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1. IEJM M 3AJAYN JTUCLHUILINHBI:

Leas: oBnaneHne CTYIACHTaMH TEOPETUYECKHMMM OCHOBAMH OOILICH XMMHUU M HEOPraHHMYECKOU
XMMHHU HEMETAJIJIOB, (JOPMHUPOBAHNE YMEHHUM U HABBIKOB MX MPAKTHYECKOTO MPUMEHEHMSL.

3agaun:

a)

b)

d)

O3HAKOMUTH CTYJACHTOB XMMHUYECKOTO (PaKynbTeTa ¢ TEOPETHUYCCKUMH OCHOBaMHU 0a30BBIX
pa3fenoB  XMMHH, OCHOBHBIMH 3aKOHOMEDHOCTSAMM IIPOTEKAaHWsA pA3JIMYHBIX THUIIOB
XUMHYECKHX DPEAKIHUM C y4yacTHEM HEOPraHMYECKUX BEILIECTB, OCHOBHBIMU METOJAMH H
npueMaMu paboThI B JIAOOPATOPHUSX HEOPTAHUIECKON XUMHH;

3aKpenuTh HEOOXOIUMBIN MOHATUHHBIN ammapaT, OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
ONMCBHIBAIOIUE PA3ZBUTHE NPEICTABICHUNA O CTPOCHUU aTOMA M IEPUONUYECKOM CHCTEME
AJIEMEHTOB, XMMHUYECKOM CBSI3U M KOMIUIEKCHBIX COEIMHEHUSX, OCHOBAX TEPMOAMHAMMKHU U
KMHETUKH, 3aKOHOMEPHOCTSIX TPOTEKAHNS XMMUYECKUX MPOLIECCOB B PACTBOPAX;
chopMHpOBaTh YMEHUE MPOBOJUTH SKCIEPUMEHTAIbHBIE PAaOOTHI IO TOTOBBIM METOJAUKAM,
BBINOJIHATh CTAaHAAPTHBIE ONEpaly Ha COBPEMEHHOM OOOpYJOBAHUH, MCIOJIb3YEMOM B
HEOPraHMYECKON XMMHH, NPUMEHSTh HAa IMPAKTUKE IOIYYEHHbBIE 3HAaHUS IPU aHAJIU3E
IIOJIyYEHHBIX JKCIEPUMEHTAIbHBIX PE3YJIBTaTOB M COCTABIEHUM OTYETOB B 33JaHHOU
dopme;

JlaTh MPEICTaBIECHUE O POJIM M MeCTe OOIIel XMMUU U HEOPraHMYECKOW XMMHH HEMETAIUIOB
B CHCTEME HayK U B IPOPECCUOHATBHOMN IEATEIbHOCTH.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO:
Jucnunomaa «OOmias  Xxumusg. XHMHS ~HEMETaJLIOB» OTHOCHUTCS K  0a30BBIM

JUcHuIInHaM oosizarenbHoit yactu (b1.0.15).

2.2. CoBpeMeHHass oOmmass W HEOpPraHWyeckas XuMHs Oa3upyeTcss Ha OCHOBHBIX

MOJIOKCHUAX XUMHHU, YCBOCHHBIX CTYACHTAMHU B IMPOLCCCC U3YUCHHUA OTOr'0 MPEAMCTA B HIKOJIC.
Kypc o0mieit 1 HEOpraHM4ecKol XMMHUU HMeeT (yHIAaMEHTAIhHOE 3HAYCHHE B CTAHOBJICHHH
CHelHaINCTa IUPOKOro MpOoQHIs, XMMHUKA-UCCIENOBaTelsl U XHUMUKa-Tpenojanarens (Bys3a,
HIKOJIBI), ¥ SIBJISIETCS MEPBBIM BY30BCKUM XUMHUYECKUM KYPCOM.

2.3 TlepeueHb MOCIEAYIOMUX YYEOHBIX MUCUUIUIMH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHWS,

YMEHUS U HaBBIKH, POPMUPYEMbIC TaHHON yU4eOHOW MUCIUIUIMHOMN:

«Anamutaeckas xumus» (b1.0.17),

«Duznueckas xumusi. Xumudeckas tepmoanaamukay (b1.0.23),

«Duznueckas xumusi. XuUMuueckas KuHeTuka u karanus» (b1.0.24),

«Xumunyeckas texnonorus» (b1.0.27),

«buoneoprannueckas xumus» (b1.B.07),

«Kpucrammoxumus» (b1.B.06),

«I'mapoxumusi» (b1.B.Z1B.08.01),

«OcHoBwI Heopranndeckoro cuaTeza» (b1.B.JIB.01.01),

a TaKKe JJIS BBINOJIHEHUS KBATU(DUKALMOHHBIX paboOT M (OpMHUPOBaHUS NPOPEeCcCHOHATHHBIX
KOMIIETECHIINH.



III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA INCHUIIJIMHBI

[Ipomiecc ocBOeHMS JUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHHWE KOMIIETECHIIMN
(ameMeHTOB crenyronux kommereHmnuii) B coorBeTcTBun ¢ ®I'OC BO u OIT BO no manHOMY

Hanpagnenuio noocomosku 04.03.01 «Xumusny, npoguns: meopemuieckas u NPUKIAOHASL XUMUSL.

Ilepeyenb muIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs N0 JUCIUIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIETEeHIUI

Komnerenuus HNuauxkaropsl Pe3yabTaTnl 00yyeHus
KOMIIeTCHIM

TIK-3 WK k3.2 Baaaerb: HaBbIKaMU NPOBEICHUS
Cnoco0eH TOTOBUTH [IpoBoaut XUMHYECKHUX IKCIEPUMEHTOB MpHU
00BEKTHI HCCTIETOBAHUS AKCIIEPUMEHTAILHBIC CHUHTE3€ M UCCIIeIOBAaHUU
(BemiecTBa CHHTETUYECKOTO | pabOTHI 110 TOTOBBIM HEOPTraHUYECKHX 0OBEKTOB U
Y TIPUPOTHOTO METOIUKAM paboTe ¢ pacCTBOPEHHBIMU B BOJIC
MPOUCXOXKIACHUS, HEOpPraHUYECKUMHU BelleCTBAMU
MaTepuaibl ¥ 1p.) U 10 TOTOBBIM METOJHKAM.
IPOBOAMUTD UX U3yUECHHE 110
3aJJaHHBIM METOJIUKAM

1IK-4 HIK k44 3HaTh: NpaBuiia COCTaBICHUS

Crniocoben o6pabaTbIBaTh
pe3yabTaThl padboT
XAMHYECKON
HAIPaBJICHHOCTH C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB U
METOJTUK

CocraBiseT IpOTOKOJIBI
HUCITBITAHUM, OTYETHI O
BBHITIOJTHEHHON paboTe 1o
3a1aHHoN (hopme

HpOTOKOHOB XUMHNYCCKUX
AKCIIEPUMEHTOB U OTYECTOB TIPH
HCCIICAOBAHUU HGOpI‘aHI/I‘-IeCKI/IX
00BEKTOB.

YMeThb: IpoBOAUTE 00OPAOOTKY
pe3yIbTaTOB XUMHUECKUX
HKCIEPUMEHTOB NPH
WCCIICIOBAaHIH HEOPTaHUIECKUX
CHCTEM, NPEJCTaBUTh PE3yJbTaThl
IKCIIEPUMEHTOB B ()OpME OTYETA

1IK-5
CnocoOeH OCyIIeCTBIIATh
KOHTPOJIb KaueCTBa ChIPbS,
KOMIIOHEHTOB U
BBIIIYCKa€MOM IIPOYKLIUH
XUMHYECKOIO Ha3HAYCHUS

WK s 2
Brimonusier craniapTHbIe
orepanuu Ha
BBICOKOTEXHOJIOTHYECKOM
000pyIOBaHUY /IS
XapaKTEPUCTUKU ChIPbS,
MIPOMEKYTOUHOU U
KOHEYHOU MPOIYKIIUH
XUMHUYECKOT0 MPOU3BOJICTBA

Bnaners: HaBbIKaMu pabOTEHI C
COBPEMEHHBIM XHMHUYECKHM
o0opynoBaHUEM, IPUMEHSIEMOM
MIPH UCCIICIOBAHUH
HEOPTraHUYECKUX U
OMOHEOPTAaHMYECKUX CHCTEM.




1IK-6
CnocobeH mpUMEeHSITh
OCHOBHBIC
€CTECTBEHHOHAYYHbIE
3aKOHBI 1 3aKOHOMEPHOCTHU
pa3BUTHUSL XUMHUYECKON
HAYKH MPU aHAIIN3e
MOJIyYEHHBIX Pe3yIbTaTOB

HIK ko1
3HaeT TEOPETUYECKUE

OCHOBBI 0a30BBIX
XUMHYECKHUX JUCLIUTIIINH
(HEOpraHu4ecKou,
aHAJTUTUYIECKOM,
(bU3MUYECKON XUMUN) U
CIOCOOBI MX UCTIOJIB30BAHUS
P PEIICHUN KOHKPETHBIX
XUMHUYECKUX 3aa4

3HATh: OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OMHICHIBAIOLINE
HEOPTaHWYECKHUE CUCTEMBI,
OTIpeeISAIoNINe UX MTOBEICHNE U
CBONCTBA.

YMeTh: IPUMEHSThH
TEOPETUYECKUE OCHOBBI OOIIEH 1
HEOpPraHMYEeCKON XUMUU MpU
aHaJIM3e MOJTYYCHHBIX
AKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB
JUTSL PEIIeHUsI KOHKPETHBIX
XUMHUYECKHX 3a71ay.




IV. COAJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHbI

TpynoeMKOCTh TUCHUILUIMHBI COCTABJsIET 9 3a4eTHBIX eIUHUL, 324 Yaca,
B TOM 4yucie 1.75 3a4eTHBIX eIUHMIL, 63 Yyaca Ha 3a4€T U IK3aMeH.

®opma MPOMEKYTOYHOI ATTECTAINU: 3aUém, IK3AMEH

4.1 Copepxxanue TMCUHMILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHI M OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKaJeMHYECKHX YaCOB

Bunbr yue6HO# paboThI, BKIIFOYAs

CaMOCTOSATENBHYIO paboTy 00yUaroIuXcs U

DopMBI TEKYIIETO

TPYAOEMKOCTh KOHTPOIS
2 (B 1acax) : YCIIEBAEMOCTH;
Ne i/ Paszen nucHuIuIMHbl/ TEMBL % KoHTaKTHast paGoTa MPEmoIaBaTeNs ¢ % ®opma }
@) 00 yJarOIIMUCS & & TPOMEKYTOTHON
g8 aTTecTaluu
JlaGopatopHbie KCP + é g, (no cemecmpamy)
Jlekuy | u mpakTHdecKue — 5
3aHSATHUS O =
1 BBEJIEHUE B OBIIYIO U HEOPTAHUYECKY1IO 1 ) 10 ) 1 i
XUMUIO
IIpoBepka 0T4ETOB 110
2 CTPOEHUE ATOMA 1 14 10 1 12 | JIP, npakTn4eckue
3a/laHusl, CCMHUHAPBI
, | HEPHOJMYECKHI1 3AKOH 1 | ‘ ] ] ] ggofl;zﬁ;::fg;: o
MMEPUOJUYECKAS CUCTEMA DJIEMEHTOB ’
3aJ]aHNsl, CEMUHAPHI
PA3BUTUE ITPEJICTABJIEHUU O [IpoBepka oT4ETOB 11O
4 XUMUYECKOW CBS3U 1 14 10 1 12 | JIP, npakTn4eckue
3a/1aHusl, CCMHHAPBI
KOMIUIEKCHBIE COEAMHEHUA [TpoBepka 0TYETOB 1O
5 1 8 4 1 12 | JIP, npakTHueckue
3aJ]aHNsl, CEMUHAPHI




Buapl yueGHO# paboThI, BKITFOYAs
CaMOCTOSITENIbHYIO paboTy 00yJaromuxcs u

TPYAOEMKOCTh
(B yacax)
KonTaktHas paboTta mpemogaBaTens ¢
o0yJaroIuMucs
OCHOBbI XUMUYECKOM TEPMOJJMHAMUKN IIposepka oT4eTOB 10
6 7 10 1 4 JIP, npakTuyeckue
3aJ]aHNsl, CEMUHAPHI
;| OCHOBHBIE [OHSITHSI XUMUYECKOH 5 10 . A glf)’oi;ﬂ‘;‘f‘r;:::;;: o
KMHETUKUA ’
3alaHusA, CCMUHAPhI
[IpoBepka 0T4ETOB MO
8 PACTBOPLI 12 10 1 2 JIP, mpaktuyeckue
3aJ]aHNsl, CEMUHAPHI
IIpoBepka oT4ETOB 110
9 HEOPTAHUYECKASA XMW HEMETAJIJIOB 4 44 4 22 | JIP, npakTu4eckue
3alaHus, CCMUHAPhI
10 3a4ér, JK3aMeH
HToro yacos 72 108 12 69 3a4eT, PK3aMeH




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEJIbHOM PA00THI 00Y4aIOUIUXCS M0 TUCHHUILIUHE

CamocrosiTenbHas paboTa 00yJaronuxcs

Y4eOHO-METOIHYECKOE

Ce u Barpatel | OueHo4HOE obecreverne
Meetp A3BANME pasiera, TEMB! Bua camocrositensHOM paboThI Cpox BpEMEHHU CpPEACTBO CaMOCTOSTENIBHON pabOThI
BBIINTIOJIHCHUS
(dac.)
BBEJEHUE B OBIIYIO U 3anauu ¥ ynpakHeHHs Mo
1 HEOPTAHMYECKYIO XUMHIO | [ToaroroBka k KOHTPOJIBHOM paboTe, ceHTs6 1 KoHTtponbHas o6l Xxumun : yuel. mocobue
pelieHue 3a1ad no TeMe HTAOPE pabora / H. JI. I'mauka. - M3n. cTep. -
M. : KnoPyc, 2011. - 240 c.
CTPOEHHUE ATOMA 3amaun 1 ynpakxHEeHHS 10
[ToaroTroBka K KOHTPOILHOU paboTe, HISIGDE > KontponbHas o0eit xuMun : yael. mocodue
peIICHHe 3319 110 TeMe = p paborta /H. JL. I'nuuxa. - Usn. crep. -
M. : KnoPyc, 2011. - 240 c.
3amauu v ynpaxHeHHs 110
oOueit xumud : yueb. mocodue
/ H. JI. T'munka. - U3n. crep. -
Crerenb M. : KnoPyc, 2011.-240c.;
IloaroroBka k CEMHUHAPY I10 TEMEC Heoprannueckas xumus :
«AmomHo-MmoneKyIapHoe yueHue, 2 AKTHBHOTO yuel. juis ety . By3os: B3 1./
yqacTus B pen. 0. 1. TpeTbsikoB. - M. :
CEMHUHApe Axanemus. - (Bricmee
npodeccrHoHaNbHOE
obOpazoBanue: EcrecTBeHHBIC
HayKH).
CrerneHn Meroanueckue ykazaHus
[ToaroroBka Kk ceMHHapPy MO TEME 6 AKTHBHOIO K mpakTukymy «Oomas
«Cmpoenue amomay y4acTHs B XUMHS. XUMHUS
CeMHUHape HEMETAJIOB»
[Toxroroska oruera no JIP Meroanueckue ykazaHus
«OmnpeneneHre SKBUBAJICHTA MeTajllIa 1 ITposepka K MpakTUKymy «O01as
10 KOJINYECTBY BBITECHEHHOT'O OTYeTa 10 XAMUS. XUMUS
BOZOpOJa» pabore. YO HEMETAJIJIOBY




