOp, 0COOEHHOCTH IEKTPOHHOTO CTPOCHHS aToMa. DU3NYECKUEe U XUMUYECKHE CBOMCTBA
¢dTopa, peakiiys BbIIIeTaYNBaHUS CTEKJIA.

94. Meton MO, ucxoanble moJiokeHust. CBSI3BIBAIOIINE U Pa3PBIXISIFOIINE MOJICKYIISIPHBIE
opOuTanu. MoJekylsipHbIe HOHBI BOJIOPOA M MPOCTHIE MOJICKYJIBI ¢ MO3uIui Mmetoaa MO.

95. [IpousBeneHre pacTBOPUMOCTH. Y CIIOBHS 00Opa30BaHUS U PACTBOPEHHS OCAIKOB.

96. X7op, 0COOEHHOCTH AIEKTPOHHOTO CTpOeHUs aroma. Dusnyeckrue U XUMUYECKHUE CBOMCTBA
XJI0pa, OKCUJIBI M KUCJIOTHI XJIOPA.

97. IlepBoe Ha4asI0 TEPMOIUHAMUKH. BHYTpEHHSISI SHEPTHUS M €€ COCTABIISIONINE. DHTAIBITHS.
TemnoBoii 3¢ ekt mpu n300apHOM U U30XOPHOM IpoLIeccax.

98. Ilepokcua Bogopoaa. duznyeckre U XUMHUUECKUE CBOMCTBA, IpUMeHEeHUE. [1epOKCOKHCIOTHI.
99. OcHoBHEI€ TOJIOKEHMsI Teopru BepHepa. O0miast XapaKTepUCTHKA KOMIUIEKCHBIX COEIMHEHHIH.
100. SBnenue ocmoca. OcMoTHUecKOe AaBieHue. 3akoH BanT-I'odda.

101. O6ma51 XapaKTCpUCTHUKA 3JICMCHTOB ITOATPYIIIIbI MbIIIbSKA. COGI[I/IHGHI/IH 3JICMCHTOB
MOATPYIIIILI MBIIBAKA C KUCIOPOAOM. Nx Truaparkl.

102. Bnusinue TemmepaTypbl Ha CKOPOCTh XMMHUECKON peakinu. Y paBHeHHE AppeHuyca.
DHeprus akTUBAIIUU.

103. [IpousBenenue pacTBOPUMOCTH. Y CIIOBUS 00pa30BaHUs U PACTBOPEHUS OCAIKOB.

104. OcHOBBI XUMHUU HHCPTHBIX U 6J'IaF0pOI[HBIX ra3oB. I'ajjoreHuipl KCEHOHA: MOJIY4YCHHUC,
CBOﬁCTBa, o0actu MMPUMCHCHU. OKCI/I)IBI 1 KHUCJIOTBI KCCHOHA.

105. MeTton MO, HCXOAHBIC MMOJTOXKCHU . CBHSBIBaIOH_[I/Ie 1 PA3PBIXIIAIOIINC MOJICKYIIAPHBIC
Op6I/ITaJ'II/I. MOJ'ICKy.]'IHpHBIe HOHBI BOAOPOAa U NPOCTBIC MOJICKYJIBI C MMO3UIUN METoa MO.

106. IlepBoe Hauano TepMOAMHAMUKU. BHYTpEHHSISI SHEPTHsl U €€ COCTaBIIAIOIIME. DHTANBIINS.
TennoBoit 3¢ dexT npu U306apHOM U U30XOPHOM IpoIeccax.

107. HCpOKCI/I,Z[ BOAOpoOaa. du3nyecKkue U XUMHIECKHIE CBOﬁCTBa, IMPUMCHCHUC. HCPOKCOKI/ICJ'IOTBI.



IIVIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11 ®OPMUPOBAHUA

KOMIIETEHIIUI

I/IH)II/IKaTOPLI HOCTHIKCHHUA

PesynabTaTsl 00yyeHus

IIpoueaypa oueHuBaHUS

KOMIeTeHIUH (3HATb, yMeThb, BJ1a/IeTh)
[1K-3.2 Baageer: HaBbikamMu npoBeieHUs | BoinoiHeHnue
[TpoBoauT XUMUYECKHUX SKCIIEPUMEHTOB MPH | MIPAKTHYECKUX PadoOT.
SKCTIEpUMEHTAIbHBIE pa0OThl | MCCIIEAOBAHUN HEOPTAHUIECKUX OTueTs 1O

110 TOTOBBIM METOAHUKaAM

00BEKTOB U SIBJICHUH U paboTe C
IpoCTENIINM J1a00PaTOPHBIM
000pyTI0BaHUEM T10 TOTOBBIM
METOJUKaM.

