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I AHHOTAIHNSA

1. Iesb 1 321241 JUCHUATIIMHBI
Kaxnomy 3HAKOMO JEJICHHWE XWMHHM HA OPraHAYECKYK) M HEOPTraHWYECKYIO.

buomerauioopraHnyeckas XMMHUSAB 3TOM CMBICIIE — «TPEThSA» XUMHs, IMOrPaHUYHAsA
001acTh HAYKH, PA3BUBAIOLIASICS HA CTHIKE OPraHUYECKOW W MUHEPATIBbHONW XUMHNA U
HbIHE BHOBb CBS3BIBAMOINAS 3TH JBE BETBU. [IpoOneMbl, KOTOPbIE OHA PECINAET,
JKU3HEHHO BAYKHBI KaK JUIsl TEOPETUYECKOW XMMHM BOOOILIE, TaK M I YCIEITHOTO
pa3BUTHS LIETIOTO psAla OTPACIIEN TEXHUKHA U HAYKH.

BuomMeTrannmooprannyeckass XuMusi— 3TO Hayka 00 OPraHUuYECKUX COCIUHEHMSIX
JJIEMEHTOB, KOTOPBIE 3a KpaiHEe PEAKMMH UCKIIFOYCHUSAMM cama MPUpOoJa Tak U HE
CMOIJIa CBS3aTh C YIJIEPOAOM, 3TO XHMHUS COCOUHEHMH, O0Pa3yroluX BTOPYIO
MPUPOLY, CO3JaHHYIO TPYAOM U T€HUEM YEIOBEKA.

B mnporpamme Kypca paccMarpuBarOTCs COBPEMEHHBIE NPEACTABICHUS O
OPUPOAE  CBSI3M  METAUI-YIJIEPOJA,  METOABl  00pa3oBaHust  3TOM  CBs3M
(B3aMMOJICHCTBUE CO CBOOOIHBIMHM METAINIAMH, PEAKLUH C TAJIOTCHUAAMU METAILIOB,
OOMEHHBIC PEaKUWW, MNPUCOCAVNHECHHUE 3JIEMEHTOOPraHUYECKAX COCJAMHECHUN U
THAPUAOB K HENPEICIbHBIM COCOIUHEHHMAM, auazomeTto] HecmesHoBa w Ap.),
BOIPOCHI  CTPOCHUS DJIEMEHTOOPraHWYECKUX COCAWHEHUN, WX PeaKUUOHHOMN
CHOCOOHOCTH M TEPMUYECKONW CTaOMJIBHOCTH. PaccMarpuBarOTCs OCHOBHBIE THIIBI
METAUIOOPraHUYECKUX COCAUHEHUN HENMEPEXOAHBIX W MEPEXOAHBIX METAIIOB,
KJIaccu(puKanus T — KOMIUIEKCOB MEPEXOJHBIX METAJIJIOB MO TUMY JIMTAH/A, 4 TAKXKE
BO3MOYKHOCTH MPAKTUYECKOIO UCIOJIB30BAHUS DJIEMEHTOOPIaHUYECKAX COECIMHEHUI
(peakiuu nojmMepu3anuu, cuate3 Penmne, gpukcanus arMocepHoro azora u aip. ).

Ilenv oannoco Kypca — nO3HAKOMUTBH CTYACHTOB C OCHOBAMM OPraHWYECKOMN
XUMHAHA  DJIEMEHTOB—HEOPraHOIeHOB, a Takke C MPUKIAAHBIME — acleKTamu
AIEMEHTOOPTAHUYECKUX COEANHEHHA.

3aoauu  OucuunIUHbGl WV3YUYCHHUC XAMUW TEPEXOJHBIX METAUIOB, XUMHH
HENEPEXOAHBIX META/UIOB U DJIEMEHTOB HE OPraHOT€HOB.

2. Mecro aucimminibl B cTpykrype OOIL

JucumnnuHa «buoMerammooprannyeckass XUMHs» BXOAWT B DIJICKTHBHBIE
JUCLMIIMHBL 6 00s3aTenbHON Yactu bnoka 1. «lucumnianeeny y4eOHOro IiaHa u
CBsI3aHA C NPEABUIYINMMU JUCLMIUIMHAMA. «MEXaHW3Mbl OPraHWYECKUX PEAKLUi,
«CTpoeHHE W PEaKUMOHHAs CHOCOOHOCTb OPraHMYECKUX COCTUHEHMI» W «MeTompl

MCCIIEOBAHUS OPraHUYECKUX COCTUHEHUI».



3. O0beM JUCHMILIMHBI: 6 3a4eTHBIX ¢auHULL, 216 aKkaJgeMUYECKUX YacOB, B TOM

qudiie:

KOHTAKTHAsl ayMTOPHAasi padoTa: neKuuu - 15 yacoB, 1abopaTopHble paboTel - 75

YacoB, B T. 4. JJaADOpaTopHast MpaKTHYeCKas MOJITOTOBKA — 75 4acoB.;

camMocTosITeIbHAs padora: 99 4acoB, KOHTPOJIb - 27 4acoB.

4. Ilnanupyembie pe3yJbTaThl O0YYCHHS MO JUCHHUILIMHE, COOTHECCHHBIC C

IWIAHUPYEMBIMH Pe3y/IbTaTaMH OCBOCHHS 00Pa30BaTE/ILHOM NPOrPaMMbl

Ilnanupyemsbie pe3yabTaThI Ilnanupyembie pe3yiabTaTbl O0y4YeHHSI TIO
O0CBOEHUSA 0o0pa3oBaTeJIbHOI | AMCUHUIINHE
NPOrpaMMBel (¢popmupyembie
KOMIIETEeHIHH)
OIIK-1 OIIK-1.1 Mcnonr3yer cyuecTByomue u
CriocoOeH BBITTOTHATh KOMIUIEKCHBIE pa3pabaTbIBaeT HOBbIE METOAMKH MOJNYUSHHS U
SKCIIEPUMEHTAIIbHBIE U PACYETHO- XapaKTepPHU3alHy BEIECTB U MAaTEPHAIOB IS
TEOPETHUYECKHE NCCIIEAOBAHMS B peweHus 3a1a49 B 130paHHO 00JacTH XUMUH UITH

H36paHHOfI 00J1aCTH XUMHH M CMEKHBIX CMCIXKHBIX HAayK.
HAayK C UCIOJIb30BAHUEM COBPEMEHHBIX OIIK-1.2 Hcnonp3yeT COBpeMEHHOE
npubOpOB, MPOrPaMMHOTO odecriedeHrss U | 000pyIoBaHHE, MPOTrPaAMMHOE OOECTIEYeHHE U

6a3 maHHBIX MPOQECCHOHATBHOTO npodeccuoHaIbHbIE 0a3bl JAHHBIX JJIST PEIIEeHUS

Ha3HA4YCHUS 3a71a4 B n30paHHOM 001aCTH XUMHU HJTH CMEKHBIX
HayK.

OIIK-2 OIIK-2.1 IIpoBOAUT KpUTHUECKUI aHATIU3

CriocoBeH aHaTH3HpOBATb, pPe3yJIbTaTOB COOCTBEHHBIX HKCIIEPUMEHTAITBHBIX U

HHTEPTIPETHPOBATH H 0GOBIIATS PaCYETHO-TEOPETHYECKUX Pa0OT, KOPPEKTHO

Pe3yNbTaThl SKCIEPUMEHTANBHBIX U MHTEPHPETHPYCT HX,

PACHETHO-TEOPETHYECKHX PAGOT B OIIK-2.2 ®opmynupyeT 3aKII0UEHHs] U BBIBOBI 110

H36paHHOﬁ 06IACTH XAMIH HITH CMEKHBIX pe3yjibTaTaM aHaIu3a JUTCPATYPHBIX JaHHBIX,

HayK CcOOCTBEHHBIX SKCINEPUMEHTAJIBHBIX U PACUETHO-

TeopeTHYecKux paboT B M30paHHOM 0OACTH XUMUU
HJIN CMCXKHBIX HAYK.

S. @opMbI NPOMEKYTOYHOMH ATTECTALHH U CEMECTP MPOXOKICHHS:
JK3aMEH B 3-M CEMECTPE.

6. SI3bIK MpenogaBaHust PyCCKUIA.



II. Copep:xkanne AUCHMILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pas3aejiam) ¢
YKa3aHHEM OTBEJICHHOI0 HA HHX KOJMYECTBA AKAJEMHYECKHX 4YacOB M BH/I0B
Y4eOHBIX 3aHATHIA

YuebHast mporpamma — Bcero KonrakrHas padota (4ac.) CamocrosiTen
HaMMEHOBaHHUeE pa3fenoB u | (Jac.) S pHas pabora,
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Tema 1. Ilpeomem
1eMEHMOOP2AHUYECKOT
XUMUU U ee MeCmo 6 pAdy

opyzux XUMUUECKUX
OUCUUNIUH
BozHukHOBEeHNE

3JIEMEHTOPTaHUYECKON
XUMHH — TPETbEN XUMHWY.
Bxmag pycckux XHMMUKOB B
CTaHOBJIEHUE U  pa3BUTHE
HOBOW  OTpacjd  XUMHH.
Knaccudukaums, HeKOTOpBIE
CBOWCTBA M HOMEHKJATypa
METaJIJIOPTraHUIeCKUX
coequnenuii (MOC).
Ilepuoanyeckas
cucrema XUMHUYECKUX
anementoB J[.W. Menneneena
u MOC. 3aBUCUMOCTb
ceoiicts MOC ot npupozsl
LEHTpaJbHOrO  atoMa U
npuponsl Jsurasaos. O0mue
TEHACHIUH B  HU3MEHEHHUH
ceoiicte MOC B nepuozae u
rpymnre: TepMuiecKas
YCTOWYHBOCTb, CIOCOOHOCTH
K CaMOIIPOU3BOJILHOMY
BOCILJIAMEHEHHIO,
PEaKIMOHHAsT CTOCOOHOCTD.