CamocrosiTenbHas paboTa 00yJaronuxcs

Y4eOHO-METOTHYECKOE

Cemectp| HasBanue pa3nena, TeMbl . Cpokn Satparst | OUEHOUHOE O6ecnequvH © 6
Buna camocrositensHOM paboTh BpEMEHU CPEACTBO CaMOCTOATCIbHON pabOTRI
BBIITOJTHCHUA
(dac.)
CTPOEHUE ATOMA ITonroroska otuera o JIP Mertonuueckue ykazaHus
«OmnpeneneHne MOJISIPHON MaccChl | IIpoBepka K npakTukymy «Oomas
JUOKCHA YIIIEpOaar» oTyYeTa 1o XUMHUA. XUMHUS
pabore. YO HEMETAJUIOB)
PA3BUTUE Crerneun Meroanueckue ykazaHus
MPEJICTABJIEHUI O [ToAroTOBKA K CEMHMHApY TI0 TeMe AKTUBHOTO K OpakTHKYMY «O01mas
XUMHUYECKOW CBSI31 «Xumuueckas ces3v» DISRIORE 12 y4acTus B xumusi. XuMus
CeMHUHape HEMETAIIJIOBY
KOMIUIEKCHBIE [ToaroroBka Kk ceMHHapy MO TEME Crerneln Mertonuueckue ykazaHus
COEJAMHEHUA «Komnnexcnuvle coeounenusy 5 aKTUBHOTO K MPaKkTUKyMy «O01mas
HOADPE 10 y4acTus B XUMHS. XUMHUS
ceMHHape HEMETAIIJIOBY
IIpoBepka Meroaudeckue yka3aHus
[ToaroToBka oT4era 1o gadbopaTopHOI ) oTYeTa Mo K MpakTuKymy «O0ras
pabote «KOoMIUIEKCHBIE COeTUHEHUSDY pabote. YO XUMHUS. XUMUS
HEMETAIIJIOB
OCHOBBI XI/IMI/I[IECKOIZ ITo ArOTOBKA K CEMHUHApPY MO TCMEC CrerneHp MeTOI[quCKHe YKa3aHuAa
TEPMOJMHAMUKN «Tennogvle a¢hgpexmul xumuueckux 5 AKTUBHOT'O K npaktukymy «Oomas
peaxyuti. OCHOBHbIE NOHAMUA y4acTus B XUMHUA. XUMUS
XUMUYECKOU MepMOOUHAMUKUY CEMHHApe HEMETAIIJIOBY
ITonroroska oruera o JIP IIpoBepka Meroaudeckue yka3aHus
«OmnpeneneHue YHTANbINN PEAKIUU 1 OT4eTa o K mpakTukymy «Oomas
HENUTpaTu3aluu CUJIBHOTO OCHOBAHUS pabote. YO XUMUA. XUMHS

CIJIBHOU KHUCJIIOTOIN»

HEMCTAJIJIOB»




CamocrosiTenbHas paboTa 00yJaronuxcs

Y4eOHO-METOTHYECKOE

Cemectp HasBanue paznena, TeMbl c 3arpatbl Onenoynoe obecrieueHue
o OKH %1
’ Buna camocrositensHOM paboTh BBIH(E)HHGHI/I}I BpEMEHHU CPENCTBO CaMOCTOSATETbHON PaboThI
(dac.)
Mertonuueckue ykazaHus
[MoaroroBka oTdera no Jab0paTopHOIt TIposepxa K mpaKTHEiCyMY «OBmas
pabote «OnpeaeseHne TeTIOThI HOSIOPH 1 oTHeTa 1Mo
. pabore. YO XUMHS. XUMHUS
HEMETAIIJIOB
OCHOBHBIE ITOHATHA . IIposepka Meroauyeckue yKazaHus
XUMUYECKOI KUHETHKH | 10AroToBKa oT4eTa 1o aboparopHoi K PaKTuKyMy «O61mas
pabote «3aBUCUMOCTh CKOPOCTH neKaopb 1 OTgeTa HS(;O s, XML
peakuuu OT KOHIEHTPALUU BEIIECTBa» pabote. )
HEMETAIIJIOBY
Mertonuueckre ykazaHus
[ToaroroBka ot4era no Jab0paTopHOit IIposepxa K mpaKTHEiCyMy «OBmas
pabote «BnusHHe TeMrepaTyphl Ha 1 oTHeTa 1o X
CKOpPOCTb pEaKLUN» pabore. YO XHMHA. AHMHA
HEMETAIIJIOBY
Mertonuueckue ykazaHus
[ToaroroBka oTdera no Jab0paTopHOit IIposepxa K npaxTHKyMy «O6mas
pabote «CKOpOCTh B3aUMOICHCTBUS 2 OTgeTa HS(;O s, XiMust
Mar"us ¢ COJITHOM KUCIOTOM» papore. ’
HEMETAIIJIOBY
PACTBOPBI Meroauueckue ykazaHus
[TonroroBka oTueTa 1o J1a00paTOPHOM Iposepka K npaxTHKyMy «O6mas
pabote «OnpeneneHne MOISIPHON 0,5 OTgeTa HS(;O ML XML
Macchl HEAJIEKTPOJIUTOBY pabote. )
HEMETAIIJIOBY
Mertonuueckue ykazaHus
[ToaroroBka oTdera mo 1a00paTOPHOI IIposepxa K mpaKTEiCyMy «OBmas
pabote «OnpeneneHue Kaxymiencs 0,5 oTdeTa 1o
pabote. YO XUMHS. XUMHUS

CTCIICHU JUCCOHALUN MOJICKYJI»

HEMCTAJIJIOB»




CamocrosiTenbHas paboTa 00yJaronuxcs

Y4eOHO-METOTHYECKOE

Cemectp HasBanue paznena, TeMbl c 3arpatbl Onenoynoe obecrieueHue
o OKH %1
’ Buna camocrositensHOM paboTh BBIH(E)HHGHI/I}I BpEMEHU CPEACTBO CaMOCTOSATETbHON PaboThI
(dac.)
Mertonuueckue ykazaHus
[ToaroroBka oTdera mo 1a00paTOPHOI IIposepxa K IpaKTHKYMY «O6mas
pabote «XUMHUYECKOe PaBHOBECHE B nexkabpb 0,5 oTHeTa 1o
pabore. YO XUMHUA. XUMHUS
pacTBOpax 3IAEKTPOIUTOBY»
HEMETAIIJIOB
IIpoBepka Meroauyeckue ykasaHus
[ToaroroBka oTdera mo 1a00paTOPHOI 0.5 oTYeTa 110 K npaktukymy «Oomas
pabote «'umponus conei» ’ pabore. YO xuMusd. XUMHAS
HEMETAJIOBY
HEOPI'"AHMYECKA R 5 IIpoBepka Meroandeckue yka3aHus
OJIFCOTOBKA OTYETOB IO JIA0OPATOPHBIM
XMW HEMETAJIJIOB A paTop CeHTAOPD- OTYETOB 110 K IPaKTHKyMY «O6mmast
paboram o Teme «Heopranudeckas eKatpE 22 5 vO ML X MO
XAMUS HEMETAJIIOB) p papote. )
HEMETAJIOBY
OO11ast TPYA0EMKOCTh CAMOCTOSITENIbHOW PabOThI O JUCHUIUIMHE (Yac) 69
Broaxer BpeMeHH caMOCTOATEIbHOI padoThl, MPeAyCMOTPEHHbIN Y4eOHbIM IJIAHOM 69

JUISL TAHHOM TUCUMIIMHBI (4ac)




4.3 ConepxxaHue y4eOHOro MaTepuaja

Conep:xaHue pa3ieioB U TeM THCHUILINHBI

1. OBIIASA XUMMUSA
1.1. BBEAEHHUE

Mecto o0meli XMMHUU B CHCTEeME XUMHUYECKUX HayK. OCHOBHBIC ATallbl Pa3BUTHUS HAYKH.
3aKOH COXpaHEHHs Marepuu W dHeprun. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBI XHMHH.
ATOMHO-MOJIEKYJIIpHAs TEOPHUsL. XUMHUUYECKAsi aTOMUCTHUKA.

1.2. CTPOEHUE ATOMA

PasButne mpencraBieHuit o crpoeHuun aroma. Mogens k. Tomcona. OOmas
XapaKTepUCTUKA AaTOMHBIX CIHeKTpoB. Cnekrp aroma Bojopona. IlmanerapHas Mopelnb
Pezepdopna. Teopust ctpoenust atoma H. bopa. Bknag 3eemana u 3ommepdensiaa B pa3BUTHE
Teopuu bopa.

[TonsiTie 0 KBaHTOBOH MexaHUWKe. J[BOWCTBeHHas MPUPOJIa MUKPOOOBEKTOB. COOTHOIIICHHE
ne bpoiina. CooTHoleHHne HeompeaeNeHHOCTeH, MPUHIUI HeompeaeneHHoctu [ 'eiizenOepra.
Vpasuenne llpenunrepa. BomnoBas ¢yHkius, ee dusuveckuil cMmbici. Pemienne ypaBHEHUS
[Ipenuurepa st OTHOMEPHOTO MOTEHLIMAIBHOIO AlIMKA. JJUCKPETHOCTh SHEPTrUU 3JIEKTPOHA.
[lonsiTHE © TpPEXMEPHOM NOTEHIMAIBHOM sIIMKE. Pe3ynprarel pelmeHus ypaBHEHUs
[lIpenuHnrepa 11 aTOMa BOJOPOJA.

[lonsiTHE O KBAaHTOBBIX YHMCIAX 3JIEKTPOHA B aTOME, CHMH. MHOTOAJIEKTPOHHBIE ATOMBI.
[Ipuanun MuHuMyma sHepruu, npuHuun Ilaynu, npaBuno XyHjaa (IpUHLMI MaKCHMaibHOU
MYJIBTUIUIETHOCTH ). EMKOCTD 3JIEKTPOHHBIX 000J104YeK. DIEKTPOHHbIE KOH(PUTYpAaLlUh aTOMOB B
UX OCHOBHBIX COCTOSTHUSIX.

1.3. IEPMOJIMYECKHWM 3AKOH U ITEPUOJUYECKASI CUCTEMA DJIEMEHTOB

[TpensicTopust OTKpbITHS 3akoHa (Tabmuua JlaByaswe, Tpuanasl JleGepeiinepa, cnupaib fe
[[ankypTya, 3akoH oOkTaB). Pons MengeneeBa u Meiiepa B OTKPBHITHM W Pa3BUTHUH
NEPUOANYECKOr0 3aKoHa. 3akoH Mosiu. COoBpEMEHHOE COCTOSIHME IEPHOJUYECKOIO 3aKOHA.
[lepuonuyeckas cuctemMa ¢ TOUKU 3pEHUS] CTPOCHUS aToMa (pasnychl aTOMOB U HOHOB, SHEPIUs
U IIOTEHLMAaJd  HOHU3ALlMM, KOHCTAaHTa JKPAaHUPOBAHUsA, CPOACTBO K  DIEKTPOHY,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIECHHUS U BAJIEHTHOCTb). OJIEKTPOHHBIE aHAJIOTH.
ITonsarue o kaliHocuMMeTpuu. [lepcrieKTUBBI pa3BUTHUA IEPUOJIUYECKON CUCTEMBI.

1.4. PA3BUTHE TIPEJICTABJIEHMI O XUMUYECKON CBSI3U

Tumbl XUMUYECKOHN CBSI3U. DKCIIEPUMEHTAIBHBIE XapaKTEPUCTUKA XUMHUECKON CBSI3H (JIMHA
CBSI3U, HAIPaBJICHHOCTh CBS3M, dHEpPrusi cBsi3u). KoiaumuecTBeHHas OLEHKA MOJSPHOCTH CBSI3H.
JMIOIBHBIM MOMEHT.

[Tonsatue 06 nOHHOI cBsA3u. Teopus U PHEpreTHKa MOHHOM cBA3HM. HeHarpaBneHHOCTD U
HEHACBIIIEHHOCTh HOHHOM CBSI3H.

KoBanentnast cBsi3b. Ilpupoma koBasmeHTHOM cBsizu. KBaHTOBOMEXaHMUYECKHE METOMAbI
ONMCAaHUSl XMMHYECKOW CBsA3UM. MeTon BajeHTHBIX cBsized. BamentHocte B pamkxax MBC.
JIOHOpHO-aKIENTOPHBIA ~ MEXaHW3M  O0pa3oBaHMA  KOBAICHTHOW  cBs3u. [lomspusanus
KOBAJICHTHOM CBsI3M. HampaBiIeHHOCTh M HACBIIIEHHOCTh KOBaJEHTHOM cBs3u. Konuenuus
ruOpumu3anuu. KpaTHocTh CBSI3W, G- M T-CBA3U. MeTOJ MOJEKYJSPHBIX opOuTaneii.
CBs3bIBalONINE, PA3PHIXJSIIONIME W HecBs3bIBatomue opoburtanu. [lopsimok cBszu. CTpoeHue
IPOCTEHIINX ABYXaTOMHBIX (TOMOSIIEPHBIX M TeTeposaepHbIX) yacTul no merogy MO JIKAO.
N3oanexTponHbie cuctemsl. [Tapamarnetusm.

MexMOIEeKyIIIpHOE B3aUMOJEHCTBHAE. BUIBI MEXMOJIEKYIIIPHOTO B3aUMOJAenCcTBUs. BaH-
JIep-BaajlbCOBBl CHUJIbl: OpPWEHTAI[MOHHBIN, WHAYKIMOHHBIM U JHUCHEPCUOHHBIA 3(PQEKTHI.



Bopmoponnas cBsa3p. Pazmuums B (pu3MuyecKMX CBOWCTBaX BEIIECTB C PA3JIMYHBIM THUIIOM
XUMHUYECKOU CBA3H.

1.5. KOMIUIEKCHBIE COEAMHEHN A

OOmiasi xapakTepUCTUKAa KOMIUICKCHBIX coenuHeHuil. LleHTpanpHblli atom. JIMraHmsl
Koopnunanmonnoe uwcino. Buyrpennssi cdepa. Buemmnss chepa.  Knaccuduxanum
KOMIUIEKCHBIX coequHeHnil. HomeHkiatypa KOMIUIEKCHBIX CcoequHeHHi. Teopernueckoe u
NPUKIAJHOE 3HAYECHHE KOMIUIEKCHBIX COEAUHEHUW. M30Mepusi KOMIUIEKCHBIX COEIMHEHMI.
KoopaunanmonHnas Teopusi Bepaepa xak repBasi yadHasi ONbITKa TEOPETUIECKOTO OObSICHEHUS
CTPOEHHUS KOMIUIEKCHBIX COEIMHEHUM. YCcnexu u orpaHudeHuss teopuu Bepnepa. Merop
BAJICHTHBIX CBSI3€d, TEOpUS KPUCTAUIMUECKOrO IOJsl, TEOpHsl TMOJs JIMTaHAOB U METOJ
MOJIEKYJISIPHBIX ~ OpOuTaneld MNPUMEHUTENbHO K XUMHUYECKOW CBSI3U B  KOMIUIEKCHBIX
COCIMHEHUSIX.

1.6. OCHOBBI XMMWYECKOM TEPMOJIMHAMUWKU

[TonssTHE O XHUMHYECKOM TepMOJAMHAMUKE. TepMOJMHAMUYECKHE CUCTEMBbl. DOYHKIUU
cocrosanus. Ilonstue o BHyTpeHHeu sHepruu. IlepBoe Hawano TepmoauHamuku. Terora,
paboTa W HM3MEHEHHE HHEPruu MpH XUMHUYECKOM peakiuu. DHTaNblUsg, €€ H3MEHEHUE B
XUMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlannaca. 3akoH ['ecca, ero mpakTHuecKoe 3HaYCHHE.
DHTAIbNK 00pa30BaHUs. DHTANBIMS CTOPAaHUs. DHTANBINS peakuuu. [loHsITHE O CTaHTAPTHOM
cocrosauu. CtaHgapTHas SHTAIbIUSA. 3aBUCMMOCTh SHTAIBIUU OT Temmneparypsl. M3meHeHue
SHTANBNUU MU (a3oBbIX nepexonax. CTaHAapTHOE M3MEHEHHE SHTAJIbIUU MPU XUMUYECKUX
peakuusx. Bropoe Hauano repmonuHamuku. [loHsTre 00 3HTponuu. DHTPOMUS KaK (YHKITHS
cocrosgHMus. KBaHTOBOMEXaHMUecKass NpUPOJA HHTPONHH. 3aBUCHUMOCTb OSHTPONHUM  OT
Temrneparypbl. M3meHeHue sHTpormmu mpu (a3oBbiXx mnepexomax. CraHmapTHas SHTPOMHSL.
CranmapTHOE HM3MEHEHHE SHTPONMHHM TPH XUMHUYECKMX peakuusx. [loHstne o cBOOOAHOM
sHepruu. DHeprus ['u60ca u sueprus ['enpmronbua. CrangapTHBIN W300apHO-U30TEPMUYECKUN
MOTEHITMAT U HAIPABJICHHE XUMUYECKHUX MPOIECCOB. DHTATBITUNUHBIN U SHTPOMUNUHBIN (PaKTOPHI
Y HaIpaBJICHUE XUMUYECKUX MPOIECCOB.