1abopaTOPHBIM paboTaMm.

[1K-4.4

CocTaBisieT IpOTOKOJIBI
HUCIIBITAHUM, OTYCTEI O
BBITIOJTHEHHOM paboTe 1o
3alaHHON (popme

3HaeT: mpaBuiia COCTaBJICHUS
IIPOTOKOJIOB UCIIBITAHUH IIPH
IPOBEJCHUHN XUMUYECKUX
SKCIIEPUMEHTOB U OTYETOB NPU
UCCJIEJOBAaHUM HEOPTaHUUECKUX
00BEKTOB.

Brimosnenue
MPAKTUYECKUX padoT.
IIpoTOKOJIBL

OTtyeTsl 10
1abopaTOpPHBIM paboTaMm.

YMmeeT: poBOIUTH 00pabOTKY
pe3yabTATOB XUMHUYECKUX
IKCIIEPUMEHTOB ITPH
HUCCIIEIOBAHUN CBOMCTB
HEOPraHWYeCKUX BEUIECTB U
IPEJICTAaBUTh PE3YIIbTATHI
AKCIIEPUMEHTOB B ()OpME OTYETA.

OT4eTsl 110
1abopaTOPHBIM paboTam.

[1K-5.2

Brinonnsier ctannapTHbie
orepanuu Ha
BBICOKOTEXHOJIOTHYECKOM
o0opynoBaHUU JJIs
XapaKTEPUCTUKH ChIPbS,
MPOMEKYTOYHON M KOHEUHOH
MPOIYKIIMA XUMHUYECKOTO
MIPOU3BOJICTBA

BuiajeeT: HaBBIKAMH PabOTHI C
COBPEMEHHBIMUA XUMUYECKUMHU
npudbopaMu 1 Ha
BBICOKOTEXHOJIOTHYECKOM
000pyI0BaHUH, IPUMEHSIEMOM
IIPY UCCIICIOBAaHUH CBOMCTB
HEOPraHMYECKUX BEIIECTB.

Brinosnnenue
71a00paTOPHBIX padOT.

IIK-6.1

3HaeT TEOPETUICCKHUE OCHOBBI
0a30BBIX XUMHYECKUX
JTUCITUTLINH (HEOPTaHHYECKOM,
OpraHUYECKOM,
AHATMTHYECKOH, PU3HIECKON
XUMHHU, XUMUH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH, XHMUYECKUX
OCHOB OHMOJIOTHYECKHUX
MIPOLIECCOB.) U CIIOCOOBI X
WCIOJIb30BAaHUS TIPH PEIICHUN
KOHKPETHBIX XUMUYECKUX
3a7a4

3HaeT. OCHOBHBIC 3aKOHBI U
3aKOHOMEPHOCTH, SIBJISIOITUECS
TEOPETHUYECKON OCHOBOM 00IIei
XUMUH U OTIPEACIISIIONINE
MTOBEJICHHUE U CBOMCTBA
HEOPraHUYECKUX CUCTEM.

OtyeTtsl 10
71a00paTOPHBIM paboTaM.
Y4actue B AUCKYCCUSX Ha
CEMUHAPCKUX 3aHATHUSAX.
Pe3ynbrarel HanucaHus
KOHTPOJBHBIX PaboT.

YMeeT: IpUMEHSITh 0a30BbIC
TEOPETUYECKHE OCHOBBI O0IIeH
XUMHH TIPU aHAIIM3€ MOJTy4EHHBIX
SKCIIEPUMEHTAJIbHBIX PE3YyJIbTAaTOB
JUIS PEIICHUs KOHKPETHBIX
XMUMHYECKUX 3a/a4.

Otuetsl o
J1abopaTOpHBIM paboTam.
VYuacTue B AMCKYCCUSX Ha
CEMMHAPCKHX 3aHATHSX.
Pe3ynbpTarhl HanucaHus
KOHTPOJIBHBIX PaboOT.




KPUTEPUU OLHEHUBAHUSA PE3YJIbTATOB OBYUEHMUA:

1. Crynmenty neoOxoauMo BbIMONHUTH 18 naboparopubix pabor. [lpu  BbIOTHEHUH
1a00paTOPHBIX pabOT OLIEHMBAETCS TEXHMKA BbimoiHeHUs JIP, odopmienne nmpoTokosos,
oruetsl mo JIP, BkmOYarompe pacyeTbl TEPMOJMHAMHUYECKHX W (U3MUECKUX BEIMYHH,
MpeCcTaBIeHUE TPpadUIecKOT0 MaTepraa U BHIBOI.