O06mme crocoOm!
00pa3oBaHUs CBSA3H yIIIEPOA—
3JIEMEHT, METO/IbI
MOJTyYeHHUS. B3aUMO/EHCTBHE
MeTaJl1a C OpraHUYeCKUM
rajJloreHuaIoM, oOMeH
rajiouna Ha METaJL,
npucoenunenne MOC u
TUAPUIOB K HEMPeAeIbHbIM
COEIMHEHUSIM, THa30METO/
HecmesiHoBa, peakuun
METaJJIMPOBAHMS




Tema 2. Hexomopuie
6ONPOCHL CIMPOEHUA U
npupoowt ceazu ¢ MOC

PaznuuHbie TUTIBI CBSI3EH B
MOC. TlonsiTre 00
3JIEKTPOOTPULIATEILHOCTH.
DakTopHL,

00y CIIOBIMBAOIINE CBOHCTBA
MOC. XapaxTepHble CBsSI3U
MEXKIy YTIIEPOIOM U
HETIEPEXOHBIM 3JIEMEHTOM.
Honnas cesizp MOC
HETIEPEXOHBIX METAJIJIOB,
CTeTIeHb UIOHHOCTH
(TOJISIPHOCTH) YTIIepOI—
HENEePEeXOAHbIN METAJL.
BrusiHre MONSPHOCTH CBSI3U
C-Me Ha peakLUOHHYIO
cnocobHocTe MOC.
KoBaneHntHas cBsi3b MeXAy
YIJIEPOAOM U HETIEPEX OMHBIM
371eMeHTOM. BanenTHeie
BO3MOKHOCTH HEMEPEXOIHBIX
MeTayioB. [ ubpunuzarust
opburaneit Merayia. Yuactue
d-opOuTaneii B
ruOpunuzaunn. Turmbs
ruOpUaHbIX opOuTaNe u
KOH(HTrypauus KOMILIEKCa.
IIpasusnio 3¢ pexTuBHOrO
ATOMHOT'O HOMEDA.

16

10




Tema 3. Opzanuueckue
nPOU3B00HbIE HENEPEXOOHBIX

InemMenmos
Opraandeckue
COETMHEHUSI IEJIOYHBIX
METAaJIJIOB. OObmas
XapaKTEePUCTHKA MOC

rpynnsl. Ilpupona ceszu C-
Me. Crtpoenue "
peakuMOHHAs  CIOCOOHOCTD.
Metonel MOJyYEHHUS.
du3nuecKkue U XUMHUYECKHE
ceonctea. llpumeHenue B
OpPraHUYECKOM CUHTE3E.
AHUOH—pauKabl.
Ilonyuenue u CBOMCTBA.

Opraanueckue
coeAuHeHHus 3JeMeHTOoB 1l
rpynmel. CpaBHEHHE CBOWMCTB
U PEaKIMOHHON CIIOCOOHOCTH
MOC noarpynnsl A u B.

Mg-oprannueckue
COEIUHEHUSI. Hcropus
OTKPBITHS PEaKTUBOB
I'punpsipa, UX AOCTOMHCTBA.
Crtpoenue PEaKTUBOB
I'punpsipa. IlonyueHue ankun
(apun)MarHUMransoreHuI0B U
TUATTKAI( AHAPLT)-MarHUS.
Bnusinue Pa3INYHBIX
(aKTOpPOB Ha PEAKIUOHHYIO
CIOCOOHOCTD Mg-
OPraHUYEeCKUX COETUHEHHI.
Peakuun PEaKTUBOB
I'punbspa ¢  pa3snuuHBIMH
coennHenusiMu. IIpumenenue
MarHUHOpPraHUYeCKUX
COeIMHEHUN B CUHTE3E.

PryThOprannueckue
coemuHeHHs. THIIBbI ATHX
coeauHeHuii. HomeHknarypa.
OO011e METOIBI CUHTE3A

22

13




Tema 4. Opzanuueckue
npouszsoonsie 3emenmos 111
2pynnol

Opraandeckue
coenuHeHust Oopa. Tumbl u
HOMEHKJIaTypa. Tubpuns
6opa u ux crpoenue. JIByx- u

TPEXLIEHTPOBBIE CBSI3U.
Ilonyuenue
OOpOpraHUYECKUX
COeIMHEHU.
Koopaunanuonssie
COCAMHEHUs bopa.
I'erepounknnueckue
COEAMHEHUs C aTOMOM Oopa B
LIUKJIE. Crtpoenue u
NOJIyYeHUE 6opasomna.
Kapbopaner.  I[IpumeHnenue
OOpOpPTraHUYECKUX
COeTMHEHU.

AnroMUHUNOpraHu4yecKre
coenunenus. [Ipupona C-Al.
Tumnb u Al-opraamyeckix
coenunenuil. [Ipsamoit nx
CHHTE3, UCXO/s U3 0JIe()UHOB
(Uurnep). Peaxmu Al-
OPraHUYE€CKUX COECIUHECHUH.
Kommuexchere Al-
OpraHUYeCKHe COSIUHEHMS,
ux crpoenue. [Ipumenenune
Al-opranmueckux
COEIMHEHUH B CUHTE3€ U
IIPOMBILIIEHHOCTH:
NOJIMMEPH3aLHs OJIe(pHHOB,
MOJIyY€HHUE BBICHINX CIIUPTOB
U KapOOHOBBIX KUCIIOT,
BOCCTaHOBJICHUE JINTHM-
ATFOMUHUN TUAPUAOM

27

17




Tema 5. Opzanuueckue
npou3seoonsie 3iemenmos IV
2pynnol

OOmas
xapaktepuctuka.  Hcropus
OTKPBITUS u pa3BUTHUSA
KPEMHHHOPTaHUYECKHUX
coenunenuil. Ilpupona cesazu
C-Si. Tunsl 1 HOMEHKJIATypa.
Meronbl nonydeHus, B TOM
YHUCJIE€ U B IMPOMBIILIEHHOCTH.
CaoiicTBa u peaxkuuu
KPEMHUHOPTaHUYECKHUX
coenuHennii. Paborer KA.
AnppuanoBa. Ilonyuenue u
IpUMEHEHUE
KPEMHUHOPTaHUYECKUX
COMNOJIMMEPOB-CUINKOHOB.

Opraanueckue
COEIMHEHUS TepMaHusi, 0JI0Ba
151 CBHMHILIA. Tunbl u
HOMeHKkJaTtypa. [lonydyenue u
CBOMCTBA. AJKWJITepMaHbl U
aNKWI(ApUIT)CTAHHAHBI,
nucraHHaHbl.  IIpumenenue
OJIOBOOPTaHUYECKHUX
COeIMHEHUN: B  KadecTse
AHTHUOKCHUJIAHTOB,
KOMIIOHEHTOB  CMEIaHHbIX
KaTajIu3aTopoB
NOJIMMEPH3aIU Oe(UHOB, B
BETEPUHAPHON IPAKTUKE, B
Ka4yecTBe (PyHrMuuaos.

CriocoObI mony4yeHust
CBUHELIOPTAaHMYECKUX
coenunenuii. CBoMCTBA U
peakuuu. TeTpasTUICBUHEL
KaK aHTUAETOHATOP ISt
MOTOPHOTO TOTLIMBA.
3HadeHue
CBUHELIOPTAaHIMYECKUX
COeMUHEHHUH JJIsI
TEOPETUUECKON
OPraHUYE€CKON XUMUHU.
Omnbite! IlaneTa —
JIOKA3aTEIbCTBO
CYLIECTBOBAHHS CBOOOTHBIX

MATTIAL QAOTIANAD

24

12




Tema 6. Opzanuueckue
npou3e00Hble  I/1EMEHMO8
V zpynnat

OO0wast xapakTepuCTHKA
npousBoaHbiX P, As, Sb, Bi.

dochopopranugeckue
COEIUHEHUSI. Pabotsr
ApOy30oBa W €ro UIKOJBI.
Tunbr OpraHU4YEeCKUX
NPOU3BOIHBIX  TPEX- u
nsTuBajieHTHoro  Qocdopa,
HOMEHKJIaTypa.
CpaBHUTENIBbHAS
XapaKTEPUCTHKA c
COEAMHEHUSIMH a3ora.
Crtpoenue
dochopoprannyuecKkux
COeIMHEHU N (@0OC)
(BaJIeHTHBIE COCTOSIHUSI aTOMA
dochopa B OpraHUUECKHX
COETMHEHUSIX ). OcHOBHBIE
METOJbl CHHTE3a PAa3JIUUHBIX
DOC. Ileperpynnuposka

Apby3oBa —  mOJy4YeHHE
3¢upoB bochuHOBBIX
KHCJIOT.