1.7. OCHOBHBIE I[TOHATUS XUMUYECKOM KUHETUKH

HUctunuble U Kaxymuecs paBHOBecHs. CKOPOCTh XUMHYECKOW peakuuu. KuHeTtnmyeckui
BBIBOJ| 3aKOHa ACHCTBUA Macc. MoJIeKyJIspHOCTh W MOPSAAOK peakuuil. CIOKHbIE peakluu —
napajuielbHble, IOCIEI0BATEIbHbBIE, CONpPSIKEHHbIE, LeNnHble. KHHeTHYeckue KpUBbIE s
MCXOJIHBIX BEHIECTB W MPOAYKTOB peakuuu. BiusHue TemiepaTypbl Ha CKOPOCTh PEaKIIMH.
[Tpubmmxennoe mpaBuino Bant-I'odhda. YpaBHenume AppeHmyca. DHEprusi akTHBALUU, €€
(U3HYECKUN CMBICI, METO/IBI OTIPEJICIICHUS] 3 ONBITHBIX NaHHBIX. [IOHATHE O TEOpUM aKTUBHBIX
COyJapeHui U aKTUBHOM (TIEPEXO0THOM) KOMILICKCE.

Xumuueckoe paBHOBecwe. (OOpaTMMOCTh  XUMHUYECKMX  mpolieccoB.  KoHcTanTa
XMMHUYECKOTO PABHOBECHs. 3aBUCHUMOCTb IIOJOKEHHsS PAaBHOBECHS OT TeMIIEpaTyphl,
KOHIIEHTpaluu U naBieHus. CBsi3b KOHCTAHTHI XMMUYECKOTO PaBHOBeCHs ¢ dHepruein ['mddca.
Hcnonb3oBaHue BENMYMH CTAHAAPTHBIX W3MEHEHHWHM SHTANBIIMA W JSHTPONUU PEAKUMH I
pacuera KOHCTaHT paBHOBecus. [Ipunnun Jle Illarense.

['oMoreHHsbIil U reTeporeHHbd Katanu3. BinsHue karain3atopa Ha KOHCTAaHTBI CKOPOCTH
npsAMoil u oOpaTHOM peakiuii. Mexanu3m karanusa. CelleKTUBHOCTh KaTaju3a. VHruOUTOpEIL.
Karamutuueckue sapl.

1.8. PACTBOPbI

PactBops! kak (aza nmepemenHoro cocraBa. Komtounnnsie pactBopsl. Poib KOJIOMAHBIX
pacTBOpOB B HayKe M NpakTHKe. PacTBOpwl TBepible, ra3000pa3Hble M KUIKHE (BOAHBIE U
HeBogHbIE). CriocoObl BBIpaXEHHS KOHIGHTpAaUWU. TepMoIMHAMHKa M KHHETHKa Ipolecca
pactBopeHus. MaeanbHble U peajibHbIE PACTBOPHI.



PacTBOpsl HeanekTponuToB. JlaBieHHE HACBHIIEHHOTO Napa OHHAPHBIX PacTBOPOB.
Kunenue m orBepneBanne pacTBopoB. 3akoHbl Payms. fABnenue ocmoca. 3akon Bant-T'odda.
MeTto1bl OnIpEENEHNs MOJIEKYIISIPHBIX MacC paCTBOPEHHBIX BELIECTB.

Hemogunnenne pacTBOpOB  dJeKTposMToB  3akoHam  Paynms wu  Bant-T'oddda.
Wzotonnueckuit koapduunent. CuiibHble U cialble 3JIEKTPOIUTHL. PaBHOBecHs B pacTBOpax
Ca0BIX AJIEKTPONUTOB. DAKTOPHI, BIUSIONINE HA CTENEHb 3JEKTPOIUTUYECKON THCCOLMALINU.
3akoH passenenus OctBanpaa. Kaxymasics crenens auccounanuu. [lonsaTue 06 akTUBHOCTH U
kod(dduimente axkTuBHOCTH. Boja kak BaxHeWmui pactBoputTens. MoHHOE mpou3BeneHue
BoAbl. Bopopomueni mokazatens. [lonstue 00 wHIMKaropax. bydepHble CHCTEMBI
[IpousBeneHrne pacTBOPUMOCTH. Y CIOBUS 0Opa3oBaHUS M PACTBOPEHMsS IIOXO PAaCTBOPUMBIX
coenuHeHun. I'mpposms cosel. Teopuum KHUCIOT M OCHOBAaHMM: PaHHUE TEOPHUM, TEOpUS
Appenuyca, TpPOTOHHAsA, JJIEKTPOHHAs, TEOpUs COJIbBO-CUCTEM, TEOpHUs Y CaHOBUYA, TEOPHS
KMKO. DnekTpoXMMHUYECKHE CBOMCTBa pacTBOPOB. (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOICTBA M PEAKIUH. DIICKTPOAHBIE MOTCHIMAIBL. Psi1 HanpsHokeHUH U €ro TepMOJIMHAMUYECKOE
o0ocHoBanue. YpaBHeHue HepHcra. OKHCIUTENbHO-BOCCTAHOBHUTENBHbBIE — ITOTEHIIUABI.
[TonsiTHE O raTbBAaHUYECKOM dJIEMEHTE. XMMUYECKHE HCTOYHUKH TOKa. [Iporeccsl anekTponusa.

2. HEOPTAHUYECKAS XUMHUSA HEMETAJIVIOB

BBEJIEHUE
MecTto HEOpPraHMYECKON XHMMHUHM B CHUCTEME XUMHUYECKUX HayK. OCHOBHBIE 3Tallbl
Pa3BUTHSI HEOpraHUYECKON XUMHUU. [lepcrieKTUBBI Pa3BUTHS U «TOUKU POCTa».

2.1. BOAOPO/. BOJA. ITIEPOKCHUJ BOAOPOIA

Bonopon - mepBbiii aneMeHT mepuoanyeckoil cucteMbl. OCOOCHHOCTH CTPOCHHS
aroMa Bojoponaa. M3orombl Boaopoda — MPOTUM, NEUTEpHil, TpUTHH. PacnpocTpaHEHHOCTh
BOJIOpOa, GOPMBI €r0 HaXOXKACHHS B MPHUpPOAC. BaleHTHBIE COCTOSIHHS Boaopoaa. PazMepsl
aTOMOB M MOHOB. MOJIEKYJISIDHBIN U aTOMapHBIA BOJIOPO, GHU3HUECKUE U XMMUYECKHUE CBOMCTBA.
JlabopaTopHble W TEXHUYECKHE CIOCOOBI TMONYy4YeHHsS BOIOpoaa. l[IpuMeHeHWe BOAOpOIA.
['unpunbl Kak CcOeIMHEHUs BOJIOpPOAAa C MeTalylaMH W HeMeTallaMu  (TaJIoT€HU[bL,
XaJIbKOT€HUIbl, MHUKTOT€HUIBI U T.1.). PacTBopuMocTh Bojopoaa B Merauiax. dusnyeckue u
XUMHUYECKHE CBOMCTBa rupuioB. [lonydyeHne u npuMeHeHne TuIpuIOB.

Boga kak BaxkHeiiee coeanHeHne Bogopoaa. Poib Boabl B Ouocdepe u B reocdepe.
CtpoeHue MoOJEKydbl BOJIBL. AccolManus MOJEKYJT BOABI 3a CYET BOJOPOAHBIX CBSI3EH.
AHOManbHbIE CBOMCTBA BO/Ibl. DU3HUECKUE U XUMUUYECKHE CBOICTBA BOJbl. Kpucramioruaparsl.
Tsoxenmast Boja, ee CBOMCTBA.

[Mepokcun Bomopoaa. CTpoeHHe U yCTOHYMBOCTh MOJIEKYNIbl. CIIOCOOBI TOTyYeHUsT U
NpUMEHEHHE  Tepokcuaa  Bojgoponaa.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  CBOWMCTBA.
[TepokcUKuUCIOTHI (HAAKUCIOTHI) U UX COJU — CTPOEHUE, CBOMCTBA M MPUMEHEHHE Ha MpPUMEPE
T1000# epoKcoKUcaoThl. [lepokcuibl MeTamIoB Kak MPOU3BOIHbIE IEPOKCHIAa BOJAOPO/IA.

2.2. KUCJIOPO/]

ITonoxxeHne kuciopoaa B mepuoaudeckod cucreme. CTpoeHuMe aTOMHOIO dAjapa |
AJICKTPOHHOM 000J0YKM aToma Kuciopoja. PacmpoctpaneHHOCTh kuciopona. CTpoeHwue
MoJIeKyJIbl. [lapamarseTusm MoJIeKyJIIpHOTo Kuciaopoaa. Pusndyeckue U XMMUYECKUE CBOMCTBA
MoJIeKyJIsIpHOTO Kuciopoaa. Ilomyuenue xucinopojga B 1abopatopud U B MPOMBIIUIEHHOCTH.
Kunkuit kucnopon. [Ipumenenue kucnopoaa. Baxueiire kucaopoaHbie COEAUHEHUS - OKCHJIbI
METaVIOB U HEMETAJUIOB, TMAPOKCUAbl. PU3NUECKHE M XMMHUUYECKHE CBOMCTBA OKCUIOB. Poib
KACIOpOa  Kak  C€aMOro  pPachpOCTPaHEHHOTO0  3JIEMEHTa B OMOJIOTUYECKHX |
MHUHEpaIo00pa3yrmux npoieccax Ha 3emuie. [lepokcuapl U cynepoKcuabl (HaaMEePEKUCH), X
mosnyuenne W cpoiicta. Crpoenne moHoB O,” m O, ¢ mosuumii mMeroma MO. O3omH, ero
MOJIy4YeHUE, CBOMCTBA, IPHUMEHEHHE I O30HMPOBAaHMUS BOABI M BO3JyXa, B KayecTBE



OKHCIINTCIIA B CHHTC3C. OBOHI/I,Z[BI, HUX TIOJIYUYCHUC, CBOICTBA. HpI/IMeHeHI/Ie O30HH 0B,
IMEPOKCU OB U CYIICPOKCHIOB. OKCUTeHUIPHBIE KOMILIEKCHI.

2.3. TAJIOT'EHbI

IlonoxxeHne  rajoreHoB B nepuoauueckoil  cucreme.  CTpoeHHE  aTOMOB.
PacnipocTpaneHHOCTh, Ba)KHEWIIME MHUHEpaibl. Pa3Mepbl aToOMOB, XapaKTEpHBbIE BAJICHTHBIE
cocTossHus. M3MeHeHue »HIeKTPOOTPULATEIBLHOCTY M XMMHYECKOM aKTUBHOCTH B Py
rajoreHoB. CTpoeHHE MOJIEKYJ TaJIOTeHOB. MeXMOJeKysipHble B3auMoeicTBus B pany F-Cl-
Br-1 u arperatHoe coCTOsIHHE rajloreHoB. XMMHUYECKUE CBOWCTBA FAJIOTEHOB, B3aUMOJCICTBUE C
MeTaulamu W Hemetasiamu. CoseoOpa3Hble TaJOTeHHIIBI. MEXrajloreHHbIE COCTUHEHUS.
[Topsimox BBITECHEHUS TaJOTC€HOB U3 pPAcTBOPOB WX ramoreHunoB. JlaboparopHble u
MIPOMBIIIUICHHBIC CITOCOOBI TTOTYUSHUS TAIOTCHOB (XMMHYECKUE U DIICKTPOXUMUYECKUE METO/IHI).
TokcuuHocTe ranoreHoB. IlpumeHeHne ranoreHoB. [‘alOreHoBONOPOABI, HX IOJIYyYEHHE,
bu3NYecCKue U XUMHYECKUE CBOMCTBA. VMI3MEHEHHE CHIIBI TaJOT€HBOJOPOIHBIX KHCIOT B DSy
HF-HCI-HBr-HI. ConstHast kucimoTa Kak OJHAa W3 BaKHEHIIMX MHHEPAIBHBIX KHUCJIOT, €€
CBOKMCTBa, TOJIydeHHWE U TpuMeHeHue. [lnaBukoBas KuciaoTa, OCOOCHHOCTH €€ CTPOCHHS,
npumeHeHnue. Kucinopoanbsie coeIMHEHUs TaJIOT€HOB - OKCHUJIBI U TAJOTE€HCOACPKAIIUE KUCIIOTHI.
N3meHeHne yCTOMYMBOCTH KHUCIOPOAHBIX coeauHeHui ranoreHoB B psny Cl-Br-1. Peaknunm
B3aMMOJICHCTBUS TaJOT€HOB C BOJOM. XJIOPHOBATUCTas KHUCJIOTA, €€ COJM - THUINOXJIOPUTHI.
XJ10pHasg U3BECTh. XJIOPUCTAsA, XJIOPHOBATAsA, XJIOPHASI KUCIOTHI U UX COJIM — XJIOPUTHI, XJIOPATHI,
nepxioparel. CrocoOsl monydeHus. CTpoeHHE U CBONCTBA, NPUMEHEHHWE BaKHEHIIMX
KUCJIOPOACOACPKAIMX KHUCIOT XJjopa W uxX cojied. ComnocraBieHue CHIbl KHCIOT |
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX CBOMCTB B PANly KHUCIOPOJACOAEpPKAMUX KHUCIOT. OKCHIBI
xjopa Cl,0, ClO; u Cl,07, X yCTOHYHBOCTh U OKHCIUTEIbHO-BOCCTAHOBUTEIIbHAS aKTHBHOCTD.
Kucnopoaconepxkamue KUCIoTel OpoMa, MoIa W WX COJIM, COCTaB, IOJIy4€HHE, CBOWCTBA.
Okcuapl OpomMa u woja. HeycTOWYMBOCTH KHCIOPOJIHBIX KHCIOT W OKCHJIOB Opoma.
AMpOTEpHOCTh HOTHOBATUCTOM KUCIOTHI. [ToydeHne u cBOMCTBAa MOTHBIX KHCIIOT M UX COJICH.

2.4 TIOAT'PVIIIIA CEPBI
OO6mras xapakTepUCTUKA JIEMEHTOB MOATPyNIbl cepbl. [1o70kKeHne B MepuoaNIECKOM
CHCTEME, CTpPOEHHE aTOMOB, PpacCHpOCTPAHEHHOCTh, (OPMBI HAXOXKICHUS B IPHPOJE.
XapaKkTepHble BaJICHTHBIE COCTOsTHUA. DU3HUEeCcKue CBOMCTBA CBOOOIHOM cephl. Ee anmoTponHbie
u nonuMopduble Moaudukanuu. XuMU4eckne cBoricTBa cepbl. COeUHEHHUS C METaLIaMU U
HeMeTtautamu. [lomydeHne, cTpoeHre B cBoMcTBa cepoBoaopoaa. Cyabduabl, THAPOCYIbGUIBI,
nonucynbhuasl. MHOTOCEpHUCTBIE BOJOpPOIHBIE coeauHeHus. Cynb(uIbl MeTauioB Kak
BaXKHeillllee MUHepaidbHOE Chipbe. lcmonb3oBanue Cynb(QUAOB METAJIOB B TEXHUKE.
Kucnopoansie coenunenust cepsl. CriocoObl MOTYYEHHUs, CTPOCHUE M CBOMCTBA OKCHJIA CEpBI
(IV). Cepaucras KuClIOTa, €€ CTPOCHHE, CIIOCOOBI TMOJIyYEHHUS, OKHUCIHUTEIbHBIE U
BOCCTaHOBUTENbHBIE CBOWCTBA. CynbPUTHl U OUCYTb(UTHI, UX YCTOWYUBOCTH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHIN THOHWUII, THOCEPHUCTASI U MOJIUTUOHOBBIE KUCIIOTHI U
ux conu (CTpoeHue, MoiydeHue, cBoiicTBa). CepHoOBaTHCTasi KUCIIOTa, THOCYIb(pAT HATPHSL.
Kucnoponubsie coemunenus cepsl (VI). CepHblil aHTHApPHUI, €r0 CTpoeHHUE, (U3UYECKHE WU
XUMHYECKHE CBOICTBa, IOJIyueHHE M3 cepHUcToro rasa. CepHas KHUCIOTa, €€ CTPOECHHE,
buznveckue u xumuueckue cpoiictBa. Oneym. Cynwsdarel, Oucynpdarel, TpUPOIAHBIC
IPOM3BOJIHBIE CEPHOM KUCIOTHI. [InpocepHas kuciaora, nUpocyabhaTsl. XIOPUCTHIN CyIbhypHIl
u xJjopcynbhoHoBast kucioTa. [lepokcoaucepHas kuciaora, HepPOKCOAUCYIb(ATHI, UX CBOMCTRA.
Cenen u Ttemmyp. CBoiicTBa CBOOOJHBIX JJIEMEHTOB. BakHEHIMe KHUCIOPOAHBIE H
BOJIOPOJIHBIE COENMHEHHUs celeHa U Terypa. CeneHuAbl U TEJUIYpUIbl, UX POJb B TEXHUKE.
Kucnoponnsie coequnenust cenena (IV) u temmypa (IV) - OKCHIBI U KHCIOTHI, KX CBOWCTBA.
Kucnoponusie coenunenust cenerna (VI) u temmypa (VI) - okcuabl u kucioTsl. ComocTaBlieHne
CBOMCTB U CTPOCHMS BaXKHEHIINX COCIUHEHUN CEPBl, CEJICHA U TeIUTypa.