2. TlpemycMoTpeHO 5 TeM il TMPOBEICHUS CEMHUHAPCKUX 3aHATHH 10 TEOPETHUYECKUM
BONPOCAM HM3y4aeMOM JUCUUIUIMHBI. KOJIMYECTBO CEMHUHAPCKUX 3aHATUN MO KaXIAOW TeMe
ompezensercs €€ CI0XKHOCThIO U 00BbEMOM TeopeTHueckoro marepuana. OuneHuBaeTcs
AaKTUBHOCTb y4YacTHsl CTyJ€HTa B OOCYXJECHUM U CTENEHb IOHMMaHHUS M YCBOEHUS
00CcyX1aemMoro MaTepuara.

[IpenycmoTtpena 1 konTposbpHas padoTa.
4, TI'maBHBIMH pe3yJlbTaTaMH OIICHKM OOY4YEeHHsS CTyJeHTa B y4eOHOM CEMEeCTpe SIBISETCS
MOJIy4eHHE 3a4€Ta 3a MPAKTUYECKYI0 YacTh HM3y4aeMOW JUCHHUIUIMHBI C TMOCIEIYIOIIAM
JIOITYCKOM K CJadye »dK3aMeHa JUId TMOJYy4YEHUsS HMTOTOBOW 3K3aMEHAIMOHHOM OILICHKH,
COOTBETCTBYIOUIEH CIETYIOIIUM KPUTEPUSIM:

OueHkKa «OTJIMYHO:

chopMUpOBaHHBIE W CHUCTEMATHU3WPOBAHHBIE 3HAHUA TIpeaAMeTa, CHOpMUPOBaHHBIC

w

YMEHHSI U HaBBIKU NMPUMEHEHHUS] METOJIOB U IMOAXOJI0B M3y4aeMOM MUCIUIUIMHBI MPU PEILICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

Ounenka «xopomo»:

B 11€JIOM, C()OPMHUPOBAHHBIE, HO COJEpXKAllUe OTIENIbHbIE MPOOEIbl 3HaHUS NpeAMeETa,
YMEHHE NPUMEHATh METOJbl U MOJXOJbl M3y4aeMOM IUCLMILIMHBI NPH PEIIEHUH Y4EOHBIX U
MIPAKTUYECKUX 3a/1a4 ¢ MUHUMAJIbHBIM KOJMYECTBOM OLIMOOK HEMPUHIMIINAIBHOTO XapakTepa,
HaJINYME HABBIKOB IPUMEHEHUs METOJOB M MOJXOJ0B M3y4aeMOH IUCLUIUIMHBI NIPH PELICHUN
y4eOHBIX U MPAKTHYECKUX 3a7ad.

OueHka «yJ10BJIeTBOPUTEIbHO».

HECHCTEMAaTH3UPOBAHHBIC 3HAHUS MpEAMETa, YaCTUYHO CHOPMHUPOBAHHBIE YMEHHS H
HaBBIKM TPUMEHEHHUS METOJIOB W TOJXO0JO0B M3y4aeMOW AMCIUIUIMHBI IIPH PEIICHUU y4EOHBIX
3a7a4.

OueHka «Hey10BJIeTBOPHUTEIbHO»!

@parMeHTapHoe 3HAaHUC TMpeAMETa, OTCYTCTBHUC YMeHI/Iﬁ H HABbLIKOB IIPUMCHCHUS
MCTOOOB U IIOAXOJ0B I/I3y‘laeMOI71 JUCIHUIIIMHBI ITPU PCIICHUA y‘IC6HHX 3aJ1a4.
n

PaspatGoTumk:

n.x.H, npodeccop A. 0. Cadpponos
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IIporpamma cocraBiieHa coorBercTBUM ¢ TpeboBanusmu PI'OC BO u c yuerom
pexomenarmii IIOOIT mo Hanpaseruto i npoduito moarotosku 04.03.01 — «Xumusy.
[TporpamMma paccMoTpeHa Ha 3acefanuu kadeapsl pGieit 1 HeopraHMYeCKOH XUMUH
«15» mas 2020 r.

[Ipotokos Ne 6 3aB. kadenpoii /A. 1O. Cadponos/

Hacmoswas npocpamma, He modcem Obimb 60>/p0u36ec)ena HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuura npocpammul.
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