Opraanueckue

COEAMHEHHUs MbIIIbsKA. THUIBI
OpPraHUYeCKUX  COCIMHEHUM
TpeX- W  [ATUBAJIEHTHOIO

MBIIIbSIKA,  HOMEHKJIATypa.
Criocobpr MOJTYYEeHUSI.
Paboter A. JIptouca.
IIpumenenue

MBIMIBAKOPTraHUYICCKHUX
COEAMHEHUI B
XUMHOTepanuu (caibBapcaH,
appeHan, arokon). boesbie
OTPaBJISAIOLIHE BEILECTBA
(amamcwr, JTFOU3UT).

21

10



Tema 7. Opzanuueckue
cOoeOuHeHus nepexooHsIx
Memanioe

Otkpritue MOC
NEPEXOAHBIX METAJLIOB.
ITonsiTue 0 Tunax ceszu Me-
C B opraHnuecKmx
COEAMHEHUSIX TIePEXOTHbIX
METaJIIOB. G-CBSI3b, T-CBSI3b,
d-cBa3p. Kimaccudukarmst
OPTaHUYECKUX JINTAH/IOB.
Knaccudukanwms m-
KOMILJIEKCOB IO THITY
JMTaH[A.

20

11




Tema 8. m=Komniekcot ¢
08yx-, mpex- u
YembLpexIIeKMpPOHHbLMUTUS
anoamu

Opraandeckue
COEIUHEHUS KapOOHMIIOB
METaJLJIOB. Tunbl 51
HOMEHKJIaTypa. Crnocobs1
MIOJTyYEeHUS KapOOHMJIOB.
XapakTepHble CBONCTBA
kapOonmios: 3amemenne CO
Ha apyrue JIMTAH[IBI,
obpazoBaHue

MeTaJUTKapOOHMITATIOTeHUIO
B. [IpnmMeneHmne kapOOHMIIOB.

-
OnepTHOBBICKOMILIEKCHI.
ITonsTue 0 TUIIAX
KOMILIEKCOB MEPEXOTHBIX
METaJUNIOB ¢ oJepuHaMH U
aleTUJIEeHaMU. Ctpoenue
KOMILJIEKCOB. Ponb
MPOMEKYTOYHOTO

obOpazoBaHwUs KOMILUTEKCOB
MeTajuloB ¢ onepuHaMu B
TOMOT€HHOM KaTajimse.
Cunressl Penme.

T-AJUTHIIbHBIE KOMILIEKCHI.
AJTUIBHBINA paiuKall KakK
OIIHO U
TPEXAJIEKTPOHHBIAIUTAH].
CrtpoeHue T-aTuIbHbIX
KOMIUIEKCOB. «HuCThIE) TT-
AJUTAJIbHBIE KOMIUJIEKCHI 1
cMemanuble. IIpumepsr
komiuiekcoB Ni, Pd, Pt.
XUMHUYECKUE CBOMCTBA!
PacCIIETICHUE TaJOUIHBIX
moctukoB (Br, I, SCN),
MEePEHOC
AJUTMJIBHOTOJIMTaHA. TT-C- U
n-m-nepexonsl. Ilpumenenne
T-aJUTUJIbHBIX KOMIUIEKCOB B
KaueCTBE KaTaJIn3aTOPOB
cTepeocnennueckoi
NOJIMMEPH3ALNU OJIEPHUHOB U
TTUEHOB.

21

12




Tema 9. Kommniaexcol c¢ 27 2
NAMUITEKMPOHHBIMULUZAN
oamiu

MeTtannoueHbICOHABUYEBOrO
CTPOEHHUSI.
JIMIUKIIONIEHTaIuEHUITHHBIE
COEIMHEHHUS MTePEXOTHBIX
meTtasuioB. O0mue MeTo b
nojy4yeHusi. PeppoLeH.
CrtpoeHnue ¢pepporeHa.
Peakmuu sexTpoduiibHOTO
3amereHus. OpueHTanus.
XapakTepuctuka
apoMaTHYHOCTH (heppoLeHa.
Oxucnenne. Katnon
beppunnnus. buc-
LUKJIOTIEHTaIMCHUIMapraHer]
. OcobEeHHOCTH CTPOCHHUSI.

10

10

Tema 10. Komniaexcot ¢ 34 2
utecmu- u ooaee
INEKMPOHHBIMU TUSAHOAMU

ApEHOBBIE KOMILIEKCHI
NEePEXOIHBIX METaJIJIOB.
JnbeH30axpom.
Ycranosnenune crpoenust (JL
Ownrazep). OOmme MeTOOBI

MOJTYYEHHUS]. CwmermanHbie
apeHOBbBIC KOMITJIEKCHI.
XUMUYECKUE CBOIICTBA.

Karnon pubensonxpoma u
€ro CBOICTBA.
Komrutekcel ¢

LIIKJIOOKTaTETPACHOM.
OcobeHHOCTDb CTPOeHUs
LIIKJIOOKTATETPAaeHa U ero
aHuoHa. Ilpumepsnl
KOMILIEKCOB.

17

10

uToro 216 15 75

27

99

III. O6pa3oBaTebHBIC TEXHOJIOTHH

YuebHast mporpamma — Bun zanstust
HaMMEHOBAHHUE Pa3/IEJIOB U
TEM (8 CIMpo2om
COOMBEMCMBUI C PA30EIOM
I PITJ])

O06pasoBarebHbIE TEXHOIOTHH

13




Tema 1. Ilpeomem | Nekuus TpaguumnoHHble (bpoHTaNbHas
I1EMEHMOOPZAHUYECK O neKuma)
XUMUU U ee Mecmo 6 pAaody
opyzux XUMUUECKUX
OUCUUNIUH
Tema 2. Hexomopuie Jleknus Tpanuunonnsie (PppoHTANTBHAS

60NPOCHL CIMPOCHUS U
npupoowt ceazu ¢ MOC

JlabopartopHas padora

JIEKLIHS)

Texuonorust mpobieMHOro 00yueHus

I'pynmosast pabota

Tema 3. Opzanuueckue
nPOU3800HbIE HENEPEXOOHBIX
9/1eMEeHmMOo8

Jlexius

JlabopartopHas padora

Tpanuunonnsie (PppoHTaNBHAS
JIEKIIHS)

TexHonorust mpobieMHOro 00yueHus

I'pynmosast pabora

Tema 4. Opzanuueckue
npouszsoonste 3emenmos 111
2pynnot

Jlexius

JlabopartopHas padora

Tpanuunonnsie (PppoHTANBHAS
JEKIHS)

Texuonorust mpobieMHOro 00yueHus

I'pynmosast pabota

Tema 5. Opzanuueckue
npou3seoonsie diemenmos IV
2pynnol

Jlexius

JlabopartopHas padora

Tpanuunonnsie (PppoHTANTBHAS
JEKIHs)

Texuonorust mpobieMHOro 00yueHus

I'pynmosast pabota

Tema 6. Opzanuueckue
HPOU3600HbBlE  IIEMEHMO6

V zpynnat

Jlexius

JlabopartopHas padora

Tpanuunonnsie (PppoHTaNBHAS
JEKIHs)

TexHonorust mpobieMHOro 00yueHus

I'pynmosast pabora

14



Tema 7. Opzanuueckue | Jlexist Tpanuunonnsie (PppoHTaNTBHAS
cOoeOuHeHus nepexoonsix JEKIIHS)
Memanioe

TexHonorust mpobieMHOro 00yueHus
JlabopartopHas padora

I'pynmosast pabora

Tema 8. m=Komnaexcot ¢ | Jlekuns TpagumonHssie (GpoHTANTBHAS
08yx-, mpex- u JEKIIHS)
YemplpexiieKmpOHHbIMUIUS
anoamu

Texuonorust mpobieMHOro 00yueHus
JlabopartopHas padora
I'pynmosast pabora

Tema 9. Komniexcwr c | Jlexkuus Tpanuunonnsie (PppoHTaNTBHAS
NAMUITEKIPOHHBIMUIUZAH JEKIHS)
oamu

Texuonorust mpobieMHOro 00yueHus
JlabopartopHas padora
I'pynmosast pabora

Tema 10. Komniexcer c | JlaboparopHas paborta Texuonorust mpobieMHOro 0OydeHus

uecmu- u bostee

I'pynmosast pabora
I1eKMPOHHBIMU TUZAHOAMU

IV. Onenovnbie MaTepuaabl 1S NPOBEACHHUA TEKYLIEH 1
MPOMEKYTOYHON ATTECTALUH

1. MarepuaJjibl 1Ji IPOBEACHUS TEKyLIeH aTTecTannu

IPUMEPBI 3AJJAY U YIIPAYKHEHUI
JJI1 CAMOCTOSITEJIBHOI PABOTBI

Opzanuueckue coeouHeHus ce0bMoil 2pynnol
1. HazoBute creayromme COeMHECHHAS:
CF2 =CF - CF3, CF3(CF2)CF3,
CF; — CF, — CFCl — COOH, CF; — CFH - CFH - CF;
2. Tlepeuncnute U3BECTHBIC METOABI  TOJYYEHHUS  NEePPTOPUPOBAHHBIX
yraeBoaopoaoB. OOBICHATE POJIb KATATM3ATOPA.
3. OObsicHuTE, MouyeMy mnepdropayikaHbl 00JIaJAal0T BBICOKOH XHUMHWYECKOU W
TEPMHUYECKON CTAOMIBHOCTBIO?
Opzanuueckue coeouHeHua wecmou 2pynnol
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4. OOBSICHUTE MPUUYUHY OTCYTCTBHS Y CEPBI CIOCOOHOCTH K 0OpPa30BaHUIO T-CBS3EH
OOBIYHOIO THIIA.
S. Hamumwte cTpyKTypHBIE (POPMYJIBI CIAEAYOUINX COCTUHEHUI:
IU-TPET-OYTUATHOKETOH, METHATHOALETAT, TPUMETUIICHIUCYIb(U

6. Hanummte peakiiuy B3auMOACHCTBHUS
a) Tu(peHuICeNeHa C METUITHOANAOM,

0) TMOPONUATEILTYPA € XJIOPUCTHIM OCH3UIIOM
Opzanuueckue coeouHeHuna nNamoi 2pynnol

7. Hamumwre  peakumro  MOAYYEHUS  TPUSTWIAPCMHA  B3aMMOJCHCTBHEM
COOTBETCTBYIOILETO TAIONEHUA MBIIIbSIKA U peakTuBa [ puHbspa.