2.5. A30T

Crtpoenune artoma. PacnpocTpaHEHHOCTh M HaxoxaeHue B mpuponae. CTpoeHue
mouiekyibl azota (BC u MO). dusnueckre U XUMHUYECKHE CBOMCTBA MOJIEKYJSPHOTO a30Ta.
JlaGopaTopHble U MPOMBIIIIEHHBIE CITOCOOBI MOoMy4YeHus a3oTa. [Ipumenenne cBoOOHOTO a30Ta.
Crpoenne ammuaka. CBoMCTBa U MpUMEHEHUE aMMHaKa. I 'naparel ammuaka. Cosin aMMOHMS, UX
nojlyueHue U cBoiicTBa. AmmuakaThl. HuTpuabl ¥ amuabpl Kak MPOM3BOAHBIE aMMHUAKa.
lMunpasuH, cocTaB U cBOMCTBA. A30THCTOBOJIOPOAHAS KHCIOTa U ee connd. CoelMHEHUs a30Ta ¢
rajoreHamMu. Kucimopognesie coeawHeHUs a3oTa. MHoOrooOpasue KHCIOPOIHBIX COCIUHCHHM:
OKCHUJIBl PA3JIMYHOTO COCTaBa, KUCIOpoacoaepx amme KucioTel. Okcup azora (I): momydenwue,
bu3NYecCKne U XMMHYECKHUE CBOWMCTBA, CTpOEHWE MOJEeKyibl, nmpuMmenenune. Okcuna azota (II):
CTpOCHHE MOIIEKYNbI, (U3MYEeCKHe ¥ XHUMHUYECKHE CBOWCTBA, JabOpAaTOpHBIE CHOCOOBI
nonydeHus. Jlmokcua aszora (okcup azora (IV)): crpoeHme MOJEKymbl, AUMEpHU3AINS,
nojy4yeHue, (Gpu3nuecKkue M XUMHUYECKHE CBOICTBA, B3aMMOJCHCTBHE C BOJOW, NMPUMEHEHHE.
Azotucteiii anrunpua (okcua azota (II1)): ctpoeHme mosekymbl, GU3HYECKHE W XUMHUYECKHE
CBOICTBa, MOTy4YeHHE. A30THCTAasE KUCJIOTA: OydYeHUE, CTPOCHHE, CBOHCTBA. OKHCIUTENBHOE U
BOCCTAHOBUTEJIBHOE JIEUCTBUE Aa30TUCTOM KHUCIOTHL. HUTpHUTHI, MX MOIy4YeHHWE U CBOMCTBA.
AzotHbd anruapuy (okcun azota (V)): monmyudeHue, U3NYECKUE M XMMHUYECKHE CBOMCTBA,
CTpOCHHE MOJEKYyJbl. A30THas KHUCIOTa: CTPOEHHE, B3aUMOJIEHCTBUE C METAUIaMU U
HEMETaJUIaMH, TIOJIy4eHHE B JIabopaTopuu, MpuMeHeHwne. HuTparbl, moiiydeHHe U CBOWCTBA.
A3OTHBIC yIOOpEHHS.

2.6. DOCOOP U IIOAI'PYIIIIA MBIIIBAKA

Crpoenne aroma. PacnpocTpaHneHHOCTh B mpupojie, GopMbl HaxoxaeHus (ocdopa
(pochoputel, amarutel). BameHTHbIE cocTOsSHUA. AJUTOTporHBIE Moaudukanuu ¢ocdopa.
Crpoenue Oemoro u KpacHoro d¢ocdopa, ux (usnUecKkue H XUMHUYECKHE CBOWCTBA.
Baumopeiictue docdopa ¢ Mmertauiamu u HemeTaimiamu. [lomydenune u npumenenne docdopa.
T'uppunsr dochopa. Crnocodrr momyuyenus ¢ocuna. Conmu ¢ocponus. CpaBHEHHE CBOKICTB
dbochuna wu ammmaka. Dochuasl MeTaIOB (MOJydeHHe, CBOMCTBA). [amoreHwabpl U
okcuraoreHunsl gocgopa. Heoprannyeckue mnomumepsl Ha ocHOBe ¢ochopa. Kucnoponnsie
coemuaeHust (pochopa. Oxcua docdhopa (III): crpoenme MoyeKybl, CBONCTBA, CIIOCOOBI
nonydyenus.  Dochopucras  KUCIOTa:  TMOJNyYEHUE,  YCTOHYHMBOCTb,  OKHUCIHMTEIBHO-
BOCCTAHOBUTENbHbBIE U KUCIOTHO-OCHOBHBIE cBoMcTBa. Docduthl. dochopHoOBaTHCTAS KUCIOTA!
CTpOeHHue, NodydeHue u cBoiicta. ['unodochutsl. @ochopHoBaTas KucioTa, ee conu. Okcua
docdopa (V): cTpoeHre MOJEKYIbl, TOTy4YeHue, cBoicTBa. [lomydeHne u B3auMHBIE TIEPEXO/IbI
opTo- MeTa- 1 upodocdopHoii kucioT. CTpoeHue u cBorcTBa GocHOPHBIX KUCIOT U UX COJEH.
I'uapomms pocdaros. [Tomumeradocdarer. Dochopubie ynodpenus. Heopranumdeckuii 6eH301 1
HEOPraHUYECKUM KaydyK.

CtpoeHue aTOMOB TOATPYIMIBI MbIIIbSIKA — MBbIIIbIKA, CYpbMbl M BHCMYTA.
PacnpoctpanenHocts, MuHepasbl. [lomydeHHe MNPOCTBIX BEWIECTB W3 MPHPOJHOTO CHIPHS.
®u3nyeckue M XHMMHYECKHE CBOWMCTBA, NpUMEHEHUEe. BaneHTHble cocTosiHus. Baxueiimme
coenquHeHuss Mbimbika (III) w (V): MBIIBIKOBUCTBIA M MBIIIBIKOBBIA  aHTHUIPUIBL,
MBIIIBSKOBUCTAs U MBIIIbSIKOBAsl KUCIOTHI, apCEHUTHI U apceHaThl. [IposiBiaeHune amdoTepHbIX
CBOWCTB Yy COCAMHEHUI MBbIIIbsAKA. XJIOpUAbL, CyabGuabl U THocoau Meimbska (III) u (V).
Okcuapl cypsmbel (III) w (V), cypeMmsHHCTass W CypbMsSHas KHUCIOTBI, AHTUMOHHUTHI U
aHTUMOHAThl. COCTOSIHUE COeIMHEHHI CYpbMBbl B BOAHBIX pacTBopax. ['aloreHupl CyppMBbl U UX
ruaponn3. Cynsdunbl U THOCOIU CypbMbl. Baxueimmue coenunenus Bucmyta (II1): oxcun u
THJIPOKCUI, COJMM U OKcoconu, cyiabduna. Cocrosnue ucmyrta (III) B BOIHBIX pacTBOpax.
Coenunenus Bucmyta (V) — BUCMYTaThl, UX TOJYYeHHE W CBOWCTBA. BomopoaHbie coequHeHns
MBIIIbSIKA, CYPbMbI U BHCMYTa: TOJY4YE€HHUE, CBOWCTBA, CTPOCHUE, U3MEHEHHE YCTOWYMBOCTH B
psany As-Sb-Bi. ApceHunbl, aHTUMOHHIBI, BUCMYTHBI: TOJy4YeHHUE, CBOWCTBa. [IpumeHeHuMe
COCAMHEHUH 3JIEMEHTOB MOATPYIIIBI MBIIIbSKA.



2.7. YI'JIEPO[

OCOoOEHHOCTH CTPOCHHUSI aTOMa, CIOCOOHOCTh 00pa3oBeiBaTh cBsizu C-C pazmumuHON
KpaTHOCTH. MHoroo0Opa3ue COeIMHEHHH yriiepoaa, €ro BalleHTHble Gopmbl. Haxoxmenue
yraepoja B npupoje. Kpucrannmnyeckas CTpykTypa anmasa u rpadguta. IcKycCTBEHHBIC aMa3bl.
Kap6un. ®ymnepensl. [Ipumenenune ammasoB, rpadura, caku. AKTUBHPOBAHHBIM Yrojib Kak
MOrJIOTUTCIIb Ta30B, IIAPOB, PACTBOPCHHBLIX BCIICCTB. XHUMHUYECKHE CBOUCTBA yriaepoaa.
CoenuHeHus ¢ MeTaUIaMH M HeMeTaiuiaMu. BakHeimme kapOuIbl: cepbl (cepoyriaepon), a3ora
(unan), kpeMHUs (KapOOpyHNI), MeTauioB. [IpocThle W KOMIUIEKCHBIE IUaHuAbl. l{nanamusl
HIEJIOYHBIX U MIETOYHO3EMENIbHBIX METaNIOB. PolaHMCTOBOAOpOIHAS KUCIOTa U ee conu. Posan.
lanorenuapl  yriaepona - YeTHIPEXXJIOPUCTBIA  yriaepon, (TOPHPOM3BOJIHBIE — YIJIepoja.
Kucnopomusie coenuaenus yriepona. Oxcun yriepozaa (II): ctpoenne MoJieKysbl, OJyYeHHE U
cBoiicTBa. KoopauHalMOHHBIE COEIMHEHHsI OKCHAA Yriaepona - KapOOHMIIBI MEPEeXOHBIX
MetaioB. @Docren. Ilpumenenue okcupa yraepoaa. JWokcua yriepoga: IONMYy4YEHHE,
¢u3nueckue U XMMHYECKHE CBOMCTBA, CTPOECHHE MOJIEKYJIbI, IPUMEHEHUE. YTOJIbHas KUCIOTA,
ee crpoeHme W cBoiicTBa. KapOGonatwl, OukapOonaTel. KapbamunoBas kuciota. [lomydenwue,
CTpOCHHE U MIPUMEHEHHE KapOamuia (MOYCBUHBI).

2.8. KPEMHUU

Ctpoenne atoma, pacHpOCTPaHEHHOCTb. PoJib KpeMHHS B MOCTPOECHUHM 3E€MHOU KOPBI.
OcHoBHble MuHepanbl. Kpucramnuueckas crpykrypa kpemuus. Ilomydenue, ¢usmueckue u
XHMHYECKHE CBOMCTBa KpeMHHs. KpemHuil - mnonynpoBoaHUK. CoOeAMHEHHS KPEMHHS C
MetasmamMu ¥ HeMetaiamu.  Cumunuasl.  CoeauHEHMsT KPEMHHMS € TaJIOT€HaMHU.
KpemuedropucroBogoponnas kucinora, ee cond. CoeAMHEHHUS KPEMHHUS C BOJOPOIOM.
[lonyuenue, crTpoeHHe, CBOMCTBA W IPUMEHEHHME CUIAHOB. Pa3nmuuusg B yCTOMYMBOCTH
YIIIeBOJOPOAOB W cuiaHoB. Kucmopomueie coemuHeHust kpemHus. Oxcupn kpemaus (II):
NOJydeHHe M CBOMcTBA. JIMOKCHI KpeMHHUs: OCOOEHHOCTH KpPUCTAJUIMYECKOH CTPYKTYPHI,
nonuMopdubIX Moaudpukanuid. [IpupoaHbie pa3HOBUIHOCTH OUOKCUAA KpeMmHHs. KpemHueBbie
KUCHI0Thl. CuiMKarenb: MOJydeHue, npuMmeHeHue. [IpupoaHble CHIIMKAThl U aJIFOMOCUIMKATHL.
HcKyccTBEHHBIE CUITMKATBI — CTEKIA, CUTAIUIbL. CHIIOKCAH, CUITMKOHBI.

2.9. BOP

Crpoenne atoma, pacpOCTpaHEHHOCTh, HaXOKAeHue B mpupoje. Ilomydenue Gopa,
ero (usmueckre U xuMudeckue cpoiicTBa. CoenuHeHHs O0pa ¢ MeTaulaMH M HeMeTaUIaMHu.
Hutpuasr Oopa - TekcaroHaJbHBIH W KyOWueckuil (O6opa3oH), mnpumeHenue. bopasodn.
lamorennapl  Oopa. Heopranunueckwe mojdMMephl Ha  OCHOBE COEIWHEHUU  Oopa.
BopdropucroBonoponHas kuciaora, ee coiar. bopoBogopoabl, UX COCTaB, MOIY4YEHUE, CBOUCTBA.
Crpoenune mubopana. boprumpuasl u O6opumabl MetamuioB. KucimopomHbsie coemuHEHHS Oopa.
Oxcun Oopa. bopable kucaoTel, ux conu. [lomyuenue, crpoerue u ruapoau3 Oypsl. [Ipuponnsie
6opatel. CioxHbIe 3pupbl 00pHOI KUCTOTHI. [IprMeHEeHNE KUCTOPOIHBIX COCTUHEHHH Oopa.

2.10. THEPTHBIE 1 BJIAT'OPOIHBIE I"'A3bI

Oco0eHHOCTH DJIEKTPOHHOTO CTpoeHHsI aToMoB. Haxoxnenue B mpupopae. CrocoOs
paznenenus. ®usnyeckue cBoiictBa. OcoOble CBOMCTBA T'eNHsl, KBAHTOBAS JKUJIKOCTh. OTKPBITHE
coenquHeHU OnaropomnHbix ra3oB. Kmarparel. IlepBoe XuMudeckoe COEIMHEHHE KCEHOHA.
®ropuasl kceHoHa. I[Ipupona cBsizu B XeF4. Tpuokcu KCceHOHA, MEPKCEHAT-UOH, KCEHOHOBAS
KUCJIOTa. XUMHSI KpUNTOHA. [[puMeHeHrne MHEPTHBIX U 0J1aropoHBIX T'a30B U UX COCTMHEHUH.



4.3.1 IlepeyeHb ceMMHAPCKHUX 3aHATHII U J1a00PAaTOPHBIX padoT

Ne Ne paznena u HanmeHoBaHue ceMUHapOB, Tpynoem- OneHouHbIe dopmupye-
Ne TEMBI MPaKTHYECKHUX U J1a00paTOPHBIX paboT KOCTb cpencTaa MEIE
/ JACUMILIAHBI (dacer) KOMIIETEH-
i (Momynst) IIUH
Texunka 6e30MacHOCTH pU 1 CobGecenoBanue
BBIITOJTHEHUH PabOT B IPAKTHKyME
1 BBEJIEHUE CeMuHap «ATOMHO-MOJEKYISIPHOE 9 YcTtHOE IK-6.1
ydeHHe» cobeceioBaHue.
1. OnpenenexHue SKBUBAJIEHTa MeTaIa IIposepka otueroB | IIK-3,2
10 KOJIMYECTBY BBITECHEHHOI'O BOJOPOIa o JIP. I1K-4.4
2. OnpegeneHue MOJSIPHON Macchl [K-5.2
JIUOKCHUJIA YIIIepoaa Konrponbnas T1IK-6.1
3. Pemrenue 3amad mo treMe pabota
2 CTPOEHUE CemuHap «CTpoeHHEe aTOMa 10 YcrHOE IK-6.1
ATOMA cobeceioBaHue
3 PA3BUTHUE CemuHap «XuMmuueckast CBA3b» 10 YcrHOE IK-6.1
IPEJACTABJIE cobecei0BaHNE
HUIL O
XUMUYEC-
KOH CBSI3U
4 KOMIIJIEKC- Cemunap «KOMITIIEKCHBIE COSTUHEHUS 4 YcrHOE ITK-6.1
HBIE cobecenoBaHue
COEJMHEHU A 1. KoMIiekcHbIEe COeTUHEHHS IIposepka otuero | T1K-3,2
o JIP. [1K-4.4
[K-5.2
I1K-6.1
5 OCHOBBI Cemunap «TermioBbie 3G PeKThI 10 VYcrHoe I1K-6.1
XNUMHNYEC- XUMHUYECKUX peakiuii. OCHOBHBIC cobecenoBaHue.
KoM MOHSATHS XUMUYECKOU TEPMOAMHAMUKI
TEPMOJIMNHA- 1. OnpeneneHue SHTAIBINY PEAKIIUU IIposepka otueroB | IIK-3,2
MUKHN HeHTpanu3anuy CUIBHOTO OCHOBAHUS o JIP. I1K-4.4
CHUJILHOM KUCTIOTOM IK-5.2
2. OnpeneneHue TeMIOTh THAPaTaluu TTK-6.1
6 OCHOBHBIE 1. 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT 10 IIposepka otueroB | T1K-3,2
TIOHATUA KOHIICHTpallUX BEIIECTBA o JIP. I1K-4.4
XUMUHNYEC- 2. BnusiHue TemnepaTypbl Ha CKOPOCTh [K-5.2
KO peakuuu TIK-6.1
KMHETHUKHA 3. CkopocTb B3aUMOJEHCTBUS MarHus ¢
COJISTHOM KHCIIOTOM
7 PACTBOPBEI 1. Onpenenenue MONAPHON MacChl 10 IIposepka otueroB | IIK-3,2
HEAJIEKTPOJINTOB o JIP. IK-4.4
2. OnpeneneHue KaXyIIencs CTEeHN TIK-5.2
JIUCCOIIMAIINA MOJIEKYIT ITK-6.1
3. XuMH4ecKoe paBHOBECHE B pacTBOpax
3JIEKTPOIUTOB
4. T'upponus coneit
8 HEOPI'AHUYE- 1. Kucnopou. Bomopo. ITepokcun 44 IMposepka oryeros | I1K-3,2
CKAJS XUMHUA BOZIOpOJIa o JIP. T1K-4.4
HEMETAJIJIOB 2. I'anorensr [K-5.2
3. Cepa TIK-6.1
4.Az01
5. ®ochop

6. Cypsma. Bucmyr
7. bop




4.3.2. [lepeyeHb TeM (BONPOCOB), BHIHOCUMBIX HA CAMOCTOSITEJIbHOE U3yYeHH e

(camocTosiTe/IbHAsE padoTa CTY/IEeHTOB)

No Tema 3agaHue dopmupyemast NJAK
Ne KOMIICTCHITUS
n/m
1 CTPOEHHME ATOMA [ToaroroBka k ceMuHapy. IIK-3, IIK-4, IIK-3,2
IToaroroBka n Hanucanue otuéros | IIK-5, ITK-6 IIK-4.4
o JIP. I1K-5.2
[TonrotoBka K  KOHTPOJIbHOM IIK-6.1
pabore
2 PA3BUTHUE [ToaroroBka k ceMuHapy IIK-3, [IK-4, IIK-3,2
[IPEJCTABJIEHUU O I1K-5, TIK-6 I1IK-4.4
XUMUYECKOU CBA3U TK-5.2
I1K-6.1
3 KOMIIIEKCHBIE IloaroroBka K cemuHapy. | [1K-3, TIK-4, IIK-3,2
COEJAMHEHUA IToaroroska n Hanmcaaue oTuéroB | IIK-5, IIK-6 I1IK-4.4
o JIP [IK-5.2
I1K-6.1
4 OCHOBBI IloaroroBka K cemuHapy. | [1K-3, TIK-4, IIK-3,2
XUMUYECKOU IToaroroska n Hanmcanue otuéroB | IIK-5, IIK-6 I1IK-4.4
TEPMOIVHAMUWKHU o JIP [IK-5.2
I1K-6.1
5 OCHOBHBIE ITOHATHA | IToaroroBka n Hanucanue otuéToB | [TK-3, ITK-4, [IK-3,2
XUMHNYECKOH o JIP I1K-5, TIK-6 I1IK-4.4
KMHETUKUA [IK-5.2
I1K-6.1
6 PACTBOPEI Iloaroroeka u Hanucanue otuéroB | I1K-3, I1K-4, IIK-3,2
o JIP I1K-5, TIK-6 I1IK-4.4
[IK-5.2
ITK-6.1
7 HEOPI'AHUYECKAJ IToaroroska n Hanucanue otuéros | I[1K-3, ITK-4, I1K-3,2
XUMUA o JIP I1K-5, TIK-6 I1IK-4.4
HEMETAJIJIOB [IK-5.2
I1K-6.1
4.4 MeToanyeckne YKa3aHusi 110 OpPraHU3allid CaMOCTOSITEJbHON  padoThl
CTY1E€HTOB
CamocrosiTenibHass paboTa CTYIEHTOB, CBSi3aHHAs C IOJATOTOBKOM OTYETOB IO

BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpeIrIieHHEM TEOPEeTHYEeCKOro Marepualia B BHJE
pelIeHus 3a/1a4 U MOATOTOBKH K CEMUHAapaMm, IMPOBOJAUTCS BO BHEAYIUTOPHOE BpEMSI.

Cmpykmypa omuema no n1abopamophou pabome:

ens paboTHI.
TeopeTnueckas 4acTh.

METOAMYECKIMH YKa3aHMsIMH K KaXXI0H padoTe.
BrIBO/1 (Ha OCHOBE TTOJTYYEHHBIX PE3YJIHTATOB).

. BoinonHeHnue pacueTHbIX, TpadUUeCKUX U KOHTPOJIBHBIX 33JJaHUI B COOTBETCTBHHU C




MeToauveckre pPEKOMEHIAIIMK IO BBIMOJIHCHHIO W 00pabOTKe 3KCIePUMEHTAIBHBIX
JaHHBIX M0 KaXAoW naboparopHOi paboTe OMHMCAaHBI B METOAMYECKUX PEKOMEHJAIUSX,
MOJITOTOBJICHHBIX MIPeroAaBaTensaiMu Kadeapol:

CadponoB A.FO., CranmemakoBa B.A., lumoBa JI.M., Kamesckuii A.B., flcekko T.H. OOmas

xumusi. Xumust HemetaiuioB - M3a-so UT'Y, Upkyrck, 2015.
[Tpumeps! peneHus TUMOBBIX 3a/1a4 MPEICTABICHBI B PEKOMEHAYEMbBIX YU4€OHBIX MTOCOOUSX
Y 3aJIaYHUKax 110 OOIIeH 1 HEOPTraHUIECKON XUMHH:

3amaun U ynpaxxHeHHs 1Mo o0miei xumu : yuaeo. mocodue / H. JI. I'munka [u ap.]. - CII6. [u ap.]
: XuMmus, 1986. - 272 c. uznanue 1BaanaTh 4eTBEPTOE U BCE MOCIEAYIOINE U3IaHUS.

4.5. I[IpuMepHasi TeMaTHKA KyPCOBBIX CHHTE30B (npu Hanuyuu)

V. YYHEBHO-METOINUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHHUE
JAUCHUIIVIMHBI (MOLY JIS)

a) OCHOBHasI JIUTEPATypa

1. Heopranunueckas xumus [Tekcr] : yue6. mis ctyn. By3oB: B 3 1./ pen. 1O. /1. Tperbsikos. - M.
: Akanemusl. - 24 cMm. - (Briciiee npodeccuonansHoe oopazoBanue: EcTecTBeHHbBIE HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexoanbix anemMeHToB, Ku.1 / A. A. JIpo3nos [u ap.]. - 2007. - 349 c. :
ui. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumus nepexoHsix anemMeHToB, Ku.2 / A. A. [lpo3nos [u ap.]. - 2007. - 400 c. : w.
- bubmumorp.: c. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranmueckas xuMusi. XuMus 31eMeHToB : yueOnuk: B 2 1./ 1O. 1. Tpetbsikos [u np.] ;
MockoBckuii roc. yH-T uM. M. B. JlIomoHocoBa. - 2-¢ u3j., nepepad. u goi. - M. : U3g-so MI'Y :
Axkanemknwra, 2007 - . - 22 cwm. - (Knaccuueckuii yHuBepcUTeTCKUM yaeOHuUK). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 1.-2007. - 537 c. : . - bubmuorp.: c. 24. - Ilpeam. ykas.: ¢. 521-537. - ISBN 978-5-
211-05332-2. - ISBN 978-5-94628-298-7.

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

3. Cy66otuna, Hemna AnexkcanapoBHa. J[eMOHCTpaIlMOHHBIE OTIBITHI TI0O HEOPTAaHUYECKOW XUMHUHN
: yue6. mocobue / H. A. Cy66otuna, B. A. Anemun, K. O. 3namenkos ; pex. FO. JI. Tperbskos. -
M. : Axanemus, 2008. - 282 c. ; 21 cwm. - (Bricmee npodeccrnonanbaoe oOpa3oBaHue:
EcrectBennble Haykn). - bubmumorp.: c. 270. - ISBN 978-5-7695-4271-8.

4. I'punByxn, Hopman H. Xumus snemenTtos: nep. ¢ anri. : B 2 1./ H. H. I'punByz, A. Dpno. -
M. : bunowm. JIaGoparopus 3Hanmii, 2008. - 27 cm. - (JIyqmmii 3apyOexxHbIii yaueOnuk). - ISBN
978-5-94774-372-2.

T. 1.-2008. - 607 c. : w1 - bubauorp. B koH1e ri1aB. - [lep. uza. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T.2.-2008. - 670 c. : un. - bubauorp. B koH1e riaB.. - [Ipenm. ykas.: c. 620-662. - Ilep.
u3g. : Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.



5. Heoprannueckast xumusi. XUMUs 3JIEMEHTOB [ DNEKTPOHHBIN pecypc] : yduel. s CTy/I. BY30B,
00yu. o Hamp. 510500 "Xumusa" u cneu. 011000 "Xumus" : B 2 1./ FO. JI. TperbsikoB u ap. - 2-¢
u3 ., nepepad. u pom. - OBK. - M. : U3zn-Bo MI'Y : Akagemknura, 2007. - Pexxum gocryna:
DJeKTPOHHBIN YMTaNbHBIN 321 "bubnuorex". - 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.: U3n-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

6. Toy0o, M. MexaHn3Mbl HEOpraHMUECKUX peakuuii [DnexTponuslil pecype] / M. Toy6,
bepmxkecc. - Mocksa : bunom. JIaboparopus 3nanmii, 2012. - 678 c. - Pexxum noctyma: 36C
"N3narensctBo "Jlanp". - Heorpanuu. goctyt. - ISBN 978-5-9963-0975-7.

7. Pymsianes, b. B. OkucnuTenbHO-BOCCTaHOBUTENBHBIC MIPOLIECCHI [ DNEKTPOHHBIN pecypc] / b.
B. Pymsnnes. - Mocksa : bunowm. Jlaboparopust 3aanwmii, 2013. - 285 c. - Pexxum noctyma: 35C
"N3narensctBo "Jlanp". - Heorpanuu. goctyi. - ISBN 978-5-9963-1467-6, 978-5-9963-1466-9.

8. JleBuukuii, M. M. Jlo6po nosxanoBaTh B xumuio! [DnekTpoHHsli pecype]| / M. M. JleBuukui.
- Mockga : bunom. JlabopaTopus 3Hanui, 2014. - Pexxum gocryna: 9bC "U3narensctBo "Jlanp".
- Heorpanuu. nocrymn. - ISBN 978-5-9963-2347-0.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. I'nunka, Huxonait JleonnnoBuy. 3agaun u ynpaxxHeHus mo oouiei xumuu [ Teket] : yueO.
nocobue / H. JI. I'munka. - U3a. crep. - M. : KaoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-406-
00810-2.

2. I'nunka, Huxonaii Jleonnnosud. 3agaun u ynpaxHeHus 1o oouiei xumuu [Tekct] : yueO.
nocobue / H. JI. I'munka. - U3a. crep. - M. : KaoPyc, 2012. - 240 c. ; 21 cm. - ISBN 978-5-406-
02098-2.

3. Epémun, Bagum Bnagumuposuu. OcHoBbl 00111ei 1 ¢puzndeckoit xumun [Tekcr] : yueo.
nocobue st ctya. By3oB / B. B. Epémun, A. S, bopmeBckuii. - Jlonronpyausiii : MaTemexT,
2012. - 847 c. : mun. ; 24 cm. - Ilpeam. ykas.: c. 839-847. - ISBN 978-5-91559-105-8. 2013.

4. O6mas xumus [Tekcr] : yue6. mocodue / H. JI. I'munka. - uzn., crep. - M. : KnoPyc, 2012. -
746 c. : un. ; 21 cm. - bubmuorp.: c. 725-726. - IIpenM. ykas.: ¢. 727-746. - ISBN 978-5-406-
02149-1.

5. 'munka, Huxonait JleornmnoBud. O6miast xumus [Tekcr] : yue6. mocodue / H. JI. I'nunka. - M.
: KnoPyc, 2009. - 746 c. : wi. ; 21 cMm. - bubnwmorp.: ¢. 725-726. - [Ipenm. ykas.: c. 727-746. -
ISBN 978-5-406-00115-8.

6. I'muuka, Hukomnait JleonnnoBuy. O6miast xumust [Tekcr] : yue6. mocobue / H. JI. I'munka. -
u3., ctep. - M. : KnoPyc, 2013. - 746 c. : wi. ; 21 cMm. - bubnmorp.: c. 725-726. - [Ipeam. ykas.:
c. 727-746. - ISBN 978-5-406-02934-3.

7. I'munka, Huxonaii JIeornosuy. 3aiaun U ynpaxxHeHus no odmeit xumun [Tekcr] : yueb.
nocobue / H. JI. I'munka. - U3x. crep. - M. : KaoPyc, 2014. - 240 c. ; 21 cm. - ISBN 978-5-406-
03259-6.



8. I'mnuka, Hukomait Jleoruaosud. 3agaun u ynpakaeHus mo oodmeid xumuu [Teker] : yueo.-
MPAKT. mocodue ajst 6akanaBpoB : yuel. mocodue A CTy/. By30B, 00yd. IO €CTECTB.-HAYY.
Harp. u crier. / H. JI. I'munka ; pen.: B. A. [Tonikos, A. B. badkos. - 14-¢ uza. - M. : FOpaiir,
2014. - 236 c. ; 21 cm. - (bakanasp. ba3ossrii kypc). - ISBN 978-5-9916-3115-0.

9. Muxaiinos, Oner BacuibeBuu. CucteMaTuka 1 HOMEHKJIATypa XUMHUECKUX BEIIECTB
[DnexTponHbIi pecypc] : yued. mocodue / O. B. Muxaiinos. - 9BK. - M. : Yausepcuret, 2008. -
309 c. - Pexxum goctyna: DneKTpoHHBIN YnTabHbIN 3a1 "bubaunorex". - ISBN 978-5-98227-
161-7.

10. CoopuuK ocHOBHBIX (hopmyn no xumuu [ Tekcr] / M. A. Ps6oB [u ap.]. - M. : ACT :
Actpens, 2008. - 319 c. ; 13 cm. - (Kapmannslii cipaBoyHUK cryaeHTta). - ISBN 978-5-17-
041782-7. - ISBN 978-5-271-15880-3.

11. O6mas xumus [Tekct] : yueb. mocodbue / UpkyTckuii roc. yH-T, XuM. dax ; coct. JI. M.
Humosa ; pen.: A. I'. Ilpoiinakos, A. @. JletnukoBa. - Upkyrck : U3a-so UT'Y, 2014. - 117 c. ;
20 cMm. - ISBN 978-5-9624-1078-4.

B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoTok:

6 DUOC UT'Y pasmewenvt memooudeckue yKa3anus K 1a00pamopHuim pabomam.
1. CadponoB A.1O., CranemakoBa B.A., J/lumoBa JI.M., KameBckuii A.B., SIceko T.H. OOmias

XUMUS. XUMHS HEMETAIIOB : METOIWY. yKa3aHwus K jab. padoram / U3a-so UT'Y, Upkyrck, 2015.