8. JlexkapcTBennblii mpenapar (ocdakosn, TpPUMEHSIEMbIA OISl JICYEHHs TIIAYKOMBIL,
NOJy4aroT  B3aWUMOACHCTBHEM  XJjlopaHruapuaa  audtwidocpara ¢ m-
HUTPO(EHOIATOM HaTpHsl. Hanmummre ypaBHEHUE 3TOH PEaKLMH.

9. 1o peakumn Muxasmuca B3aMMOJCHCTBUEM CMECH TalOoreHu0B cypbMbl (I11) m
APUITATIOTEHUAOB C METAJUIMYECKAM HATPUEM MOJTyUUTE TPUPEHUICTHONH.

10. Ha3zosure ClieAyrOmMKe COCTUHEHUS:

(CH3)2ASBI‘3, (CH3)2ASO, (CH3)4ASC1, (C6H5)5AS
11. IlpuBeaute ypaBHEHUs CUHTE3A
a) TpuOytundocdara uz OyraHosna
0) xJjopanruapuaa auOyTuiaoBoro s¢upa (ocPopHOl KUCIOTH U3
mlOytundocdara HaTpus
Opzanuueckue coeouHeHua uemeepmoi 2pynnol
12. Jlonummre ypaBHEHHUI pEaKIUil:
a) 3 CH, = CHMgCl + SiCly — ...
0)4 CH, = CHCI + SiCly — ...
B) CH, = CHCHzMgBI‘ + (C6H5)3SiH—>

13. CwraH  nonydaroT  BOCCTaHOBIEHMEM  xjopuaa  kpemHus — (1V)
JUTHHATFOMAHUATHAPUAOM HWJTM BOAOPOIOM B IPUCYTCTBUM XJIOPUJA ATFOMUHUSL.
Hanunmre ypaBHeHHs 00€UX PEAKIIHNA.

14. Hanmomre peakuuio B3aMMOJECHCTBHS YETBIPEXXJIOPUCTOTO T'€PMaHHs C:
a) METUJIMArHU O IUAOM, 0) beHnmmMTHEM
15. Pacum@pyiite CIeaymOLIyI0 CXEMy NPEBPAIEHUI W HA30BUTE IOJYYCHHBIE
NPOIYKTHI
SiHCI,

s/

S10, \
C,H,SiCl,
Opeanuueckue coeounenus mpemoveu 2pynnsl
16. Kakue peakuny Ha3bIBatOTCA THAPOOOpUpOBaHMEM? B 4eM 0COOEHHOCTB 3TOM
peakuun? [IpuBeauTe npuMepsl.
17.  OOBsAcCHUTE, MOYEMY TPUMETHIOOP SBISETCS Ta3000pa3HbIM BELIECTBOM, a
AHAJIOTMYHOE COCTMHEHUE ATFOMUHHAS — KU KOCTh?
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18. Hanmmmmre peakuuio NMoaydeHUs M30MPEHA, UCXOAS M3 TPUITWIATIOMUHUS U
NPOIMUJICHA.

19. Uro npeacraBisiror coOoi kapOopanbl? Kak moiydarOT 3TH COCAUHECHHS?
KakoBa 0cOOEHHOCTB CBA3€H B 3TUX MOJIEKYJ1axX?

20. HazoBure cieayromue COCIMHCHUS

(CH3)2BCL (CH3)3N+ - BH3_, (C6H5)3B

21. KaxoBbl 0OCOOCHHOCTH CTPOCHHUS U XapaKTEPa CBI3U rMAPUIoB Oopa?

22. VYKaxuTe, KaKyl) TCOMETPUI0 UMEET TPEXPTOPUCTHI OOp, TpUMETUIOOP,
OOpHast KHCNOTa, TpuUMETHIOOp-ammuak. [lodyeMy B 3TUX coeaumHEHMsX Oop
HAa3bIBAKOT JJICKTPOHOACPULIUTHBIM ?

Opzanuueckue coeouHeHus 6mopoul 2pynnol

23. JlonumuuTe YPaBHEHHUS PEAKLMA:
CH,CH,MgBr + CH,C=C-CH,Br —> -

CH,CH,CH,MgBr + CICH,0CH, — ...

24. TlonyuuTe aneTUACHKApOOHOBYIO KMCIIOTY M3 allETHUIICHA.

25. Hanumwre peaknyu B3auMOJCHCTBUS PEaKTUBA ['puHBSIpA C BIaroi BO3ayxa,
VIJIEKUCITBIM Ta30M, KUCIIOPOIOM.

26. Kak MOXXHO CHHTE3MPOBATh TPETUYHBIA AMWIIOBBIA CHOUPT € TNOMOILBIO
LIMHKOPIraHUYECKUX COCTUHEHUI?

27. IlpuBeaurte MPUMEPHl U HA30BUTE MOJHBIE U CMEIIAHHBIE PTYTHOPraHUYECKHAE
COCIUHEHNS.

28. Hamummmre cTpyKTypHBIE GOPMYIIBI CHAETYOIIMX COCTUHEHMIA:

a) IUMETWILHHK, 0) XJIOPUCTBINA STHIILUHK,

B) HOAMCTBIN M30MPONUIIMATHHIMA

29. Hanumwure peakuuio B3auMoAeHCTBHS OPOMKUCTOTO BUHMIIA C MATHUEM.
Opzanuueckue coeouHeHua nepeotl 2pynnsl
30. [Ilpoaykr peakuuu jutuss ¢ OpoMOeH30soM o0paboTaim OcH30(EHOHOM, a
3areM BoJIoW. Hamumiure ypaBHeHUs peakiuii U HA30BUTE MPOAYKTHI.
31. Kakue coeauHeHHss MOTYT 00pa3oBaTbCs NpU ACHCTBUM Ha JTUIHATPUIA
CJICIYFOIIUX BEIICCTB:
a) BOJIa, 0) mponaHoi, B) AllCTOH, ') IMOKCHJT yIiepoa

HPUMEPHBIE 3AJTIAHUA
JJIAA IMCBMEHHOTI'O OITPOCA (15-20 Mun)

3ananmne 1.

1. Hanmummre 5A€KTPOHHYIO (POopMYIly JUMETHICYJIb(POKCHIA,METAHCYIb(POHOBOM
KHMCJIOTHI, 3TaHCYIb()UHOBON KUCIIOTHI.
2. OcymecTBUTE NPEBPALICHUS:

g H,O
A+ Mg 2 ¢ H MgBr —» B ——cC
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3ananmue 2.
1. KakoBbI CYIIECTBCHHBIE PA3IMUUsl MEXKIY CEPOH U KUCIOPOJAOM C TOUKU 3PCHUS
CTPOEHUS aroma.
2. OcCymiecTBUTE MPEBPALICHUS:
Mg CO, HZO

C4H9B1‘—>A—>B?>C

3aganue 3.

1. Maitte omnpeneneHue nepexoaHelM  Metauiam.  [lpuBeaure mnpumepsl  ux
KOMIUIEKCOB.

2. JlonummTe YpaBHEHHUS:

CLSiHCH, + CH,~CH, — ...
3 CH,~CHMgCl + SiCl, — .

3ananue 4.

1. TlosscHUTE TEPMHUH «JBOCCBSI3AHHOCTH» METAJUIA W JIATAHAA B KOMILIEKCAX
MEPEXOHBIX METAJIIOB.

2. JlonummTe CIEeAyOIINE PEAKIIAN .

H,O

(CH,),Zn + HCHO —= A—2

B

3ananme S.
1. Copmynupyiite mpaBuiio 3pPEKTUBHOTO aTOMHOTO HOMEPA (CHHKBHKA).
2. ITonyunTe 1 HA30BUTE «peakTUB Monuuay

CH,CH,C =CMgBr

3ananue 6.