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

l.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

VIL.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUITIJIMHBbI
6.1. YueOHo-1a00paTOpHOE 000PYyA0BaHUE:

[Momemenuss  uis  TPOBENCHUS  JEKUMOHHBIX W JIADOpaTOPHBIX  3aHATHH,
YKOMITJIEKTOBAaHHBIE HEOOXOIMMBIM O0OpyAOBaHUEM, TPHOOpPHOW 0a30l W peaKkTUBAMH, a
UMEHHO:

- ayOUTOpPUH, OCHAIICHHbIE MYJIbTUMEAUMHBIMU CpPEICTBAMH, JJsi IPOBEICHUs
ayJIUTOPHBIX U MpakTU4eckux 3aHsatuil (aya. 402, 426, 303); ayn. 5, 402, 426 o6opyaoBaHbI
MynbTEMeauHBIME TpoekTopamMu (InFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
HoyTOykamu Samsung NP 300T5A-AOFRU;

- nabopatopHble TpakTHKymbl (aya. 329, 333), oOCHamleHHBIE CIEAYIOIINM
o0opyoBaHuEM:



No HaunmenoBanue KonnuectBo
/T
1. | Habop peakTuBOB sl IPOBEACHUS POOUPOUHBIX
AKCIIEPUMEHTOB
2. | llITatuBel ¢ HAOOPOM TIPOOUPOK
3. | Hentpudyru 2
4. | Mukpockorn
5. | Boasable Oanu 2
6. | TexHnueckue BeChI 10
7. | AHaIUTHUYECKHUE BEChI 6
8. | [lunetku
9. | bropetku
10. | Ctakansbl a1 HarpeBaHusl
11. | Qumusapsl
12. | MepHbie KOJObI
13. | MydenbHbIe nIeUn 2
14. | CymunbHbie mKagbl 2
15. | MoHomepsl 2
16. | KongykromeTp 1
17. | YcranoBKa JiJ1st IPOBEICHUS IEKTPOJIM3a 1
18. | YcTanoBKa 1Jis MOTyYEHUSI METAILTMYECKOTO 0JIOBA |
19. | ®oToanexkrpokonopumerpsl KOK 2
20. | CnupTOBKH
21. | IIpoOupkoepxarenu
22. | HltatuBel 1abopaTOpHbBIC
23. | Hacocel BogocTpyiiHbIe
24. | KonOsl bynsena u Boponku broxunepa
25. | ®unbTpsl OyMaxKHbIE
26. | ®unabTpHI CTEKIISIHHBIE
27. | Kanopumerpsl
28. | 'azomeTpsl
29. | TepmoMeTpHI




30. | ®apdopoBbie TUTIN

31.| Annapatel Kunmna 8

6.2. [IporpamMmmMHoOe oOecniedeHue:

6.3. Texunueckne 1 ITeKTPOHHBIE CPEICTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'HUA

B mpomecce wusydenus aucuuiuimHbl  «OOmas XuMHsA. XUMHS ~HEMETaJJIOBY
UCTIONB3YIOTCS. KaK TPAJWIMOHHBIE, TaK W WHHOBAIIMOHHBIC TEXHOJOTHH, AKTUBHBIE U
MHTEPAKTUBHBIE METOJbI M (OPMbI OOyUEHUS: TEXHOJOTUS O00BSICHUTEIbHO-UILTIOCTPATUBHBIX
00CYXJIeHUH ¢ »dJeMEHTaMH NpPOOJEMHOTO W3JIOXKEHUS, TEXHOJIOTUs TNpodeccHoHaNbHO-
OpUEHTUPOBAHHOTO OO0YYEeHHMs], JIEKIMU, KOHTPOJbHBIE U J1abopaTOpHbIE PabOTHI, CEMHHAPHI-
KOJUTOKBUYMBI, pa300p KOHKPETHBIX CHUTYaIluid, pEIIeHHWe CHUTYAIlMOHHBIX 3ajad, peIICHUe
TEMaTHYEeCKUX XMMHUYECKUX 3a/1a4.

AxmusHvle gpopmul 06yuenus. Ha mnabopaTopHBIX 3aHATHSIX, KOTOPBIE COCTaBIAIOT Ooee

MOJIOBUHBI OT KOHTAKTHOM pabOThl, Ka)XAbI CTYIEHT BBIIIOJHAET JIaOpaTOpHYyl0 padoTy
UHAMBUAYalIbHO. Takoil BUA OpraHu3aluu OO0y4YeHHUsS CHOCOOCTBYET MPUOOPETEHHIO HAaBBIKOB
CaMOCTOATCIIBHOT'O BECACHUS SKCIICPUMCHTAJIbHBIX pa60T, IMPAKTUYCCKUX HABBIKOB O6paH_I€HI/I$I n
paboThl C pa3IMYHBIMA XMMHYECKHMMM BELIECTBAMH U JIaDOpaTOPHBIM 00OpYyIOBaHHEM,
U3MEPUTENIbHOM  ammapaTypoil, OpraHum3allid  METOJUKM  SKCIIEPHUMEHTAIBHBIX  paboT,
COCTaBJICHUSI TMPOTOKOJIOB OTYETOB XHWMHMUYECKUX OHKCIIEPUMEHTOB, a TaKKe MPAKTUYECKOTO
MOATBEPKICHUS TCOPETUICCKUX TOJIOKEHUN OOIIel M HEOPraHWYECKONH XMMHUU O CBOMCTBAaX U
MOBEJICHUY HEOPTaHWYECKUX BellecTB. [10AroToBKa OTYETOB 1O KaXKI0W J1TabopaTopHOU padoTe
dopMupyeT yMmMeHHE NPOBOAUTH TMEPBUYHBIA aHAIU3 pPE3YyJNbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (PopMynHpyeMbIX B paMKax 0OIIel U HEOPTraHUYECKON XUMUH, TIPECTABIATh
pe3yabTaThl OMBITOB U PAaCUETHBIX paboT, TPaMOTHO (POPMYIUPOBATH BHIBOJIBI.

3aKkperieHue TEOPETHUECKHUX TMOJIOKCHHU O00meld XUMUU (OCHOBHBIX 3aKOHOB H
3aKOHOMEPHOCTEW) TMPOBOAUTCS B BHUAE HMHTEPAKTUBHOTO OOYYEHHMS — JAMCKYCCHOHHBIX
CEMUHAPOB U PEILICHUS PACYETHBIX 3a1a4.

HaumeHoBaHUe TeM 3aHATHI ¢ HCNOJIb30BAHUEM HHTEPAKTHUBHBIX ()OPM 00y4YeHU s :

®dopma / MeTosl Koi-Bo
Ne Tema 3aHaTHA Bun 3angarus
WHTEPAKTHUBHOTO O0Y4CHUS 4acoB
1 Amomno-monexynspuoe | madoparopusie/ | ['pymmosas auckyccus / 4
yuenue MPaKTUYECKUE | CEMUHAp
) Cmpoenue amoma nabopatopubie/ | ['pynnosas auckyccust / 4
MPaKTUYECKUE | CeMUHAp
naboparoprbie/ | I'pynmosas nuckyccus /
3 Xumuueckas ceasv [IPAaKTUYECKUE ceMUHap 4
naboparopubie/ | ['pynnosas auckyccus /
Tennosvle s¢ppexme IIPaKTUYECKUE CEMHHAp
4 | xumuueckux peaxyuii. 4
OcHognbie nousmus
XUMUYECKOU




mepmMoOUHAMUKU
5 Komnnexcnoie naboparopusle/ | I'pynmosas auckyccus / 4
coeouHenus IIPAKTUYECKUE ceMHUHap
Hroro yacos 20
VIILOOEHOYHBIE MATEPHAJIBI JUIA TEKYIIEI'O KOHTPOJIA H
IMPOMEXYTOYHOU ATTECTALIUN
Ouenounnle cpeacrsa (0OC):
OneHoOYHBIE CpEACTBA TEKYLIETO KOHTPOJdsS (OpMUPYIOTCS B COOTBETCTBUU C

[Monoxenunem o GampHO-peiiTrHrOBOM cucteme ®I'BOY BO «UI'Y». HaznaueHne olleHOYHBIX
CPENICTB TEKYIIETO KOHTPOJIS - BBIABUTH y 00yUarOmuxcsi CHOPMUPOBAHHOCTh KOMIIETEHITUH:

MartepuaJbl 1Jis1 IPOBeACHUS TEKYIIEro H MPOMeKYTOYHOr0 KOHTPOJISI 3HAHUH

CTYACHTOB:
Ne Bun xontpons KoHnTponupyemblie TeMbI Komnerennum,
(paszensr) KOMITOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 BrimonnHenune 1abopatopHbIX IIK-3, IIK-4, IIK-5,
pabot. Otuer mo JIP. Amomno-monexynsproe yuernue | 11g.-6
KontponbHas padota
2 VYyacTtue B AMCKYCCHUAX Ha Cmpoenue amoma ITK-6
CEMUHAPCKOM 3aHITUU
3 VYyacTtue B AMCKYCCHUAX Ha [1K-6
CEMUHAPCKOM 3aHATHU Xumuueckas ces13b
4 BreimonHenue nabopaTopHbIX I1K-3, TIK-4, T1K-5,
pa6ot. Otuer 1o JIP. Tennosvie sghghexmot K-6
VYyactue B AUCKYCCHUSX Ha XUMUHECKUX peaKyUl.
CEMUHAPCKOM 3aHATHU OcHognvie nonamus
XUMUYECKOU MepMOOUHAMUKU
5 BrimonnHeHue 1abopatopHbIX IIK-3, IIK-4, IIK-5,
a6ot. Otuer mo JIP.
p Komnnekcnuvie coeounenus I1K-6
VYyactue B AUCKYCCHUSX Ha
CEMUHAPCKOM 3aHSITUU
6 BrimonHeHue 1abopatopHbIX IIK-3, IIK-4, IIK-5,
pa6ot. Otuer o JIP Pacmeopul K-6
7 Breimonnenue nabopaTopHbIX Heopeanuueckas xumus IIK-3, IIK-4, TIK-5,
pa6ot. Otuet mo JIP HeMeMALIO8 K-6
JleMOHCTPALMOHHBIH BAPHAHT OMJIeTa 1JIs1 KOHTPOJIbHOM padoThl
1. Annorponus.
2. OTtHOCHUTENbHAS MOJICKYJISIpHAs Macca.
3. 3akoH ABOraapo u CIEJICTBUS U3 HETO.
4. Kaxue GpopMyIbl Ha3bIBAIOTCA MPOCTEUITMMHU (IMITUPUIECKUMHU)?
5. Kakoit 00béM Bomoposna BbiTecHUT 0,376 T amiOMUHHS TP B3aUMOJCHCTBUU €r0 C




KHCIIOTON?

Kakoit 00béM npy HOPMAJIBHBIX YCIOBUSAX 3aHUMAIOT 27+10* MOJIEKYJI ra3a’?

Haiitu npocreiimryto ¢popmynny okcuna BaHaaus, 3Has, 4to 2,73 T okcuaa comepxar 1,53
I MeTaJlIa.

BOITPOCHI U1 COBECE/IOBAHU A

Cemunap 1

l.
2.

Amommno-monexynsaproe yuenue

OcCHOBHBIE IOHATHS U CTEXUOMETPUUECKHE 3aKOHBI XUMHUHU.
MeTo/b1 onpesiesieHnss MOJIEKYJISIPHBIX Macc ra3000pa3HbIX U JIETyYUX BEIECTB.
Pemenue 3an1au no teme « ATOMHO-MOJIEKYJIIPHOE YUEHHUE»

Cemunap 2

il e

PN W

Cmpoenue amoma

Teopus crpoenust aroma Bogopoja 1o bopy.

JIBolicTBEHHAs MPUPOIa MUKPOOOBEKTOB. Y paBHEHHUE BOJIHBI e bpoiisi.

[Mpunuun neonpexnenéunoctu I eitzendepra.

Vpasuenue lllpénunrepa. HekoTopeie pe3ynbTaThl pemieHus ypaBHeHus Llpénunrepa
JUIsL ONHOMEPHOT'O ¥ TPEXMEPHOTO NMOTEHIMAIBHBIX SIIUKOB.

Pesynpratel pemenus ypaBaenus Llpénunarepa s atoma Bogopona.

[ToHsTHE O KBAHTOBBIX YHCIIAX IEKTPOHOB.

['eomeTpuyeckue 00pa3bl aTOMHBIX OpOHTAJIEH.

MHorosnextponnbie atrompl. Ilpunnun Iaymi. EMKOCTH 31MeKTpOHHBIX 060J0YEK.
[TpaBuno Xynna. [loctpoeHue 3IeKTPOHHBIX KOHPUTYpAIUii aTOMOB 3JIEMEHTOB.

Cemunap 3

—

e

Xumuueckas ces3v

OCHOBHBIE XapAKTEPUCTUKH XUMUYECKON CBSI3H.

Honnas cBs3b.

KoBanenTtHas cBa3b. KpuBble MOTEHIIMAIBHON SHEPTUU. Pe3ynbTaThl pacuéra MOJIEKYIIbI
Bojtopona no Iaiitnepy u Jlonmony. JIOHOPHO-aKIENTOPHBIH MEXaHW3M OOpa30BaHMSA
KOBAJICHTHOM CBSI3U.

OcCHOBHBIE TIOJIOKEHUSI METO/1a BAIEHTHOH CBsi3u. [loHsATHE O THOpUAM3AINY CBSI3H.
OcHOBHBIE TIOJOXKEHUS METO/Ja MOJEKYISpHBIX opOuTaneil. o©- U 7- CBA3M.
Ces3pIBatonIe M pasppIXjsiiomue opoutanu. l'omosaepHble M TeTeposiiepHbIe
JIByxaToMHbI€ MOJIeKYJIbl 110 MeToy MO JIKAO. N30351eKTpOHHBIE aTOMBI.
MexMonekyisgpHoe B3aumonencrsue. Ilomsapusanys Mosekyi.



Cemunap 4

Tennogvle 3¢pgpexmul xumuueckux peaxyuii. OCHOBHbIE NOHAMUA XUMUYECKOL MEePMOOUHAMUKU

1. 1-pIii 3aKOH TepMOAMHAMHMKHU. BHyTpeHHss 3Heprus u €€ cocrasisouue. TennoBoi
a3 dexT nmpu n300apHOM U U30XOPHOM ITpolieccax. DHTABITHS.

2. TemoBble  3(PQeKThl  XUMHUYECKHX  peakiuil.  TepMOXUMHUYECKHE  PEaKIHH.
TepMmoxumMuueckre ypaBHeHUs. 3aKOH ['ecca U ClIeICTBUA U3 HETO.

3. DOHTpomnMs Kak Mepa CTpYKTYpHOH HEYyNOpSAAOYEHHOCTH B cHUcTeMe. l3MeHeHue
SHTPONUU B XUMHUYECKHX TMpoleccax. DHTponus (a3oBbix mnepexonoB. CraHiapTHas
SHTPONHUS. 2-€ Ha4aJl0 TEPMOJUHAMUKH.

4. Dmueprusa ['m66ca. CtangapTHBIH M300apHO-U30TEPMHUYECKU ToTeHIMal. HampaBienue
IIPOTEKAaHUsI XMMHUECKUX MPOLIECCOB.

5. XHWMHUYECKOE€ pPaBHOBECME M XHWMHYECKas KUHETHKA. 3aKOH JIEUCTBYIOIIUX Macc.
TemriepatypHasi 3aBUCUMOCTh CKOpPOCTH peakiuu — npasuiio Bant-I'odda, ypaBHeHue
Appennyca. KoHCTaHTa XMMHYECKOTO PABHOBECHSA. DHEPTHs M SHTPOINHS AKTHBALIUM.
CBs13b M300apHOT0 MOTEHIIMATA ¢ KOHCTAHTOM XMMHYECKOTO PABHOBECHSI.

Penrenue 3amad mo teMe.

Cemunap 5

Komnnexcunvie coeounenus

1. Homenkiarypa KOMIUIEKCHBIX COSTUHEHUH.
2. XHUMHYECKAsI CBSI3b B KOMILIEKCHBIX COCANHCHUAX C HOSI/II_[I/Iﬁ KBAaHTOBO-MCXaHHUYCCKUX
METO/JIOB.

[IpomexxyTouHasi arrectanus NMPOBOAMTCA B COOTBETCTBUHU ¢ [lonoskeHuem o OayuibHO-
perituaroBoit cucreme ®I'BOY BO «UI'Y» u cocTOMT M3 ABYX MOCIEAOBATEIBbHBIX (HOPM:
3auém TO TPAKTUYECKOM 4acTh Kypca U Ik3ameH. 3au€T BBICTABISAETCS B KOHIE y4eOHOTO
ceMecTpa M BKJIIOYaeT B ceds pe3ynbTaThl paboThl CTyJeHTa B TedeHHe cemectpa. s
NOJy4eHHUsl 3a4€Ta CTYACHTY HEoOXOIMMO BOBpEMS CIaTh IPENOAaBaTENI0 MPAKTHKyMa BCe
OTYETHI TIO JTAOOPATOPHBIM paboTaM, MTPOBEAEHHBIM B Y4EOHOM MPAKTUKYME COTIIACHO yU4eOHOMY
wiaHy W paboueil mnporpamme. 3au€T SBISETCS O00s3aTEIBLHOM MPOMEXYTOUHOH (opmoi
aTTeCTalld U CIY)KUT JIOMMYCKOM CTYJE€HTa K dK3aMEHY MO TUCIUIUIMHE. DK3aMeH MPOBOAUTCS
BO BpeMs CecCUU B opMe YCTHOTO cobeceI0BaHUS.

MPUMEPHBINA CIIUCOK BOITPOCOB K 9K3AMEHY:

1. OcHoBHBIE TIOJIOKEHUS Teopun BepHepa. O011ast XxapakTeprucTUKa KOMIUIEKCHBIX COSIMHEHUH.
2. SIBnenue ocmoca. OcMoTHyeckoe napieHue. 3akoH Bant-TI'odda.

3. O0mas xapakTepuCcTUKa 3JIEMEHTOB MOATPYNIIbl MbIIbsiKka. COeAMHEHHS 3JIEMEHTOB TOTPYIIIbI
MBIIIbSIKA C KUCIOPOAOM. VX ruapatsl.

4. BnustHue TeMnepaTypbl Ha CKOPOCTh XUMUYECKOW peaklnu. Y paBHEHHE AppeHnyca. JHEeprus
AKTHUBALIHU.

5. I[Ipou3BeneHne pacTBOPUMOCTH. Y CJIOBHUSI 00pa30BaHMS M paCTBOPEHUS OCAIKOB.



6. OCHOBBI XMMUHU MHEPTHBIX U OJIATOPOAHBIX T'a30B. ['aoreHu1bl KCEHOHA: TOJTy4YeHUE, CBOMCTRA,
obnactu npuMeHeHus. OKCUIbl U KUCIOThl KCEHOHA.

7. Metog MO, ucxoausle nojoxxeHus. CBA3bIBAIOIINE U PA3PHIXJISIIOIINE MOJIEKYIISIPHbIE
opOuTanu. MoJekynsipHbIe HOHBI BOJOPOa M MPOCTHIE MOJICKYJIBI ¢ o3ulinii Metoga MO.

8. IlepBoe Hauano TepMOAMHAMUKU. BHYTpEHHS S3HEPTHSI U €€ COCTABIISIONINE. DHTAIbINS.
Tennooii 3 dexT mpu n306apHOM U U30XOPHOM TIPOIIeccax.

9. Ilepokcun Bonopoaa. PU3NUECKUE U XUMUYECKUE CBOMCTBA, pUMeHEHHE. [1epOKCOKHUCIOTHI.
10. ITpunaIMn HeonpeneaeHHOCTH [ eli3eHOepra, COOTHOIIEHUE HEONPEIeICHHOCTEH.
11. 3akon Mo3nu. CoBpeMeHHbIE IPEACTABIEHUS O NEPUOANYHOCTH. [IoHATHE KAaTHOCUMMETPHUHN.

12. Kucnopoa. OcoOGeHHOCTH CTpoeHus aToMa U MoJiekyisl. [lonyuenue, pusndeckue u
XUMHYeckue cBoiictBa. O30H, cTpoeHre MoKy bl. CriocoObl MoMydeHHsl, CBOUCTBA U IPUMEHEHHE.
[Tepokcusl, cynepokcuabl (HAANEPEKUCH ), O30HHIBI.

13. YpaBuenue llpenunrepa. ®usnueckuii cMbIca BOJTHOBOW (yHKIMHU. Pe3ynbTaTel penienus
ypaBHeHus lllpeaunrepa 11 OAHOMEPHOTIO NOTEHIUAIBHOIO SIIUKA.

14. Tepmoxumus: TeIUIOBON 3P PEKT, KaTOPUMETPUs, CBSI3b C TEPMOINHAMUKOH.
15. quokcup azora. [lonmydenue u cBoiictBa. A30THas kucioTa. [lonyuenue u cBoiicTBa.

16. KoBanenTHast cBS3b ¢ O3HMLUI METO/1a BAJICHTHBIX CBS3EH (KpUBbIE NOTCHIIMATIBHON SHEPTHH
MoJteKy1, oopazoBanue H, mo I'eittnepy u JIoHmOHY, BAJIGHTHOCTB ).

17. 3akoH nelictBua Macc. MOJIEKYISPHOCTD U MOPSJIOK PEAKIIUH.
18. KucioTsl cepsl (TUIIBI, CTPYKTYPBI, OCHOBHBIE CBOHCTBA).

19. ITpupoaa XUMHUECKOM CBSI3U B KOMIUIEKCHBIX COEAMHEHUAX (METOJI MOJIEKYJIPHBIX
opOuTaneil)

20. Bxuag [leGepeiinepa, ne llankyptya, Hetonenaca u Meiiepa B pa3BuTHE HIeH EPUOJMIYHOCTH
CBOMCTB DJIEMCHTOB.

21. Kucnopoaasie coequHeHus: Opoma 1 noja (OKCHJIbI U KHCIOTHI, UX TOJTYYCHHE, CBOMCTBA U
MIpUMEHEHNE).

22. MeTto BaJIeHTHBIX CBs3eil (ucxoanble nojoxenus). O6pazosanue H,O, NH3 u npyrux
MOJIEKYJI

23. PactBopsl. Tumsl pactBopoB. PacTBOpHI HieasibHbIe U pealibHble. CIIOCOOBI BRIPasKEHUS
KOHIIEHTpallUid pacTBOPOB.

24. Peakuuu npucoeanHEHMs K cepHoil kucnore. [lupocepHas kucinora, mupocyiab(arsl.
[TepokconucepHas (HaacepHas) KUCIOTa, €€ COJIU, UX CBOMCTBA.

25. IlpuHUMIBI KJIaccu(UKAITUN KOMIUIEKCHBIX COeMHEHHN. M30MepHst KOMIIEKCHBIX
coequHeHn. HOMEHKIaTypa KOMIIJIEKCHBIX COCTMHEHUN.

26. DnexTponuTryeckas aucconuanys Boasl. lonHoe npousBeneHue Boasl. Bonopoausiit
nokasaresb. bygepHblie pacTBOpBI.

27. U3meHeHnE IMPOYHOCTHU, BOCCTAHOBUTCJIIbHBIX CBOMCTB U KHCJIOTHOCTHU TaJIOrCHOBOJOPOIAOB.

28. 3akoH ['ecca. CnencTBust u3 3akoHa ['ecca. DHTaIbIIUA 00pa30BaHUs, YHTAIBIHS CTOPAHUS,
TETI0BOM 3(pPeKT peakuuu.

29. IlpuHIUIT U303JIEKTPOHHOCTH: COAEPKaHNE, 3HAUEHUE JIJII XUMHUH, IPUMEPDI.

30. CoenuHeHUs] KPEMHHSI C BOJAOPOJOM: CTPOSHUE, CIIOCOOBI MOY4YeHHUSI, CBOMCTBA. Pasnuuus B
cBoiicTBax CuiIaHOB U YTJIEBOJIOPOIOB.



31. Meron BaneHTHBIX cBsi3eil. Konuenuus rubpunu3anuu. Buasl rubpuans3aiim.
32. Teopuu KuciaoT U ocHOBaHUM. [I[poTOHHAS T€OpUS KUCIOT U OCHOBAHUH.

33. Kucnopoxansie coequnenus azora (I) u (II). CmocoOsl moydeHus, XUMHYECKHUE CBOMCTBA U
PUMEHECHHE.

34, XuMHnyeckast CBI3b B KOMIUIEKCHBIX COCAUHCHUAX: MOHATHUC O TCOPUH KPUCTATNITMICCKOT'O
I10JI41.

35. Karanus. ['oMOreHHbIi U reTeporeHHbi katanu3. O0mue NpruuuHbl YCKOPEHUS peaKIuii
KaTaJIn3aTOPaMH.

36. dTopuUCTHI BOAOPO, OIYYEHHUE U cBOMCTBA. DTOpUABI. PTOPHUCTOBOJOPOIHAS KUCIIOTA.

37. Ilorsitue 00 MOHHOM THIIEC CBSI3M. DHEPTUs HOHHOM pemeTku. HenanpaBieHHOCT U
HEHAaChIIIa€MOCTh MOHHOM CBS3M.

38. Ilpouecc pacTBopenus BemiecTB. M3oToHndeckuii KoahPuiueHT.

39. Oxcun yraepoaa (II). Ctpoenue monexynsl (MeTon MO), cBoiicTBa. KoopauHanmoHHbIe
COCIMHEHUS OKcha yriepoaa. @ocreH, ero CTpoeHHe, MOTyIeHUE, CBOMCTBA.

40. Pe3ynbratel pemienus ypasHeHus Llpeaunrepa muis aroma Bogopoja. KBantossle uncina
3JICKTPOHA B aTOME BOJAOPOAA.

41. Teopuu KUCIOT U OCHOBAHUN. DJIEKTPOHHAs TEOPHsI KUCIIOT U OCHOBaHUM JIbrouca.

42. A30THCTBIN aHTHAPUJ. A30THCTas KHCIIOTA: TIOJIyYeHHE, PU3NIECKUE M XUMUUYECKHE CBOMCTRA.
Hurpurtsr.

43. Cnabsbie smekTponuThl. KoHCTaHTa M cTeneHb JUCCOMaIui. 3akoH pasBeaeHuss OcTBaabia.

44. DHepreTudecKre XapakKTEPUCTUKNA aTOMOB: SHEPIHs U MOTEHIMAI HOHNU3ALUH, CPOACTBO K
JIEKTPOHY, UX 3HAYEHUE B XUMHH.

45. bpom. ITomyuenue u cBorictBa 6poma. CoeuHeHus OpoMa ¢ MeTajUIaMH U HEMETAIITIaMH.

46. Koncranra xumMuueckoro paBHoBecHsi. CBs3b KOHCTAHTHI C SHTAIBITMEH, CITOCOO OTpeIeTICHUs
TEIUIOBOTO 3P eKTa peaKknu U3 KHHETHUECKUX JTaHHBIX.

47. KonionaHble pacTBOPHI: BUIBI, CITIOCOOBI TIoNTydeHus, cBoiicTBa. Konyc Tunmarsi.

48. Yraepoa. lnokcun yriepona u ero ceoiictsa. CoelnHeHuUs yriiepoja ¢ a30ToM U cepoid. Iluan,
IIMaHU/IBl, POJJAHUCTOBOJOPOIHAS KHCIIOTA M €€ COJIH.

49. Metoa MoeKyIsIpHBIX opoutaneil. icxoaasie monoxkenus. O0pazoBaHue IBYXaTOMHBIX
Mosekya o merogy MO JIKAO.

50. ITepBoie mpencraBneHus o ctpoeHun aroma (TomcoH, Pesepdopa). ATOMHBIE CIIEKTPBHI.

51. BzaumonaeiicTBre XJjiopa ¢ BOAOU M 1iesiouaMu. XJIOPHOBATUCTAsA KUCIIOTA U €€ COJIU.
XIIOpHOBAaTast KUCJIOTA U €€ COJIU.

52. Ilepuoauueckas cUCTEMA FJIEMEHTOB C TOUKHU 3pEHUSI CTPOEHUS aTOMa. DJIEKTPOHHBIE AHAJIOTH.
«Tunnueckue) 3NEMEHTHI.

53. Biusinue u3MeHeHus yciaoBuid Ha xumuueckoe papHoBecue. [Ipunuun Jle-Illatense
(mpumepsl).

54. bop, nony4yenue u cBoiicta. Kucnopoaueie coequnenus 0opa (KHUCIOThI, COJIH, CI0KHBIE
3UpHI).

55. MHoroanekTpoHHble aToMbl. 3anpet [laymu. [IpaBuno Xynaa. EMKOCTB 31€KTpOHHBIX
00oJ104eK



56. XKunakoe cocrosinue BemectBa. CTpykTypa kuakoit Bojbl. usndyeckrue u XUMUYECKUE
CBOMCTBA BOJIbI. | MApaThl U KPUCTAIIIOTHIPATHI.

57. lnokcun a3ota, MOIy4eHHE U CBOMCTBA. A30THAs KUCJIOTA, IOJIYYEHHUE U CBOMCTBA.

58. [IprurHbBI NEPUOUYHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB. Panychl aTOMOB U MOHOB,
SJICKTPOOTPULATCIIbHOCTb, 3aKOHOMCPHOCTH B UBMCHCHHUHU HUX BCIIMYUH.

59. CoBpeMeHHbIE KUCITOTHO-OCHOBHBIE Teopuu: Teopust KMKO, Teopust YcanoBuua.
60. TuocynbdaT HaTpUs, MOTYICHHE U CBOMCTBA. THocepHas kucinoTa. [loTHTHOHOBBIE KUCTOTHI.
61. 'maponu3 cosieil: IpUYMHBI, TAITMYHBIE CIydau THaApoau3a. CTeneHb U KOHCTaHTa TUIpOJIn3a.

62. Ilonarue o cBeTOBBIX KBaHTax. Teopus ctpoenus atoma bopa. Bknax 3ommepdensa u
3eeMaHa B pa3BuTue Teopuu bopa.

63. CepHHUCTHII ra3: NoJy4yeHUE, CBOMCTBA U XapaKTEPHbIE TUIIBI peakuuil. CepHHUCTas KUCIIO0TA,
Cynb(PUTHI U OUCYTb(UTHI.

64. BuJibl MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBUS (OPHUEHTAIMOHHOE, MHIYKIIMOHHOE,
nucriepcuoHHoe). Bogopoanas cBs3b.

65. /laBineHue napa pacTBOpUTEINI HaJ pacTBOpOM. 3aKoH Pays.

66. CepoBoopo1: monydeHue, Gpu3nveckue u xumuaeckue cBoictea. Cyiabhuabl u
runpocyiabunsl. [lomucynbhuasl. MHOTOCEpHUCTBIE BOJOPO/IBI.

67. Teopusi CWJIBHBIX 3JEKTPOIUTOB. [ [pUUMHBI HEMOUYUHEHUSI PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB
3aKOHAM XUMHYECKOro paBHoBecus. [loHsTHEe 00 aKTUBHOCTHU ¥ KOO (PHUIIMEHTE aKTUBHOCTH.

68. BotHOBBIE CBOMCTBa MUKPOOOBEKTOB. CooTHOMIEHUE e bpoits.

69. 'mapasun. 'uapokcuinaMuH. A30THCTOBOIOPOJHAS KHCTIO0TA. A3ubl. COCOOBI OTYYEHUS,
XapaKTEpHBIE CBOMCTBA.

70. CKOpOCTh XUMUYECKOTO MPOLIECCa. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT KOHLIEHTPALUH
pearupymomux BemecTB. KuHetnueckoe ypaBHEHHE CKOPOCTH XUMUYECKON PEaKIIUH.

71. DnekTpoXxuMH4ecKkue cBoicTBa pacTBopoB: ypaBHeHue Hepuera, XUT, anextponus.

72. Azort. CBoiicTtBa cBOOOIHOIO a30Ta. KucioTs! a3ora.

73. CoBpeMEHHBIE TEOPUU KUCIOT U OCHOBAHW: TEOPUs COJIbBOCUCTEM, IPOTOHHASI TEOPUS.
74. DHTaTBIIUUHBINA U YSHTPONMUNHHBIN (AKTOPBI U HANTPABIEHNE XMMUYECKUX TTPOIIECCOB.