1. TlepeuynciuTe W3BECTHBIE BAM METOJbI MOJYUYCHHS T-OJE€(PUHOBBIX KOMILIEKCOB.
[IpuBeauTe NpUMEPHI.

2. Hanummre peaknuio B3aMMOJCHCTBUSI STAHTHONA C ) YKCYCHOH KHCJIOTOM; 0)
aleToHoM. HazoBute coequHeHUs.

2. MarepuaJjsl AJisl IPOBEACHUS POMEKYTOYHOM aTTecTanuu

Pe3syabrar Tunosesie KOHTPOJILHbIE IHoka3zarenu u
3aJaHUA AJI OLEHKH KPUTEPUH
(uHaUKATOP) . .
3HAHWI1, YMEHHUIl, HABLIKOB OLCHHUBAHHSA
KOMIIETeHIHH, [IKAIA
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Oll¢CHHBaHUA

OIIK-1.1 1.B yeM npuHIHNUAIBHOE OtBeT
OTJINYUE CTPYKTYPHI U MPaBUITbHBIM C
XUMUYECKOH CBSI3U 00BSICHCHUEM u
«KJTACCUYECKIX» npumepamu — 3 Oajuia
AJIEMEHTOOPTaHUYECKUX (OTJINYHO)
COEIMHEHUI OT CTYKTYPHI A .
. OtBeT  BEpHBIiA
THUIA CBSI3€H B KOMITJIEKCAX
0e3 mpumMepoB — 2 Oaia
MEPEXOIHBIX METAIIOB?
(xopouio)
2.0t kakux (pakTOpPOB 3aBUCHT .
OtBeT  BEpHBIiA
PEAKLMOHHAs CITOCOOHOCTh 3
0e3 oObscHeHmMA — 1
AJIEMEHTOOPTaHUYECKUX
. Oann
coeaunenuii? [IpuBeaure
(YZIOBJIETBOPUTEBHO)
Haubosee (M1 HAaMMEHEE)
PEAKIIMOHHOCTIOCOOHBIE
3JIEMEHTOOPTAaHUYECKHE
COCTUHCHHSI.

OIIK-1.2 1. Kak M0kHO OrtBeT
CHUHTC3UPOBATL HpaBI/IHBHBIﬁ C
TPETUYHBINA aMUJIOBBIM 06 bICHEHHUEM -
COUPT C MOMOIIBIO

p o npuMepamu — 3 Oaina
[IUHKOPraHUYECKUX
COCAMHEHUI? (oTmIHO)
2. TlpoayKT peakiuu JIATHS Oteer  BepHbIA
¢ OpoMOEH30JI0M
0e3 mpumepoB — 2 Oaa
oOpaboTtanu
OeH30()EHOHOM, a 3aTeM (xoporo)
BOJIOM. Hanuiuure .
. OrBeT  BEpHBIiA
YPaBHEHUS peakuii U 5 5 . )
HA30BHUTE MPOIYKTHI. €3 OUBACHCHMM  —
Oann
(YZIOBJIETBOPUTEBHO)
OIIK-2.1 1. C xakuMu COCTMHEHUSIMHA OrtBeT
MOJKET B3aUMOJIEICTBOBATH MPaBAIbHBINA c
TpudeHutpochun? OOBSICHEHHEM u
npuMmepamu — 3 Oaina
2. Ilouemy B
(OTJIMYHO)
MPOMBIIUICHHOM OPraHu4Y€CKOM
CUHTE3€C MPEANOYNTAIOT OTBEeT  BEpHBIN
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4. Tunbl OpraHUYECKUX MPOU3BOIHBIX.
5. OCHOBHbIE XMMUYECKNE PEAKIIMU U YCIIOBUS UX MPOBEICHMUS.
6. OCHOBHBIE 00ACTH MPOBEACHUSI.

Ilpeonazaemoie sapuanmol mem

1. ConocraBbTe XMMHIO OPraHMYECKUX TPOU3BOAHBIX (ocdopa u a3ota. CXOACTBO U
pasnuums.

2. CpaBHUTE OCOOEHHOCTM  CTPYKTYpel OOp- H  alOMUHUHAOPraHWYECKUX
coequHeHNH. OOBICHATE MPUUMHY CXOJCTBA M PA3TNYUHSIL.

3. Caenaiite CpaBHUTENBHBIA aHAIA3 XUMHHA OPraHUYECKUX COCTUHEHUN KPEMHUS U
CBUHIIA.

4. CpaBHHUTE XMMHIO OPraHUYECKUX COEAMHEHUI MarHus U OJIOBA.

S. CpaBHHTE XUMHIO COHABHYEBBIX M T-OJC(PUHOBBIX KOMIUIEKCOB MEPEXOMHBIX
METAJLIOB.

6. M3roroBere miakar ¢ Moaenbro Jlproapa-Yarra-lyHKaHCOHA C IOSICHEHUSAMU BCEX
BUJI0B cBs3biBaHus. (Ha npumepe conu Lleiize).

7. CpaBHUTE OCOOCHHOCTH XWMHH T-aJUIMJIBHBIX M JWLMAKIONEHTAINECHUIBHBIX

KOMIIJIEKCOB.

[TpuBeaute naHHbIE MO KIAcCHPUKALWK JIATAaHA0B. OCOOEHHOCTH MX KOMIUIEKCOB.

CpaBHUTE OPraHUYECKUE COCOUHECHMS IIEJIOYHBIX METAUIOB W OPraHUYECKUX

COCIMHEHMIA OepHILIHSL.

10. CpaBHHATE XUMUIO PTOPOPraHUYECCKUX U KPEMHUHOPraHWYECKUX COCAMHCHUMN
(Ha MpUMeEPE BBICOKOMOJIEKYJISIPHBIX COCTUHEHHIA )

o ®

METOINYECKHUE MATEPHAJIBI JUIAA CAMOKOHTPOJIA

Cmpoenue u npupooa ceéa3u 6 31eMeHmMOOP2AHUYECKUX COCOUHECHUAX
1. YTo NEKUT B OCHOBE JICTIEHHS BCEX AJIEMEHTOB HA MEPEXOAHBIE U HEMEPEXOAHBIE?
K KakuM s5eMeHTaM CleyeT OTHECTH MeNb, cepeOpo U 3070T0?
Kakum 00pa3oM OCyHIECTBISETCS CBA3b MEPEXOAHOTO METAUIA C JMraHaoMm?
OOBsiCHUTE BOHUKHOBEHUE CBS3Ei B MOJIEKYJIE (PeppOLEHA.
2.B dYeM OpPUHOMNUATIBHOE OTIMYHME CTPYKTYPBl W XHMHYECKOW  CBSI3M
«KITACCUYECKUX)» JIEMEHTOOPTaHMYECKUX COCAMHEHUN OT CTPYKTYPBI M THIA CBSA3CH
B KOMIUIEKCAX MEPEXOHBIX METAIIIIOB?
3. Uem ompeaensercs Xapakrep CBs3M yraeponx-aieMmeHt? [lpuBenure TUNMUHBIE
PUMEPBHI.
4. Ot kakux (pakTOpPOB 3aBUCHUT PEAKIMOHHAS CIMIOCOOHOCTH 3JIEMEHTOOPTaHNYECKIX
coenuHenuii? [lpuBenure Hambomee (M HAMMEHEE) PEAKUMOHHOCIOCOOHBIC
JJIEMEHTOOPIaHUYECKUE COCTUHECHMUSI.

Opzanuueckue coeOUHeHUs ITIeMeHMO8 NePeoll ZPYynnbl
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1.

2.

3.

4.

S.

Hanuomre cTpykTypHBIE (OPMYJIIBI CHEAYIOMINX COCTNHEHUI:
a) IMATWILMHKA, O) BUHWIIUTHS, B) METHJIKQAMUUXJIOpU/IA,

T') XJIOPUCTOH PTYTH
M3 OpoMuECTOrO 3THNA MOy YHTh:
a) STUJIHATPHH, 0) IMA3TUJILMHK, B) AMATHIPTYTh
Pacumdpyiite ciienyronryro cxeMmy npeBpallcHHIA:;
IIPOITUIICH ANU3OMPONMUIKETOH BOOA
> A > B

C

C H,-CH,Na

JIuTHifanKuabl MPUCOECUHSIOTCS K IUCHAM C COMPSDKEHHBIMU JBOMHBIMU CBA3SIMU
B nonoxeHun 1.4 u 1,2, Hanumwure ypaBHEHMs PEaKUMi B3aMMOJACHCTBUS
OYTHIITUTHUS C TUBUHUIIOM U U30MPEHOM.
Kakune coenuHeHuss oOpa3yroTcs MpU ACHCTBUM HA STUIHATPUN CIICIYIOLIAX
BCIIECTB:

a) BoJa, 0) MpOMUIIOBBIM CIIUPT, B) allETOH, T') MPOMMOHOBBIN anbACTH],

1) IBYOKHUCH yraepoa, €) 1-Opommnponas.

Opzanuueckue cOeOUHEeHUs ITIeMeHMO8 6MOPOIL Zpynnbl

1.

2.

Kakumu ~ meTogamMu  MOKHO — TOJYYATh  TOJIHBIE M CMEIIAHHBIC
MarHMMOpraHu4eckre CoeAMHECHNUs?

Kakyo peakimio Ha3bIBarOT peakiMel «MepKypupoBaHus»? Hamuimre peakiuu
B3aMMOJICHCTBHS C alleTaTOM PTYTH CIACAYIONINX BEIIECTB:

a) OeHzona, 0) xJIopOeH301a, B) aHWINHA, T) (PeHoa.