75. CoenuHenust KpeMHHS ¢ ranorenamu. KpemuedropuctoBoopoiHas KUCI0Ta, CUIOKCaH,
CHJINKOHBI.

76. OuTponus. M3meHeHune sHTponuu B npoueccax. CranaapTHeIe SHTponuu. Bropoe Havaino
TepMOJMHAMUKHU. OUBMYECKUIN CMBICI SHTPOIIHH.

77. OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOH CBSI3U: JUIMHA, HAIIPABIEHHOCTD, IPOYHOCTb.
78. DK30THYECKHE COCTMHCHUSI HEMETAINIOB; HEOPTaHUYECKHE OCH30JIbI, CHIIUKOHBI.

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

80. MeToj BaJIeHTHBIX CBSI3€M: KPATHOCTh XMMUYECKOU CBA3U. CUTMa- U MU-CBSI3HU.

81. ®ochunpr. Coequnenus gochopa ¢ BogopoaoM. Conu dhochonus. PochopHoBaTUCTAS
kuciorta. Ee conu.

82. [MonsTHe 006 snexTpooTpuniaTenbHoCcTH. [lonsgpu3zanus cBsA3H, JUMOIBHBIA MOMEHT.
[TonsipHOCTH cBsA3U. KonruecTBeHHas OlLieHKA MOJIIPHOCTH XUMHUYECKOM CBSI3U (METO BaJIEHTHBIX
CBsI3EH).



83. BiusiHue TeMiiepatypsl Ha CKOpOCTh peakiuu. [Ipubmmkennoe npasuio Bant-I'odda.
YpaBHeHue AppeHnyca. JHEprus aKTUBAIWH.

84. Cenen u Temnyp. CBoiicTBa CBOOOAHBIX 3JIEMEHTOB. BaxkHeIIne KUCIOPOHBIC U BOIOPOIHBIE
COCTMHECHUS celieHa u TeJutypa. CeleHUIbI U TeJUTYPHIbI.

85. Xumnueckas CBsA3b B KOMIUIEKCHBIX COEIMHEHUSX: TEOpHsI Kpucramndeckoro mosis, TTIIL.
86. KuHeTrka CIIOKHBIX peakiuii (mapajjienbHbIe, TOCIeI0BATEIbHBIC, COMPSKEHHBIC, IICTTHHIC).

87. ®ocdopHblit anruapu, ero ruaparamnus. OprodocdopHas, nupodochopHas, MetadochopHas
KHUCJIOTHI U UX coiu. [Tonmumeradocdarsr.

88. Xumuueckas CBsI3b B KOMIUIEKCHBIX COSTMHEHUSAX (METO] BaJICHTHBIX CBSI3EH ).
89. Monnoe npousBeneHre Boabl. BomopoaHsiii mokazatens. [loHsTHe 00 MHAMKATOPAX.

90. Bogopoa: 0ocoOeHHOCTH CTPOEHUS aToMa U nonoxkenue B [lepuoanyeckoit cucreme.
MoutekyIapHBIi 1 aTOMapHBIN BOJOPO/I, CIOCOOBI MOTydeHus. [ MaApUIbl METaIIOB.

91. Pesynbratsl peuienus ypasHenus Llpenunrepa nis atoma Bogopoaa. KBantosble uncia
3JIEKTPOHA B aTOME BOJAOPOA.

92. Metop Crnelitepa. KoHcTaHTa SKpaHHPOBaHUS: CIIOCOO pacueTa U IpUMEpPHI.

93. ®TOp, 0COOEHHOCTH JIEKTPOHHOTO CTPOCHUS aroMa. OU3nUecKre 1 XUMUYECKHE CBOMCTBA
¢dTopa, peakuus BhIIETaYUBAHUS CTEKIIA.

94. Meton MO, ucxoanble 1ojaoxeHus. CBI3bIBAIOLINE U PA3PBIXJISIONIME MOJICKYIISIPHBIE
opburtanu. MonekynsipHble HOHBI BOJOPOIa U MPOCThIE MOJIEKYJIbI ¢ mo3uiuii meroga MO.

95. IlpousBeneHrue pacTBOPUMOCTH. Y CJIOBHUSI 00pa30BaHMs M pACTBOPEHUS OCAIKOB.

96. X110p, 0COOEHHOCTH JEKTPOHHOTO CTPOCHUs aToMa. DU3NUeCKe U XMMHUECKHUE CBOMCTBA
XJIOpa, OKCUBI U KUCIIOTHI XJI0pa.

97. IlepBoe Hauano TEpMOAMHAMUKHN. BHYTpEHHSISI S9HEPIUs U €€ COCTABJIAIOIINE. DHTANIBIINSL.
Tennooii 3 dexT mpu n306apHOM U U30XOPHOM TIPOIIeccax.

98. Ilepokcun Bogopona. dusnueckue U XMMHUUECKHUE CBOICTBA, TpUMEHEHHE. [ [epOKCOKNCIOTEI.
99. OcHoBHBIE TIONIOKEeHUS Teopun BepHepa. O011as xapakTepucTHKa KOMIUIEKCHBIX COSIMHEHUH.
100. SIBnenue ocmoca. Ocmotudeckoe naBienue. 3akon Bant-I'odda.

101. Obmas xapakTepucTHKA SJIEMEHTOB MOATPYIIHI MBIIIbsiKa. COeTUHEHUS SJIEMEHTOB
MOATPYIIIbI MbIIIIbAKA C KUCJIOPOJIO0OM. Nx TUApPATHhI.

102. Bnusitnue TeMnepaTypbl Ha CKOPOCTh XMMUYECKOM peakiuu. Y paBHEeHHE AppeHuyca.
DHeprusi akTUBAIUU.

103. TIpousBeaeHne paCTBOPUMOCTH. Y CIIOBUSI 00pa30BaHUS U PACTBOPEHHSI OCATKOB.

104. OcHOBBI XMMUHU MHEPTHBIX U 0JIATOPOAHBIX Ta30B. ['aoreHu 1bl KCEHOHA: TOJIy4eHuE,
CBOMCTBA, 001acTu NpuMeHeHns. OKCHUJIbI U KUCIIOTHI KCEHOHA.

105. Meton MO, ncxoaasie nosokeHus. CB3pIBaIOIINE U PA3PHIXJIAIOLINE MOJIEKYIISIPHbIE
opOuTanu. MoJekynsipHble HOHBI BOJOPOa M MPOCTHIE MOJICKYJIBI ¢ o3ulinii Metoga MO.

106. IlepBoe Hauano TepMOAUHAMUKU. BHYTpEeHHSS S3HEPIHsI U €€ COCTaBISAIOUINE. DHTAIBINS.
Tennooii 3 dexT mpu n306apHOM U U30XOPHOM TIPOIIEeccax.

107. Ilepokcun Bonopoaa. Pu3nuecKkue 1 XUMUUYECKHE CBOMCTBA, MpUMeHEHHE. [IepOKCOKHUCIOTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA IS ®OPMUPOBAHUSA

KOMIIETEHIIUI

NHaukaTopbl 10CTHKEHU S

Pe3yabTaTnl 00yyeHus

IIpoueaypa oueHuBaHus

KOMIIeTeHIM U (3HaTh, yMeTbh, BJIA/IETh)
[1IK-3.2 Baaneer: HaBbikamu nipoBefieHUsl | BrinmosnHeHue
IIpoBoaut XUMHUYECKHX SKCIIEPUMEHTOB IIPH | MIPAKTHUYECKUX PadOT.
SKCTIEpUMEHTAIbHBIC PA0OTHI | MCCIIEIOBAHUH HEOPTAHMYECKUX OT4eTsI 110

I10 TOTOBBIM MCTOJUKaM

00BEKTOB U SIBJICHU U paboTe ¢
MPOCTEUIIINM JTAOOPATOPHBIM
000pyI0BaHNEM TI0 TOTOBBIM
METOIMKAM.

nabopaTopHbIM paboTam.

[1K-4.4

CocrapisieT MpOTOKOJIbI
HCIIBITAHUH, OTYETEI O
BBITIOJITHEHHOU paboTe 1Mo
3aJaHHOH Qopme

3HaeT: npaBUIIa COCTaBJICHHUS
IPOTOKOJIOB MCIIBITaHUH MTpH
IIPOBEJECHUHN XUMUYECKUX
9KCHEPUMEHTOB M OTYETOB IIpU
MCCJIEJOBAaHUM HEOPTaHUYECKUX
00BEKTOB.

Brimosinenue
MPaKTHYECKUX padoT.
IIpoTOoKOJIBL.

OtueTsl 10
nabopaTopHbIM paboTam.

YMeet: IpoBOAUTE 0OPAOOTKY
Pe3yIbTATOB XUMUYECKUX
OKCIIEPUMEHTOB IIPU
HUCCIIENOBAaHUN CBOICTB
HGOpI‘aHI/I‘IeCKI/IX BCIICCTB U
MIPEACTaBUTH PE3YJIbTATHI
HKCIIEPUMEHTOB B (hOpME OTUETA.

Otuetsl IO
nabopaTOpHBIM paboTam.

[1K-5.2

Brimoaasaer CTaHAApTHBIC
orepaiuu Ha
BBICOKOTEXHOJIOTUYECKOM
000pyI0OBaHUHU IS
XapaKTEPUCTUKHU CBIPBS,
MIPOMEXYTOUYHOU U KOHEUHOH
MNPOAYKIIUA XUMHUYECKOTO
IIPOU3BOJICTBA

Buaianeer: HaBbIKaMH pabOTHI €
COBPEMEHHBIMH XUMUYECKUMU
npudopamMu U Ha
BBICOKOTEXHOJIOTMYECKOM
000py10BaHUH, TPUMEHAEMOM
IIPU UCCJICIOBAHUU CBOWCTB
HEOPraHUYECKUX BEILECTB.

Brimonnenue
1ab0paTOPHBIX padoT.

[1K-6.1

3HaAEeT TEOPETUUECKUE OCHOBBI
0a30BbIX XUMHUYCCKHX
JUCIUILINH (HEOPraHUYEeCKOM,
OPraHU4eCKOu,
AHAJTUTUICCKOH, PU3NIECKOU
XUMHUH, XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN, XUMHYECKHX
OCHOB OMOJIOTHYECKHUX
MIPOIIECCOB.) U CIIOCOOBI X
UCIIOJIb30BaHUS MIPH PEIICHUN
KOHKPETHBIX XUMUYIECKUX
3a1au

3HaeT: OCHOBHBIC 3aKOHBI B
3aKOHOMEPHOCTH, SIBJISIOIINECS
TEOPETUYECKON OCHOBOI 001IIeH
XUMHH U OTIPEACIISIONINE
MMOBEJICHHUE U CBOMCTBA
HEOPraHUYECKUX CUCTEM.

OtueTsl 10
nabopaTOpHBIM paboTam.
VYyacTtue B AMCKYCCHUAX Ha
CEMHHAPCKUX 3aHATHUSX.
PesynbTarel HanucaHus
KOHTPOJIBHBIX padoT.

Ymeet: npuMeHATh 0a30BbIE
TEOPETUYECKHE OCHOBBI OOIIIEH
XVMHH TIPU aHAJIM3€ MTOTyYCHHBIX
SKCHCPUMCHTAJIbHBIX PEC3YJILTATOB
JUTSL PEIICHUST KOHKPETHBIX
XUMHWYCCKHUX 3a1a4.

OTtyeTsl 110
nabopaTopHbIM paboTam.
VYyacTtue B AMCKYCCHUAX Ha
CEMUHAPCKUX 3aHITHSAX.
Pe3ynbTaThl HanucaHus
KOHTPOJIBHBIX padoT.




KPUTEPUH OLTEHUBAHUS PE3YJIBTATOB OB YUEHUSI:

1. CrymeHTy Heo6XOQMMO BBIIONHHTE 18 nmabopatopHbIXx pabor. Ilpu  BhIMONHEHHH
nabopaTopHBIX paboT OLEHHWBAETCS TEXHHMKA BHIIONHEHHs JIP, odopMIIEHHE TIPOTOKOJIOB,
OT4eTHl 1O JIP, BKIIOYAlOIIHE pacyeThl TEPMOAMHAMHYECKHX H (bHU3UYECKHX BEIHYHH,
NpENCTaBICHUE IPaQUIECKOr0 MATEPHAIa H BBIBOJI,.

2. IlpemycMoTpeHO 5 TeM mms mpoBeleHHs CEMHUHAPCKUX 3aHATUH 110 TEOPETHYECKUM

BOIIPOCaM HM3y4aeMOH AMCUMILTMHBEL KONHYeCTBO CeMHMHApCKHX 3aHSTHM MO KaXIOH TeMe

ONIPEACISCTCS €€ CIIOXKHOCTBIO M OOBEMOM TEOPETHYECKOro MarTephana. OlLeHHBaeTcs

AKTUBHOCTh y4aCTHs CTyICHTa B OOCYXIEHMH H CTENeHb NOHMMAaHHS H YCBOGHHS

00CyXaeMOro MaTepHaa.

IIpenycmorpena 1 xoHTposBHAs paboTa.

4. I'MaBHBIMH pe3yNbTaTaMH OLEHKH 00y4eHHs CTyleHTa B y4eGHOM CEMECTpE SBIISETCS
TIOMY4CHAE 3a4CTa 3a NMPAKTHYECKYIO YacTh W3y4aeMOH MHUCIHMIUIMHBEI C MOCIETYIOUM
AOMYCKOM K Cl]a4e SK3aMeHa I IIOJyYeHHs HTOTOBOM SK3aMEHAIMOHHOH OLCHKH,
COOTBETCTBYIOLIEH CIIEYIOIUM KPHTEPUSIM:

Onenka «oTIHYHO»:
ChOPMHUPOBaHHBIE W CHCTEMATH3HPOBAHHbIE 3HAHHS npeaMera, cHOpMHpPOBaHHEIE

YMCHHS W HaBBIKH NPHMCHEHHS METOJOB M IOAXOJ0B H3yYaeMOM JHUCUMIUIMHEI HPH PEIICHUH

Y4€OHBIX U IPaKTHYECKUX 3a/1ay.

W

Onenka «xopomo»:

B II€JIOM, ChOPMHUPOBaHHEIE, HO COAEPXKANINE OTIENbHBIE POBENHl 3HAHUS IpeaMera,
YMCHHE NMPUMCHATE METOIBI U IOAXOIbl U3yYaeMOH NHUCIMILIMHBI IIPH DENICHUH Y4eOHbIX
TIPAKTHYECKUX 3a11a9 ¢ MHHUMANbHBIM KOJIXYECTBOM OMMOOK HEeNPHHUMIIMATBHOTO XapaKTepa,
HaJMME HABBIKOB IPHMMECHEHHS METONOB M MOJXOJOB M3y4aeMOi MMCUMILUIMHEI IIPH PELICHAH
Y4EOHBIX ¥ IPAaKTHYECKUX 3a/1ad.

Ouemca «YAOBJIETBOPHUTEJIbLHO):

HCCHCTEMATU3UPOBAHHbBIE 3HAHUS npe€aMera, 4YaCTHYHO C(bOpMPIpOBaHHLIC YMEHHUA H
HaBbIKH NPUMCHCHHSI METOJIOB M IIOIXOJIOB n3yqaeM01‘/'1 JUCIHIIIMHBI IPU PEIICHUH y‘IGGHBIX
3aaay4.

Onenka «HeyI0BJIETBOPHTEILHON:

(parMeHTapHOE 3HaHME IpeIMeETa, OTCYTCTBHE YMEHHA M HABHIKOB IIpPUMEHEHHSI
METOJZIOB U MOAXO0B H3y4aeMOM NHUCIHILIHHEI IIPH PEIICHHH y4eOHbIX 3a/1ad.

I.X.H, npodeccop A. 0. Capponos

ITporpamma cocTasse OOTBEeTCTBHH ¢ TpebGoBanusamMu PI'OC BO u yuerom
pexomenanui [I0OII no Hanpasnenwio u mpodumo moarotosku 04.03.01 — «Xumusiy».

IIporpamma paccmoTpeHa Ha 3acenanuu kabeapsr o6meii u HEOPraHU4YECKOH XUMHUH

<<.(9>> o 2019 .

IIporoxoi Ne 5:5 3aB. Kadeapoi
NI
8

/L
Hacmoswas npozpamma, ne MOM grzpomeedeua HU 6 Kakou @opme 6e3
NpeosapumenbH020 NUCLMERHO20 PA3PEULEHUS. Kagheopul-paspabomuuxa npozpammoi.

s /A. YO. Cadpponos/