K kakomy TUny OTHOCATCS JAHHBIE PEAKLIAN?
B kakowm ciydae peakuusi npoTeKaet Jierye?

Hanmummre  peakumu  B3aMMOACHCTBUS — [-XJIOPBUHWIMEPKYPXJIOpHIA €
TMAPOKCHAOM  cepebpa, WHoaom uw  (peHmnmarauiiopomuaom. OOBICHHUTE
00pa3oBaHue MPOAYKTOB MEPEHOCOM PEAKIMOHHOTO LEHTPA.
[Tonyunte METUIIMITUIKAPOUHOIN: ) U3 KAPOOHWIBHOTO COCTUHEHMS,

0) U3 3¢upa KaApOOHOBOW KUCIIOTHI.
OOBACHUTE, MOYEMY PEAKTUB [ PUHBSPA JIETKO MPUCOEANHSIETCS K KapOOHUIBHOMN
IPyMIE, HO HE PEearupyeT ¢ STHJICHOBOH CBA3bIO? B KakWX Ciydasx BO3MOKHO
MPUCOCIMHEHNE PEAKTUBA [ puHBsApa K ABOMHON CB3U?

Opeanuueckue coeOunenus INeMeHmoe mpembvel 2pynnol
1. Hanummre ypaBHEHHS PEAKLMI, COOTBETCTBYIOLIUE CIEAYIOIIEH CXEME:

H,O
nubopan + l-MeTmnnMkIorekcan — A#>B

IIpennoxkute METOABI CHHTE3A:

a) MEPBUYHOTO OYTHIIOBOTO CUpTa,  O) BTOP-OyTHIIKapOMHONA,
B) l-meHTaHONIA, WCMOJB3Ys PEAKUUI0 OKHUCICHUs OOpPOPraHuYeCKuX
COEIMHEHUH TIEPOKCUAOM BOAOPOJA.
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2. K Luraep OTKPbLI PEaKIUIO MPSMOr0 CHUHTE3a TPUAIKWIBHBIX COEAMHEHUIH
ATIOMUHUS U3 OJIEPUHOB, BOJOPOAA M MOPOIIKOooOpa3Horo amomunusa. Kak Oyner
OpoTeKaTh peakiuss oO0pa3oBaHUs TPUAIKWIBHBIX COCIUHCHUN alIOMUHUS U3
BEIICCTB!

a) oTuiieHa, 0) mponusieHa, B) M300yTHIICHA.
3. YKaXHTE, KaKyt0 F€OMETPUIO MOJIEKYJT UMEET TPEX(PTOPUCTHINA OOp, TPUMETHIOOP,
OOpHas KHCIOTa, TPUMETHIOOp-aMMHakK. [loyeMy B 3THX COCOMHEHHSIX Oop
HA3bIBAIOT AIEKTPOHOAEHUIIUTHBIM?
4. Hanuiuute peakiuio B3auMOACHCTBHIS TPUMETOKCHOOpa ¢ OJHOM, ABYMSI U TpeMs
MOJIEKYJIaMU STUJIMArHUAXJI0pU .

Opzeanuueckue coeouHeHus 3J1eMeHmoe Yemeepmoi 2pynnol

1. OOBsICHUTE CXOACTBO WM PA3IUUYAEC XUMHM YIJI€pPOJa W KPEMHUS, CpaBHUBas
CBOMCTBA KPEMHUMOPTAaHUYECKUX COCIUHEHUA CO CBOWCTBAMH AHAIIOTHYHO
ITIOCTPOCHHBIX COCTMHEHNN YIIIEPOaa.

2. Kakue peakum JIe:KaT B OCHOBE MOJIYYEHUS MOJMMEPHBIX KPEMHUHOPTaHUYECKUAX
coenunenuii? [IpuBeuTe npuMeEpHI.

3. Hanummre peaknuro B3aUMOACHCTBUS TeTpaxjiopcuwyiaHa ¢ OyTaHoyioM-1.
[TonyyeHHOE COEIMHEHUE BBEAUTE B PEAKUHMIO C€ METUIMArHUMXIIOPUIOM.
Hanuumre ypaBHeHUs peaklvii 1 HA30BUTE NPOAYKTHI.

4. IlpuBenutre nTPUMEPHl OPraHUYECCKUX COCIUHCHHWM JBYXBAJCHTHOIO OJIOBA.
HazoBure wnx. OOBICHUTE, MOYEMY OSTH COCAWHECHHS CHOCOOHBI  JIETKO
ITOJIMMEPU30BATHCS.

5. ANKWIbHBIE TPOU3BOJHBIE KPEMHUS TOJYYAOT NPUCOCAUHEHUEM MOHO- U
JUATKAJT, apUIXJOPCHIAHOB W TaJIOTEHOCWIIAHOB, MMCEIOMIMX CB3b Si-H, K
ankeHaMm W ajgkuHaM. Kak OyayT mnOpoTekarh peakivu B3auMOJICHCTBHUS
TPUXJIOPCHJIAHA C JTWICHOM, NPONWJICHOM W MeTWiauetuiaeHom? Hanwmmmre
YPaBHEHUS PEAKIU.

Opzanuueckue coeouHeHus 31eMeHmoe NAMOI 2Pynnbl

1. Hanuumre obmme dopmynsl pochopopraHU4eCKHX KHUCIIOT, KOTOPBIE JIEKAT B
OCHOBE (poCcHOpPOPraHuYECKUX COCTUHEHUH.

2. XapaktepHbIM CBOMCTBOM (POCPOHUCTON KHCTOTHI ((POCHOHUTOB) SIBIAECTCA UX
CHOCOOHOCTh K meperpynnupoBke ApOy3oBa moj ACHCTBHEM TajlOMIHBIX
ankwioB. Ilpm 3TOM monywatorcs SPUpbl  IHANKUIPOCHUHOBBIX  KUCIIOT.
Jlonmummre ypaBHEHUS PEaKMii © HA30BUTE NCXOAHBIE H KOHEUHBIC BELICCTRA:
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,OCH,CH,

a) CH,CH, -P
' % NOCH,CH,

+ CH3CH2Br —

b) CH pr Ot CH,CH.CH.Br —>
) CH;- \OCH, + CH,CHCR,Br

. HOK&DKI/ITG, KaKnuM 06pa30M MOKHO CHHTC3UPOBATL MNPHUBCACHHBIC HHIKC

COCIMHEHUS U3 YKa3aHHBIX UCXOIHBIX BELIECTB:
a) TpuOeH3uN(HOCPUHOKCH T M3 OCH3WIXJIOpHUIA U TpuHaATpuiidochuaa,

0) mmTiiammiiipocdanar u3 aATUIXaopuaa U TpusTuigochuTa,
B) OcH3MI(POC(HOHOBYIO KHUCIIOTY M3 OCH3MUIXJIOPUJA U TPEXXJIOPUCTOrO

(docdopa.
Kakue coeauHeHuss 0Opa3yloTCs TpU OKUCJIEHUM TEPEKUChI0  BOJOpOAA
stundochuna, nustndochuna, TpusTHdochuHa, TMMETHIPOCHUHOKCHAA.
OOuMM  METOJOM  TOJYYEHHMS ApPCOHOBBIX KHCIIOT, TJaBHBIM  00pa3oMm
anudaTruyeckoro psana, sSBIseTcs peakius Meiliepa, KOTopas 3aKJ04acTcs BO
B3aUMOJICHCTBUM AJIKWITAIOTEHUIOB C apceHUTOM Harpus. [lomyuurte »>TUM
METOJIOM METUJIAPCOHOBYIO KUCIIOTY.

Opzanuuecxue COCOUHEHUA ITIEMEHMO08 UIleCmoll epynnaol

1.

bl

Ha3oBute CICAYIOMNC COCAUHCHUA!
DCHCHSH by CHC?Y o @SH
“SH

.
d) CH;SH  ¢) (CH,),SBr

OOBACHUTE, MOYEMY THOJIBI OTIIMYAKOTCS OPT COUPTOB B TOM OTHOIUEHHWH, YTO OHH
HE B3aUMOJACHCTBYIOT CKOJIBKO-HUOY b JIETKO ¢ OPOMUCTBIM BOJOPOAOM.
[Tonyunte 3TaHCYIB(POHOBYIO KUCIOTY U3BECTHBIMU BaM CIIOCOOAMMU.
OCyILIECTBUTE CEAYOIUE MPEBPALLCHUS:
bup < H,0
A + Mg — CH.MgBr —B

H* ¢

[IpuBeauTe NMpUMEPH OCHOBHBIX THIIOB OPraHUYECKUX MPOU3BOJHBIX CEJICHA U
Teyutypa. HazoBure ux.

Opzanuueckue coeOuHeHUA 31eMEeHMOo8 CeObMOU 2Pynnbl
1. HazoBute crieAyromue COeIMHECHHUS:

a) CF,=CF-CF, ¢) CF,-CF -CFCI-COOH
b)CF,(CF,),CF,  d)CF,-CFH-CFH-CF,
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2. IlepdTopyryieBOOOPOABI  KHIMAT HHXKE  COOTBETCTBYIOUIMX  YIJIEBOJAOPOJIOB.
OObsacHUTE HAOIIOJAEMOE SIBTIEHUE.

3. Hammmmre peakumio nogumepuzanuu nepdropatuieHa. [IpuBeaure npumepsl
NPAKTUYECKOTO MCIOIB30BaHUS TE(PIOHA.

4. Meton anekrpoxumudeckoro @ropupoBanus (CailMOHC) NpUMEHSETCA AJIs
NOJTyYEHUS MOJIHOCTBEO (PTOPUPOBAHHBIX KUCIIOT, aMUHOB, 3(prupoB. B uem cyniHocTh
3TOro meronaa’?

Opzanuueckue coeOuUHeHUA NePexoOHbIX IIEMEHMOE

1. Opranuveckre JWraHjpl, YYacTBYKOIIME B OOpa30BaHWM KOMIUIEKCOB C
NEPEXOJIHBIMA METAJUTAMH 110 YKHCITY 3JIEKTPOHOB, YYACTBYIOIIMX B 00pa30BaHWU
XUMUYECKOH CBS3M MOAPA3ACIAIOTCS HA OAHO-, ABYX- H T.JI. SJIEKTPOHOJOHOPHBIE.
[TpuBeaute mpUMeEpHl MATH-, WIECTH- U CEMUAICKTPOHOAOHOPHBIX JHWIaHAOB W
TUIBL 00Pa3yEMBIX UMH KOMIIJIEKCOB.

2. Hanummre peakiuio MONyYeHUS JAUIMKIONCHTaAUCHUKENe3a (peppolieHa).
Kakne peaknum Hambonee XapakTepHbl i 3TOro coeaumHeHus? Ilpueanrte
IPUMEPBHI.

3. IlpuBenute MpUMEpPHI M3BECTHBIX BaM HEOEH30MIHBIX APOMATHUYECKUX CHCTEM.
OOBACHUTE UX YCTOHYABOCTD.

6. Hanummre peakiuio nogydeHus 1nOeH301xpoma no dumepy.

7. llepeuncnuTe W3BECTHBIE BaM METOABI MOJIYYCHUS KapOOHWIOB METAIOB W
HANUIIATE PEAKLIVH.

8. llepeuncnuTe OCHOBHBIE THIBI OPraHUYECKHX MPOW3BOJHBIX MEPEXOIHBIX
METAJLIOB.

9. OOBSICHUTE TOPUYMHY  HEYCTOMYMBOCTH  G-QJIKWIBHBIX W  G-apUJIbHBIX
NPOU3BOJIHBIX OOJIBINIUHCTBA MEPEXOAHBIX METAIIIOB.

10. Omnpexnenute GopMaIbBHYIO BAICHTHOCTh METAJLIA B

a) TMOEH30IXpOME, 0) TMIMKIIONEHTAANCHUIDKENE3E,

B) (PeppULMHHI-KATHOHE.

11. IlpuBeaute npuMepbl KOMIUIEKCOB MEPEXOAHBIX METALIOB C 2-X, 3-X U
4-X BIIEKTPOHHBIMM JIMranaamu. Hazosure ux.

12. [TepeuncnnTe OCHOBHBIE THITBI OPraHUYECKUX MPOU3BOIHBIX MEPEXOIHBIX
METAJUIOB.

13. KakoBa mpupoja XuMHUYECKON CBSI3U B MOJIEKYJIEe (peppoiicHa?

14. Hamummre peakuuio nosydeHus amuHodepponeHa (hepporneHuIaMruHa).

CpaBHHTE €10 OCHOBHBIE CBOMCTBA C AHUJIMHOM.
15. Hanmmmmre peakumu B3auMOACHCTBHS MEHTaKapOOHMIIA KeJe3a ¢
a) WIEJIOYbIO, 0) Homom, B) IUPUIUHOM.

MPUMEPBI 3AJJAY U YIIPAYKHEHUI
JJI1 CAMOCTOSITEJBHOI PABOTBI
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Opzanuueckue coeouHeHus ceobMoil 2pynnol
32. HazoBure cieayomue COCTUMHCHUS:
CF2 =CF - CF3, CF3(CF2)CF3,
CF3 — CF, — CFCl — COOH, CF; — CFH - CFH - CF;
33. Ilepeuncnaute  W3BECTHBIE  METOJBI  MOJYYEHUS  NEPPTOPUPOBAHHBIX
yraeBoaopoaoB. OOBICHATE POJIb KATATM3ATOPA.
34. OObsicaute, noueMy nepdropaikaHbl 00JIaAAIOT BBICOKOH XWMHUYECKOH M
TEPMHUYECKON CTAOMIBHOCTBIO?
Opzanuueckue coeouHeHua wecmou 2pynnol

35. OOBsSCHUTE NPUYMHY OTCYTCTBHSl Y CEPbI CMOCOOHOCTH K OOpa30oBaHUIO T-
CBsI3€i OOBIYHOTO THIIA.

36. Hamummure cTpyKTypHBIE GOPMYIIBI CHETYOLINX COCTUHEHMIA:

IU-TPET-OYTUATHOKETOH, METHATHOALETAT, TPUMETUICHIUCYIb(U

37. Hanmmmre peakuuu B3auMOACHCTBUS

a) mupeHuIceneHa ¢ METHIIHOUAOM,
0) TMIPONUATEILTYPA € XJIOPUCTHIM OCH3UIIOM

Opzanuueckue coeouHeHus namoi 2pynnol

38. Hammmmure peakumio MOJYYECHUS  TPUITHIIAPCHMHA  B3aMMOACHCTBHEM
COOTBETCTBYIOILETO TAJIONCHUA MBIIIbIKA U peakTuBa [ puHbspa.

39. JlekapctBeHHbI npemapar (Hpochakoll, MPUMEHSEMBINA 1715 IEYCHUS TTIAYKOMBI,
NOJy4aroT  B3aWMMOACHCTBHEM  XJjlopaHruapuaa  audtwidochara ¢ m-
HUTPO(EHOIATOM HaTpusl. Hanmmmmre ypaBHEHUE 3TOH PEAKLMH.

40. Ilo peakuum Muxasnnca B3aMMOJEHCTBUEM CMECH TaToreHUuaAo0B cypeMbl (111)
Y apUITQJIOTE€HUIOB C METAJUTMYECKAM HATPUEM NOJTYUYUTE TPU(DEHUICTHOUH.

41. HazoBute caeayronme COCAUHEHUS

(CH3)2ASBI‘3, (CH3)2ASO, (CH3)4ASC1, (C6H5)5AS
42. TlpuBenute ypaBHEHUS CUHTE3A
a) Tpudytundocdara uz OyraHosna
0) xjopanruapuga auOyTuiaoBoro s¢upa (HochopHOH KUCIOTHI U3
mlOytundocdara HaTpus
Opzanuueckue coeOuHeHun Yemeepmoil 2pynnol
43. JlonumwMre ypaBHEHUHN peaKLUii:
a) 3 CH, = CHMgCl + SiCly — ...
0)4 CH, =CHCI + SiCly — ...
B) CH, = CHCHzMgBI‘ + (C6H5)3SiH—>

44. Cunan MOJTYYar0T BOCCTAHOBJICHUEM XJI0pUIa KPEMHUS (IV)
JUTHHATFOMAHUATHAPUAOM HIIM BOJOPOJOM B MPUCYTCTBUM XJIOPHA AJTFOMMHHSL.
Hanmummre ypaBHEHHs 00€UX PEAKIIHA.

45. Hanummre peakuuro B3auMOACHCTBUS YETHIPEXXJIOPUCTOTO FEPMAHUS C:

a) METUJIMArHU O IUAOM, 0) hbeHnmmTHEM

46. Pacumdpyiite cneayromyr cXeMy MNPEBPAlICHWA W HA30BUTE MOIYYEHHBIE
NPOIYKTHI
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SiHCl,

s/

$i0,
N C,H.SiCl,

Opzanuueckue coeouHeHus mpemoei 2pynnol

47. Kakue peakuuu Ha3blBaOTCS ruapodopupoBaHreM? B uem 0COOEHHOCTH 3TOM
peakuun? [IpuBeaure npuMepsl.

48. OOBsICHHUTE, MOYEMY TPUMETHIOOP SBISETCS Tra3000pa3HbIM BEIICCTBOM, a
AHAJIOTMYHOE COCTMHEHUE ATFOMUHUS — KU JKOCTh?

49. Hanummre peakuuio MOJYYCHHs W30MPEHA, UCXOAS W3 TPUITHIATIOMUHHS U
NPOIMUIICHA.

50. UYro mpeacrapnsaorT coboil kapOopanbl? Kak moayyaroT 3TH COEAMHEHUSA?
KakxoBa 0cOOEHHOCTB CBA3EH B 3TUX MOJIEKYJIaX?

51. HazoBute caeayronme COCAUHEHHUS

(CH3)2BCL (CH3)3N+ - BH3_, (C6H5)3B

52. KakoBbl 0OCOOCHHOCTH CTPOEHUS M XapaKTepa CBS3U r’UApuaoB Oopa?

53. VkaxuTe, KaKyl0 TE€OMETPUI0 HMMEET TPEeX(PTOPUCTHIA OOp, TPUMETHIOOP,
OopHas KHCNOTa, TpuUMETHIOOp-ammuak. [lodyeMy B 3TUX coeaumHEHUsX Oop
HAa3bIBAIOT JJICKTPOHOACPULIUTHBIM ?

Opzanuueckue coeouHeHus 6mopou 2pynnol

54. Jlomumwmrte ypaBHEHUS PECAKIUNA:

CH,CH,MgBr + CH,C=C-CH,Br — -
CH,CH,CH,MgBr + CICH,0OCH, — ..

55. Tlonayuute aneTuaeHKapOOHOBYIO KMCIIOTY U3 alleTHIICHA.
56. Hammmmre peakuuu B3auMOACHCTBHS peakThBa [ puHbsApa ¢ BIaroi BO3ayxa,
VTJIEKUCIIBIM Ta30M, KUCIIOPOAOM.
57. Kak MOXHO CHHTE3UpOBATh TPETHUYHBIA AMWIOBBIH COUPT € IOMOILIBIO
LIMHKOPTraHUYECKUX COCTUHEHUI?
58. IlpuBenute nMpuUMEPBl U HA30BUTE MOJHBIE U CMEIIAHHBIE PTYTHOPraHUYECKHAE
COCIMHEHHSI.
59. Hanummre cTpykTypHBIE POPMYIIBI CIEAYIOIINAX COCAMHCHUNA:
a) IUMETWILHHK, 0) XJIOPUCTBINA STHIILUHK,
B) HOAMCTBIN M30MPONHUIMATHAN
60. Hanummre peakuuro B3auMOACHCTBAS OPOMUCTOIO BUHUIIA C MATHHEM.
Opzanuueckue coeouHeHua nepeotl 2pynnsl
61. [Ilpoaykr peakumu JmTuss ¢ OpoMOeH30510M oOpaboTtaiin OeH30(pEHOHOM, a
3areM BOAOM. Hanummure ypaBHEHUS PEAKIAA U HA30BUTE MPOAYKTHI.
62. Kakue coeauHeHHMs MOTYT OO0Opa3oBarbCcs MPH JACHCTBHM HA JTHJIHATPUN
CJIEYIOIIMX BELIECTB!
a) BOJa, 0) mponaHoi, B) AllCTOH, ') IMOKCHJT yIiepoa
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HHPUMEPHBIE 3AJTIAHUA
JJIAA IMCBMEHHOTI'O OITPOCA (15-20 Mun)

3ananmne 1.

3. Hanummre »1eKTPOHHYIO (POpMYJTy TUMETUICYIb(POKCHAA,METAHCYIH(HOHOBOM
KHMCJIOTHI, 3TAaHCYIb()UHOBON KUCIIOTHI.

4. OcyuiecTBUTE MPEBPALICHUS:

sdup S H,0

A + Mg CHMgBr —=B ——=C

3apanue 2.

3. KakoBbl CYHIECTBEHHBIE PA3IMUMS MEXAY CEPOH UM KHUCIOPOAOM C TOUYKH 3PCHUS
CTPOCHUS aToMa.
4. OcyiecTBure npeBpameHH;r

CO, HO
C,H,Br —>A—>B——>C

3ananmue 3.

3. Jlaiite onpeneneHue NEPEXOAHBIM MeTaulaM. [lpuBenuTe TPUMEPBl  HUX
KOMIIJIEKCOB.
4. Jlonuummre ypaBHEHUS:

CLSiHCH, + CH,~CH, — ...
3 CH,~CHMgCl + SiCl, — ..

3ananmue 4.

3. [loACHUTE TEPMHMH «JIBOECBSI3AHHOCTH» METAJUIA W JIATAHAA B KOMILIEKCAX
MEPEXOIHBIX METAJIIOB.
4. Jlonmumwure CIEeAyOMNE PEAKIIAN .

H,O
(CH,),Zn + HCHO — A——=B

3axanmue 5.

3. Chopmynupyiite npaBuiio 3PpPeKTUBHOr0 aroMHOro HoMepa (CHIKBHKA).
4. Tlonyunte 1 HA30BUTE «peakTuB Monuuay
CH,CH,C =CMgBr

3aganue 6.
3. TlepeunciuTe M3BECTHBIE BaM METOMbI MOJYYEHHUS T-OJE(PUHOBBIX KOMILIEKCOB.
[IpuBeauTe npUMEpHI.
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10.

11.

Hanuimre peakinioo B3auMOJECHCTBUS ATAHTHOJA C a) YKCYCHOW KUCIOTOH; O)
aleToHoM. HazoBute coequHeHUs.

HHPUMEPBI BOITPOCOB K OK3AMEHY

Kakum 00pa3oM OCYIIECTBISETCS CBS3b MEPEXOJHOTO METala ¢ JIMraHaom?
OObsCHUTE BOBHUKHOBEHHUE CBs3€H B MOJIEKYJiEe (heppoLIeHa.

B uWeM [NpUHUMIIMATIBHOE OTIMYMAE CTPYKTYPbl M XMMHUYECKOH  CBSI3U
«KJTACCUYECKUX» BIEMEHTOOPraHUYECKUX COCIMHEHUI OT CTPYKTYPbl M THUNA
CBA3EH B KOMILJIEKCAX NEPEXOAHBIX METAILIIOB?

[IpuBenuTe mMpuUMeEpsl T-KOMIUIEKCOB MEPEXOAHBIX METALIOB C ABYX—, TPEX— U
YETBIPEXAJICKTPOHHBIMU  JIMTaHAaMu. KakuM 00pa3oM  OCYIIECTBISIETCS  CBSI3b
METAJUIA C JIUTAHJAMHU B 3TUX KOMIUIEKCaX?

KakxoBbl 001IME SMIUPAYECKAE 3aKOHOMEPHOCTH TPA 00PAa30BaHUM XUMHUYECKOH
CBSI3H YIIEPOA-TIEPEXOAHBII METAILT, YIIEPOA—HENEPEXOIHBIA METAIL.

Kakne npoayktel MoOryt oOpa3oBarbCsl NpA  JCHCTBUM HA  CMECH
W30MPONIIXJIOPHIA U TPETOYTUIIXJIOPHIA METATTMYECKUM HATPAEM ?

Hanuomre ypaBHEHMsI peakumii B3aMMOJCHCTBHUS aleTara PTYTH C 3THJICHOM,
NPOMUICHOM M U30MEPHBIMH OYyTEHAMHU B BOAHOM PACTBOPE M B CPEAE METAHOJIA.
Kaxk Ha3pIBatOTCS peakiuyi JaHHOTO TUHa?

U3 GpomucToro nponuia, UCOb3ys peaknuto [ puHbspa, moayunuTe neHTaHo a—1.

Ha nponunen u 1-0yTeH (KaXkKablii B OTAEIBHOCTH) NOJACHCTBOBAIA AUOOPAHOM,
MOJIYYEHHBIE TPOIYKTHI OKUCIWIN MEPOKCUIOM BOJOpoAa (B MICTIOYHOW CPEnE).
HanuimTe ypaBHEHUs MPOTEKAIOUIMX PEAKLUil 1 HA30BUTE KOHEUHBIEC MPOIYKTHI
PEAKIHH.

OOBICHUTE OTHOCUTENBHYIO PEAKIIMOHHYIO cIocOOHOCTH cBsizeit B—H n B—C. Kak
OyJIET MPOTEKATh T'MAPOIN3 METUIANOOpaHa?

Hanumwmre — peakumro  B3aMMOJACUCTBUSA — TETpaxjopuaa  0ojJoBa  C
a) peHumuTHEM; 0) STUIMArHUIOPOMHIOM;, B) TPUMETHIATFOMUHHUEM.

[TpuBenute HanboOJiee XapaKTEPHBIE COCAMHEHUS TPEX— M MATUBAJICHTHOIO
MBIIILAKA. HazoBuTe nx.

VII. MaTepuajibHO-TEXHHYECKOE 00eCeYeHue
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UH(POPMALIMOHHBIE TEXHOJIOTHH:

UCIIOJIb30BAaHUE KOMITBIOTEPOB /IS MOAEPKKH M3/1araeMoro yueOHOro Marepuaa

NpOrpaMMHOE 00ECTICYEHHE:
MSOffice 365 proplus

UH(POPMAIIMOHHO-CITPABOYHBIE CUCTEMBI:
http://www.edu.rw/ ®enepanbablii nopran «Poccuiickoe 00pazoBaHue»
http://elibrary.rv/ Hayunas 35ekTpoHHast OuOnmoTeka

VIII. CBenenust 06 00HOBJIeHHH pado4eii mporpaMMbl IHCHHILIHHBI

Ner. 1.

OOHOBITEHHBIH
pasnen padoueit
MpOTPaMMBbI
JUCIIATITHHBI

Onrcanne BHECEHHBIX
HU3MEHEHHUH

PexBHU3UTHI NOKYMEHTA,
YTBEPAUBILETO
HU3MEHEHHUSA

Pasnen V. YuebOHo-
METOOUYECCKOE U
UH(POPMALIMOHHOE
obecrieueHue
IUCIHATIIINHBI

JloGaBiieHbl HOBBIE TOCOOUS B
OCHOBHOM CIHCOK JINTEPATYPHI
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28.04.21r. 3acenanus
Y4E€HOI'0 COBETa XUMHKO-
TEXHOJIOTHYECKOTO
dakynbprera
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